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Preface

It is now generally recognized that future significant gains in pro-
ductivity in business will have to come from new ways of managing peo-
ple. The electronic computer and new organizational forms will play im-
portant roles in the new managerial styles. The most apparent change
that will be observed, however, will be the new managers trained to
“think systems.”

Management systems will become the foundations for coordinated
group effort. Individual contributors and new managers will share in-
creased responsibilities based upon their technical competences. For indi-
viduals, increased information means greater control over their jobs. For
managers, competency in conceptualization of systems and strategies will
replace political skills as the basis for holding a position.

The development of management information systems has con-
tinued and spread inexorably despite a flood of articles denying the
present existence or future possibility of the MIS. The purpose of this
text is (a) to relate the systems approach and information systems to the
functions of managing, and (b) to demonstrate the process of designing
an MIS. It is intended as a text in a first course in managing with MIS.
‘Therefore, it is suitable for a general management program, computer
science majors, accounting majors, or public administration majors. As
an introductory text, it is a practical approach. A subsequent course
would provide more theory and more case studies.

The authors wish to express their appreciation to the many com-
panies that supplied exhibits and assistance to make this book more
relevant. Mr. Paul M. Peterson, Vice-president of Administration, STP,
Inc.; Mr. Paul A. Strassman, Xerox Corp.; Mr. James Roberts, Assistant
Manager of MIS, Motorola, Inc.; and Dr. Robert E. Markland, U. of
Missouri provided us with special assistance.

We are especially grateful for the complete reviews of the manu-
script and many helpful suggestions provided by Karla L. Bassler, Spe-
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cialist—Financial Training, General Electric Co.; Dr. D. R. Deutsch, Na-
tional Bureau of Standards, and Professor Charles R. Necco, California
State University, Sacramento.

Emily Murdick provided valuable editorial and secretarial assis-
tance throughout.

Finally, we thank Ms. Judith L. Rothman for her careful manage-
ment and editing of the manuscript from its inception.

R. G. Murdick
J.E. Ross
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INTERRELATEDNESS
OF COMPONENTS
OF SOCIETY

WHAT IS A
SYSTEM?

The monager of the 1980s will require more prompt and selective information
than ever before to deal with complexity and change. Supplying such information
is what the management information system is all about.

THE AGE OF SYSTEMS

The Industrial Revolution, starting in the 1700s, brought about the
mechanization of production in large-scale factories. Large business or-
ganizations arose. People, business, government, and national resources
all became interdependent. Automation of information processing has
paralleled automation of manufacturing. This present late 20th century
period might well be called the Age of Systems.

We are concerned with systems that we can control for the good of
humankind such as

National transportation system

National water system

World ecological system

National political system

World and national health systems

Organization systems (including business organizations)

A system is essentially a group of things that are interrelated to ac-
complish some purpose. The fact that businesses, in particular, have
become so complex has required us to operate them as systems, not just
by segments such as selling, accounting, manufacturing, etc. This book
is directed toward the development of management information systems
(MIS), which make it possible to manage all types of complex systems
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WHAT (S
INFORMATION?

SAME RESQURCES

NEW
TECHNOLOGY

GREATEST CHANGE
—THE SYSTEMS VIEW

The Meaning and Role of MIS

such as businesses, government agencies, or service organizations such as
hospitals.

Since business systems are based on information flow, information
must be defined at this point. If we consider reports that are stored in
files, or technical symbols and reports that are meaningless to the reader,
or reports whose contents have not been organized in a meaningful way,
we are dealing with data. Information is differentiated from data because
it is tables, text symbols, or inputs that are meaningful, is being used by
a person, and is affecting the behavior of the user.

THE MANAGER OF TOMORROW

The business manager of tomorrow will be working with the same
basic resources as the manager of today—people, money, materials,
machines.

Changes in physical systems such as the factory production system,
the physical distribution system, the data processing system, or the engi-
neering development and test system are occurring rapidly with the ac-
celerating progress in technology. The manager of tomorrow will live
and work in a push-button world of color video surrounded by automati-
cally controlled physical operations. He will be able to pick up the phone
at home and ask questions of a distant computer.

The really great change in managing, however, will be the change
in the way we look at all organization and physical operations. This
change will be in the development of system concepts. That is, all aspects
of the total business, including people, their activities, the physical parts
of the business, suppliers, customers, government, and the public will be
integrated by management far beyond today’s primitive level.

Why will such great changes in the conceptual framework of busi-

Time was when the data processing manager ran a computer depart-
ment which sometimes amounted to an extension of the accounting depart-
ment. Payroll checks, financial statements and general ledger work were
the order of the day.

But times have changed. Businessmen no longer look at the computer as
a super-adding machine, spewing out just basic financial data: They look
to it as an information tool for the entire company, providing tighter con-
trol over their assets.

Ted Garvey of IBM explains: “We stress the need for management in-
volvement in the creation of an information system plan, which is also an
integral part of the business plan.”

Source: “The Changing Role of the DP Manager,” International Business Ma-
chines Corp.
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Chapter One

ness occur? How will managers be able to handle the increasing com-
plexity of business> Why will the manager be able to make better deci-
sions that will lead to better total business system results? The answer is
that the information utilized by the manager will be of far better quality,
more timely, more selective, and more available. The “better quality”
means that the information will be more nearly complete, more reliable,
and processed to be available in many arrangements. The manager will
be able to think rapidly through many approaches and solutions to com-
plex problems because of such information. Providing this information
will be a system of scanning the environment, an internal data bank and
model bank, and computers beyond the imagination of old-time managers.

A FURTHER EXPLANATION OF SYSTEM

Very simply, a system is a set of elements, such as people and things,
that are related to achieve mutual goals. Systems that we deal with have
inputs from the environment and send outputs into the environment.
The system itself is a processor that changes inputs into outputs. Figure
1-1 summarizes this. What we cannot show in Figure 1-1 without making
it unreadable is the network of communications among system elements,
i.e., the information systems.

We may now show the essentials of the system for a number of man-
aged institutions to make the meaning of system clearer. We have tabulated
these essentials in Figure 1-2. In the case of a business firm, remember that
goals vary from producing or selling products to generating consulting
YEpOrts to training people for careers, We have given the example of a
manufacturing firm in Figure 1-2,

Figure- 1-1  The system as a processor.

POSSIBLE SYSTEM POSSIBLE

INPUTS PROCESSOR OUTPUTS
Materials Products
Energy Energy

- Business

Information @ system Information
People People
Money

(Elements: People, machines, buildings, money)
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System

Basic Goals

Elements

Inputs

Qutputs

1. Department store

2. Bank

3. Management
consulting firm

4. University

5. Electric utility

6. Hospital

Provide the right
goods at the right
time

Store money for
customers, provide
loans, trust
services, checking
services, and credit

Provide advice to
customers

Generate and
disseminate
information,
develop leaders,
provide
community
services

Provide energy in
the form of
electricity

Provide health care,
conduct research,
teach doctors
and nurses

People, buildings,
machines,
money

People, buildings,
machines, money

People, buildings,
machines

People, buildings,
machines

People, buildings,
machines

People, buildings,
machines

Purchased goods,
money, energy,
information

Money,
information,
energy

Information,
money, energy

People, money,
information,
energy

Energy,
information

People, materials,
energy, money,
information

Goods, services,
information

Money, services,
information

Reports, services

People,
information,
services

Energy in the
form of
electricity

People, bodies,
reports, services

Figure 1-2 Some systems and their basic characteristics.

OPERATING INFORMATION SYSTEMS

INFORMATION
FOR
OPERATIONS

For a system to accomplish its goals, there must be communication
among its elements. In business, the communication systems that are
developed to make the basic operations of the company possible are
called operating information systems.
For example, in a manufacturing system, there must be an informa-
tion system for planning and control of day-to-day production. In the
order processing system, forms, communication channels, and procedures
must be set up to accept orders for products that the company sells.
In Figure 1-3, we have shown a very simplified version of an order
processing operation. We have described the system as a set of operations
performed by people and the informatijon system that relates to the opera-
tion. Let’s see how this works:
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Input Flow of

OQutput Flow

Operation Information of Information
. Collect orders from Order forms, Customers’
all salesmen and telegrams, orders on

put on standard
forms

. Extend and calculate
orders after checking
discounts and
availability of
products

. Prepare and mail
invoices

phone calls giving
customer’s’ orders
A

Discounts allowed per
units available per
inventory master file
customers’ orders

Prices, discounts,
net prices, and units
to be shipped to
each customer
shown on a
standard form

standard form

Prices, discounts,
net prices, and
units available
and to be
shipped for
cach order

Invoice to
customer
on a standard
form to bill
him for his
order

Figure 1-3 Ocder processing and information flow.

OPERATION OPERATION
Salesman Salesman
prepares prepares
an order an order
Information Information
ORDER PROCESSING GROUP
Customer Inventory
master file master file
OPERATIONJ? OPERATION OPERATION
Collect Information Extend Information Prepare
1 and calculate o ond mail
orders .
orders invoices
lnformation Information
OPERATION OPERATION

Set up accounts
receivable

Issue work orders
to production
workers




MANAGERS PLAN,
CONTROL, MAKE
DECISIONS FOR
THE LONG TERM

The Meaning and Role of MIS

In Figure 1-8, we have shown a flow of information into the system
{orders from salesmen) and a flow of information out of the system (bill-
ings for accounts receivable and items ordered and to be shipped). We
can draw a box around the system to separate the system from operations
outside the order processing system.

In summary, we have shown a set of related operations and the
operating information system. In the next few paragraphs, we shall show
how the management information systemn differs from the operating in-
formation system.

In Figure 14, we present a simple inspection control system for
items purchased. The operations and information flows are listed.

THE MANAGEMENT INFORMATION SYSTEM (MIS)

Managers have always had the responsibility for solving the larger
and the unusual problems of the company. Managers are concerned with
planning, controlling, and decision making on a broader scale than peo-
ple engaged in elemental activities of the company. For example, plan-

Figure 1-4 Purchase inspection information system.

RECEIVING |t
List of items

! received
Inspection List of items
requirements C_°'“P°" e fo to be stored Store

————ep inspection —- i
requirements nems
Inspection L}
4 instructions
4
List of items
INSPECT to be stored
ITEMS
1 1 List of items to be returned
Inspection
report

Operations information
Receiving items received
Compare to inspection requirements Inspection requirements
[nspect items List of items to be stored
Store items Inspection instructions

List of items to be retured
Inspection report
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ning for production resources for one year up to five years ahead is vastly
different from planning the arrangement of materials and the operation
of a lathe for the next four hours.

In the past, managers sought information from miscellaneous—hap-
hazard—sources and processed the information on a personal basis. Too
often they failed to ask for information concerning the impact of a deci-
sion in one area on other areas of the company.

Three changes are now occurring in progressive companies:

1. Management has become system-oriented and more sophisticated
in management techniques.

2. Information is planned for and made available to managers as
needed.

3. A system of information ties planning and control by managers to
operational systems of implementation.

The combined result of these concepts is the management informa-
tion system (MIS). The purpose of an MIS is to raise the process of man.-
aging from the level of piecemeal spotty information, intuitive guesswork,
and isolated problem solving to the level of systems insights, systems in-
formation, sophisticated data processing, and systems problem solving.
Managers have always had “sources” of information; the MIS provides a
system of information. It thus is a powerful method for aiding managers
in solving problems and making decisions. In Figure 1-5 we have pre-
sented the basic meaning of an MIS.

As shown in Figure 1.5, the MIS has the purpose of assisting man-
agers to make decisions. While all workers make decisions, managers’ de-
cisions are concerned with planning for, directing, and controlling work
groups. They make decisions on longer-term and broader-scale issues than

Figure 1-5 The basic meaning of an MIS,

MIS

Management Information Systems

(1) Mokes decisions (2) Information (3) Systems for

regarding: consists of integrotion of all
Planning orderly selected company activities
Operating data used for through exchange

Controlling

making decisions

of information



The Three
Components
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MIS: Managerial
Part of the

Total Business
Information

MIS: Selective
Information
for Managers

Decision
Information
Flow at
Ralston
Purina

Data Are
Combined into
Summary
Information
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the individual machine operator, clerk, technician, professional, or staff
consultant,

Second, the MIS has the purpose of providing selected data, i.e.,
information, to managers at a time when they are useful in aiding the
managers to make decisions. In fact, parts of the MIS may be designed
to provide decisions for repetitive classes of problems.

Third, the MIS provides information to all managers so that all
company activities may be tied together to operate the company as a
system.

How is the MIS related to operating information systems? The
operating information systems are concerned with the transactions neces-
sary to conduct the daily affairs of the business. The MIS is connected to
the operating information system but does not monitor every transaction
or detail. Rather, the MIS is for managers. It passes on summary (con-
solidated) information, selective reports for planning and control of
operations, and exceptional circumstance reports for planning, control-
ling, and decision making appropriate to each level of management (Fig-
ure 1-6).

EXAMPLE OF AN MIS

The Ralston Purina Company produces pet foods and foods for
people. The entire marketing, planning, and budgeting process at the
Consumer Products Group of Ralston Purina takes place each year in
the spring and summer. This group developed an MIS that processes raw
data into reporis containing meaningful information. With this informa-
tion provided, managers at the division level and group level find out how
different promotional budgets and product recipes will affect profits and
cash flow.

Inputs to the MIS consist of data on proposed new products and
sales, which go into the brand accrual models shown in Figure 1-7.

‘The output of the brand accrual models consists of the monthly
sales volume for each product and brand for the year ahead. Also costs
and dollar sales are computed by the mathematical formulas of the model
when it is stored in the computer. Next the computer consolidates the
data for each brand into a projected earnings statement for product man-
agers to evaluate.

The data on all the brands in a single division are combined, and
selected information is prepared in the form of reports for the division
manager.

Finally, the assumptions and consequences developed by all the
division managers are brought together for the Consumer Products
Group manager.

Even at this stage of our book, it is evident that managers may be
greatly aided by a system of information that relates marketing, produc-
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BASIC STEPS IN
DEVELOPING
THE MIS

Top Managers

o (for planning,
controlling,

decision making)

Middle and lower
managers (for

planning, controlling,

and decision making)

MANAGEMENT A s todi N ding
INFORMATION ummary periodic reports, according to
SYSTEM level of management
- Selective planning and control reports
: INFORMATION | Exceptional circumstance reports
| | ]
I Computer o Staff
- personnel
| -
I ) 4 External
[ data and
| information
|
b
F——————————
|
|
|
OPERATING
INFORMATION | Marketing Production Financial
SYSTEM subsystem subsystem subsystem operations

I
| \ y y
J Information on transactions
b e o ————

Figure 1-6 MIS related to operating information systems.

tion, and manufacturing information data by means of mathematical
formulas (models), computer computations, and computer-developed re-
ports. Such an MIS provides relevant information on alternative plans
and permits managers to ask the question, “What will happen if I do
this. . . or that?”

THE PROCESS OF MIS DEVELOPMENT

This book consists of two major parts. One part is devoted to ex-
plaining the ideas related to an MIS. The other part is devoted to instruct-
ing you how to develop and implement an MIS. The basic steps in devel-
oping an MIS, as seen from the manager’s viewpoint, are shown in the
table on page 11.



