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Dear TC DBE Member or Correspondent:

I attended the meeting of the Technical Activities Board of the IEEE Computer Society
at COMPCON on March 5th, 1986. Important changes announced in regard to our Tech-
nical Committee are a significant (30%) reduction in Computer Society contribution to the
Technical Committees. Our Database Engineering Bulletin is a costly item (estimate $18,000
per year), whereas a fair and balanced support formula would only net us about $1,200. The
formula proposed is based on a fixed amount per TC plus a fixed amount per TC member
who is also a Computer Society member. It appears we have about 500 Computer Society
members and another 1000 correspondents who receive the bulletin. The numbers are not
up-to-date because no new members have been added to the files for about 3 months due to
a staff shortage at the IEEE Washington office.

There are other sources of income if we want to continue this bulletin and its quality.

1. Charge recipients of the DBE Bulletin.
a. Charge all recipients, but provide an additional free newsletter to IEEE CS
members.
b. Charge a differential amount to members.
c. Charge non-members only. This latter would require some success with points

2 and 3.

2. Operate conferences, tutorials, and workshops to yield a surplus. The prime candi-
date is the Data Engineering Conference. It is currently not budgeted to yield the
required surplus.

3. Negotiate with a commercial publisher distribution of the DBE Bulletin in a way
so that we reduce the publishing and distribution cost.

Charging must recover most production costs and the costs of billing (about $5). A possible
amount would be equivalent to typical ACM SIGMOD membership fees, i.e., about $15-$20.
We realize that this would be a heavy burden, especially on our foreign correspondents. Note
that the ACM SIGMOD membership fee was only $3, but is now increasing to $15, and that
the ACM SIGMOD Record just started publishing again.

The new environment requires additional effort to run the TC. My own term is past, but
we are happy that Sushil Jajodia has agreed to accept the chairmanship. I will, of course,
remain available to help in the transition. I expect he will look for help and appoint a vice
chairman and perhaps a treasurer and secretary.

A plan to share both a joint TC and ACM SIGMOD board member are still in abeyance,
although a number of you volunteered. The ACM and IEEE have decided to initially only
have one group interact strongly, not our group.

Please feel free to correspond with Sushil Jajodia (Computer Science and Systems
Branch, Code 7590, Naval Research Laboratory, Washington, DC 20375-5000) or with John
Musa, Vice President for Technical Activities of the IEEE CS (Bell Laboratories - 3A332,
Whippany Road, Whippany, NJ 07981) about the issues facing the TC, and feel especially
free to volunteer your services to help the TC on Database Engineering maintain its stature.
We have, I think, the best bulletin, we are the major sponsor for what is becoming an
excellent conference, and are co-sponsoring many exciting activities.

Gio Wiederhold



Letter from the Guest Editor

This issue of Database Engineering is devoted to the topic of Information
Resource Management (IRM). As pointed out by Bob Curtice in the introduc-
tion, the goals of information resource management include:

e Managing the information resources for an entire organization. Various
forms of information -- computerized information bases, non-machine
processable information, policy guidelines and documents, verbal and
written communications -- are all within the scope of IRM.

e Providing the best access to the spectrum of users while maintaining
integrity and security of the information.

e Being consistent with and sensitive to the business needs of the organiza-
tion.

As we consider the development of new technologies to design better data-
bases, better systems to manage them, and better facilities for access and con-
trol, it is essential that we do not lose sight of the forest for the trees. Since a
majority of the readers of Database Engineering are working toward one or
more of the above subgoals, we felt it was worthwhile to put before them a
macro-viewpoint on database management as a subset of information resource
management. Our hope is that this will help in perceiving and evaluating the
technical issues in a broader perspective and with an enhanced pragmatism.

The current issue is an edited version of the deliberations at a three-day
workshop on "Information Resource Management--Making It Work" held at Ft.
Lauderdale, Florida, on October 21-23, 1985.

This was the fourth in a series of workshops sponsored by NBS. Titles and
dates of the previous Data Base Directions (DBD) Workshops are:

- Database Directions: The Next Steps, DBD-1, October 1975, (Published as
ACM SIGMOD RECORD, 8, 4, Nov. 1976).

- Database Directions: The Conversion Problem, DBD-2, November 1977,
(Published as NBS Special Publication, 500-64)

- Data Base Directions, Information Resource Management—Strategies and
Tools, DBD-3, October 1980 (Published as NBS Special Publication, 500-
92).

The workshop was attended by about 70 invited participants. Bob Curtice,
Elizabeth Fong and Alan Goldfine were the chief organizers; I acted as the
IEEE liaison. Four working groups were formed and group leaders were chosen
about six months before the workshop. The group leaders drew from a pool of
suggested names as well as invited persons of their own choice. We were able
to get a very good representative group that included DP management and
technical management from industry and government, academicians, consul-
tants, and some not-so-easy-to-classify people. The four groups and their
leaders were:
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e IRM in the 1990's: Dan Appleton
o IRM and the System Life-Cycle: Beverly Kahn and Sal March
e Technologies for IRM: Alfonso Cardenas

e IRM in a Decentralized and Distributed Environment: Olin Bray.

Each of the working groups held discussions independently for one and a
half days in different formats. The working groups summarized their discus-
sions by making presentations to the entire body of participants on the last day
of the workshop.

After the workshop, the working group leaders put together reports of their
own groups using contributions from their members. These were edited by
Fong and Goldfine. Some further editorial changes suggested by me have been
incorporated.

What we are able to present to you is a version of the "position papers" of
each of the working groups. Changes made have been mostly editorial; the ori-
ginal content represents a collective set of opinions that emerged from the
groups. The frank and intense discussions have brought many open problems to
the fore, with some pointers to solutions.

I appreciate the hard work put into this workshop by the organizers and
thank them for the opportunity to share it with our readers. We hope the
readers will find this issue informative, interesting, and thought provoking.

Sham Navathe
Guest Editor
May 1986

University of Florida
Gainesville, Florida
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DATABASE DIRECTIONS
INFORMATION RESOURCE MANAGEMENT—MAKING 1T WORK

Elizobeth N. Fong,
Alan H. Goldfine, Editors

Institute for Computer Sciences and Technology
National Bureou of Standards

ABSTRACT

This report constitutes the results of o three—day workshop on how to make in—
formation resource maonagement work, held in Fort Louderdale, Florida on October 21—
23, 1985. The workshop was sponsored by the Institute for Computer Sciences and
Technology (ICST) of the National Bureau of Standards (NBS), in cooperation with the
Association for Computing Machinery, the IEEE Computer Society, and the Federal Data
Management Users Group.

Patterned after the three previous Data Bose Directions workshops, this
workshop, Dotg Base Directions: Informagtion Resource Management—Making it Work.
evaluated current practice to identify problem areas, reviewed important technolo—
gies and tools and when to apply them to information resource management, and ex—
plored the motivation and inhibitors to decentralized and distributed environments.
The approximately seventy workshop participants were organized into four working
panels, which met to discuss IRM in the 1990s, IRM ond the System Life Cycle, Tech—
nologies for IRM, and IRM in a Decentralized and Distributed Environment.

1. INTRODUCTION

Robert M. Curtice

Biographical Sketch

Bob Curtice has, for 2@ years, been o consultant with the firm of Arthur D.
Little Inc., where he specializes in technical and management issues of information
resource maonagement. He hos assisted scores of client organizations in the adoption
of data management systems, estabtishment of data administration and datobaose ad—
ministraotion functions, and the adoption of the systems life cycle for IRM.

Mr. Curtice is co—author of Logicgl Database Design. {(Van Nostrand Reinhold,
1982) a book that explonns a unique approach to loglcol datao modeling. His next
book, entitled Strategic Yalue Analysis — A Modern Approach to System and Datg Plan—
ning, will be available from Prentice—Haoll in the Spring of 1986.

Mr. Curtice holds a B.A. in Mathematics and an M.S. in Information Science,
both from Lehigh University.

The rapidly changing nature of information technology tends to infiict schisms of various kinds
upon our profession. Before graduates of our universities and technical schools can practice with
skill ond confidence what they have learned, new methods and techniques have evolved and are being
taught to the next group of students. Conversely, manufacturers and software vendors continue to
moke yesterday's products (which we have barely begun to master) obsolete. The acodemician, the
vendor, and the practitioner are at different places; even within the procticing community, levels
of experience, understanding, tools, methods, and strategies obound. Admittedly, we are forced into
o somewhat haphozard approach to plying our trade. Nevertheiess, we can and should do o better job
of exchanging ideas and learning from each others experiences.

These Proceedings are a contribution of the National Bureau of Standards, not subject to Copyright
in the United States.
Editors’ Address: National Bureou of Standards, Gaithersburg, MD 20899, (301)921-3491.
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The Nationa!l Bureau of Standards has sponsored four Data Base Directions Workshops over the
past 10 years. These meetings offer one of the few opportunities for members of the academic, com—
mercial, government, and vendor communities to come together aond share ideas and experiences. This
workshop, the fourth in the series, focused on the issues of Information Resource Management—Making
it Work.

The goals of information resource maonagement include:

o Managing information independently of orgonization and application

(o]

Defining and structuring information to meet real business needs

o Enabling end—users to access their data directly, when so authorized

(]

Ensuring the security and integrity of information on an enterprise—wide, consistent basis.

These goals have been articuloted for a number of years and are widely accepted. Yet, we are
no nearer to achieving them in most organizations than we were five years ago. Why? This question
is the moin theme of the Fourth Data Base Directions Workshop. It is not to define the gools of IRM
nor to explore why it is desirable, but to examine where we are realistically ond what is needed to
move aghead—in other words, how do we make it work?

I am impressed by the sincere professional interest in the subject matter at hand taken by the
many participants in the Workshop, and with the ideas, thoughts, and written material they generated
in o few days. I om convinced that the confluence of so many interested and capable people sparked
ideas. I for one came away with a renewed appreciation of the high quality of all the participants,
and benefited from the frank and intense interchange of ideas. I am sure others did as well. We
owe thanks to the National Bureau of Standards and its staff who make the experience possible.

2. KEYNOTE ADDRESS

Eugene Bloch
Biographical Sketch

Eugene Bloch is the Director of Corporate Information Systems and Services for
Allied Signal, Inc., o corporation that has grown through ocquisitions over the past
six years by six fold. He is responsible for Corporate—wide long range planning and
controi of the information systems function. He joined the company’s Chemical Sec—
tor in 1969 as an operations research analyst. He has held his present position
since 1979.

Previously, Dr. Bloch was with General Dynamics Corporation as o control sys—
tems engineer.

Dr. Bloch is a graduate of the Massachusetts Institute of Technology, where he
received his MSEE degree in 1958. He is also o graduate of NYU's Courant Institute
of Mothematical Sciences where he received o Ph.D in 1969.

2.1 A PLEA

I om pleased to be here today to address such a prestigious and talented group at the outset of
this important conference.

The role of a keynote speech is usually to provide a "beacon" that illuminates the key issues
to be addressed, ond to set the stage for the deliberations that will follow. Unfortunately, the
company where I work is not one of the handful of companies who have realized the promise of Infor—
mation Resource Management, so that I can’t 1ight your way. However, as a representotive MIS
manager who comes from the real, ond sometimes dark, worid of systems development, operations, budg-
ets, demonding users, and application ‘bockiogs, 1 can report that our current methods are generally
inadequate and deliver a one word message to let this conference know that what you are trying to
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occomplish—"making it work"—is critically important. That messoge is "HELP"!

Beyond that plea, ]'d offer o perspective, based on experiences and observations, of what [
perceive to be some bgrriers to making IRM work—none of them will be a surprise to this group but
they are perhaps more significant ond difficult to maneuver around than one might ot first suspect.

2.2 BACKGROUND

First, let me tell you something obout Allied-Signal. We are, today, a $16 biltion diversified
corporation that operates in four business sectors: Aerospace, Automotive, Chemicals, aond Industrial
& Technology. You may have never heard of us—but are perhaps familior with some of our businesses:
Allied Chemical (formerly Allied Chemical Corporation), Bendix, Fram, Ampex, Garrett, Fisher Scien
tific and others. For planning purposes we view the corporation as comprised of approximately 75
entities or Strategic Business Units (SBUs). Although we are by no means a holding company, operat—
ing responsibility is generally pushed down to the SBU level. We have over 42 major data centers
worldwide. They are managed in o decentralized monner. Day—to—day operations, systems support, and
development is done locally and the MIS managers report locally to divisional or sector management.

1 manage a small staff of consultonts/planners in MIS and telecommunicotions in the Corporate
office. We are responsible for long ronge planning, matters of policy and control, and review and
approval of major DP projects. We believe that the closer the MIS function is placed to the users—
—ideally the SBUs—the more effective the function will be, even though we may spend more money than
if a more centralized strategy were empioyed.

When we speck of an SBU, we mean o business entity in o definable market within some industry,
80 you caon talk about sales, distribution, production, engineering, and staff support functions.

2.3 BARRIERS
Clearly, the domain to opply IRM in our corporation is at the SBU level. We have attempted
this in 3 business units. I will describe these experiences o little later, after several general

comments about barriers.

A mojor barrier to making IRM work is the credibjlity of MIS to be the change agent for IRM
within the enterprise, as logical as that might seem to be. Whot is the profile of the typical MIS
organization that would be prone to this probiem? They have a technoliogy, not a business oriento—
tion. They talk in terms of operating systems, CICS, DBMS, COBOL, and not business. They tend to
be focused toward finance and accounting applications, partly because of the history of their evolu-
tion within the company—in fact they probably report to the Controller. There is nothing wrong
with such a reporting relationship, uniess it turns out that, for example, o sales person can’t get
a critically important report because the MIS staff is putting the general ledger system on-line.

It is o matter of priorities. They are seen to be unresponsive to demands for needed information—
things take too long to get done. They resist change—they are doing things the old way.

This crisis of credibility coan be applied to the data processing industry as a whole. Consider
the opplications for office automation. Our studies, and those of many others, show that the most
importont need for office workers, after personal computer applications, is for access to informa—
tion. That is no surprise to this group, but there are two surprises for the unsuspecting user.
First, he doesn't get access to information the way he wants it because it’'s not organized properly
(it's not in o database or maybe it's in too many databases). Second, he may instead get applico—
tions such as electronic mail and "calendaring” which may be "nice to have" but really are of secon—
dary benefit, compared to his critical needs.

The user is like o person in the middle of a lake drowning. Standing by on shore is the MIS
manager, saying, in effect, "I don’'t have o life preserver to heip you out, but if you make it back
to shore I've got a nice martini waiting for you.” It's a matter of priorities.

This kind of hype is not new to business—there have been many unfulfilied promises in the
past, including the MIS dream of the 1960s when we read about top executives running the factories
from terminals at their desks with armies of middle management people eliminated.

Now, it's important not to overstate the case but one shou!d be sensitive to the possibility
that if MIS tries to "sell" IRM to management they must be prepared to effectively deal with the is—
sue of credibility. Will an unsympathetic management perceive IRM as just another panacea? If so,
MIS should find a business oriented champion instead.

A second and related barrier is an organizational environment which may not be ready for IRM.

The notion that data is o resource, just |ike equipment, people and money—and therefore must be
managed—is one that most business maonagers wouid support. However, how mony companies behave as if
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they support it?

MIS is too often manoged as an overhead function, with tight controls ond cost containment on o
year to year basis, without o strategic view. There is often not a conmitment to planning for the
business. Even if there is such a commitment, the idea of building an information systems plan to
support that business plan may be perceived by the business people tc be urnecessary or irrelevant.
So, it is possible that the culture within the enterprise may not be ready to accept the concept of
IRM. This may also be the situation within MIS if there exists an inflexible aodherence to tradi—
tional methods of systems development, lack of use of modern tools, an excessive control orientation
in monagement style, the absence of database orientation, and an organizational structure that
separates the jobs of programmers and systems analysts. What characterizes a proper environment for
IRM, in my opinion, are computer oriented business people ond business oriented computer people.

A third barrier is our aobility to absorb advonces in technology. Rapid change in computer
technology can wreak hovoc on information systems plans. For example, who in 1980 included PCs in
their five year plan? It could happen that the economics of a centralized on-line system are total-
ly destroyed by using a distributed approach via PCs.

In theory, an IRM plan should transcend issues reloted to the development and direction of com—
puter technology, but in practice, this may not be a valid ossumption. In addition, such issues ob—
scure the business focus which is required to be successful with IRM. A further problem is that the
new technology may not work if not applied properly. For example, the so—called 4GLs have solid po-
tential for productivity gains but there is a downside; you may have heard about the problems the
Division of Motor Vehicles in New Jersey has had recently in its use of an on—line system written
with a 4GL.

Finally, a natural barrier to making IRM work is the tremendous jnvestment in current systems.
In most cases, the cost to replace this investment requires that the approaoch be evolutionary. We
can’'t just start all over, but it is very difficult to proceed by evolution rather than revolution.

Another aospect to this issue is the dilemmoc between an IRM based plan and the use of purchased
software packages—that is, if an organization builds o datao model and is ready to build the appli—
cations, how, if at all, do purchosed products fit into the structure?

This dilemma is also a credibility issue; over time, companies have come to accept the idea,
often with the strong support of MIS, thot purchased software is an economic alternative to custom
systems buiit in—-house. Are the MIS people now changing their minds on this?

2.4 EXPERIENCES

These barriers to making it work, credibility, environment, technology, and investment are very
real to us at Allied-Signal since we have encountered them as we have tried IRM planning at several
SBUs. At one unit that produces complex instrumentation, an enterprise—wide blueprint for data wos
developed. It was an intensive process that took about 10 months, with the assistance of competent
outside consultants. The project had received high level monogement endorsement ond some "seed mo—
ney" from upper management to get it going. However, the results are not really being used. Why?

MIS supports this SBU and two others that are located together geographically. Aithough an MIS
analyst had been assigned to work with the project team in the SBU, the environment within the MIS
unit needed to be changed and it wasn’t—they weren’t involved in the pianning process. Second, the
MIS unit elected to buy a packaged manufacturing system based on combined needs of the three SBUs
and simply abandoned the IRM blueprint. Finally, since the seed money was provided from outside the
SBU, there was little commitment from within to making it work. There have certainly been benefits
from the project; it helped to set and justify some priorities ond it gave the SBU people an appre—
ciation for the structure of their data, but the effort fell short of original expectations.

Another enterprise in the Allied-Signal family is in the distribution business. They have a
home grown early 70s vintage order processing system that is the heart of their business—allowing
them to achieve reasonable margins on very smai{ orders. It includes the ability to allow access
from terminals at the customer site. The system is old ond inflexible and needs to be upgraded—a
prime candidote for IRM planning. However, MIS can’t sell it; their problem is credibility; the SBU
finished a "conventional" planning approach and management is now ready for resuits. A database
manogement system hos been evaluated and purchased and there is no patience for more studies.

A third unit that produces electronic components for the defense industry has constructed an
enterprise wide blueprint of their data and is moving ahead into the build phase. This unit appears
to have none of the problems the other two had. It is now more a question of taking the project
forward.



2.5 SUMMARY

The barriers that 1 have described, real or perceived, must be removed if the promise of IRM is
to be fuifilled. 1 think thot the working panels of this conference have posed the right questions
and I cha!lenge you to develop answers and approaches to continue the positive momentum ochieved in
the previous Dato Base Directions conferences. We need your help in making IRM work. I look for—
ward to the progress you will make in the next few days toward that goal.

3. IRM IN THE 1990s

Daniel S. Appleton
CHAIRMAN

Biographical Sketch

Daniel S. Appleton is President of D. Appleton Company, Inc. (DACOM). He spe—
cializes in industrial modernizaotion and data resource management. Prior to estab—
lishing DACOM in 1979, Mr. Appleton was Director for Strategic Business Planning at
the Borg—Warner Energy Equipment Group and Director of Management Information Sys—
tems for the eight worldwide manufacturing facilities of Byron Jackson Pump. He has
also been Manager of Systems Development at Litton Ship Systems, and has worked for
the CIA and in the office of the Assistont Secretary of Defense, Comptroller. Mr.
Appleton received his B.A. degree from the University of California, Berkeley, and
his M.B.A. from American University in Washington, D.C. He is a Fellow of the In—
stitute for the Advancement of Engineering, the Chairman of the Technical Council
for the Computer and Automated Systems Association (CASA) of the Society of the
Manufacturing Engineers (SME), and an active member of both the IEEE and the Ameri-
can Association for Artificial Intelligence. Mr. Appleton has published numerous
technical papers and articles, and he is the most published author in Dgtamation
Magazine, hoving had 19 articles published.

PARTICIPANTS
Ray Bel | Jerry M. McClure, Jr.
John Berg Nancy McDonald
Bob Benson Alan G. Merten
Thomas P. Cahill Gary Mortenson
Jack Clowdus Marilyn Parker
John W. Coyle Edward W. Patneaude
Bob Curtice Warren B. Rigdon
Tor Guimares Robert S. Rosenzweig
Jeffrey A. Hartigan Thomos L. Ross
Raymond J. Hollenback John Zachman

3.1 INTRODUCTION

The charter of this working panel was to determine the economic, political, and technical
trends that would shape the IRM function and organization over the next decade. The panel consisted
of 20 professionals—11 practitioners, 3 consultants, 3 academics, and 3 vendors.

The panel perceived IRM as a cultural issue. In order to examine this issue, the paonel accept-
ed a conceptual model that defined three leveis of culture (see Figure 3.1).

The highest level of culture is the value system. The value system defines whot is right and
what is wrong in the culture. It is o set of principles and philosophies.

The value system drives the process structure of the culture. The process structure contoins
all of the cultural institutions, including its organization, its planning system, its control sys—
tem, and its administration system.
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Figure 3.1: Three Levels of Business Culture

The process structure, in turn, drives the technicgl structure. The technical structure con—
tains all of the accepted routines, taws, and truths of the culture, regardiess of their form.
(Note: there was some debate as to whether the process structure drives the technical structure or
vice versa. The issue was temporarily resolved by stipulating that the technical structure, regard—
less of where it came from, was basically an engbler of the process structure.)

The panel accepted as its problem definition the task of examining each of the three cultural
levels to determine, from the perspective of the chief executive officer of an enterprise, how IRM
was evolving. It did not bother to define IRM except to say that it was an enterprise—wide process
for the management of information.

The panel--began by evaluating the evolving enterprise value system. Most of the changes here
were determined to be well known. After elaborating those value changes that seemed to have the
most influence on IRM, the panel then debated whether to take on processes or technologies first.

It concluded that process change was the most significant area of interest, but that technological
change should be examined first. After doing so, it addressed the issues of changes that are occur—
ring to the processes governing enterprise—wide IRM as a result of the noted changes in volues and
technologies. By far, the bulk of the meeting time was taken up in examining process changes.

2.1.1 The IRM Value System.

Using a brainstorming technique, the pane! resolved that there were basically five major busi-
ness trends that were offecting IRM in the enterprise. These were:

1. An evolving asset management mentality.

2. An increasing tendency to accept information technology as a significant influence on busi—
ness strategy.

3. An increasing tendency of businesses to modularize themselves into small, distributed operat—
ing entities, generally referred to as " strategic business units.”

4. A significant increase in computer literacy throughout the enterprise.

5. An increasing tendency on the part of corporations to substitute capital for human resources
in an effort to increase the effectiveness of those resources.

3.2 THE IMPACT OF THE BUSINESS ENVIRONMENT ON INFORMATION

TECHNOLOGY
3.2.1 Environmental Factors.

The business environment of the late 1980s will continue to increase in compiexity and competi—
tiveness. Successful firms in mony markets wiil be those who can create and maintain global stra—
tegic capability ond encourage and manage innovation. In addition, they will foster independence of

functional ond business activities while managing the necessary interdependences of these activi-
ties. There are common threads through these keys to success. More firms are beginning to realize
that one thread is the effective use and management of information ond its related technologies.

In many firms, computers have been viewed primaorily as an operational support tool. In many
cases, they have been used as a mechanism to control costs; however, in most firms they have been
viewed as a cost to be controlled. Recent odvances in information technology combined with innovo—
tive thinking on behalf of operational &xecutives and managers, have led to uses of computer

-6



technology which have significantly increosed the competitive capability of the compony. Informa—
tion technology ond its associated systems are becoming increasingly vital components of a company’s
strategy to gain entry to a market, increase market share, or increase the switching costs for their
customers.

2.2.2 Asset Manggement Mentality.

The business attitude toward information resources has changed. In many organizotions, infor—
mation resources (information, application, hardware, system software) have become embedded in the
process of daily operations. Organizations become so dependent on some aspect of an information
resource that interruption of access inhibits efficient business function. The critical role of

these resources is forcing management to rethink its attitude toward planning for and managing them.
They have become as important as human and financial resources.

Consequently, an asset management mentality towards information resources is emerging. Infor—
mation resources have evolved from mere expense control mechanisms to assets "leveraging" the organ—
ization to more effectively meet its long and short term goals.

The move towards the asset management philosophy is forcing business organizations to critical-
ly review the creation, use, and disposition of information. They must identify how these assets
are needed to meet organizational and departmental needs, manage how they are shared, aond determine
how to measure their effectiveness.

3.2.3 Inf tion T ! Infl Busi S

New information technologies have created new options for implementing ond supporting o variety
of business operations. For example, fresh approoches are needed to identify new products, monage
and service current offerings, and review how both new and existing products are morketed and dis—
tributed. Due to this impact on operations, the management of information technologies is assuming
a significant role in the strategic planning process. To support this effort, information resource
measurements will become a more significant aspect of the accounting and control measurements for
analyzing and understanding the performance of an organization.

3.2.4 Busi Lty (S ic Busi Units)

There has been a trend toward breaking organizations into modular units. This trend is related
to the effective monogement of targe orgonizations and their ability to respond quickiy ond strateg—
ically to chonging markets. The issues for informotion resource management become:

o Understanding the need for shared information and technical resources.
o A clear perception of which information resources are needed for ¢ particulor unit.

o How shared informotion resources are to be created and used by various units.

o What information resource policies and standards are necessary to support the network of
business units that form the organization.

325 ] . C I .
Business monagement is becoming increasingly sophisticated in its understanding and attitude
toward information technologies. The increased understanding, whether personol or theoretical, is

hammering away at the Jericho Walls of the high priests of MIS and DP. There is an increasing
demand for ready access to information and a general understanding that changing technologies and
related economics are making this possibie.

3.2.6 Substituti { Capital F R

The relative drop in the cost of information technologies has accelerated the shift of invest—
ment in humon resources to capital investment. This shift brings down the total cost of running the
business, and increases the effectiveness of those directly using or being supported by information
resources. A growing number of businesses are beginning to experience this positive economic im—
pact, much as the insurance industry experienced it in the 1950s, 60@s, and early 7@s.



3.3 TECHNOLOGY

After taking on the issue of enterprise yalues., the paonel evaluated the area of information
Again, it used a brainstorming technique to identify all the technologies that it felt
woul!d be of significant interest. The pane! produced c robust list of technologies and then at-
tempted to evaluate their significance:

Voice 1/0

Speech recognition

Microcomputers

Gigaflops

Logical teleportation
Communications standards

Automated systems generation
Notural languages

Smart cards

Huge bandwidth

Smart telephones

User friendly interfaces

Adaptive systems

Abstract data type machines
Normalized application stores

Data encyclopedias

Home computing

Professional workstations

Video and audio technology
Digital/logical computers

Cyborgs

Integrated media

Biological computers

Parallel processors

Cross—language interpreters
Communications standards with "portable"” processors
Computerizing the application development process
Cheap storage

CD roms

Inference engines

Database machines

Robotics

Heterogeneous DBMSs

Intense international technology competition
Very large scale integrated systems
Digitaol representation of products and processes
Reduced instruction set computers
Graphics

Function level firmware

Image processors

Transformers

Fiber concentrators

000000000000 000000000000O00D00CO0000CO000000O0CO0O0O0

The panel’'s initial objective was to determine whether or not there was a "personal computer—
like" technology waiting around the bend that would have as dramatic an effect on the whole concept
of IRM as did the personal computer. The panel conciuded that there was no such technology.

It then attempted to identify any technological yoids that it felt might inhibit changes in IRM
processes or values. A void was determined to be ony areo where technological breakthroughs were
required before o desired IRM process change could be aoccommodated. Again, it caome up empty.

From the technology perspective, the panel concluded that, while technologies may not be assem—
bled or tuned to perform all of the new process tasks that are anticipated for IRM in the 199@s, all
of the technologies required to support the future environment exist, today, in some form or anoth—
er. The basic task that lies ahead is to assemble and tune those technologies to the new management
processes, once those have been determined.

3.4 PROCESS CHANGE

In starting to address the issue of process change, the panel! stumbled on an interesting prob—
lem. This was a problem of how to define IRM as a process separate from other processes such as
marketing, finance, product development, etc. currently operating in the normal enterprise. 1In one
sense, it is important to distinguish the IRM process, and in another it is important not to
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distinguish it. It depends on the value system.

Recognizing this dilemmo, the ponel attempted to examine the IRM process as if it were o dis—
tinct management process that had distinct inputs, outputs, and controls, and as if there were some

notion os to how to measure its efficiency ond its affectiveness.

The panel decided that the efficiency of the process wos measured from within the process it-
self, while the effectiveness of the process had to be measured from outside the process. This
meant that efficiency could be measured, for example, by a programming supervisor who was monitoring
| ines—of—code—per—hour produced by his staff or on operations supervisor who was monitoring
computer—resource—units, while on the other hand, effectiveness could only be measured by o user.

This concept meant that the user, per se, is outside of the IRM process. This idea crectes
problems for those who would like to treat the user as an integral part of the process. But, if we
did that, we would have had no objective way of measuring improvements in IRM effectiveness. The
best the panel could do was to allow the user to play two roles—one of the roles is inside the pro—
cess and the other role is outside the process—and hope that the user himseif could distinguish
when he is playing which role. {(Note: the pane! agreed that the IRM-role is becoming much more dom—

inant in the life of many users, and that this trend will continue until, for many of today's white
collar users, it will be the only role they play. The probiem of measuring their effectiveness,
however, will become more difficult as their role chonges.)

In examining the IRM process, the panel quickly determined two important ideas. First, the
main outputs of this process are "application systems." Each of these systems, classically, contains
its own inputs, outputs, aond storage facilities, and it is uniquely designed to satisfy o fixed set
of requirements. Each application system has its own life-cycle; that is, it is born, grows old,
and dies.

The second important conclusion reached by the panel was that the clossical IRM process which
creates these application systems could be likened to the management process in a manufacturing job
shop. This process is intended to create special, unique products, from scratch, one at a time.

The paonel determined that the demand for information in the typical enterprise was becoming so
complex and growing so rapidly, that the job shop management style that characterizes the current
IRM process would have to give way to o new approach. This new approach to IRM would have to be
based on what they called an "asset manogement mentality."” In fact, the panel adopted the phrase
“informotion ggset management” (IAM) as o way to describe the main direction that they saw informo—
tion resource management (IRM) evolving. (The panel even made its own joke: "I AM therefore IR.")

What did the panel mean by the word gsset? Basically, it decided that an asset was gny
resource thgt was pot consumed through use., i.e., any resource that was specifically developed for
the purpose of being leveraged or reused in the creation of products or services.

The panel next decided that it had to provide a structure for asset monagement, ond it proceed—
ed to do so by defining what it believed to be the five basic categories of assets:

1. Assets employed in the acquisition of data.
Assets employed for the storage of data.

Assets employed for data manipulation.

Assets employed to produce information (reports) from data.

w s W N

Assets employed to distribute data in any of the above modes.

Each of these categories was determined to describe assets because each of them was seen to
transcend all applications. All opplications must acquire, store, manipulate, report, and distri-
bute data. If the applications were envisioned to be the verticgl structure of IRM, then each of

these asset categories wos seen by the panel to be part of IRM’s horizonta] structure. See Figure
3.2.

The panel proposed that os IRM evolves into -the 1990s, there will be a general shift in manage-
ment emphasis from the current vertical perspective towards the horizontal perspective. The epi—
center of this shift will be around the concept of data, as opposed to lnig;mgi;gn This notion is
based on the logic that data, itself, is an information osset, i.e., a given set of data can be
reused to create many different specific instances of |nformot|on This notion of data as an infor-
mation asset can be dramatized by the idea that from 400 data elements it would be possible to
create 409! instances of information. That's a lot.
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Figure 3.2: Information Management Structures

After agreeing on the five basic asset categories, the panel decided that it then needed to ex-
omine each of these categories from the monagement perspective. Based on the advice of its academic
contingent, the panel defined the IRM management perspective to include our primary functions: plan—
ning, organization, administration, and control. It constructed another matrix (see Figure 3.3) for
this phase of its deliberations.

\Information
\ Assets Dato Data | Data Data Data
\ \

Management\ |Acquisi—|Storage|Manipu—|Retrieval |Distribu—
Processes \ tion lation tion

Planning

Organization As | To
Is | Be

Administro-
tion

Control

Figure 3.3: The IRM Process~to—Asset Matrix

At this point, the panel decided to break up into small groups. Eoch group took one of the as—
set caotegories and examined it in terms of the four basic management functions, that is, each group
studied a column of the matrix. The objective was to explain expected changes in IRM management
concepts due to the expected shift to an asset management mentality, i.e., what will the differences
be between the ga js IRM process, and the to he IRM process.

The following are the actual reports submitted by eoch of the groups.



3.5 DATA ACQUISITION

2.9.1 Today'a Problems.

o Individual users plan acquisition independent of the enterprise.

o No enterprise—wide prioritization.

o Little formal scanning for external sources of dato.

o No formalized understanding of needs and associaotion with sources.

o Redundont sourcing—(inconsistent naming, identification, definition, etc.)

o Different orgonizations entering the some dato.

~ Individual users plan
acquisition independent
of the enterprise

— No prioritization
(enterprise—wide)

- Little formal scanning
for external data
sources

- No formalized under—
standing of needs and
association of needs
and sources

- Information systems
plans do not adequately
address alternative
sources—alternative media

3.5.3 Acquisition/o e Staffi

AS IS

o Different organization

entering the some dato

o No organizational point

of control, accountability
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o Authorized sources of data are not identified.
3522 isition/P .
AS IS IO BE
o No formalized acquisition o Annual information needs ond
planning source plan implies:

~ Prioritization/budgeting
(whot wilt be acquired and
what will not be acquired)

- Scanning for external
datao sources

- Enterprise data model
exists

— Justification with regard
to costs and benefits—
considers media altern—
atives (paper, pictures,
digital, etc.)

— Measurement of plan
performance (“"x" data/$
expended)

— Support of total enter—
prise as opposed to
individual applications

What datao will/will not be
acquired

Who will control data being
acquired, e.g., Enterprise
CIO, Dept., Individual

IO BE

Enterprise Data Adminis—
trative function to assign
responsibility to organi-
zations for ocquisition,
maintenonce, and integrity

DA to report to CIO

Development of Information
Systems/User data acqui-



3.5 isition/Administrati

AS IS

o No clear lines of
responsibiiity or author—
ity with regard to doto
consistency (logical)

o No cliear lines of res-
ponsibility or authority
with regard to enterprise
wide data acquisition
technologies (physical)

3.5.5 4 isition/Control
AS 1S
o Control is not centrally
integrated

3.6 DATA STORAGE

sition specialists in:

media
sources
technologies

Dato acquisition will be
done by the user in the

normal course of "doing

business

IO BE

CIO responsibilities are
required ot every organi-
zation where there is a
Chief Operating Officer
(e.g., SBUs, etc.) (may or
may not include DP oper—
ations, “Application
Development™)

CIO has ultimate responsi—
bility/authority for
establishing datao consis—
tency and control in:

naming

definition

formats

timing
accuracy/integrity
security

CIO establishes enterprise—
wide dato ocquisition
technology standards (for
"physical integration")

Designation of authorized
sources

CIO has responsibility/
authority for inventory
management, control, and
evaluation of existing dato

I0 BE

CIO hos to define the con—
trol mechanisms (standards
and compliance processes)
that will be required for
Enterprise dota—establish
precedents for departmental
data

o CIO establishes internal

audit organization to
enforce controls

The trends regarding the use and management of computing technology (discussed in Section 3.2)
have a significant influence on how organizations monage the process of storing and maintaining
their data resources. This influence on the storage and maintenance of datae caon be felt along three
major dimensions: ’
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1. The planning for data storaoge.
2. The necessary organization to support it.

3. Administration and control measures.

2.6.1 Planning.

The asset management perspective requires that in the planning for data storage, ottention be
focused on maximizing the return on investment in dato resources. Operationally, that means the
focus will shift from individua! application data resource requiremenis to one where the whole en—
terprise represents the dominant perspective. Correspondingly, that implies a shift from short—term
immediate project requirements to o long—term multi—project perspective. Therefore, greater em—
phasis will be placed on dato sharability omong the several enterprise—wide applications.

The greater influence of computer technology on business strategy affects the plonning of data
storage by requiring a closer relationship between individual dotabases and the requirements for
supporting strategic business applications. A corollary is the need for integrating data storoge
planning to support corporate plans. The corresponding increased corporate dependency on the data
resources will force the planning process to account for appropriate data integrity control mechan—
isms.

The modulorization of enterprises into smaller business units will require thot the data
storage plan reflect the new reporting structures aond doto usage potterns. Most important, the data
storage plans must permit data access according to the modular business structure, independent of
doto storage considerations.

The widespread use of computing technology and the corresponding increase in computer {iteracy
motivates some changes to the planning for dato storage. The plans must deal with larger amounts of
data due to larger number of users, a more wide variety of user types, and new computer applications
which in many cases reflect the trend towards substituting computing technology for human resources.

Besides accounting for increasing levels of user activity ond data storage requirements, plan—
ning must provide for better definition of available data resources to enhance user awareness and
access. Just as importaont, planning must also account for the linkage with external data sources.

3.6.2 0 izational lmolicati

Viewing data as a corporate asset is likely to speed up on—going trends in how companies organ—
ize to manage data storage. The following trends are likely to continue:

1. Creation of DA (vs. DBA vs. DB analyst) to plan ond administer data resources storage (DA,
DBA will be more important) (reports to c10§.

2. Integrating DRM into end-user computing activities (i.e., backup ond recovery of micro based
data, privacy).

3. Line manager’s function should include data storage considerations.

The breakdown of business organizations into smaller business units and the widespread use of
computing technoiogy throughout organizations will motivate the distribution of dota administration,
database administration, and database design ocross the organization. Correspondingly, the person—
nel roles of data administrator, dotabase administrator, etc. will be played by different individu—
als in the different business units. In many caoses, as discussed below, individual users and user
managers will informally play these roles.

3.6.3 Administroti { Control Implicati

With an asset management perspective, greater emphasis will be placed on data sharing mechan—
isms to increase return on investment in the data resources. Due to the greater importance and sen—
sitivity for some of the data, its categorization in terms of quality level, strategic importance,
return on investment, and who is to physically and administratively control it (corporate, depart—
ment, individual users), becomes necessary for effective management.

The importance of computing technology to corporate business strategy translates into an in—
creased need for data availability and integrity control to ensure reliability. Also, data
managers, in an effort to derive economies of scale, are likely to centralize planning and implemen—
tation of access to external data resources.

On the other hand, the modularization of business organization into smaller business units is
likely to lead to distributed data storage administration to manage the data resources pertinent
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only to individual business units. The great increase in computer literacy, derived from widespread
personal computing activities, has created a growing need for data downloading/uploading capability
from/to corporate mainframes. This distribution of the dota storoge function has exacerbated the
need for compony—wide data maonagement policies regording dato security and dato integrity, and has
created the need for further education of top managers, department monagers, and individual users on
data integrity and security implications.

3.7 DATA MANIPULATION

3.7.1 Licable A T

As systems decompose into their elements of data creation/acquisition, data
transformation/manipulation, data storage, data distribution, and data output/report production, the
manipulation of data will be aoccomplished through the increasing development and use of functional
processes and procedures which in and of themselves are assets to be used and reused across the en—
terprise, wherever applicable.

These functional processes will take the form of easily accessible and oddressable "macros”
which will accomplish standard solutions in areas such as math and statistical analyses, financial
analyses, engineering design, manufacturing, etc. They will be rule~based functions that will be

assemblied to accomplish specific dato transformation through |inkage of existing processes and the
addition of new processes if and as required.

The standard processes will have muitiple implementations, e.g., on central processors, on in—
termediate processors, and micro or work station processors. They will be availoble throughout the
network of processors, and they will be relatively processor independent, that is, a process will be

implemented on multiple processors if the enterprise has multiple processors and on multiple vendor
equipment.

The processes will be dictionary—controlled, that is, there will be a dictionary of available
processes with their functional descriptions aond relationships.

There will be neutral interfoces from process to process and from process to the data storage,
dato acquisition, data distribution, and data production elements of these decomposed systems.

The processes will tend to be organizationally independent, that is, wherever a standardized
type of financial analysis is performed in the company, it will be performed using standard pro—
cedures ond processes whether it is performed by the financial organization or not.

2.7.2 Planning.

The implications on IRM planning as a result of this approach to data manipulation and
transformation will be substantial.

o Planning must become more process— ond rules—driven rather than activity—driven.

o Planning for development must include planning for the reusability of any processes that are
defined, rather than planning the development of processes that are recreated each time the
process is required.

o Process definitions must hove functional orientation raother than organizaetional orientation
and be standardized across all organizations. This implies the institutionalization of a
coordination and agreement strategy for the development and publication of standard dic—
tionaries of functional processes.

o Planning must include and incorporate the maintenance of the fundamental business processes
8o that they can be adapted to accommodate changing technologies and alternatives, thot is,
as the enterprise changes equipment, changes interconnectivity, etc., and as the industry
provides different alternatives for processing, the catalog of existing processes must be re—
viewed to determine appropriate implementations of each process. For example, an aonalysis of
the design of a structure can be accomplished on a variety of machines with tradeoff of time
ond cost. As new equipment (i.e., vector processors or paraliel processors) becomes avail-
able, existing analysis processes would be looked at to determine which ones wouid take ad—
vantage of the evolving technology.

o Functional management must be involved in the definition of the standard processes, as op—
posed to, or in oddition to, individual users defining those processes for themselves.

o Planning must accommodate and acknowledge the condition of existing portfolios of ~systems
which over time must be migrated to a process orientation that can be accomplished through
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