The Information
FrameWork

John Zachman’s framework for information
systems architecture has been widely discussed
since its publication in the IBM Systems Journal
in 1987. This paper shows how the development
of the Information FrameWork (IFW) has built
upon the ideas presented by Zachman. However,
the objectives and scope of IFW are broader than
that of the original Zachman framework. IFW is
described and compared with the original
Zachman structure, showing the evolution,
changes, and the rationale behind the changes
based on experiences from within the financial
services industry. This paper also shows how the
structure of IFW has been populated by industry-
wide models and supported by a distinctive
methodology. A detailed discussion of each of
the six dimensions of the IFW architecture is
presented.

n his 1987 paper, “A Framework for Information

Systems Architecture,” John Zachman defined in-
formation systems architecture, first “by creating a
descriptive framework from disciplines quite inde-
pendent of information systems,” then specifying “in-
formation systems architecture based upon the neu-
tral, objective framework.”! This framework has
become known as the Zachman framework after its
author. The initial Zachman framework consisted
of three columns (for data, process, and network de-
scriptions, respectively) and five rows, making a 15-
cell grid structure. The 1987 paper proposed a fur-
ther three possible descriptions covering people,
time, and purpose,? which were described in more
detail in a paper for the 1BM Systems Journal in 1992.°
Figure 1 shows the complete six-column Zachman
framework.
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Although the Information FrameWork (IFw) was ini-
tially based on the Zachman framework, during de-
velopment the structure was changed, taking into ac-
count recent research and ideas, and incorporating
the experience of developing models and a meth-
odology to support the framework. Zachman uses
an analogy from classical building architecture and
military aircraft manufacturing to help define infor-
mation systems architecture (ISA). This approach is
useful when the final outcome is a “system”* because
ISA helps in understanding the components that
make up each individual application or system. IFW
uses the alternative analogy of a “city plan”® rather
than a building plan. It provides an effective way to
gradually develop a complete “city” of information.®
This compilation includes information about indi-
vidual applications and systems, as well as informa-
tion output from other types of projects such as stra-
tegic planning or business process reengineering.

Objectives of the Information FrameWork. The
need for a clear strategy for managing information
has been a major issue in the 1990s.”® The focus of
IFW is on information, and its primary objective is
therefore to provide a strategy for managing infor-
mation as a valuable asset; hence the name “Infor-
mation FrameWork.” It was not named after infor-
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Figure 1 The six-column information systems architecture (Zachman framework)
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Adapted from Figure 6, J. F. Sowa and J. A. Zachman in IBM Systems Journal, Vol. 31, No. 3, 1992.

mation systems, application development, or any of
a number of alternative uses of the word “informa-
tion,” because IFW can be used in a wide range of
information-related projects. Although IFW was ini-
tially developed for the financial services industry,
IBM did not limit the name by calling it “Financial
Services FrameWork,” because the principles and
ideas behind IFW can be applied to information in
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any industry.’ Whereas the Zachman framework is
focused on an information systems architecture, the
Information FrameWork is aimed at managing in-
formation. ISA “provides a systematic taxonomy of
concepts for relating things in the world to the rep-
resentations in the computer.” It has been said that
since the introduction of the Zachman framework
it “has been widely adopted by systems analysts and
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database designers,”'” whereas IFW is suitable for use
in any situation where “information” is created or
used. This distinction, which has also been made by
other framework developers,!! is of some impor-
tance, because the underlying focus of a framework
helps to determine the format of the framework it-
self. The framework construct is created in and
through a particular world view such as the one for
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IFW in Figure 2. Recognition of this situation is one
of the strengths of IFw; hence, it denies any claims
for spurious ncutrality or objectivity and strives to
be reflexive in its methodology.

The second objective of IFW is to provide the means
to realize the potential value of the information as-
set in the most effective manner. Much of the de-
velopment work in IFwW has been exploratory. The
Zachman framework was tested in a number of
projects, and, where necessary, enhancements were
made. In philosophy a framework is often used as
an outline or hypothesis in the production of new
knowledge. IFW has been used in this sense, with ad-
ditions and changes to the basic hypothesis, evolv-
ing as IBM gained more experience through practi-
cal customer projects. IFW has drawn upon many
sources for its intellectual foundation, ? including the
notion of a “framework” from object-oriented the-
ory. A recent paper by Cockburn® states that a
framework is “a template for a group of objects that
manage a responsibility jointly, using a predefined
protocol among themselves,” and goes on to say that
the framework itself “consists of the statement of how
the responsibility is divided and the definition of the
protocol.” In this sense the components of IFW have
responsibility for managing information. The cells
in IFW show the division of responsibility, with each
cell localizing one aspect of the problem of manag-
ing information. The protocol is a methodology that
explains exactly how component objects are grouped
together in IFW to define solutions.

Inevitably IFW draws comparisons with the Zachman
framework. Table 1 is designed to show the major
differences. Each of these differences is covered in
more detail in this paper. Some cells in IFW were not
included in the Zachman framework. Some cells in
the Zachman framework are also split into two or
more cells in IFW. Appendices A and B give a more
detailed comparison between the six-column ISA
framework and the ten-column IFW at the cell or
component level.

IFW'* was developed by IBM’s Banking Solution Cen-
tre in Dublin in conjunction with input and feedback
from many of the world’s leading financial institu-
tions. Although most of the development work out-
lined in this paper was derived from experience in
the financial services industry, the results can be ap-
plied to manage complex information structures in
any industry.

In 1988 IBM initiated the Financial Application So-
lutions for the 1990s (FAS90) project. FAS90 conducted
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Figure 2 The Information FrameWork
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Table 1 A comparison of IFW and the Zachman framework

Criteria

IFwW

Focus and nature

Main processes
supported

Structure and
architecture

Rules of the
framework

® Information

® Main deliverables are domain models and reusable
information components

® Analogy with city planning and urbanism

® Information management

® Comparing and integrating multiple mcthodologles, domain

models, architectures, work practices

® Processes that create or use information (since most
processes have information inputs and outputs, IFW can be
used in many situations) .

® Three views, ten columns

® Three levels, five rows )

* Fifty cells

®. Six dimensions to the architecture

® Deliberate order in the views and columns’

. Systems - k

* Main dehverable is stand-
alone system )

® Analogy with building
architecture

) ' Systems development

..Six co,lumns

* Five rows.

‘® Thirty.cells
. Two dxmensmns

- No order mtended in the .

columns

surveys of financial institution needs through cus-
tomer advisory boards and other forums that iden-
tified a number of projects through which 1BM could
support the financial services industry. Two of the
initial projects were to develop the Financial Appli-
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cation Architecture (FAA)" and the Financial Ser-
vices Data Model (FSDM).

In 1991 some 1BM customers in Europe wanted to
develop an industry-standard function model to com-
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Figure 3 Structural components in the Information FrameWork
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plement the FSDM. They also wanted a framework
that would show how the data and function models
were used to analyze business information and de-
velop applications. The IFW project started in 1991,
growing out of FAA and FAS90. The Financial Ser-
vices Function Model was first released in 1993, fol-
lowed by the Financial Services Workflow Model in
1994. Other materials have since been developed and
are described later in this paper.

IBM has sponsored other “industry” architectures,
most notably the Retail Application Architecture 6
(RAA) and the Insurance Application Architecture
(1aA). Each of these industry architectures was based
on the Zachman framework with some modifica-
tions, and each has focused on developing “business
architectures” composed of data, function, process,
and workflow models, together with supporting
methodologies. The IFW project has incorporated
much of the experience gained from these other in-
dustry architectures.

In the rest of this paper, the structure of IFw is first
described through its components, the six dimensions
of the IFW architecture, and characteristics. The pa-
per concludes by suggesting how IFW might evolve
in the future.
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The structure of IFW

Components of the Information FrameWork. IFW is
a grid structure, made up of a number of compo-
nents. The fundamental components are shown in
Figure 3. Many of these components were used in
the Zachman framework, although two constructs—
“view” and “dimension” (dimension is later shown
in Figure 4)—were defined during the development
of IFW and are additions to those used in the Zach-
man framework. I will now discuss the structural
components with reference to the IFw.

A framework is an outline structure that defines a
set of cells and their relationships. The cells are
grouped by columns and rows within the framework.
The framework is used to explore different aspects
of each cell. The framework is a systematic taxon-
omy that can represent the subject matter of the
framework from a number of different perspectives. !
For example, IFW is made up of 50 cells that provide
a taxonomy for managing information, whereas
Zachman’s framework has 30 cells, produced by the
matrix between six columns and five rows, that pro-
vide a way of viewing a system from many different
perspectives and showing how they are related.
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Figure 4 The six dimensions of the Information FrameWork
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A view is a way of looking at a subset of columns in
a framework, representing a set of interests. Views
are at a higher level of abstraction than the columns
in information systems architecture. The views of a
framework identify the different perspectives of the
broad groups that will use the framework. For ex-
ample, in IFW the views represent the perspectives
of organization strategists and managers, business
analysts and designers, or technical architects and
builders. IFW uses the notion of “view” to distinguish
three broad entry points for understanding the in-
formation used across an institution (Figure 2).

The columns of the framework are used to distin-
guish or separate the subject matter of the frame-
work into a number of broad categories or groups.
Each column in a framework isolates one abstrac-
tion of the subject from other abstractions. This
means that one column of the framework can be an-
alyzed in isolation from other columns; for exam-
ple, data can be analyzed separately from process,
which is a useful technique in domain analysis. In
IFW the columns represent various ways to represent
different types of information. An understanding of
different information types was determined from an
analysis of the available methodologies for business
and information systems modeling.

The rows of IFW show information at different levels
of constraint on what is possible, ranging from rep-
resentational forms that simply classify and define
information elements, to representational forms that
include design decisions, technical constraints, and
organizational constraints. In IFW there are three
broad levels, each of which can be further subdivided
as necessary . Each row in the framework isolates
a different representation or set of constraints from
other representations to satisfy different purposes
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and objectives. For example, one row often uses a
modeling technique different from subsequent rows.
A representation is one of the many ways of depict-
ing the subject matter within a framework and can
be textual, graphic, or pictorial. Within IFW, repre-
sentations include classification hierarchies, entity
relationship diagrams, organigrams, business strat-
egy models, state transition models, worktflow mod-
els, and process dependency diagrams.

A cell is an intersection between a column and a row
in a framework. In IFW each cell therefore represents
a particular type of information (columns) defined
within a specified level of constraint (level or rows),
for example, information about data represented as
a classification hierarchy. Each cell is a key unit in
the framework architecture, and defining the pur-
pose of a cell is important for understanding the value
of that cell within the overall structure of the frame-
work. For example, the interaction between the data
column and the domain classification row might be
used to achieve a rapid and consistent definition of
data requirements across multiple projects and
across different organization units through the use
of a data classification model.

The dimensions of a framework represent architec-
tural perspectives. They define a number of criteria
that are used to separate different parts of the ar-
chitecture. For example, columns and rows are two
of the six dimensions of IFw (Figure 4). It is often
difficult to visualize more than two dimensions at any
one time., Research into information frameworks at
the Cranfield School of Management suggests that
there are multiple dimensions and that analysis is
most constructive when any two of these dimensions
are viewed together in a matrix.'® The IFW and ISA
diagrams are two-dimensional drawings.
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The six dimensions of the Information FrameWork.
It became clear during the development of IFW that
there were a number of dimensions to the architec-
ture. The grid structure diagram of IFW shows the
first two dimensions—the columns and rows, rep-
resenting the types of information and levels of con-
straint.

The third dimension is the intersection between a
column and a row, representing a specific cell in the
grid. This dimension records knowledge about as-
pects or content of a cell. These first three dimen-
sions are all concerned with different components
so that information can be managed more effectively.
The goal is to replace the complexity of the infor-
mation resource within a large corporation and break
that complexity into more manageable chunks—the
cells of IFW. The criteria for defining a cell come from
dimensions one and two. At the lowest granularity,
a cell is the intersection of a column and a row. At
a higher granularity, a cell can be the intersection
of a view and a level.

Having defined the components of an information
architecture, the next three dimensions have to do
with using this resource in the most effective man-
ner. Inevitably there will be changes to the resource
over time, and these changes should also be man-
aged and controlled. The fourth dimension is de-
signed to make this task easier. This dimension cov-
ers the transition or transformation from one version
of IFW to another over a period of time. The time
scale can be architectural in duration, covering any
period from one to twenty or more years, or project-
related, covering any period from one week to five
years. This dimension also handles aspects of infor-
mation management such as versioning.

The fifth dimension acknowledges that content
within any cell in the framework could have several
owners. For example, much of the data defined in
a data model, such as data about an individual or
person, would be true not just within the financial
services industry but across the insurance, retail, pe-
troleum, or travel industries. The fifth dimension
therefore includes information “ownership” at a
global, industry, cross-enterprise, enterprise, local,
or individual level.

Finally, the material in the other dimensions of IFW
are used in many different project situations. The
sixth dimension includes the project, process, or
routemap views through IFW. Very often the mate-
rial in individual cells of IFW is used in different ways,
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depending on a preference for one methodology or
another. This aspect of information management is
covered in this dimension. For example, an object-
oriented development would use information in the
data, function, and workflow columns, but it would
typically combine them as objects with related meth-
ods and messages—in other words, two or more of
the architectural cells of IFW (separated in the first
three dimensions) have been combined together be-
cause of methodological need (in the sixth dimen-
sion).

Characteristics of IFW, The ordering of the columns
in IFW, together with the basic structure of the frame-
work, is designed to allow for reuse of information
in any of the cells. The words “data” and “informa-
tion” have often been used in a similar sense, espe-
cially when related to computing.'® In IFW, “infor-
mation” is taken to mean a set of components that
together comprise the knowledge or experience
about a given domain, such as the financial services
industry. These components can be both elemental
and aggregate. Typically what we regard as informa-
tion is a complex grouping of components that could
be viewed from many different viewpoints. One of
these viewpoints is the “data” perspective. Data as
an entity is one of the basic building blocks used to
create information. Information is often stored as a
combination of data pieces. IFW is used to analyze
a piece of information, break the information into
its constituent components, and position the com-
ponents in the appropriate cells of the framework.
Data information includes such items as an individ-
ual’s name, sex, and marital status. Workflow infor-
mation includes the activities and tasks that are car-
ried out.

Breaking information into these components makes
it easier to define each information component once.
Each component belongs in only one of the cells of
the framework. As with any filing system, it is im-
portant that the placing of components within the
cells follows some guidelines or rules. For example,
internal mail for an office may be sorted and distrib-
uted using an alphabetic pigeonhole filing system.
In contrast to this system, where each item must be
positioned in one pigeonhole, IFW uses a faceted clas-
sification system where each compound piece of in-
formation is composed of items selected from a num-
ber of perspectives or facets.” (For example, a book
might be found in a library by author, title, subject
matter, country, and book format.) Information in
this context includes not only data, but process and
other types of business information, organizational
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information, and technical information. Guidelines
documented for IFW help to identify the different
types of reuse (cell by cell) and show how individual
reusable components are created and managed.

As well as providing a comprehensive structure to
manage information created from many diverse pro-
cesses, IFW was designed to accommodate a variety of
approaches to information management. Research by
Michael Earl suggests® that there are five different
approaches for strategic information systems plan-
ning (SISP), each with different characteristics,
strengths, and weaknesses. Although the research is
based on information systems, the five approaches
can be used in a more general sense to understand
the different styles of information management. The
five different approaches, with a discussion of how
they are related to IFW, are:

1. Business-led—where the emphasis is on the bus-
iness leading information systems through bus-
iness plans and needs and not vice versa. IFW cov-
ers this approach via the business view of the
framework (Figure 2).

2. Method-driven—where the emphasis is on the se-
lection of the “best” formal SISP method to en-
hance information systems strategies. IFW pro-
vides a number of routemaps (discussed in a later
section of this paper) that provide alternative
methodological routes for using the framework.

3. Administrative—where the emphasis is on iden-
tification and allocation of information systems
resources to meet agreed-to needs within the
rules, management planning, and control proce-
dures of a firm. The IFw structure in total sup-
ports this approach, using the framework to ad-
minister the information resource.

4. Technological—where the emphasis is on the pro-
duction of models and blueprints and SISP is re-
garded as an exercise in business and informa-
tion modeling. IFW covers this approach via the
technical view of the framework (Figure 2).

5. Organizational—where the emphasis is on orga-
nizational learning about business issues and the
information technology contribution and SISP is
seen as a continuous decision-making activity
shared by the business and information systems.
IFW covers this approach via the organization view
of the framework (Figure 2).

This taxonomy of approaches can be used “as a di-
agnostic tool to position a firm’s current SISP efforts”
and also “to design a situation-specific (customized)
approach on a ‘mix-and-match’ basis.”?! Earl’s re-
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search suggests that a hybrid approach that combines
elements from each of the five different strategic in-
formation systems planning approaches is potentially
the most effective. The structure of IFw can be used
in such a way to analyze strategies and approaches
cell by cell, combining the cells into an optimum mix-
and-match approach. IFW in this sense is a superset
of all of the different approaches, methodologies, and
types of information that need to be related, inte-
grated, compared, or otherwise coordinated.

Dimension 1: Types of information

Three views in IFW. Projects using IFW have shown
that it is useful to have views that separate organi-
zation, business, and technical information. Having
these views is partly because the users and the na-
ture of change are different for each view. The three
separate views also make it easier to develop stable
models.

IFW is intended for use by:

* Those involved in planning strategies, in design-
ing the structure of the organization, and in de-
veloping skills—hence, in the analysis of change
and the impact of change within a particular or-
ganization
Those involved in analyzing the business, in de-
signing customer solutions, and managing, oper-
ating, or supporting the business, for example, ap-
plication developers
* Those responsible for providing the technical in-
frastructure that supports the computer-assisted
part of any solution. This infrastructure includes
the analysis of application interfaces and struc-
tures, network distribution, and system platforms.
It also involves combining the business require-
ments for a solution with a technical platform that
will be used to implement the solution.

A specific organization is involved in running one or
more types of business and may require the support
of a technical computer-based infrastructure. The
three views of information form a progression from
the view of the organization itself where the focus
is on strategic planning, business transformation, or
organizational impact, through a view of the busi-
ness or the industry that the organization operates
(providing financial services or insurance), to the
view of the technical platforms and structures used
to provide computer support for that business—
where the focus is more on architectural principles,
isolating the business needs from implementation
and interfaces between technologies.
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Another reason why the three views are separated
is that the pace of change in each view is different.
When change is introduced in any one of the views,
a financial institution has a number of choices for
the remaining views. One option is to contain the
impact by trying to minimize the consequent change
in the other views. A second option is to evaluate
opportunities for simultaneous change in the other
views that might enhance the potential benefits. Sep-
arating the views provides a means to analyze each
perspective individually or in combination.

Finally, a major reason for this separation is that it
is much easier to define generic industry-wide mod-
els when the views are separated. For example, it was
possible to define a stable Financial Services Func-
tion Model partly because the organizational infor-
mation, such as the organization structure, was sep-
arated into the organization view.

The columns. One of the primary criteria for the six
columns in the Zachman framework is the set of
questions purportedly used by journalists—what?
how? where? who? when? and why?? However, the
same questions apply within each column as well as
across the columns. As an example, the data column
contains information about what data items a finan-
cial institution requires, how different data elements
are grouped together, and why certain data items are
associated with others. IFW chose different criteria
to determine the nature of its columns. One of the
most important criteria was to ask “What were the
major categories or types of information required
for each view?” Note that this line of thinking is ex-
tended into the first row of the IFW, as the “concepts”
for each column provide a further breakdown or clas-
sification of the information type. For example, the
information type “data” is further classified into the
nine data concepts discussed later in this paper.

Zachman and Sowa have stated categorically, in the
“rules of the framework,”* that there is no order in
the columns of the ISA framework. In contrast, the
views and columns of IFW are grouped into a logical
order (see Figure 2). This grouping was partly de-
termined by the stability of information in each col-
umn ranging from relatively stable to relatively dy-
namic. The order of the columns represents a stability
factor. For example, in IFW data are regarded as more
stable than the functions, which are more stable than
the workflows. The most dynamic aspect of the bus-
iness is likely to lie in the solutions offered to its cus-
tomers. The notion of mass customization requires
a stable base of data, function, and workflow com-
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ponents that can be grouped in such a way that the
solution is customized for every customer.*

There are two aspects to column order in IFW. The
columns have been placed in a specific order within
the views following the architectural principles de-
scribed in this paper, but the order in which the col-
umns and cells are used in any given project could
vary to allow for individual work preferences. Study-
ing the work practices of people who use informa-
tion, such as application developers and business
analysts, and the methodological sequencing of in-
formation analysis also helped to identify what the
logical grouping of the columns should be. Research
into and experience with reusable components® in
analysis, design, and development also provided use-
ful insights that were incorporated into IFw. These
studies, some describing successful projects and oth-
ers describing failures, have shown that the devel-
opment of information assets designed for reuse,
techniques for classifying information assets, and
viewing systems development from an integrated per-
spective are among the critical success factors for
the governance of information on a large scale.

The organization view. The organization view rep-
resents many of the information elements that will
differentiate one financial institution from another.
This differentiating information is categorized into
the strategy, structure, and skills of that organiza-
tion. Information in this view is necessary to com-
plete the requirements for business solutions. For
example, it is necessary to know the locations in the
organization structure where a solution will be used,
as well as knowing who will use the solution. The
skills within the organization will determine the core
competencies of the financial institution, as well as
determining whether a solution is aimed at those with
a great deal of experience or those who have little
banking knowledge. Many of the components in
these columns are defined in the Zachman frame-
work from a systems rather than an organizational
perspective.

Organization information is increasingly important
as financial institutions strive to build information
systems that support business goals, reengineer bus-
iness processes that cross organizational structures,
and recognize that skills within an organization of-
ten distinguish one bank from another. Many meth-
odologies have included constructs and techniques
that take into account organization structure charts,
goals, and critical success factors—for example, in
information engineering. The current interest in in-
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tegrating diverse methodology chains is a positive
step toward enhancing the integration of this infor-
mation. IFW has been designed to take advantage of
these trends by providing the umbrella structure and
methodology to compare and coordinate appropri-
ate techniques from diverse methodologies.

The business view. The first column of the Zachman
framework, asillustrated in Figure 1, describes data,
whereas the second column describes process or
function. It is a traditional systems view, as defined
in information engineering® with analysis based on
two basic types of models—data and process. Infor-
mation engineering does not necessarily cover all of
the alternative approaches such as object-oriented,
prototyping, or workflow analysis. To manage the
information output from all sources within a com-
pany requires a structure that is sufficiently compre-
hensive to contain different information types. IBM
reviewed alternative ways to categorize information
or methodologies. One attempt to classify the dif-
ferent information systems development methodol-
ogies proposed a simple and useful classification?’
based on three different aspects of information sys-
tems development—function analysis (a process-
driven perspective from the late 1960s), object anal-
ysis (a data-driven perspective from the mid-1970s),
and event analysis (a behavior-driven perspective
from the early 1980s). This classification suggested
that three columns were necessary to represent bus-
iness information.

These three aspects, related to IFW, are:

s The data column—focuses on (1) the objects, en-
tities, or things about which we store information,
including relationships or associations between two
or more of these objects, (2) definitions, identi-
fiers, attributes, properties, or descriptors of these
objects and their relationships, and (3) constraints
that apply directly to the objects, their relation-
ships, and attributes (such as cardinality and value
domains).

& The function column—focuses on (1) the static as-
pects of function or process, including the busi-
ness functions or functional areas that are man-
aged by a financial institution, (2) the states and
allowable transitions that apply to data defined in
the previous column, and (3) the data access ac-
tions that apply to data defined in the previous col-
umn.

s The workflow column—focuses on (1) the dynamic
or behavioral aspects of process or workflow, in-
cluding the activities, procedures, or processes
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within the business, (2) the events or triggers that
initiate and connect these activities, and (3) the
conditions and behavior logic that control the flow
between the activities.

In developing the Financial Services Function Model
it became apparent that there was a great deal of
confusion over the terms “function,” “process,” “bus-
iness process,” “activity,” and “workflow.” There is
no general consensus on all of the constructs that
form such models. The process/function column in
the Zachman framework does not differentiate be-
tween these terms.” From various methodologies

-and papers, Curtis, Kellner, and Over?® abstracted

a description of the most frequently used elements
to give a more precise definition of the term “pro-
cess model.” These elements include what is going
to be done, who is going to do it, when, where, how,
and why it will be done, and who is dependent on
it being done.

They used these elements as the basis for defining
four different perspectives of the actual process—
organizational, informational, functional, and behav-
ioral. Of these four perspectives, the organizational
perspective is covered in the organization view (strat-
egy, structure, and skills columns) of 1IFw. The in-
formational perspective is covered by the data col-
umn. The distinction between the functional and
behavioral perspectives is shown by IFW in the next
two columns—function and workflow. The function
column covers the more static aspects of what is go-
ing to be done, whereas the workfiow column cov-
ers the behavioral aspects of when it will be done
and how it will be done. The distinction between
function and workflow has proved useful in helping
to separate the different types of information and
thereby creating reusable components.

Recent texts on business process reengineering
make a similar distinction between function and
workflow. A function can be found throughout the
largely hierarchical or vertical structure of the or-
ganization (see Figure 5). Davenport contrasts the
vertical and horizontal views by saying that “where-
as an organization’s hierarchical structure is typically
aslice-in-time view of responsibilities and reporting
relationships, its process structure is a dynamic view
of how the organization delivers value.”*

To summarize the key differences between the func-
tion column and the workflow column: a function is
relatively static, is found vertically throughout the
structure of the organization, is not time-dependent,
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Figure 5 Vertical functions versus horizontal business processes and workflows
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and is often related to the organization structure and
strategies; a workflow is dynamic, is found horizon-
tally across the structure of the organization, has a
start, a middle, and an end, and is related to people
and their roles within the organization.

The solution column holds information about the
combination of generic components from the data,
function, and workflow columns that are used to cre-
ate business solutions. Every time that a financial in-
stitution generates an information-based solution,
the requirements are based on a subset from the
models in these three columns. Note that there is a
distinction between the definition of a “business” so-
lution and its possible support by computer software.
Some of the solutions, but not necessarily all of them,
will be supported or implemented by computer sys-
tems.

The solution column inctudes solutions that are pro-
vided by the business to its customers as well as so-
lutions that are required internally within the orga-
nization. It therefore includes products such as loans
and deposits, services such as financial investment ad-
vice, and support such as administrative and account-
ing systems, management information, and decision
support.
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For example, two types of solutions might be loan
or deposit products. The requirements for each prod-
uct are defined in terms of the data required to sup-
port the product, the functionality provided by the
product, and the processes or activities that use the
data to provide the functionality of the product. In-
formation in the solution column is used by business
professionals to focus energy on the solutions that
they are providing to their customers, making
changes where there is a rapid impact on their bus-
iness. Once solutions have been structured from ge-
neric reusable components into groups of concep-
tually similar solutions, it is easier to support mass
customization and reduce delivery time of new prod-
ucts into the market.

The Financial Services Data Model was the first
model to be defined for the finance industry. This
model provided a stable and generic set of data def-
initions for a particular business and became a foun-
dation to define the function and workflow models.
It is not a coincidence that the financial service mod-
els were developed in the order of data first, followed
by function, followed by workflow. Each model was
built using information defined in the previous mod-
el(s). The function and workflow models do not re-
peat data definitions that are in the data model, but
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simply cross reference the existing data definition.
Similarly, the workflow model does not repeat func-
tion definitions, because these were already provided
in the Financial Services Function Model.

The different types of information are contained
within different cells of IFw. What the data look like,
the data definition, is in the data column. This data
definition might be reused in many different func-
tional contexts. What we do to the data, such as the
basic create, read, update, delete, and add routines,
is in the function column. This functional definition
might be reused in many different process or work-
flow contexts. Finally, how we use those data once
we have accessed them is in the workflow column.

The technical view. Just as the business view is used
to understand the nature of the particular business
or businesses that an organization is operating, so
the technical view is used to understand information
about the technical structures that support the bus-
iness. The subdivision of the technical view into three
columns is based on many existing technical archi-
tecture models that layer the technical platform into
an interface layer, a network architecture, and a sys-
tems platform.*

In the Zachman framework, the structure of a pro-
gram is assumed in the design in the function col-
umn. In IFW, information about the structure of a
program—including the types of components that
make up an application such as subroutines or mod-
ules, the interfaces that link these components such
as application programming interfaces or language
constructs, and the overall technical structure of a
program—is included in the interface column. This
information is viewed separately from the business
content defined in the business view of IFw. For ex-
ample, the definition of the business flow logic sup-
ported within an application component is contained
in the workflow column, whereas the business def-
inition of the data is contained in the data column.

In a similar way, the network and platform columns
are used to record information about the structure
of the network that a financial institution operates
and about the underlying system platforms. The net-
work column includes information about protocols,
devices, and the network topology. The platform col-
umn includes information about the operating sys-
tem, object, document, or data storage systems, and
resource managers such as workflow, transaction, or
electronic image managers.
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Information described in the Zachman framework
combines organization, business, or technical rep-
resentations which in IFW are separated into the dis-
tinct views. For example, in the Zachman network
column there is a mixture of business location in-
formation that is placed in the organization struc-
ture column of IFW, the network architecture ad-
dresses and protocols that are placed in the technical
network column of IFW, and system architecture
components that are placed in the technical network
and platform columns of IFw.

Dimension 2: Levels of constraint

Redefining the rows of the Information FrameWork.
In examining the rationale for leveling the rows in
IFW it became clear that existing definitions were
based on more than one distinctive set of criteria.
For example, in the Zachman framework the rows
are distinguished partly by whether they represent
a business or a technical perspective, partly by the
role of the person who uses the model at that level,
and partly by the type of model (see Table 2). In IFw
different criteria are separated into distinct dimen-
sions. For example, the distinction between techni-
cal and business is based on the different types of
information that are required in each view as dis-
cussed in Dimension 1, the information user could
be a different person or role depending on which
routemap is being used to navigate IFW as discussed
in Dimension 6, and the type of model used to rep-
resent the information is part of the cell content dis-
cussed in Dimension 3. What is left in Dimension
2 are the types of constraint that apply to informa-
tion.

Redefinition of the Zachman levels by IFW is subtle
rather than radical. IFW takes into account object-
oriented modeling constructs that are achieving wide
acceptance in the 1990s, the need to manage reus-
able assets, and the existence of industry-wide mod-
els. Some of the criteria for defining the rows in the
Zachman framework have been moved to separate
dimensions in IFW. Combined with the changes to
the columns of the framework, IFW represents a sig-
nificant departure from Zachman’s work.

Over the last 30 years, successive development meth-
odologies have tried to remove some of the constraints
and provide more flexible information representa-
tions. Providing a number of layers of abstraction is
one way of addressing this flexibility. The Financial
Services Data Model (FSDM) was developed as a lay-
ered model, following the practice of information
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Table 2 Criteria for separating rows in the Zachman framework

Row Label Perspective User Type of Model or Representation

Scope Business Planner List

Enterprise model Business Owner Some are business oriented, e.g., business plan or organization
chart

Some are more technically oriented, e.g., entity-relationship
) diagram or logistics network

System model Business Designer Mixture of detailed information engineering models (data
model and data flow model) and architectures (distributed
system architecture, human interface architecture)

Technology model Technical Builder Technical

Components Technical Subcontractor Technical

Functioning Technical Technical

system

engineering that creates conceptual, logical, and
physical models, and the refinement of this approach
following the experience of banks involved in the IFW
project. Among other inputs to this project, IBM
bought a retail bank model and enterprise model-
ing methodology from Westpac Banking Corpora-
tion that used classifications of business entities as
well as entity-relationship diagrams. The structure
of the Westpac model became the foundation for
the FSDM. In examining the layers of the FSDM, it
became apparent that there was some comparison
to a historical pattern in the evolution of applica-
tion development methodologies.

The pattern is revealed by looking at broad trends
across four decades. In the 1960s many banks started
to use computers for the first time. Many of the early
applications were fairly simple—partly because of
the limited capacity of computers at that time and
partly because computing was applied to the rela-
tively straightforward accounting transactions of the
bank. When these early systems were built, the re-
quirements were not very complex from a business
perspective, and code was often constructed with-
out a detailed or formal logical design. In data terms,
examples include the data definition language or pro-
gram declare statements.

During the 1960s banks started to use computers
more and more, and by the 1970s applications were
becoming more complex. It was around this time that
a number of logical modeling techniques were ad-
vanced to diagrammatically represent the structure
of the data or the logic of the program. Because most
applications were developed as stand-alone systems,
it often meant that for every program and system
there might be a separate set of diagrams. Although
analysts knew that some data and functional spec-
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ifications were repeated in each new development,
there was no simple way to prevent this rework, and
the pressure to complete applications left little time
to coordinate effort from one project to another. In
data terms, examples would include entity-relation-
ship diagrams, data flow diagrams, program struc-
ture charts, and function or process decomposition
diagrams* for a specific application.

In the 1980s several of the larger banks, recognizing
that there were redundant data specifications in their
systems and overlapping functionality in their appli-
cation code, tried to develop enterprise-wide mod-
els. This development was a sensible progression
from the independent models for each system, but
it proved to be a complex and time-consuming task.
For a start, no one had defined an adequate meth-
odology for integrating a number of models. Typ-
ically, a bank might try to integrate 30 or 40 current
systems models into one enterprise-wide model, and
this task might require rationalizing 15000 imple-
mented data items with a standardized business def-
inition. Not surprisingly, some of these projects were
not completed, and others failed to deliver the prom-
ise and benefits of a single corporate model.* In data
terms, examples would include enterprise-wide en-
tity-relationship diagrams with business definitions
of each entity.

In the 1990s, techniques from object-oriented anal-
ysis and knowledge-based systems became more
widely accepted, resulting in a greater use of, for ex-
ample, class hierarchies, inheritance, encapsulation,
and polymorphism. In some respects, object-oriented
models are an alternative way to represent the bus-
iness information shown in information engineering
models. In IFW, object-oriented techniques influ-
enced the development of industry-wide models and
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Table 3 Historical evolution of models

Decade Type of Model Row in IFW Row in IFW Corresponding Row in
{Letter) {Name) Zachman
1960s Applications developed with little b Operationally bound Detailed description and
o use of models ‘ technology model
1970s - Application-specific ERDs and C Design context - Model of the information system
‘ ~ data flow diagrams - (CPrime) e ,
1980s Initial attempts at enterprise-wide C Generic template Model of the business
models :
1990s Classification structure for B Domain classification Scope description
“industry” models, based on ;
key concepts A Domain concept

classification. In data terms this includes lists of en-
tities important to the business, as in Zachman, but
these are structured as classification hierarchies, and
grouped within concepts.

Table 3 summarizes this historical pattern in rela-
tion to the levels of IFW, showing how data models
have had a different focus over time. This historical
view of the FSDM was applied to the rows across cach
of the columns of IFW.

In IFW, each row was originally identified by a ref-
erence letter. These terms are shown in Figure 3 and
described here. The A Level represents the domain
concepts used for classifying the information within
a given column. The B Level represents domain clas-
sifications that provide the classification of informa-
tion within a given column. Classifications are used
for analysis and communication and are based on
the domain concepts. The classification structures
of IFW enable business analysts to quickly define their
needs while at the same time allowing those choices
to be traced to predefined logical models. The C
Level represents the generic templates that group
the information items classified in the domain clas-
sifications into high-level logical models. The C' (so-
called “C prime”) represents the design context that
also groups information items into a logical model,
and the same modeling techniques can often be used
for both this and the previous row; however, the de-
sign context row contains detail that is needed for
a specific project or application context. The design
generally contains information that is constrained
by the design techniques that have been used, as well
as design decisions that are determined by the or-
ganizational, business, and technical contexts for the
design. The D Level represents information about
a particular design that happens to be implemented.
In many cases this perspective is fixed and cannot
be changed without going through a managed pro-
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cess to ensure that all changes are authorized and
correct. It is for this reason that the row is described
as “operationally bound”—meaning that it is fixed,
constrained, and restricted within the operations of
the financial institution. Because the reference let-
ters have no meaning in themselves and were there-
fore open to interpretation, this identification has
been replaced by a name that explicitly describes the
use of each level. For historical continuity both ref-
erence letters and descriptive terms have been used
in this paper. Table 4 shows the techniques that are
used for each row in IFw with some consequent ben-
efits and observations.

Three levels in IFW. As the columns in IFW have been
grouped into three broad views, so the rows in IFW
can be seen as three broad levels, the deconstruc-
tion level, composition level, and implementation
level. The label applied to each level describes the
basic process that underlies the analysis and defini-
tion of information at that level.

The domain concept and domain classification rows
are both included in the deconstruction level. De-
construction denotes that all contextual constraints
have been removed as far as is possible. The process
involves taking constructed information models, un-
derstanding aspects of the model that are present
due to the necessary constraints that applied at the
time the model was defined, identifying terms or el-
ements as distinct and definite, then organizing the
elements in a classification hierarchy.® At the de-
construction level of IFW each view is quite distinct.
For example, the domain concepts and classifications
of the business view are defined independently of
the technology that might be used to implement a
solution and of the particular organization that op-
erates the business. The technical view at the same
level provides the concepts and classifications to help
structure and manage interfaces, networks, and plat-
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Table 4 Rows in IFW

Row Row Name Benefits and Observations

Letter

Techniques

® Provides a clear structure within the column

® Provides concepts that are difficult to identify from
bottom-up analysis

¢ Helps to focus on reuse

A Domain concept
Tow

® Conceptual analysis
® Domain analysis

B Domain classifica-
tion row

® Classification theory ¢ Based on concepts from the previous row
¢ Domain analysis and modeling ¢ Easy to understand and learn
® Good communication medium for business and
technical people
® Supports rapid analysis approach
® Valuable foundation for industry- or enterprise-wide
models
¢ Does not predetermine or constrain the structure in
the next rows

Uses items classified in the previous row
Provides templates that can be used across multiple

C Generic template ~ ® Logical modeling techniques
row appropriate to the type of
information within the column

® Generalization

(o4 Design context row

® Specialization

D Operationally
bound row

¢ Implementation modeling

® Logical modeling techniques
appropriate to the type of
information within the column

techniques appropriate to the
information in the column

contexts to provide consistency and simplification in
detailed models at the next row

Provides flexible structures, generalized to a point
where the template is useful rather than so abstract
that it is useless

® Facilitates rapid model development

® Based on the generic template of the previous row

¢ Allows comparison of details across multiple contexts
(e.g., different applications or different organization
units)

Used in conjunction with generalization techniques
so that there is a good balance between information
defined at this row and at the generic template row

With a clear trace to the previous rows maintenance
and management become much easier

forms. It is only at the composition level, in partic-
ular in the detailed design context, that each view
needs to take full account of the other views and the
constraints that they impose on the design.

The discussion of Dimension 1 gave reasons for each
view being distinct. At the deconstruction level this
distinction is maintained not only for each view but
also across each of the columns since it allows def-
inition of domain models that are generic and can
be applied in many different situations. For exam-
ple, many function models using information engi-
neering reflect the structure of the organization at
the time the model was created. When the organi-
zation structure changes, the function model is of-
ten not updated, so the model rapidly becomes out
of date. Defining a function model that specifically
excludes organizational aspects can provide a bus-
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iness model that is more stable. This stability is a nec-
essary prerequisite for constructing reusable build-
ing blocks.

In the generic template and design context rows, in-
formation elements are grouped into logical mod-
els. This process can be seen as one of composition,
where elements are selected or “scoped” from do-
main classifications for appropriate columns, to be
combined as a logical model for a given context.
Composition, as in music or literature, uses pre-
defined ingredients according to theory, standards,
guidelines, style, and creativity. Finally, in the op-
erationally bound row, the underlying process is im-
plementation of the design that was chosen from the
possible options identified during composition. The
constraints in this row are generally imposed through
historic circumstance, such as inherited data struc-
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Figure 6 Content models in the Information FrameWork
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tures that refiect the needs of sequential access batch
processing rather than on-line relational database
access. Operationally we are constrained by history
rather than the bounds of our imagination!

Dimension 3: {Cell) content

Domain models. Perhaps the most significant aspect
of IFW is that we have “populated” many of the cells,
not only with a detailed architecture, but also with
business content using industry-wide models that
predefine much of the business knowledge that is
common to all financial institutions (see Figure 6).
A domain is a field or scope of knowledge, and a
domain model is therefore a representation of a par-
ticular field or area of knowledge. The body of in-
formation recorded in a domain model represents
knowledge that can be used when analyzing and un-
derstanding the problems that exist in the domain.
This information also supports the definition and de-
velopment of solutions to those problems. IFW is used
to manage a complex problem domain by breaking
the necessary information into a number of closely
related domain models. A body of information can
be considered a problem domain if “deep or com-
prehensive relationships among the items of informa-
tion are known or are suspected with respect to some
class of problems, there is a community that has a
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stake in solving the problems, the community seeks
software-intensive solutions to these problems, and
the community has access to knowledge that can be
applied to solving the problems.”*¢ In the introduc-
tion to a tutorial on domain analysis published by
the IEEE Computer Society Press it has been stated
that “domain analysis has been identified as a major
factor in the success of reusability in software con-
struction.”” IFw has taken this notion a stage fur-
ther by suggesting that domain models can be cre-
ated by a given community, and that these predefined
domain models can be used in any project that re-
quires access to the knowledge contained in the do-
main model, rather than limiting their use to soft-
ware construction.

The cell content in IFW consists of a number of dif-
ferent elements, each representing different types of
information about the domain of the financial ser-
vice industry. There are three business models—the
Financial Services Data Model (FSDM), the Finan-
cial Services Function Model (FSFM), and the Finan-
cial Services Workflow Model (FswM). These are ge-
neric models for the finance industry and are
discussed in more detail later in this paper. Based
on these three business models are solution designs
called DesignWare that represent template or outline
designs for common solutions within the financial
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Figure 7 The modeling triangle
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services industry, such as loans, deposits, electronic
banking, general ledger, and corporate management
information. Some of these designs have been taken
a step further, with generated application code for
a number of alternative technical platforms.

At the time of writing there is an engineering edi-
tion of the organization model and work in progress
on the technical model that classify organizational
and technical information. In the technical view is
also the Financial Application Architecture,” a con-
ceptual architecture for the financial services indus-

try.

Domain concepts in the organization model include
target, constraints, critical success factors, and key
indicators in the strategy column; culture, role, and
socio-infrastructure in the structure column; and
ability, experience, training, and characteristics in the
skills column. For each of these concepts, detailed
domain classifications define over 2000 items rep-
resenting information about an organization. The
material in this model provides valuable checklists
that can be used when defining corporate strategy,
understanding the culture of an organization, or
planning transformation and change.
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Within the technical model, domain concepts include
logic, language, component structure, and interface
in the interface column. Each of these concepts is
explored in more detail by expanding the concepts
into a classification hierarchy. For example, logic is
classified into types of logic, including control logic,
presentation logic, business logic, data access logic,
communication logic, probability logic, and rule logic.
A COBOL program may contain each of these dif-
ferent types of logic, sometimes clearly separated but
more often without these distinctions. Simply sep-
arating data access logic from other types of logic
in procedural language programs could significantly
reduce maintenance costs and simplify the structure
of current legacy systems. The information elements
in the technical model are used to define the appli-
cation architecture, interface specifications, distri-
bution architecture, and system platform architec-
ture at the composition level.

The business modeling triangle. The modeling tri-
angle shows the relationships between the three ge-
neric business models that predefine data, functions,
and workflows for the financial services industry (Fig-
ure 7). Each of the models in the modeling triangle
can be verified using the remaining two models. For
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Figure 8 The nine data concepts of the Financial Services Data Model
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example, if data items defined in the data column
are selected for a given context, a corresponding
function from the function column should be selected
that needs those data, and the data should be used
in an activity or process defined in the workflow col-
umn. Similarly, an activity should show how a func-
tion is supported and should only use data defined
in the data model. In this way the three models work
together to ensure a degree of completeness and
quality. Each model in the triangle has a dependency
on the other two models, creating a balanced struc-
ture among the three models that helps to secure
accuracy and integration among the models, and also
helps to promote reuse.

The Financial Services Data Model. The data model
was the first industry-wide model built for the finan-
cial services industry. The development was initiated
to address the problems that individual banks were
facing in trying to build enterprise-wide data mod-
els. The estimated effort to develop a finance indus-
try model was more than 100 person years. It in-
cluded the purchase of a number of existing
“enterprise-wide,” or banking-specific, data models
and a project combining experience, involvement,
and feedback from leading banks around the world.
It became apparent that it was more effective to de-
fine an industry-wide model through cooperative ef-
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fort and combined resources than it was to develop
individual enterprise-wide models.® An industry
model can predefine at least 80 percent of individ-
ual bank requirements and therefore represents con-
siderable savings in time, resources, and effort for
any given bank. It can also help to provide a model
that was consistent, relatively complete, and of high
quality.

The FSDM defines nine data concepts such as in-
volved party, arrangement, location, and product (see
Figure 8). Each of the concepts is represented by clas-
sification hierarchies. During the development of the
FSDM it was apparent that the definition of clear, sim-
ple hierarchies required a combination of both bot-
tom-up and top-down analysis techniques. From the
bottom it is necessary to have a wide and detailed
base, representing enough information to give a full
enterprise-wide perspective. From the top it is nec-
essary to clearly define concepts that will distinguish
the different information components.* To date, the
FSDM has provided a model representing 80 percent
of the data in each of the banks using it.*’

The Financial Services Function Model. The FSFM is
a generic model of 480 functions that must be man-
aged by a financial institution. To define such a model
it was necessary to separate the functions from or-
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ganization structure and strategy. This is not to say
that there are no relationships between the functions,
strategies, and structure, but for the functions to be
defined in a stable model that will not change sig-
nificantly over time, it must be separated from the
organization structure, which is subject to frequent
change. The structure and strategies of an organi-
zation, in contrast, are more dynamic, changing with
new market opportunities and threats. Any of the
functions defined in the FSFM, such as market re-
search, information resource management, or train-
ing, will be found throughout the organization struc-
ture. For example, training will be found at all levels
in the organization, from senior management to
branch teller, and from the information systems de-
partment to the foreign exchange department. FSFM
defines 90 to 95 percent of functional areas managed
by a financial institution.

The Financial Services Workflow Model. IFW uses the
term “workflow” in a broad and narrow sense. In the
broad sense, a large-scale workflow that is of major
importance to an organization is the equivalent of
a business process. Within any industry there are usu-
ally between 6 and 15 critical business processes. In
the finance industry, these processes might include
“negotiate loan arrangement” or “develop product.”
In the narrow sense, workflow refers to a particular
type of implementation using software that supports
workflow management, imaging, and document or
folder management. In both senses, the term “work-
flow” reflects a horizontal view across a number of
organization functions. The FSWM contains pre-
defined elements that are used to construct work-
flow or process models. Domain concepts for this
column in IFW include activity, trigger, verb, work-
flow, and critical business process. The activity clas-
sification defines more than 3000 activities that are
combined to create the workflows of a financial in-
stitution. Because the activities are defined out of
context, their definitions do not include information
about specific linkages between activities. This means
that the activities are not layered or decomposed in
any way. It also means that the specific triggers that
initiate an activity are not included in the classifi-
cations for the activity concept. The linkage infor-
mation is provided by the combination of activities
with triggers. A trigger is anything that initiates or
starts an activity. The trigger classification includes
over 120 triggers, grouped within six categories of
generic trigger for the financial services industry.

A significant contribution to reusable activity def-
initions has come through the use of a naming stan-

IBM SYSTEMS JOURNAL, VOL 35, NO 1, 1996

dard that is based partly on the FSDM and partly on
a predefined set of industry verbs. Each activity is
named using a verb and noun combination. The
nouns are all derivatives of the FSDM, and the verbs
are all defined in the verb classification, which de-
fines more than 120 verbs from a financial services
business perspective.

Activities, triggers, and verbs are combined to form
critical business processes and workflows. Critical
business processes are processes fundamental to the
operation of a financial services organization. Cur-
rently IBM has identified more than 20 of these pro-
cesses. Using the workflow components defined in
the deconstruction levels, IBM has defined generic
templates for several of these processes.

Financial Services Object Model. The Financial Ser-
vices Object Model (FSOM) is an alternative way to
represent the information required by a financial in-
stitution. Whereas the FSDM and FSWM models pro-
vide an information-engineering-oriented design at
the composition level, the FSOM provides a business
view of objects that reduces the large effort needed
in the analysis and design of objects. This business
view of objects is one of the critical factors in de-
livering successful object-oriented solutions. Al-
though the final implementation of objects can be
quite different from, say, that with a procedural im-
plementation language, the underlying business re-
quirements and information are actually very sim-
ilar. Figure 9 shows how the information content of
the FSOM is positioned across the cells of IFw. This
object-oriented perspective is a good example of how
Dimension 3 is used to compare different types of
content model using a consistent information frame-
work.

DesignWare and business solutions. Once the basic
generic building blocks were provided in the FSDM,
FSFM, and FSWM, it was possible to start designing
business solutions using these components. IBM is
using the term DesignWare to cover the generic tem-
plates and design context models that are being de-
veloped by using IFw. As DesignWare evolves it will
extend from the traditional areas of retail and whole-
sale banking to the components required to construct
the new products and services being offered by fi-
nancial institutions today. Underlying much of this
content development is the notion of mass customi-
zation.*! IFW provides techniques that complement
other research into mass customization. These tech-
niques draw heavily upon the intellectual founda-
tion of IFW for their theory and the content models
to provide the information resource.
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Figure 9 Information covered by the Financial Services Object Model
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Each solution is defined based on a subset from each
of the data, function, and workflow columns. Thus,
a personal loan supports a number of functions, re-
quires certain data, and uses those data in workflows
that fulfill the objectives of each function. But each
solution is also a part of a “set” of similar solutions.
The personal loan is part of a family of “loan” so-
lutions that include the personal loan, as well as car
loans, housing loans, student loans, agricultural
loans, and investment loans, If this family of loans
is structured into a hierarchy of loans, some of which
are more generalized and some of which are more
specialized, it is possible to support the rapid cre-
ation of new solutions or variations on solutions
within that solution family. Many of the fundamen-
tal features of these individual loans are actually very
similar, so by grouping the loans into a hierarchy with
the more generalized types of loans at the top of the
hierarchy and the more specialized loans in the lower
parts of the hierarchy, it is possible to structure the
solutions for maximum reuse. Grouping into fam-
ilies or classes of solutions aiso helps to increase re-
use of the generic components.

The hierarchical structure of loans in a solution fam-
ily represents a classification based on the concept
of “structured product.” At the next level the crite-
ria for classifying the loan family in a particular way
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are verified. In this case, the criteria for structuring
products are based on two matrices between prod-
uct and condition, and between product and activ-
ity. Conditions for a loan might include interest rate,
loan amount, or the term of a loan.

From a business perspective, the product and con-
dition matrix is used to structure products so that
the definition of a new product can be as simple as
changing the value of some conditions. For exam-
ple, to create a student loan product, a variation on
the already-defined personal loan, might be as sim-
ple as changing the product name to “student,” re-
stricting the maximum amount of the loan to $3000,
fixing the interest rate at 4 percent, and restricting
the availability of the loan to individuals above the
age of 16.

From an implementation perspective, the product
and activity matrix is used to simplify the number of
activities required to support a product, making it
easier to generalize activities at a higher level in the
loan family hierarchy and improving the way in which
the bank can respond to changes in the market. For
example, creating the student loan product might be
as simple as inheriting a set of activities that were
already defined for the personal loan and adding
three new activities. Even the three new activities
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can be quickly constructed using predefined com-
ponents in the data, function, and workflow columns!

Over time all of the business solutions can be de-
fined based on the generic industry-wide models of
the data, function, and workflow columns. This has
a number of significant benefits. Using the pre-
defined industry models (FSDM, FSFM, and FSWM)
as a starting point when defining a new solution in-
stead of starting from nothing provides a productiv-
ity boost. A typical productivity improvement of 40
percent has been measured in a number of IFw
sites.” A second productivity boost in the area of
requirements definition, analysis, and design comes
from “template” solutions, classified into a smalt
number of conceptually distinct types of solutions,
and based on the generic models. Template solutions
also move the focus and control of development to
a further level of generalization. This movement can
be seen as the focus of analysis shifts across the col-
umns of IFW, with less analysis or design required
in the data, function, and workflow columns because
many of the elements are predefined, with more anal-
ysis and design taking place in the solution column.
Furthermore, traditional methodologies often re-
quire mediation by technically trained analysts,
whereas the definition of solutions from well-defined
components structured within an integrating frame-
work can be achieved directly by business users.

Although this type of approach to developing solu-
tions is still in its infancy, a number of banks have
already started to use it to control and manage the
products and services that they offer. One bank sim-
plified 650 disparate product lines into a more man-
ageable set of 13 product families by using these
techniques. A number of banks have developed
applications to manage their product catalogs,* al-
lowing business analysts to directly view and manip-
ulate the conditions that apply to each product within
a family group.

The values for conditions that differentiate the prod-
ucts within a family group can be stored in tables
held externally from business logic for maximum flex-
ibility. Eventually, the rules governing the different
condition values might be stored in sophisticated
knowledge bases that allow a bank to provide mass
customization* of its products and services, individ-
ually tailored for each customer arrangement.

Dimension 4: Structured transformation

IFW was designed to address the paradigm shift un-
derlying the information age or the knowledge econ-
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omy. These terms are both used to suggest the re-
alization that information is the key asset that
organizations need to manage effectively in the fu-
ture.” In any major change it is useful to have an
overall framework that can guide the transformation
process. This type of framework has been called a
transformation framework.*® To be effective, a trans-
formation framework has to contain the perspective
of the current or dominant paradigm, be self-con-
sciously aware of all its dimensions and implications
(location as historically specific), and anticipate fu-
ture paradigms. IFW is one example of a transfor-
mation framework focused on the paradigm shift in
information governance. This means that IFW must
be sufficiently detailed and comprehensive to ana-
lyze both existing and anticipated paradigms, and
flexible enough to adapt to any new understanding
of the paradigm change. This aspect of IFW has been
discussed in detail with reference to the structure of
IFW and the dimensions of IFw.

Dimension 4 deals with aspects of time when using
the IFw. It supports change or transformation on a
small or large scale. This dimension typically ad-
dresses the phases of such a transformation, broadly
covering from the current or “as is” situation to the
future or “to be” situation. A number of models have
been used to understand this dimension. One is the
phases-of-transformation model ¥’ that defines three
phases as optimization, enhancement, and redefini-
tion. On the basis of this model, IFW can be used to
manage change in any of these phases. If the focus
of change was to introduce better information man-
agement within an organization, a typical approach
would look first at optimizing the existing informa-
tion management practice, then at enhancing that
practice by adding new techniques or providing bet-
ter communication and coordination between infor-
mation users, and finally by redefining the use of in-
formation, perhaps by providing radically new types of
financial services or products that took advantage of
the information asset held by the financial institution.

Another model that can be adapted for use in this
dimension is the software capability model,* orig-
inally developed as a standard to assess the maturity
of the application development process. The five lev-
els of this model—initial, repeatable, defined, man-
aged, and optimized—are easily applied to the ma-
turity of the information governance process. As
such, it provides a useful checklist to determine the
current level of maturity within an organization or
to identify how information management can be im-
proved within an organization.
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Table 5 Ownership levels

Ownership Nature of Information

Level

Global Commonly found in all or most industry

groups

Industry Information that is typical of a
particular industry community

Defined and benchmarked through joint
development projects involving a
number of industry representatives

Enterprise Information that is unique to a
particular company

Defined internally by members of an
individual company

Locat Often a subset of the enterprise
information
Defined within a project, organization
unit, or business application
May consist of variations and versions
of the enterprise definitions
May include additional definitions that
are not recognized, required, or
standardized at the enterprise level
Individual Often a personalized view of
information at higher levels

A critical aspect of this dimension is the need to man-
age transformation across the whole framework. This
need has a parallel in systems thinking, which em-
phasizes the whole pattern of change rather than
focusing on isolated snapshots of the whole. Peter
Senge has said that “Systems thinking is a concep-
tual framework, a body of knowledge and tools that
has been developed over the past fifty years, to make
the full patterns clearer, and to help us see how to
change them effectively.”* Without this comprehen-
sive framework, change tends to be managed proj-
ect by project, with no overriding strategic direction.
IFW can be used to ensure that each step in the trans-
formation process adds value to the information
asset.

Dimension 5: Ownership

During the 1980s many financial institutions recog-
nized the value of developing enterprise-wide mod-
els, but introducing such a model in a company
brought a number of challenges. One was the chal-
lenge of creating the enterprise-wide models in the
first place. Enterprise models are usually synthesized
from a number of project- or organization-unit-spe-
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cific sources. Apart from the methodological diffi-
culties in integrating diverse source material, this syn-
thesis can also raise questions about ownership of
intellectual assets. Once the enterprise model exists
there have to be universally accepted procedures for
accessing, using, and updating the information, as
well as resolving disputes, allocating funds, and man-
aging redundant development efforts in projects that
take advantage of the information asset.

The issues of ownership that arise between the en-
terprise-wide level and the organization unit or proj-
ect level are similar to the issues that arise between
the ownership of an industry-wide model by IBM and
the use of that model under license by individual en-
terprises.*® Paul Strassmann, writing about “The Pol-
itics of Information Management,””! has distin-
guished between information management and
information technology management. Information
management is concerned with governance, whereas
information technology management provides tech-
nical solutions for specific business needs. One of
the key aspects of information governance is that
long-term interests need to be funded and controlled
at a higher level than short-term needs. Within an
individual company it would mean that the decision
to develop an enterprise-wide model should be
funded and managed at the enterprise level. The in-
dustry-wide models that populate IFw are owned and
managed by IBM.

In the ownership dimension of IFw six levels have
been identified. These are the global level, which in-
cludes materials that are common across all of the
lower levels; the industry level, which covers the in-
terests of a group such as financial service, manu-
facturing, or retail institutions; the enterprise level,
which covers assets that are common across all of
the organization units of a particular company; the
local level, which includes the specific needs of a proj-
ect, organization unit, or business application; and
the individual level, which covers assets owned by a
person within the organization.>

An interesting characteristic that has been verified
between the industry and enterprise levels is that as
much as 80 percent of the information of an enter-
prise can be defined at the industry level. This char-
acteristic has been borne out by projects in which
financial services models have been customized and
adapted for specific enterprises. Table 5 summarizes
the key characteristics at each of the levels of own-
ership.
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Dimension 6: Routemaps

Many organizations use more than one methodol-
ogy and, therefore, potentially have a conflict be-
tween two or more method-driven approaches. To-
day the information systems department of many
banks uses both information engineering and object-
oriented methodologies for application develop-
ment. Other departments of the bank may be using
business analysis methodologies such as critical stc-
cess factor analysis or Porter’s value chain analysis.
Typically, each institution selects a combination of
methodological approaches that matches its needs.
It has been suggested that a “super” methodology,
giving support to a complete cycle of organizational,
business, and technical analysis, could be created us-
ing a “methodology chain,” which can “coordinate
and connect some suitable methodologies into a ho-
listic approach.”*?

Although the IFW project has focused much of its
development effort on enhancing and adding to con-
temporary systems development methodologies, the
structure of IFW is designed to coordinate method-
ologies from many different approaches into coher-
ent, well-defined methodology chains. In IFw these
methodology chains are called routemaps. For ex-
ample, IFW has a routemap for business process re-
engineering which, following the directive that a bus-
iness process is more than just the tasks,* includes
references to business process reengineering tech-
niques, workflow and data modeling techniques, and
organization impact analysis. The IFW routemaps
also suggest the most effective techniques for using
the predefined data, function, and workflow models
that populate 1IFw.

Some of the IFW routemaps focus on what Anders
Nilsson calls “horizontal integration” creating an al-
liance between two methodologies from the same
group, for example, combining techniques from in-
formation engineering and object-oriented technol-
ogy. Other routemaps provide “vertical integration”
between methodologies from distinct groups, for ex-
ample, in using business modeling and workflow
modeling techniques to provide the business process
reengineering routemap. The objective of the IFW
routemaps is not to repeat tasks that are well-defined
in one of the separate methodologies, but to make
the “chain” explicit and add value by defining new
tasks that are unique to IFW. Very few attempts have
been made to show how techniques from different
methodologies can be chained together. The IFW
routemaps are designed to achieve this chaining by
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using the IFW cells to show the “fit” between out-
puts from a variety of methodologies like informa-
tion engineering and object-oriented technology. In
addition, new techniques and tasks provided by IFW
in its routemaps are intended to provide quality or
time-related benefits. For example, with use of the
FSDM it is possible to reduce the time taken to de-
fine data requirements from months to days.

Each routemap represents a typical project under-
taken by a financial institution. The following list cov-
ers both routemaps that have already been written
for IFW and methodology chains that could be cre-
ated in IFW if required in client projects:

o Strategic alignment between organizational, bus-
iness, and technical areas, strategic planning and
implementation, information strategic planning
(18P), project planning, and information resource
management (IRM)

¢ Customization of industry models, migration of
customers’ current models to IFW standards, de-
velopment of a business architecture including es-
tablishment of a corporate data model, data
mining, and development of a business data ware-
house>

» Rapid requirements definition and logical design,
application development (using a variety of ap-
proaches, such as information engineering, object-
oriented technology, prototyping, or event-driven
methodologies), database design, redevelopment
of databases or applications, and legacy system re-
engineering

« Business process analysis and reengineering (both
analyzing and implementing), solution restructur-
ing, for example, of products and services or re-
ports and management information, market seg-
mentation, and customer analysis

¢ Cultural and organizational understanding, orga-
nizational change, change and transformation
management, definition of an information man-
agement strategy, methodology, or tool compar-
ison, and review

Further work

A number of opportunities exist for further work and
research using IFW. The main areas for further work
seem to be in assessing how IFW could be used in
other industries, developing content material and un-
derstanding in the remaining cells of IFW (especial-
ly in the organization and technical views), and de-
veloping materials in the solution column based on
the other columns in the business view.
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It is highly likely that the principles and ideas that
have been developed for the finance services indus-
try will apply in other industries. In fact, IFW has been
designed in such a way that it could be populated
by models from a number of alternative industries.
The industry models developed by IBM for the in-
surance industry and the retail industry,*® for exam-
ple, could be positioned within the structure of IFw.
Further materials are being developed within the
banking, finance, and securities business solution
units for IFW. IFW has been the strategic platform
for future development efforts worldwide in this in-
dustry within IBM since 1994,

Probably the most exciting opportunity for the fu-
ture is the notion that solutions can be grouped into
solution families and these families can be defined
based on the generic models of the problem domain.
This notion provides an effective means to provide
the mass customization and dynamic stability men-
tioned earlier.

Concluding remarks

The development of IFW has not been without some
difficulties. Initially there was much discussion, de-
bate, and persuasion within IBM and participating
financial institutions to ensure that the overall struc-
ture was indeed the correct one. Acceptance of IFW
has involved both evangelizing and politics. IFW at-
tempts to create and respond to a paradigm shift,
and new paradigms are notoriously difficult to un-
derstand from the perspective of the old paradigm!*’
IFW has increasingly been accepted as a means of
achieving this paradigm shift. It now addresses many
of the ingrained problems that face information sys-
tems management, such as maintenance backlogs,
degenerating legacy applications, inaccurate data,
and lack of necessary management information.

A major area of contention in the early stages of de-
velopment was over terminology. Some of the terms
that caused the greatest confusion were function,
process, workflow, rule, application architecture, bus-
iness architecture, and system architecture. It is pos-
sible to define or clarify these terms by using IFW.
Another question was, how many cells are necessary
to document information needs? The Zachman
framework defined 30 cells. Some approaches (such
as that used by the Retail Application Architecture '®)
suggest that even 30 cells is too large a number and
that a simplified Zachman approach should be used.
What seems important is not the number of cells re-
quired on a project-by-project basis, but that there
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are sufficient cells to cover all aspects of informa-
tion management.

A final issue is whether there is any computer-based
tool support for IFw. The requirements for tool sup-
port need to be well understood before such a tool
can be constructed. Much of the development of IFW
has been concerned with understanding the nature
of information and the type of framework required
to manage it. In this respect IFW has been invalu-
able even without software support—the first step
to managing any complex subject area is to ade-
quately understand the subject matter and to define
simple techniques that can be implemented. Once
these are understood it is possible to progress to au-
tomated supports. Most of the development work
in IFW has used existing computer-aided systems en-
gineering (CASE) tools such as KnowledgeWare’s Ap-
plication Development Workbench** (ADW) or Seer
Technology’s High Productivity System** (HPS) tool-
set. More recently a tool called m ! from modelware
has been developed specifically to support the clas-
sification hierarchies of IFW.

IFW has had a considerable impact on the thinking
of information systems departments in many major
banks. The work has: created a framework that ad-
dresses contemporary needs for the complete infor-
mation picture; shown how to align business and in-
formation systems analysis and modeling techniques
in support of application development and business
process reengineering; proved the benefits of hav-
ing industry-wide models that predefine 80 percent
of the components used in analysis, design, and de-
velopment; and defined a set of routemaps that com-
bine the best elements from diverse methodologies
into project-based methodology chains.

Any framework for fully understanding information
systems needs to be broader than the Zachman
framework. The success of Zachman’s information
systems architecture confirms that a framework is a
useful construct for understanding complex systems.
IFW has shown that its three views, providing a broad
categorization of the types of information available
and representing three different approaches to the
analysis and understanding of this information, are
a valuable addition to the columns of the Zachman
framework.

There is much further useful research to be done in
this area. In particular, there should be more work
in providing methodology chains; these will undoubt-
edly bring greater advantages to an institution than
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stand-alone methodologies, since they can be
adapted to the unique situation of that institution.
It has already been suggested* that this will have an
impact on the role of CASE tools in the future, as
most existing tools are designed to support a spe-
cific methodology for information systems develop-
ment rather than supporting the integration of di-
verse methodologies. The dimensions of IFW provide
a stimulus to understand information governance
from several alternative perspectives. Comparing one
dimension against another is a powerful analysis
technique.

Considerable savings have been made by defining
industry-wide models that fit within the business, or-
ganization, or technical views of IFW. Further re-
search should review how appropriate these ideas
are to other industries.

It has been said that “discussion of frameworks is
complicated by the fact that no really good docu-
mentation techniques have been found for them,
something that also makes it difficult to build com-
merce in frameworks and to learn a new frame-
work.”® IFw shows how a framework has been de-

veloped for the financial services industry and shows
how the ideas of John Zachman have been helpful
in documenting this structure. In practice, IFW and

its underlying principles have proved to be straight-
forward and easy to learn.
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Appendix A: ISA represented within IFW

Structure is based on Sowa and Zachman, IBM Systems Journal, Vol. 31, No. 3, 1992.

Table 6 Organization view

Strategy

Structure Skills

Domain concepts (Not explicitly defined) (Not explicitly defined) (Not explicitly defined)

List of locations in which the
business operates

Node = major business location

List of organizations/agents
important to the business

Agent = major organization unit

Domain (Not explicitly defined)

classification

List of business goals/strategy
Ends/means = major business
goal/critical success factor

Generic template E.g., business plan (Not explicitly defined)
Ends = business objective

Means = business strategy

E.g., organization chart
Agent = organization unit
Work = work product
Design context E.g., knowledge architecture {(Not explicitly defined)
Ends = criterion

Means = option

E.g., human interface architecture
Agent = role
Work = deliverable

Operationally bound (Not explicitly defined) (Not explicitly defined) (Not explicitly defined)
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Table 7 Business view

Data Function Workflow Solution
Domain (Not explicitly defined) (Not explicitly defined)  (Not explicitly defined) (Not explicitly defined)
concepts
Domain List of things important List of processes the List of events significant to the (Not explicitly defined)
classification  to the business business performs business
Entity = class of business Function = class of Time = major business event
thing business process
Generic E.g., “entity-relationship ~ (Not explicitly defined) E.g., master schedule (Not explicitly defined)
template diagram” Time = Business event
Entity = business entity Cycle = Business cycle
Relationship = business
constraint
Design context E.g., “data model” E.g., “data flow diagram” E.g., “process flow diagram” (Not explicitly defined)
Entity = data entity Function = application Function = business process
Relationship = data function Argument = business resources
relationship Argument = user view  E.g., human/technology
interface
Agent = user
Work = job
E.g., security architecture
Agent = identity
Work = transaction
E.g., control structure
Time = execute
Cycle = component cycle
E.g., knowledge design
Ends = condition
Means = action
Operationally E.g., data design (Not explicitly defined) E.g., “program” (Not explicitly defined)
bound Entity = segment/row Function = language statement
Relationship = pointer/key Argument = control block
E.g., data definition E.g., processing structure
description Time = system event
Entity = field Cycle = processing cycle
Relationship = address E.g., knowledge definition
Ends = subcondition
Means = step

Table 8 Technical view

Interface Network Platform
Domain (Not explicitly defined) (Not explicitly defined) (Not explicitly defined)
concepts
Domain List of locations in which the (Not explicitly defined) (Not explicitly defined)
classification business operates
Generic template (Not explicitly defined) E.g., network architecture E.g., system architecture
Node = address Node = hardware/system software
Link = protocol Link = line specifications
E.g., distributed system architecture
Node = I/S function (processor,
storage, etc.)
Link = line characteristics
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Table 8 Technical view, continued

Interface Network Platform

Design context  E.g., “structure chart” E.g., logistics network (Not explicitly defined)
Function = computer function Node = business location
Argument = screen/device format Link = business linkage

Operationally (Not explicitly defined) (Not explicitly defined) E.g., timing definition
bound Time = interrupt
Cycle = machine cycle

Appendix B: IFW at a component level

Table 9 Organization view

Strategy Structure Skills
Domain Concepts important for understanding Concepts important for understanding Concepts important for
concepts organization strategies organization structures understanding organization skills

E.g., target, constraint, key E.g., socio-infrastructure, role, E.g., experience, ability,
indicators, critical success and culture characteristics, training
factor

Domain Classification of strategy Classification of structure Classification of skills knowledge
classification knowledge based on domain knowledge based on domain based on domain concepts
concepts concepts E.g., classification of types of

E.g., classification of constraint E.g., classification of location experience, training, ability
types, key indicator types, types, role types, admin- “Skills” information, listed within
critical success factor types istrative infrastructure types the classification hierarchy, e.g.,

“Strategy” information, listed “Structure” information, listed within techniques or methods used by
within the classification the classification hierarchy, e.g., the business, training
hierarchy, e.g., major business major business locations in which the qualifications recognized within
goals and critical success business operates; organizations, the organization, abilities
factors, constraints organization units and agents required by staff
(weaknesses, threats, important to the business
regulations)

Generic Cross-enterprise, generic model Cross-enterprise, generic model Cross-enterprise, generic model
template relating organization strategy relating organization structure relating organization skills
components {classified in the components (classified in the components (classified in the
domain classifications) domain classifications) domain classifications)

E.g., business plan, five-year plan, E.g., organization structure chart, E.g., human resource development
mission statements, business strategy  report distribution structure plan, staff development plan,
model, information strategic plan information systems

development methodology
Design Detailed or project-specific Detailed or project-specific . Detailed or project-specific logical
context logical model (based on and logical model (based on and model (based on and extending
extending the generic extending the generic the generic templates)
templates) templates) E.g., skill set/project matrix, skill

E.g., objective/measurement E.g., organization unit structure set/role matrix, methodology
method matrix, chart, role/deliverable matrix, manual
objective/schedule matrix, role/organization unit matrix
project plan

Operationally Implementation of the organization  Implementation of the organization Implementation of the
bound strategy concepts structure concepts organization skills concepts

E.g., actual project schedule, E.g., ABC Bank, Loans E.g., core competencies, bank
product rollout, customer Department, General teller experience, published
satisfaction Manager, Lois Lane methodology
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Table 10 Business view

Data

Function

Workflow

Solution

Domain
classification

Generic template

Design context

Operationally
bound

Domain concepts Concepts important for

understanding
business data

E.g., involved party,
arrangement,
condition,
classification, product

Classification of data
knowledge based on
domain concepts

E.g., classification of
data concept schemes
and values, data
concept descriptors,
and data concept
relationships

“Data” information,
listed within the
classification
hierarchy, e.g., classes
of things important to
the business

Cross-enterprise, generic
model relating
organization data
components (classified
in the domain
classifications)

E.g., entity-relationship
diagram, object data
model, business entity
model, subtype-
supertype hierarchy,
object class diagram

Detailed or project-
specific logical model
(based on and
extending the generic
templates)

E.g., application data
model, database
logical design

Implementation of the
business data concepts

E.g., customer
information database,
account transaction
data definition

Concepts important for
understanding
business functions

E.g., direction
management, business
operations, market
management, and
resource management

Classification of function
knowledge based on
domain concepts

E.g., classification of
function types, types
of state, data access
types

“Function” information,
listed within the
classification
hierarchy, e.g.,
functions managed
within the business,
classes of business
process

Cross-enterprise, generic
model relating
organization function
components (classified
in the domain
classifications)

E.g., function context
diagram, data access
diagrams, state
transition table

Detailed or project-
specific logical model
(based on and
extending the generic
templates)

E.g., data access
diagram, CRUD
matrix, functional
dependency diagram,
data flow diagram

Implementation of the
business function
concepts

E.g., customer enquiry
module, arrangement
data access module,
customer relationship
system

Concepts important for
understanding business
workflows

E.g., activity verbs, activity,
trigger, workflow, critical

business process

Classification of workflow
knowledge based on
domain concepts

E.g., classification of verb
types, trigger types,
activity types

“Workflow” information,
listed within the
classification
hierarchy, e.g., events
significant to the
business, triggers that
initiate business
activities, verbs used
to name business
activities

Cross-enterprise, generic
model relating
organization workflow

components (classified in
the domain classifications)

E.g., critical business
processes, business
procedures manual,

process context diagram,

scenario diagrams

Detailed or project-specific

logical model (based on

and extending the generic

templates)

E.g., workflow model,
process flow diagram,
control flow diagram,
message flow diagram

Implementation of the
business workflow
concepts

E.g., program logic to print

statement, evaluate
customer workflow

Concepts important for
understanding
business solutions

E.g., product structure,
report structure,
management
information

Classification of solution
knowledge based on
domain concepts

E.g., classification of
product structure
types, report types,
management
information system
types

“Solution” information,
listed within the
classification
hierarchy, e.g,,
business conditions
that differentiate
products, parameters
used to drive reports

Cross-enterprise, generic
model relating
organization solution
components (classified
in the domain
classifications)

E.g., product/condition
dependency matrix,
product/activity
support matrix

Detailed or project-
specific logical model
(based on and
extending the generic
templates)

E.g., product/condition
value matrix,
activity/parameter
matrix

Implementation of the
business solution
concepts

E.g., condition value
table for personal
loan, parameters to
drive management
information search
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Table 11 Technical view

Interface

Network

Platform

Domain concepts

Domain
classification

Generic template

Design context

Operationally
bound

Concepts important for
understanding technical
applications

E.g., logic, component
structure, language, interface

Classification of application
knowledge based on domain
concepts

E.g., classification of types of
logic, component types,
language types, programming
interface types

“Application” information,
listed within the classification
hierarchy, e.g., languages
used to code programs within
the institution, components
used to construct or generate
applications, interfaces used
to connect program
components

Cross-enterprise, generic model
relating organization
application components
(classified in the domain
classifications)

E.g., application structure
architecture, application
programming interfaces

Detailed or project-specific
logical model (based on and
extending the generic
templates)

E.g., program structure chart,
application program interface
design

Implementation of the
technical application
concepts

E.g., application programming
interfaces, dynamic linking,
compiler or interpreter logic

Concepts important for
understanding technical
networks

E.g., device, topology,
communication medium,
protocol

Classification of network
knowledge based on domain
concepts

E.g., classification of device
types, protocol types, types of
topology or network
structure

“Network” information, listed
within the classification
hierarchy, e.g., protocols
used in the institution’s
networks, devices connected
to the network,
communication medium used
for distributed systems,
communication software

Cross-enterprise, generic model
relating organization network
components (classified in the
domain classifications)

E.g., network architecture,
distributed system
architecture, communication
interfaces

Detailed or project-specific
logical model (based on and
extending the generic
templates)

E.g., local area network
diagram, distribution network
diagram

Implementation of the
technical network concepts
E.g., communication protocols,
connecting cable, node links,

network programming
interfaces

Concepts important for
understanding technical
systems

E.g., storage, resource
manager, operating system,
platform

Classification of system
knowledge based on domain
concepts

E.g., classification of types of
storage, classifications of
resource manager types,
operating system types

“System” information, listed
within the classification
hierarchy, e.g., operating
systems used by the
institution, resource
managers available to
support applications and
networks, database
management systems

Cross-enterprise, generic model
relating organization system
components (classified in the
domain classifications)

E.g., system architecture,
hardware configuration map,
resource manager interfaces,
database management system
interfaces

Detailed or project-specific
logical model (based on and
extending the generic
templates)

E.g., resource manager
interface design, database
interface design

Implementation of the
technical system concepts

E.g., system response codes,
system programming
interfaces, system software,
hardware

the Framework for Information Systems Architecture,” IBM
Systems Journal 31, No. 3, 590-616 (1992). In this 1992 pa-
per, the information systems architecture (ISA) framework
is described as a “taxonomy with 30 boxes or cells organized
into six columns (labeled A through E) and five rows (num-
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. Zachman, “Framework,” Table 2, page 282, where the prod-
uct from an information systems architecture is the “infor-
mation system.”
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