Business/enterprise
modeling

This paper reports on pertinent aspects of busi-
ness/enterprise modeling studies that were conducted
with nine IBM customers using what are now called
computer-aided software engineering (CASE) tools.
Coming shortly after the recent AD/Cycle™ announce-
ment and the increased focus in IBM on tool-supported
(CASE) business/enterprise modeling, this description
of actual modeling studies should be especially ger-
mane. The model definitions (dimensions) used in the
studies correspond exactly to many of the dimensions
used by AD/Cycle, DevelopMate™, and the Repository
Manager™. Compelling business reasons for conduct-
ing the studies are identified.

he term business modeling can be used to de-

scribe a number of different aspects of a busi-
ness: financial, distribution, manufacturing lines, in-
formation and data requirements, flow of informa-
tion and data across business processes, etc. This
paper addresses data and information requirements
and the flow of data and information across business
processes, along with how business modeling has
been used to develop requirements for new com-
puter-based systems that in turn support the data
and information needs of businesses. In addition,
business modeling can be performed at both higher,
or general, levels and at lower, more detailed levels.
The focus of this paper is on the higher levels of
modeling and can be seen in the context of
AD/Cycle™ as enterprise modeling in Figure 1.
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An additional valuable approach to understanding
the context and role that business/enterprise mod-
eling plays may be obtained from the framework for
information systems architecture formulated by
John Zachman,' as depicted in Figure 2. Business
modeling would fit in the following components of
Zachman’s framework:

¢ Scope description (ballpark view)

* List of entities
« List of processes

¢ Model of the business (owner’s view)

« Entity-relationship diagram
+ Functional flow diagram

e Model of the information system (designer’s view)

 Data model (entity-relationship)
+ Data flow diagram
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Figure 1 AD/Cycle framework
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Higher-level modeling focuses on the scope descrip-
tion and model of the business perspectives, where-
as a lower, or more detailed, level of modeling
focuses on the model of the information system per-
spective.

The scope of this paper is to report on modeling
experiences with which the author was personally
involved. The methodologies and tools (now called
computer-aided software engineering, or CASE,
tools), especially the Information System Model and
Architecture Generator (ISMOD),2 have been success-
fully used with over 450 18BM customers during the
past 10 years, ranging across the entire spectrum of
large enterprises. Enterprises using this approach
include all kinds; some examples are schools, aero-
space manufacturers, airlines, governmental agen-
cies, the military, oil companies, automobile manu-
facturers, steel manufacturers, insurance companies,
and banks. The approach can therefore be said to be
universal and not limited to any one kind of indus-
trial genre.
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Customer participants. The 1BM customers who per-
formed business/enterprise modeling studies, and
with which the author was personally involved, fol-
low:

¢ One of the three largest airlines in the U.S.

e One of the three largest commercial and retail
banks in the U.S.

¢ One of the largest electric utilities in Arizona

* One of the largest electric utilities in Michigan

A major electric utility providing most of the

power to one of the largest cities in Pennsylvania,

focusing on nuclear power sources

* One of the largest electric utilities in Pennsylvania,
focusing on nuclear power sources

¢ One of the world’s largest multinational grain
shippers and traders

e A multinational, U.S.-based insurance company
with the reputation of being one of the best-
managed and aggressive companies of its kind

e A multinational U.S. oil company currently in-
cluded in the top 50 of the Fortune 500 industrial
listings

IBM SYSTEMS JOURNAL, VOL 29, NO 4, 1990




Figure 2 Framework for information systems architecture
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Purposes of studies. The business reasons for seven
of the customer studies related to the need for cre-
ating tactical and strategic computer support plans.
All of these companies realized that their major
systems were implemented at least five years earlier,
and new applications were being installed with no
thought given to the overall picture. They were sure
that they needed to review their current status, assess
any shortcomings, and put in place plans to ensure
that they would have adequate support to handle
future requirements in addition to capitalizing on
new technology.

The results of these seven studies were, therefore,
focused on proposed computer systems and im-
provements. Business/enterprise modeling was used
as a disciplined way of identifying current computer
support, lack of computer support, and potential
new applications.

Two other studies were conducted for different rea-
sons. One reason was computer availability. In this
case, an I1BM customer had most of their computer
support located in a single physical location, and
they were concerned about the effects on their op-
erations if a natural disaster, such as an earthquake,
were to occur. They were interested, therefore, in
business/enterprise modeling and in doing simula-
tions to determine whether or not they could distrib-
ute their business processes and the associated com-
puter support and software applications to four or
more disparate computer sites. The customer knew
that the disparate computer sites would interact with
each other with regard to applications and databases,
and business/enterprise modeling was used to deter-
mine whether or not distributed data processing of
applications and data would be feasible.

Another study involving business/enterprise model-
ing was triggered by an IBM customer’s increasing
already-high-volume workload and the fear that their
requirements would eventually exceed the perform-
ance capabilities of the largest IBM computers. Their
use of business/enterprise modeling was also geared
toward determining the feasibility of distributing
their processing from one mainframe computer to
two or more mainframes, while still communicating
with each other in real time to ensure that the data
in all of the mainframes would be synchronized.

Key aspects of the studies

The cited business/enterprise modeling studies in-
corporated the following list of dimensions and con-
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cepts. The full analytical underpinnings of the meth-
odologies utilized in the studies are contained in the
documents listed at the end of this paper.

» Business processes
Entities

Attributes

Data views

Data qualifiers

Data criticisms
Organizations
Physical locations
Events or triggers
Repositories
Analytical methods for feasibility of distribution
of processes and data

® @ & ¢ & 6 o ¢ o o

Compelling business reasons. Important aspects of
these studies that cannot be overemphasized to po-
tential business/enterprise modeling practitioners are
dollars spent and dollars saved, urgent and iden-
tifiable business problems needing solutions, and
the perspective of the business person regarding
immediate and direct payback from any busi-
ness/enterprise modeling activity,

The meaning and context of “dollars spent and
dollars saved” have to do with the outlook of a
business person (i.€., businesses exist solely to make
money and profit). This statement may seem to some
to be a platitude, but seven of the nine busi-
ness/enterprise modeling studies that are reflected in
this paper had this aspect as the first and foremost
study goal. Each of the modeling studies produced a
final report, and the most important section in each
of these reports dealt with the cost to implement a
new computer system and the direct dollar savings
that could be attributed to these new systems.

Business/enterprise modeling activities per se were
viewed only as adjuncts to the goal of dollars saved.
The businesses had already intuitively sensed that
new systems and applications were needed. They
were at a point where they were ready to obtain a
higher degree of rigor and discipline to validate their
systems and application requirements. These busi-
nesses were, therefore, primed and receptive to some
kind of outside review of their situation by a con-
sultant, whether from 1BM or elsewhere.

When 1BM offered to provide a business/enterprise
perspective of their current status, this kind of mod-
eling approach was accepted. This approach might
be compared to requesting and receiving a second
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medical opinion to ensure that the right decision is » Perform business/enterprise modeling at the high-

made. est level of an enterprise to obtain the information
requirements at that perspective

The notion of an urgent and pressing business prob- * Prioritize the sequence of applications to be de-
lem needing a solution relates to two of the 1BM veloped as determined by the enterprise-level
customers already mentioned. One, an airline, con- study

cerned that its transaction volume would exceed the » Use the results of the enterprise-level modeling
performance capabilities of 1BM’s largest computers, study and DevelopMate to decompose the busi-
wanted to investigate the feasibility of off-loading ness process and data to the level where prototyp-

ing can be used to validate the rigor of design and
user satisfaction

Noteworthy is the exact correspondence of many of
the dimensions used in the cited business/enterprise
Modeling was a support activity modeling studies and the dimensions used by

. : TP DevelopMate™ and the Repository Manager“‘.5 (See
Ieadmg to the identification Figures 3, 4, and 5 for the ISMOD enterprise model—

of another way to save money. process and data, the enterprise process model por-
tion of the 1BM-supplied meta model, and the enter-
prise data model portion of the i1BM-supplied meta

IS 7odel, respectively.)

. . . . Excerpts from a customer study
their reservations applications to one or more dis-

tributed processors. They therefore opted to build a Much of this section was excerpted from an actual
business model of their reservations system to see if customer business/enterprise modeling study to pro-
distributed processing was a viable approach. vide a realistic and pragmatic perspective of how

IBM customers view business/enterprise modeling.
The second customer, a large bank, was concerned Names have been omitted and changed to protect
about the exposure of having all of its processing customer confidentiality. Especially noteworthy in
requirements located at a single physical site, in the this customer study are terms such as integrated
event that a natural disaster should occur. They also system architecture, business processes, data views,
used modeling to determine the feasibility of dis- events, locations, and organizations. These terms
persing their nightly processing to two or more dis- (dimensions) are equivalent to many of the terms
tributed processors. (dimensions) used by DevelopMate. (See Figures 4

and 5 for the enterprise process model and the
Payback from modeling activities is directly related enterprise data model of the 1BM-supplied AD/Cycle

to the focus of the modeling studies on the return- Repository Manager.)

on-investment aspect of the study recommendations

(i.e., cost and benefit analysis). Modeling was viewed Table of contents example. Below is listed an ex-

as a support activity leading to the identification of cerpted table of contents from the customer study.

another way to save money for the business. Note that the business/enterprise modeling study
methodology is relegated to Appendix F (Item 12),

Bridge from business/enterprise modeling to imple- and the real business aspects of the study are in the

mentation. Over time, it has become evident that it forefront of the document.

would be desirable to be able to use the information

gathered in the modeling activity during the subse- 1. Executive Summary

quent implementation phases. Until the advent of 2. Recommended Strategic Environment
AD/Cycle it was difficult to do this. Using De- 3. Recommended Tactical Projects

velopMate™, it is now possible to take the results of 4. Implementation Schedule

the business/enterprise modeling activity and use 5. Cost and Benefit Analysis

those results to prototype and validate the applica- 6. Configuration

tion and data architecture views. That is, one may 7. Appendix A: Improvement Opportunities, Ma-
take the following approach: Jjor Needs, Individual Solutions
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Figure 3 Schematic for the ISMOD business/enterprise model

R
; 1SMOD MODEL :
| WITH CLUSTER \
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8. Appendix B: Tactical Clusters
9. Appendix C: Building Blocks/Individual Solu-
tions Matrix
10. Appendix D: Tactical Projects
11. Appendix E: Commercial Product Description
12. Appendix F: Methodology

Executive summary. At the end of the study the
following executive summary was provided:

Company President J. Jones commissioned an
analysis of the enterprise’s business information
needs. This analysis was performed during the
period of April 4 through June 3, 1988, by a study

514 «arz

organization consisting of representatives of our
company, IBM, and representatives from two other
outside consulting organizations.

1BM Information System Model and Architecture
Generator (ISMOD) was the method used for the
analysis. Through ISMOD, business processes per-
formed to manage business resources and the data
used by those business processes were identified.
Simulation capabilities of the model allowed a
measure of the impact a change in a business
process could have in terms of user satisfaction.
Existing management studies were factored into
the analysis.
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Figure 4 Schematic of the enterprise process model portion of the IBM-supplied AD/Cycle Repository Manager
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The results and recommendations contained in
the Plan are the professional opinions of the study
team, based upon the research conducted during
the nine-week study. The Plan provides the ob-
served opportunities to improve business proc-
esses, recommendations to implement improve-

1IBM SYSTEMS JOURNAL, VOL 29, NO 4, 1990

ments, and a proposed integrated system architec-
ture that enhances the information resources with
associated costs, benefits, and schedule. Detailed
design of the final system configuration with re-
finements to cost and schedule will need to be
accomplished if the Plan is implemented. It is the
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Figure 5 Schematic of the enterprise data model portion of the IBM-supplied AD/Cycle Repository Manager
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team’s belief, however, that the Plan’s analysis
bounds the cost and benefits resulting from the
Plan’s detailed design implementation.

Methodology. In order to analyze information flow,
the processes within the company had to be clearly
defined and understood. Since no one person is
knowledgeable about all business processes, inter-
views with a number of key individuals were required
to define all of the processes of the company. Prior
to conducting these interviews, the study team re-
viewed and organized the business processes of the
company. The resulting business process list would
be modified by the interview phase of the study until
a complete and accurate list had evolved.
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Business processes were organized in the following
format:

Business function
BUSINESS SYSTEM
Process
Subprocess
Sub-subprocess

This five-tier hierarchy was important because it
allowed the processes to be organized by the nature
of the information they contained rather than by the
physical organization of a plant department or the
personnel who performed in a process.
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Business functions can be thought of as those re-
sources that exist to satisfy the mission, goals, and
objectives of a business. Seven business functions

Business functions are those
resources that exist to satisfy the
mission, goals, and objectives
of a business.

were identified for the company. Business systems
are those systems that manage each particular busi-
ness function. Twenty-four business systems were
identified. Each of the business systems is supported
by a number of processes, subprocesses, and sub-
subprocesses. Following is a list of the business func-
tion and business system organization:

1. Production
Operations
Maintenance
Materials and service

2. Administration
Payroll
Cashiering
Accounts payable
Document control

3. Management
Commitments
Quality control
Performance

4. Legal
Environment
Licensing
Security
Quality assurance

5. Personnel

6. Engineering
Modifications
Controls
Supplies

7. Planning
Budget
Schedule
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The business systems named above are not physical
departments of the company organization. They are
business systems that are independent of company
organization and that may cross several department
boundaries. The business processes grouped by any
business system may be performed by any company
individual, regardless of his or her department affil-
iation. This means that any future company reorga-
nization will have little effect on how the current
information flow is defined, or on the final proposed
integrated design.

Once the business processes were defined, the flow
of information through these processes had to be
examined. All business processes use raw data in
some form to produce an output. This combination
of data to represent something useful in the execu-
tion of a process is called a data view. A data view is
a physical grouping of elementary data in a form
that can be viewed by people. Examples of data
views are invoices, reports, memos, computer
screens, conversations, and forms. Business proc-
esses, in almost all cases, use data views as input,
and they create output data views, which are sent to
other business processes. Therefore, an evaluation of
specific data views will provide a measure of the flow
of information in business processes.

One of the greatest benefits from interviewing key
individuals was their evaluation of the data views
they use. Prior to the interviews, the study team
prepared a list of data views to be used as a starting
point for the interviewees. This list, like the process
list, evolved through the interview phase.

Interviews. Interviews were conducted with key in-
dividuals knowledgeable about the business proc-
esses in which they are involved and the data needed
to perform these processes. These individuals were
selected to represent the processes of the 24 business
systems. After this selection, a cross check was made
of the company’s organizational chart to ensure that
all levels of management and all functional depart-
ments were represented.

Once selected, individuals to be interviewed were
organized into groups of three or four so that they
would both enhance and restrain group discussions.
Interviews lasted from six to eight hours and con-
sisted of the following three parts:

1. Identification—All interviewees were identified
by a unique code, by their physical location
within the company, and by their isterview num-
ber.
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2. Process identification—With use of a prepared
business process list as a starting point, all inter-
viewees were asked to identify all of the processes
as they performed them. In most cases, several
interviewees indicated that they used the same
process. On a group basis, each interview session
identified about 50 to 100 processes. Individually,
each interviewee identified between 15 and 25
processes he or she performed. Each interviewee
then coded each process he or she performed on
a process form. The interviewees also indicated
the frequency with which they performed the
process by indicating an event code.

3. Data view identification—Using the prepared
data view list, interviewees were asked to identify
all of the data views that they used. After the
prepared list was exhausted, the group of inter-
viewees identified all other data views that they
used by brainstorming. Typically, each interview
group identified approximately 100 data views,
although some groups identified over 200. Each
interviewee then coded each data view that he or
she used on a “data form.”

Data evaluation. The data form allowed the inter-
viewees to qualify and criticize each data view indi-
vidually. Nine data qualifiers were developed by the
study team and placed on the data form. These were:

1. Essential data: Is this data view vital to the busi-
ness processes or tasks being performed?

2. Copied: Are the data duplicated material, re-
keyed, or manually recorded from another
source?

3. Text: Are the data written, typed, or printed
material not from a computer?

4. Graphics: Is the data view a chart of any kind?

5. Drawings: Is the data view a blueprint or drawing
of any type?

6. Microform: Is the data view reproduced on mi-
crofilm, slides, or photos?

7. Computer output: Is the information obtained
from a computer printout or read from a termi-
nal?

8. Real time required: Are the data rapidly changing,
and must the data be kept current?

9. Not formalized: Is the information received by
telephone, word of mouth, or any other informal
source?

Seven data criticisms were developed by the study
team. These criticisms were the measuring tool that
the computer model used to determine the quality
of specific data views. They are as follows:
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1. Accessibility: Are the data difficult or time-con-
suming to access?

2. Clarity: Are the data difficult to understand or

interpret?

Accuracy: Is there any doubt about the accuracy

of the data?

Timeliness: Do you receive the data late?

Completeness: Are data missing?

Legibility: Are the data difficult to read?

Excessive: Are there useless or redundant data?

w

Nowe

Business/enterprise model. After the interviews were
completed, information contained in the process and
in the data forms was coded and entered into ISMOD.
1sMoD allows a number of reports to be generated
and sorted by any one of these five dimensions: the
interviewee, the hierarchy (department), the process,
the data view, or the origin (process that creates the
data view).

Many reports are useful in designing an integrated
systems architecture. The statistics reports are very
useful in determining problems associated with the
current information system. They present the inter-
view data in summarized form and show the satis-
faction index.

The satisfaction index was computed by dividing the
number of satisfied responses (no criticisms) by the
total number of interviewee usages. Therefore, if a
data view was never criticized, its satisfaction index
would be 1.0. The statistics report also printed out
any or all of the data qualifiers and criticisms. This
information provided insight as to why a given busi-
ness process or data view had a low satisfaction
index.

Another 1SMOD report useful in diagnosing the cur-
rent information system was the initial matrix. This
report presented the interview data in matrix form
showing two dimensions on the axis. Each intersec-
tion on the matrix has four entries associated with
it. It showed the number of satisfactory usages, the
number of unsatisfactory usages, the total number
of usages, and the satisfaction index. When this
report was run with the dimensions business process
and data view, it showed all of the data views used
by a business process and all of the business processes
using a particular data view, along with the usage
and satisfaction calculations.

Since the statistics report was useful in acquiring an

overall understanding of the usage of data in infor-
mation systems, it was logically the first report exe-
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cuted. Statistics reports were generated with business
processes, data views, and hierarchies as single di-
mensions on the row axis and qualifiers or criticisms
on the column axis. As suspect business processes
with low satisfaction indexes were identified, an ini-
tial matrix with business processes and data views
was generated. This was the extent to which the
model was used to identify problems.

Integrated solution. The earlier subsection on meth-
odology describes how a computer model was used
to analyze the information derived from the inter-
views of the company’s personnel. The results of this
analysis were a number of opportunities for improve-
ment that were categorized into improvement op-
portunities. From the improvement categories, ma-
jor needs and their corresponding individual solu-
tions were defined. At this point, it was recognized
that appreciably more benefits were possible by using
an integrated solution rather than implementing
each individual solution independently. The follow-
ing describes how this was done.

Cluster formation. The 1ISMOD computer model was
used to build a matrix that identified business proc-
esses that use data views versus those that create data
views. This effort helped build 18 business, or tacti-
cal, clusters. A tactical cluster is a functional area
that uses a large amount of the data that it creates.
The flow of data from these clusters was then ana-
lyzed to identify the business process at the central
site that feeds data to other business processes.

Once the flow of data was clear, simulations were
run on the tactical clusters to identify data that, if
improved, would have the greatest impact on the
organization, From this diagnosis, ideas were dis-
cussed on how to improve the way these critical data
could be presented for use with an integrated ap-
proach. The integrated architecture building blocks
evolved from this process.

Needs and individual solutions were then grouped
under the tactical clusters and checked against the
building blocks to ensure that the proposed inte-
grated solution provided the same functionality that
had been provided by the individual solutions.

Tactical projects. To implement this integrated so-
lution, the tactical clusters were divided into discrete
projects. Upwards of 50 tactical projects were iden-
tified from 13 of the 18 tactical clusters. The selected
tactical projects were deemed sufficient to develop
an integrated information strategic plan, and, when
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implemented, would satisfy the major information
needs of all 18 tactical clusters.

Data satisfaction metric

An aspect of these studies that was frequently cited
as one of the most valuable findings has to do with

Evaluations highlighted areas
where there were opportunities
to improve the information needs
of the business.

how satisfied or dissatisfied people are with the in-
formation and data they say they need to perform
their jobs or business processes in their respective
businesses or enterprises. An actual study deter-
mined that one of the greatest benefits from the
interview of key individuals was their evaluation of
the data views they use.

These evaluations used both individually and collec-
tively highlighted areas where there were opportu-
nities to improve the information needs of the busi-
ness or enterprise. Among the powerful features of
the 1IsMoD methodology and tool is a data satisfaction
metric; this feature allows the data requirements for
a business or enterprise to be clearly identified. This
metric is described below.

The metric. 1ISMOD defines a data satisfaction metric
as follows: if one has no criticisms of the information
needed to perform a job or a business process, the
data satisfaction index is said to be 1.0; if, in contrast,
one has a criticism of the information needed to
perform a job or business process, the data satisfac-
tion index is said to be 0.0. 1ISMOD generally allows
each customer to tailor the critiques to reflect their
own organization so that a typical list of possible
data critiques might include:

¢ Accuracy: Do you have doubts about the accuracy
of the data?

o Completeness: Are all of the data that are needed
present?

katz 519




* Medium used: Are the data presented in an effec-
tive way?

e Missing data: Are the data missing?

Reliability: Do you question the reliability of the

data?

¢ Timeliness: Do you receive the data late?

The total satisfaction index is defined to be the ratio
of INFORMATION WITHOUT CRITICISMS tO ALL INFOR-
MATION NEEDED.

Thus, if a person or a department indicates that they
need 100 items of information to do a job and they
are unhappy with 50 of these items, their satisfaction
index is said to be 0.50 or 50/100. This index is used
in three key ways:

1. To highlight data with the lowest satisfaction
index

2. To highlight processes which have information
and data requirements with the lowest satisfaction
index

3. To highlight organizations having the lowest sat-
isfaction index with regard to their information
and data requirements

Data qualifiers. ISMOD provides another unique per-
spective that allows businesses or enterprises to clas-
sify and view their information requirements. This
perspective is the identification of qualifiers, and they
typically include the following kinds of categories:

» Essential data—Are these data key to the organi-
zation?

e Computerization—Are the data currently com-
puterized?

* Text—Are the data presented in text form?

¢ Graphics—Are the data presented in graphics for-
mat?

¢ Office data—Do the data consist of office data?

¢ Required computerization—Are the data of a type
that should be computerized?

¢ Batching—Are the data batch-oriented?

¢ Real-time access—Do the data require real-time
access?

These categories may be reviewed individually and
viewed with their individual satisfaction indices. This
perspective allowed the IBM customers to quickly
ascertain those areas that needed assistance in satis-
fying their data requirements. Comparisons across
organizations and across processes are also provided
to further analyze where and what the key areas are
in which data and information requirements are not
being met.
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Data sharing

The significance of data sharing in these studies was
related to the development of integrated solutions.
That is, high-level process and application architec-
tures were identified by use of the concept of data
sharing. This action was possible because of the
powerful feature of the 1SMOD tool as described pre-
viously. Another perspective on how the cluster fea-
ture works is:

¢ Identify and store in the 1ISMOD computer model
information about business processes, such as
which business processes create which data views
and which business processes use which data
views.

* Run 1sMOD reports and matrixes to ascertain the
degree of data sharing among different business
processes. How many data views do individual
business processes use that are created by business
processes other than themselves?

¢ Regroup business processes using ISMOD tool sup-
port to obtain optimal clusters of business proc-
esses focusing on minimization of data sharing
across business processes.

As stated, the major way in which data sharing was
utilized in most of the studies cited in this paper was
in identifying tactical or major application clusters.
That is, the criterion for establishing application
clusters of business processes was that the respective
business processes had the greatest degree of inter-
action with each other relative to using data views
created by other business processes in the same clus-
ter, versus using data views created by business proc-
esses in other clusters.

Data views were shared between clusters but not to
the same degree as sharing between business proc-
esses in the same cluster. The degree of data sharing
was identified with an analytic approach incorpo-
rated in ISMOD.

Data sharing, as defined by 1SMOD, is meant to be
the use of data or a data view by one business process
of data or a data view that was created by another
business process. Furthermore, 1SMOD defines a met-
ric that describes the degree of data sharing used by
one or more business processes. This definition is:

Assume a business process, say A, uses 100 ele-
ments of data or 100 data views to accomplish its
functions. Furthermore, assume that business
process A itself creates 50 elements of data or data
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views that it needs to accomplish its functions.
Then, 1sMOD defines the degree of data sharing or
isolation of A to be 0.50, or 50 percent. That is, A
itself creates 50 percent of the information it needs
to accomplish its functions. It gets the other 50
percent of the information it needs from other
business processes. So it can be said that it shares
data with other business processes for 50 percent
of its information requirements.

Data sharing across processes or functions is repre-
sented by the data elements or data views created by
one process and used by another process.

A metric for measuring data sharing. 1SMOD defines
a metric to measure the degree of data sharing and
to identify clusters as follows:

Assume business process A uses 100 data views to
accomplish its functions and it supplies 40 of the
data views itself. Then its isolation ratio is defined
to be 40/100 or 0.40.

Assume business process B uses 100 data views to
accomplish its functions and it supplies 60 of the
data views itself, Then its isolation ratio is defined
to be 60/100 or 0.60.

The average isolation ratio (IM) between two busi-
ness processes, say A and B, is defined to be the
arithmetic average of the individual isolation ra-
tios. For example, 0.40 for A and 0.60 for B so
that

IM = 0.40 + 0.60 = 1.00 divided by 2 = 0.50

The extended isolation ratio (1) between two busi-
ness processes, say A and B, is defined to be the
isolation ratio calculated, assuming the two proc-
esses (in this case A and B), were grouped together
and formed one process. In this example we will
assume that there is data sharing between business
processes A and B to the extent that B gets 20 of
the 100 data views it needs from A, but A gets
none of the 100 data views it needs from B. (See
Figure 6.) Then the extended isolation ratio be-
tween business processes A and B is defined to be:

IE = (40 + 60 + 20)/(100 + 100)
= 120/200 = 0.60

The delta isolation ratio (D1) between two business
processes is defined to be the difference between
the average and the extended isolation ratios for
the two processes as follows:
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Figure 6 Data sharing between two processes
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DI = (IE - IM) = 0.60 - 0.50 = 0.10

The significance of these ratios relates to how one
can identify where the greatest degree of data sharing
takes place between business processes or clusters of
business processes. ISMOD calculates all of the above
ratios for every combination of business processes in
its model and allows one to look for those that share
the most data. The DI is the key to this perspective
for it indicates where the biggest increase in data
sharing will occur across all of the processes with
which an individual process may interact. That is,
the bigger the DI, the greater the degree of data
sharing. This perspective is elaborated in the next
section.

Data sharing between two processes is depicted in
Figure 6.

Example of a data sharing matrix. Figure 7 repre-
sents a data sharing or isolation ratio matrix pro-
duced by 1sMOD for an actual customer study. Its
direct use to develop a process architecture can be
seen in Figure 8. The interpretation of this matrix
follows.

The rows and columns represent business processes;
in fact, they are the the very same business processes
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Figure 7 Data sharing isolation matrix

LRSS R SRR SR RS EEESEEE TSRS
* ISOLATION RATIOS * ALL DATA.
kK ok ok ok ok K K Ok K Kok ok ok ok ko ok ok ok k%
DI - MINIMUM : [.001
ORIG 11 12 13 14 15 16 17 18 19 21 22
PROC
| e
11 ABC 1309 69 12 181 132 4 7 14 0 14 43
M 42 .416 .414 .43 .391 .392 .417 N 397 .36l
IE .447 . 437 .479 . dds .403 .401 .422 . 404 .47
DI 034 .020 .065 .d4s .012 .009 .005 . 047 .ops[7
12 ABC 41 12 0 13 2 0 2 0 0 0 5
M .412 .308 . 407 .052 2l
1E L447 .404 . 426 .186 .3
DI .034 .097 . 419 .135 . 1fifa
13 ABC 56 19 101 64 Z 7 0 0 2 0 il
M 416 .297 .356 .41le .326 .2 .2ldls
IE . 437 .346 .532 . 41l8 .331 .2 L 2l4l7
DI .020 .050 .176 . 0oz .006 .0 oloi2
14 ABC 48 35 56 141 Blo 0 3 4 0 2
M 414 .308 .356 L4l .227 .331 .2 .2BpR
1E L479 .404 .532 . 4lslo .242 .352 .2 .27
I .065 .097 .176 _.oumlg .015 .021 .0 Lol
15 ABC 184 9 E§:> 626 11 76 32 0 pp
™ . 407 .4 .365 .368 .416 .3 . 3Pk
iE .526 . 460 .414 .467 .455 .3 .3Bg
DI .119 .049 048 .098 .039 .0 .oBp
16 ABC 30 0 12 72 1 24 11 0 7
M .037 .219 .365 .014 .050 .1 .1BB
IE .124 .238 .414 .066 .084 .1 .19B
DI .086 .019 .048 .052 .034 .0 .o

mapped against each other. The two-digit numbers
from 11 to 29 refer to unique business clusters of
business processes, such as trading, positions, fu-
tures, contracts, and log or plan. These processes can
be interpreted differently depending on whether they
are viewed from the row or column perspective.

The row perspective is that of a “using” business
process. That is, one looks across a particular row to
determine how many data elements or data views a
particular process is using and is receiving from a
particular business process, as viewed downward
from a particular column. The interpretation of the
business processes listed on the column headings is
that of creating business processes. These processes
create the data elements or data views used by the
processes listed in the rows.
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The entries in individual cells of the matrix show:
number of data usages by using process from creating
process (ABC); the average data sharing or isolation
ratio of the using and creating processes at that cell
(1m); the data sharing or isolation ratio of the using
and creating processes if they were included in the
same cluster (IE); and the improvement in data shar-
ing or isolation ratio if the using and creating proc-
esses were indeed grouped together in the same
cluster (DI1).

At the intersection of row 11 with column 14 the
respective values are: ABC = 181, IM =0.414, [E =
0.479, and DI = 0.065. The meanings of these num-
bers are: process 11 has 181 usages of data or data
views that are created by process 14; the average data
sharing or isolation ratio of processes 11 and 14 is
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.044 .041 .ol .025 021 a .opB
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.387 .365 . 3ele .417 .4
.412 .388 .4k .419 .5
.025 .023 .10 .002 .
6 2 il 0 0 o
211 .134 . 1lala .0
.225 139 L1568 .1
.014 005 .oltja .1 1

0.414; the data sharing or isolation ratio, if processes
11 and 14 were grouped into the same cluster would
be 0.479; and the increase in data sharing or isolation
ratio for processes 11 and 14, if they indeed were put
in the same cluster, would be 0.065.

Example of process architecture

Figure 8 is actually taken from an 1BM-supported
business/enterprise modeling study. It depicts the
subsystems suggested by the clustering or process
architecture facilities of sMOD. Each of the rectangles
in the figure represents a cluster of business processes
that were identified as candidates for the same cluster
using the data sharing analysis of 1IsMOD. Therefore,
they can also be viewed as applications. The size of
the rectangles is proportionate to the number of data
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usages identified in the business/enterprise modeling
study. The size of the connectors is also proportion-
ate to the number of data elements or data views
being shared across clusters or applications. Each
rectangle is subdivided into three sections: the left-
most section represents the data elements or data
views created by that cluster or application and
shared by another cluster; the middle section repre-
sents the data elements or data views created by that
cluster or application and used by itself; and the
rightmost section represents the data elements or
data views used by that cluster or application and
obtained from a different cluster or application. The
size of the sections within the rectangles is also
proportionate to the number of data views being
created and used.

Tools used

ISMOD is a tool used to support a top-down infor-
mation requirements study of a business or enter-
prise. It has been used in more than 450 studies of -
1IBM customers worldwide and incorporates key
quantitative analyses of the information require-
ments and flow throughout a company. In addition,
it provides a simulation capability to determine the
effect of implementing a new computer-based appli-
cation. The dimensions of the business model in-
clude data and information, data criticism, data flow
identification, data flow metrics, data qualifiers,
event trigger, location, organization, and processes.
Relationships are identified and maintained in the
model among all of the above dimensions.

DevelopMate is a tool used to develop a busi-
ness/enterprise model with dimensions that include
business processes, business data, events, physical
locations, and performing organizations. It incorpo-
rates an import function that will load from 1SMOD
business/enterprise modeling information.

The Logical Design Process (LDP) is a methodology
with associated tool support that allows one to ana-
lyze an existing information management system
(ims) or related application and determine its pro-
pensity for distributed data processing. That is, one
could define the business processes, databases, and
physical locations and then take actual real-life data
from 1Ms log tapes and build a business model show-
ing processes, data and data flows, and locations
where the processes were performed. This informa-
tion comes from an existing centralized set of IMS
applications. Simulations could then be performed
to determine the feasibility of distributing or off-
loading the data to distributed processors so as to be
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Figure 8 Example of process architecture

POSITIONS

LOG/PLAN

TRADING

CONTRACTS

in physical proximity to the performers of the busi-
ness processes. This tool was used for a number of
customers from the banking, manufacturing, and
transportation industries.

Concluding remarks

There was added value for every 1BM customer cited
here that utilized the approach of business/enterprise
modeling as described in this paper. One customer,
the oil company, indicated that there was no way in
which they could have undertaken a worldwide re-
quirements study of their corporation without the
assistance of a tool such as ISMOD and that the study
was one of the most important they had ever under-
taken. Another, a power company, stated that the
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use of this approach to develop their strategic re-
quirements for computer support allowed them sig-
nificant cost savings in terms of shortening the study
duration and avoiding the use of costly outside con-
sultants.

A summary of the benefits of the value of busi-
ness/enterprise modeling cited in this paper would
include both quantitative and qualitative perspec-
tives as follows:

¢ Qualitative—A greater degree of precision and
enlarged scope is provided from the use of a rig-
orous methodology and tool support to analyze
the business information needs of an enterprise.
In addition, opportunities to improve business
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processes are identified, and an integrated systems
architecture is produced.

¢ Quantitative—There are actual dollar savings as-
sociated with the approaches cited in this paper
relating to cost avoidance of consultant services,
less time devoted to these studies, and savings in
time required for application and database design.
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