Basic System Study Guide

This manual presents an organized approach to conducting
a system study in a smaller organization. The reader need
not have participated in any prior study. He should, how-
ever, understand the basic concepts of punched card and
computer equipment. The material presented is based upon
actual system studies that used the IBM Study Organization
Plan approach. :
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CHAPTER 1 - SYSTEMS STUDY AND DESIGN

In the dynamically changing environment of our
economy, businessmen explore many alternatives
to improve the competitive position of their firms.
For example, new products are introduced, old
products are redesigned, new services are made
available to customers. The value of these pro-
ducts and services is heavily advertised to spec-
ific consumers, and also to the public at large.
There are, of course, other, less publicized
ways to improve a firm's competitive position.
Production and delivery cycles are reduced, oper-
ating costs are pared, paperwork is simplified,
and more current and meaningful operating infor-
mation is provided for the firm's management.
All of these improvements require a study of
some portion or all of the existing business system
before designing a new system that incorporates
them.

EVOLUTION OF BUSINESS SYSTEMS

A business system is an organization of manpower
and equipment, operating under a set of procedures
to accomplish definite business goals. Modern
business systems are a product of the Industrial
Revolution. Think back to when many of today's
large corporate enterprises started. Most were
built around the nucleus of a small production
group that divided up the workload according to
the capabilities (and limitations) of the individuals.
As factory equipment was introduced, the more
progressive firms quickly adopted it into their
business systems, though without making major
changes to their business structures.

The division of labor in the factory began to see
its counterpart in the office (this of course hap-
pened even earlier in service-type organizations:
banks, insurance companies, retailers). Clerical
tasks were subdivided into ever smaller pieces to
permit rapid human learning and efficient human
execution.

Even with the introduction of punched card (unit
record) equipment, the system often remained tied
to human capacities and machine specializations.
Jobs were still divided into steps, which were now
matched to individual machine characteristics. As
the volume grew, more equipment units were added,
more people were hired and the work was further
subdivided. Each report and each file called for a
procedure (and a system) of its own.

Introduction of the first computers designed for
business operations began to affect this piecemeal
subdivision of clerical workloads. The computer's
first impact was in the processing of vast amounts of

paperwork: industrial payrolls, inventory records
and customer billings. The next step in applica-
tion centered around the idea of integrated data
processing: a single transaction, such as a custom-
er's order, created an automatic chain reaction
through sales, production scheduling, material and
parts purchasing, factory control, shipping and
accounting. As a result of the use of computers,
work was done faster at lower cost -- but the in-
herent business structure and relationships had not
been changed.

As the concept of integrated data processing was
implemented by business firms into their day-to-
day operations, forward-thinking management be-
gan to realize that the decision-making capabilit-
ies of the computer could be put to far greater use.
For example, quantity ranges could be incorpo-
rated in the computer; automatic decisions then
could be made to determine customers who have ex-
ceeded credit limits, to approve credit authoriza-
tion if within established bounds, to replenish
inventories or discontinue low-usage stock items,
and so on.

Beyond the level of simple decision-making
lies the area of management science or operations
research. Computers today assist in establishing
optimal reorder quantities, correct safety stock
levels, effective credit ranges, product mix for
maximum profitability, production schedules based
on efficient machine loading, balanced quality con-
trol procedures, optimum shipping and distribution
patterns, and many other basic business decisions.
The use of mathematical techniques can significant-
ly improve the quality and timeliness of business
decisions and increase the profitability of business
plans and operations.

SYSTEMS DESIGN

From this evolution of the business system has
come the idea of designing new business systems
as a unified entity that contribute directly to bus-
inegs goals and take full advantage of equipment
capabilities and management science techniques.
It is extremely important to recognize that the
introduction of a computer to a firm offers an un-
paralleled opportunity to (1) improve the business
system, (2) display true operating conditions to
management, and (3) guide the business in the di-
rection intended by management.

If the existing business system is slavishly and
electronically duplicated in the new system, then
the opportunities described above are unlikely to
be possible. They will not come about unless time



is taken to determine and analyze the primary goals -
and objectives of the business and to design a system
that contributes to these goals. The goal-directed:"
systems approach requires the re-examination and
restatement of true business goals.

THE STUDY ORGANIZATION PLAN

The IBM Study Organization Plan (SOP) is an
organized approach to conducting systems studies,
studies in which true business goals are isolated,
analyzed and satisfied in the new system. SOP
has already been tested in widely divergent bus-
iness fields:

® Wholesale distribution
Banking
Insurance
Electronics manufacturing
Aircraft manufacturing
Public utilities

On the basis of detailed analysis and review,
SOP can be readily applied in the fields of re-
tail merchandising, transportation, communi-
cations, mining, construction, government, etc.

In almost any type or size of business, SOP
may be used for a fast but comprehensive study
of part of the business or it may be used as an
organized approach to a long-term study in
depth. Its documentation may be applied to ei-
ther type of study. Hence SOP may be used to
guide studies which convert from:

e A manual system to a unit record system,

¢ A manual system to a computer system.

® A unit record system to a computer

system.

® A computer system to another

computer system.

SOP was originally developed to guide more ad-
vanced systems studies involving teams of IBM and
customer systems engineering personnel. As
these studies progressed and results were ana-
lyzed, it became apparent that with some modifica-
tions, the basic concepts contained in SOP could be
applied to both small and large studies.

This manual is written with smaller-study par-
ticipants in mind, those who have not had the oppor-
tunity to conduct or be a part of previous systems
studies, but who do understand the basic concepts
of data processing equipment as well as applica-
tions. Emphasis is placed on the role of the sys-
tems planner in a smaller business that can assign
only one (or perhaps two or three) methods personnel
to conduct the study.

There are three stages in the life of a business

system (Figure 1).
' The purpose of Stage 1 is to design a new sys-
tem (the subject of this manual). Stages 2 and 3
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cover implementation and operation of the new
system. Stage 1, study and design, may be di-
vided into three phases:

® Phase I--Study the existing system to gain an

insight into the business and its key relation-
ships.

® Phase II-- Blend results of the Phase I

study with forecasts of foreseeable needs to
determine true systems requirements.

® DPhase IlI--Design the new system and com-

municate it to management.
These three phases provide the framework of SOP
and also the structure of this manual. Chapter 2,
"Understanding the Present Business", is con-
cerned with Phase I, the determination of what is
done in the existing system, using what inputs,
with what resources, to achieve what results. In-
formation is collected and organized into a mean-
ingful pattern to permit an accurate understanding
of the business as it presently operates and reacts
to its environment.

Chapter 3, "Determining Systems Requirements",
reviews the impact of three basic questions about
the new system. What must it do? How well must
it do it? What resources has management speci-
fied be used? To answer these questions and to
arrive at a valid set of systems requirements,
Phase II blends known facts about the present sys-
tem with projections concerning the future.

Chapter 4, "Designing the New System", re-
views the nature of systems design from the initial
specification of a set of alternative designs through
equipment selection and the development of the one
design that represents the best solution to the
problem.

Chapter 5, "Economic Analysis", discusses
the need for careful economic analysis of the pro-
posed system as compared with the present system.
It includes consideration of implementation costs
and time schedules.

Chapter 6, '""New System Plan", outlines a re-
commended structure for describing the new sys-
tem and communicating the design and its advant-
ages to management.



CHAPTER 2 - UNDERSTANDING THE PRESENT
BUSINESS

Before designing a new system, the systems plan-
ner must identify the areas which present the
greatest opportunity for better control, cost re-
duction, and profit improvement. In some stud-
ies, especially in smaller companies, these areas
may be readily apparent to management and the
planner before the study begins. In these instances,
the planner is often tempted to postulate a type or
class of data processing equipment for implementa-
tion and ignore the "getting acquainted' phase of
the study entirely. While this is often justified in
the interest of getting started, the fact remains
that it often sets an extremely narrow scope to the
new system and leads to a straight mechanization
of the present system.

The present system study phase is important
for two major reasons:

o The new system must, at the very least,
perform as well as the present system.
Therefore, an understanding of the present
system becomes the logical foundation (and
provides a benchmark) for design of the new
system.

© An understanding of the present system is
also needed to obtain a clear picture of elap-
sed times, sequences of operations, unit
operation time, operating volumes, and
operating costs.

If the ultimate aim of the study is to provide a
complete, creative reconstruction of the infor-
mation processing capabilities of all areas of the
business, then the information must probe deeply
into management goals and methods of accomplish-
ment. Quite often, the development of new infor-
mation processing procedures that are designed
to incorporate a large computing system involves
this type of study. If on the other hand, improve-
ment of one operation or several operations is
the objective, then overall business goals are of
lesser importance and the specific operations
themselves become logical targets for concen-
trated and more detailed study.

This basic systems study guide has been de-
veloped by IBM to assist the systems planner in
his analysis. Its "predesign" framework provides
him with a method of organizing his thinking, and
recording and analyzing data. The framework is
organized according to the level of detail obtained.
Three major levels are specified: general, struc-
tural and operational.

The systems planner whose assignment is a
major overhaul or reconstruction of the complete
information processing activity of a business will

spend proportionately more time in obtaining
general and structural information. The systems
planner involved in the improvement of one or
more smaller operations will spend more time
gathering operational information. Before the
planner concentrates on gathering operational in-
formation, the operations themselves must be
placed in the proper context in the business, andbe-
fore this context can be recognized, the overall
organization must be studied. In conducting this
study the planner must be extremely selective,
both as to the type of information gathered and
also its general level of detail. His objective

is understanding and not a vast collection of facts
that defies any type of analysis.

GATHERING INFORMATION

Basically, there are three main methods of gath-
ering information about the present business:

1. Interviewing personnel

2. Searching internal and external manuals
and records

3. Sampling and estimating

Interviews

The interview is perhaps the most productive form
of securing information if the planner has the inter-
viewee's trust and confidence. Interviews start
with top levels of management. Middle and first-
line management are the main sources of infor-
mation during the study, along with professional
specialists. Later, individual clerical and fac-
tory workers may be interviewed concerning
their particular job assignments. A few points
to remember when planning an interview are:
® Prepare beforehand (and follow) an outline
of the topics that will be covered. Don't
become involved in day-to-day problems
unless they have impact on the study.
® Don't prolong interviews by attempting a
detailed analysis of the information during
the interview.
® Avoid giving the appearance that the inter-
view is really a thinly disguised time study.
® TLearn to separate fact from opinion as soon as
possible. Opinions, of course, may be ex-
tremely revealing and should not be ignored,
but they should be labeled as such.
® Make sure to interview personnel represent-
ing both sides of significant topics. For in-
stance, interview both the senders and re-
ceivers of important internal documents.



® Question all levels of personnel about the
improvements they would recommend if they
were in a higher position. Be sure to credit
them when discussing these recommenda-
tions with others. Keep all interviews infor-
mal, yet businesslike.

® Request each manager to introduce you to
people within his organization whom you
will interview in the future.

® Arrange appointments as far in advance as
possible.

Searching Records

Business information exists in many places, some
external to the business, others internal. All
data should be verified with personnel who are ac-
quainted with the subject matter. The planner
should secure a list of sources of material during
his first interview with top management. One
point to remember in gathering data from internal
sources is that the most important information
files to search are usually the ones that are most
difficult to secure because of their constant use.
External sources of material include trade pub-
lications, government statistics, brokerage re-
ports and credit reports. More informal sources
are vendors, customers, policyholders, depos-
itors, etc.

Estimating and Sampling

In many growing businesses, little attention is
paid to historical recordkeeping. Consequently,
file searching rarely results in gathering ade-
quate data. In these cases, estimating is an
accepted method of developing data, as long as
all estimates are checked and verified. If, for
example, a department (with inadequate cost
records) performs three major operations, the
estimated individual costs of these operations,
when totaled, should roughly agree with the
department's total budget.

Sampling is a measuring technique which can
be applied formally or informally. In its more
formal usage (work sampling) it can be employed
to analyze the actions of people and machines,
or the occurrence of events. Sampling is partic-
ularly useful on more high-volume or complex
situations where procedures have not been issued
or data is not readily summarized.

Data should be sampled with a clear purpose
in mind - that is, with a clear idea of the pre-
cise way in which it will be analyzed to yield the
desired information. Bias creeps into data
despite the most careful and refined attempts
to eliminate it. All sampling investigations are
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subject to experimental error. Therefore, no
sampling investigation can give an absolute re-
sult, only a probable value. In sampling, the
planner is constantly weighing the problem of
achieving the maximum economy of sampling
effort compatible with the degree of uncertainty
involved.

GENERAL INFORMATION

General information is collected in order to obtain
a wider perspective of the company's operations.
In doing this, the planner familiarizes himself
with the framework upon which the new system will
rest. This wider perspective will assist the plan-
ner in avoiding the pitfall of a straight mechani-
zation of present clerical operations. It will also
later assist him when he prepares his recommen-
dations to management by enabling him to concen -
trate on the facts that are important to the manag-
ing of the business.

Much of the example material presented in this
section has been recorded during actual studies.
Names and locations have been changed to preserve
the proprietary nature of the information. The
material is presented as an illustration of the type
of information that can be gathered. There is no
intention to suggest that, during the study, the
planner must collect, arrange, and type the infor-
mation as presented. Indeed, for the one- or
two-man system planning staff, having it typed
would be an immense task to accomplish within
the time usually allocated to a study. What is im-
plied, however, is that the planner should begin
his study by obtaining as broad a background as
possible.

History and Framework

Even a rudimentary knowledge of the pattern of
growth and major events of a business assists the
planner in understanding its complexities. What
is not needed, of course, is an understanding of
the complete history of the business. Rather, the
planner should concentrate on the major mile-
stones. These milestones are often the results
of management decisions which reflect the basic
goals .of the business. The planner will continually
encounter this "basic goal' theme throughout the
General section. It is embodied in the one-word
questions, "What?'" and "How?"

HISTORY AND FRAMEWORK - Industrial Concern

The Butodale Electronics Company was estab-
lished in 1946, incorporated in the State of Massa-
chusetts. It was founded by four engineers and
scientists who had worked together for a number



of years in a large corporation on advanced govern-
ment project work. Their main objective was to
aid research laboratories and manufacturers in
design and production of the latest radar, radio,
and other electronic equipment.

It is significant that the corporation sales
have increased in thirteen years from $170, 000 in
1947 to 15. 9 million in 1959. Some of the major
milestones in the last five years were:

1. Established the Worcester Computation
Center to develop new fields of applica-
tion for the analog computer (e. g., heat
transfer, nuclear engineering, manage-
ment control engineering).

2. Established the Long Beach and Rio de
Janeiro Computation Centers to extend
what was started at Worcester and to ed-
ucate prospective customers in the use of
analog computer techniques.

3. Opened additional sales offices in Chicago
and Fort Worth.

4. Greatly expanded and modernized the
plant in Danvers.

5. Instituted a major drive to secure over-
seas business, particularly in South
America.

Butodale's major product lines have expanded during
this period to include small general-purpose analog
computers, instruments, and data plotters. (None
of these new lines have developed to more than 10%
of the annual sales dollar. )

Important historical information includes rea~
sons for starting the company, mergers, expan-
sion or curtailment of product lines or services,
growth of physical plant and number of employees,
and a general identification of products and ser-
vices. Some sources of information are:

® Interviews with top management.

® Annual reports (current and back issues).

® Copies of management speeches about the

business.

@ Employee orientation handbooks.
Investment house reviews and registers.
© Biographical registers such as "Who's

Who in Commerce and Industry'.’

Industry Background

In most businesses, management spends a good

portion of its time dealing with facts about com~
petition. Factual data on competition, gathered
early in the study, therefore better prepares the
planner to visualize ways in which the new sys-

tem can help management improve the competi-
tive position of the business. The planner will

also use this material as background informa-
tion when presenting his recommendations to
management.

Industry background information includes ma-
terial showing the total demand for the industry's
goods and services, important technological devel-
opments, growth trends, comparable statistics
and sales volume, territories served, profit mar-
gins, etc. Some sources of information are:

© Industry magazines
Technical magazines
Department of Commerce statistics
Comparative sales reports
Interviews with marketing management

00 0 0

INDUSTRY BACKGROUND -~ Industrial Concern

Butodale finds itself in the electronics indus-
try and specifically in the analog computer area.
Analog computers, in the sense of their use today,
are only ten to fifteen years old and fall into two
categories, general-purpose and special-purpose
computers. There is considerable competition in
this industry; some of the biggest competitors are
ABC Instrument, Jones Instrument and National
Systems, Inc. The company feels there will be
continued growth for the general-purpose compu-
ter but this growth may not be at the same rate as
in the past. Naturally, arriving at these conclu-
sions, there is considerable stress put on to find
new markets and new products. In order to un-
cover these areas and products the company has
set up a New Products Committee and Market
Analysis Section. It is the specific purpose of
these groups to plan future growth and to direct
engineering effort towards this growth in order
that the company may maintain a planned growth
pattern of 20% per annum, or greater.

Some of the product areas under scrutiny are
instruments, special-purpose computers, and proc-
ess control. Likewise, industry statistical analyses
by marketing areas are developed in order to con-
centrate effort in the proper industries. There has
been no designed plan to integrate this company
through component manufacture; however, it is not
opposed to this type of growth if necessary to insure
reliable source of supply, and if excess capacity
can be sold profitably. Recently the company
absorbed the Premium Capacitors Company and is
now building high-quality capacitors.

Business Objectives and Goals

Most profit-making organizations would define
their major objective as the expansion of sales

and profits in order to guarantee a proper return
to stockholders and offer continued opportunity to
employees. However, more specific information
is needed to assure that the performance of the new
system conforms with overall business objectives.



Much valuable time and expense can be wasted
in compiling information which later turns out to
be obsolete because of planned changes in busi-
ness objectives, as could have been anticipated
by the planner at the start, had he first checked
with management. It is the responsibility of the
planner to determine with management what future
major changes in business objectives will have a
direct bearing on his procedures before he begins
his study of detailed operations. Specific goals
and objectives should be reviewed, such as planned
amount of sales increase, changes in product lines
or services, reductions or increases in inventories,
branch office expansion, etc. The ultimate sources
of information are personal interviews with owners
or top-level management.

BUSINESS OBJECTIVES AND GOALS - Industrial
Concern

1. Manufacture and sell standard computer
models and accessories to satisfy individ-
ual specifications and requirements.

2. Design and manufacture special computer
models and accessories to satisfy individ-
ual specifications and requirements.

3. Offer computation services and engineer-
ing consultation on a fee basis to industry,
commerce, and schools, among others.

4, Manufacture spare parts and components
for sale to the trade.

5. Repair and maintain installed equipment.

6. Conduct research on new products and
services to support present lines and
initiate new ones with Butodale's area of
knowledge and proficiency.

7. Compensate employees and suppliers for
services and provide a satisfactory re-
turn to investors.

8. Demonstrate competence and quality in
every product to clearly show advantage
over competitive equipment.

Major Policies and Practices

Information which summarizes the major policies
and practices is gathered, especially if it has a
direct effect on the operations of the activities

- studied. Policies and practices are the ways in
which management carries out the objectives of
the business. While not as basic to the business
as objectives and goals, they have usually stood
the test of time and should be recognized as im-
portant ground rules by the procedure planner.
The planner will become aware of the implica~
tions of his new procedures only if he has first be-
come acquainted with major policies and practices
earlier in the study. Information about plans for
expansion, approaches to advertising and publicity,
internal education and promotion plans, wage and
benefit plans, etec., are what is needed. Sources
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of information are the documented plans in the
above areas, supplemented by interviews with
management where the reasons or motivations for
the plans are discussed.

MAJOR POLICIES AND PRACTICES - Financial
Institution

For Individual and Commercial
(customers and prospects)

1. Accessible, flexible facilities for deposit
and receipt of cash, checks, bonds,
drafts, and other negotiable documents.

2. Interest paying system to encourage time
deposits.

3. Safekeeping facilities for valuable records.

4. Personal, confidential, knowledgeable
consultation on all financial matters.

For Correspondent Bank
(customers and prospects)

1. Direct sending service and fast collection
of cash items.
Full draft collection service.
Fast currency and coin shipment service.
Valuable document safekeeping facilities.
Assistance on large loans and advice on
trust matters.

oW

For Loan
(customers and prospects)

1. Facilities and experienced personnel
available for consultation and financial
advice on all loan matters.

2. Readily accessible facilities for the closing
of (and payment on) personal, commercial,
or mortgage loans.

3. Extensive advertising program to attract
loan prospects to the bank for consultation.

4, Specialist available with a broad knowl-
edge of income-producing investments.

5. Specialists available having detailed finan-
cial status information on local individuals
and businesses.

6. Analysts available who are well informed
on relative valuations of all types of prop-
erty.

7. Flexible interest charging structure to
encourage large loans and rewards for
those who pay when due.

Planned practices to meet goals are:

1. Expand advertising program to reach
more potential customers.

2. Enlarge drive-up banking facilities.

3. Increase emphasis on "Installment" type
loans.

4. Modernize and reorganize physical and
manpower facilities as necessary for most
efficient operation.

5. Establish an electronic data center using
the latest data processing equipment for
processing paperwork; offer such ser-
vices to local industry at a minimum cost.



Government Regulations

Where government regulations significantly affect
the operation of the company, the planner will want
to recognize them. These regulations should be
determined early in the study, as they are apt to
impose severe constraints on the eventual system
design. Enacted laws are not the only regulations
which will eventually affect the new system: equally
important are laws which are proposed at the time
of the study, and which might well be in effect when
the new system is in operation. While there are
specific government regulations, of course, which
apply to many areas of every business, such as
zoning, safety, payroll reporting, etc. only the
regulations which significantly restrict the objec-
tives and goals of business need be identified at
this point. Regulations which affect data process-
ing operations rather than management of the
business are gathered when gathering Operational
information.

Sources of information include interviews with
management and the company counsel, and trade
journals and business magazines which feature
news from local, state, and national capitals.

GOVERNMENT REGULATIONS - Financial Institution

National Bank of Commerce, organized in
1891, was chartered for business under the National
Bank Act of 1864. The National Bank Act created
a Bureau of Controller of Currency in the Treasury
Department. The Contreller, who is Director of
the Bureau, has the power to charter National
Banks and is responsible for the examination,
supervision, and rules relating to the operation
and powers of such banks. Where State banking
regulations are in conflict with National regulations,
the National Bank is normally required to comply
with the state regulation.

National Bank of Commerce, like all mem-
ber banks, must operate within the limits of the 22
regulations of the Federal Reserve System.
Responsibility for Federal Reserve policy and de-
cisions rest on the Board of Governors, who are
appointed by the President and approved by the
Senate for a term of 14 years, the twelve Federal
Reserve Banks, and the Federal Open Market
committee. All National Banks must be members
of the Federal Reserve System, hold Federal Re-
serve Stock, and maintain legal reserve monies
on deposit in their district Federal Reserve Bank.
National Banks must furnish a financial report
when requested by Federal Reserve and are mem-
bers of Federal Deposit Insurance Corporation
(FDIC) which guarantees each depositor against
loss up to a maximum of $10, 000.

National Bank of Commerce must constantly
adjust policies and operational procedures to meet
the requirements of new Federal Reserve Regula-
tion interpretations.

The 22 Federal Regulations cover:

1. Advances and discounts by Federal Re-
serve Banks.

2. Open Market Purchases of bills of ex-
change, trade acceptances and bankers
acceptances under Section 14.

3. Acceptance of drafts or bills of exchange

by member banks.

. Reserves of member banks.

Purchase of warrants.

Trust powers of National Banks.

. Collection of non-cash items.

. Membership of state banking institutions

in the Federal Reserve System.

9. Increase or decrease of capital stock of
Federal Reserve Banks and cancellation of
old and issue of new stock certificates.

10. Check clearing and collection.

11. Corporations doing foreign banking or
other foreign financing under the Federal
Reserve Act.

12. Interlocking bank directorates under the
Clayton Act.

13. Foreign branches of National Banks and
of corporations organized under the pro-
visions of Section 25 (a) of the Federal
Reserve Act.

14. Relations with foreign banks and bankers.

15. Loans to executive officers of member
banks.

16. Holding company affiliates - voting per-
mits.

17. Payment of interest on deposits.

18. Relationships with dealers in securities
under Section 32 of the Banking Act of
1933.

19. Credit by brokers, dealers, and mem-
bers of National Securities Exchanges.

20. Loans by banks for purpose of purchas-
ing or carrying registered stocks.

21. Loan guarantees for defense production.

22. Bank holding companies.

STRUCTURAL INFORMATION

Structural information describes the interaction
between the external business environment (for
example, customers and vendors) and the re-
sources of the business. Structural information
is gathered to prepare the planner for the oper-
ational analysis and systems design work ahead
by developing a broader understanding of the
business. It does not mean or imply the assembly
of a vast collection of unanalyzed data.

Structural information is classified into three
elements:

©  Outputs (products and markets)

0  Inputs (materials and suppliers)

0 Resources (personnel, finances, facilities,

inventories)

Main sources of structural information are

the annual report, various internal reports, and



accounting documents. Information should be
carefully checked with its originators.

Figure 2 is a simplified model of a business
and illustrates the interaction of its various ele-
ments. Materials, services and information
flow in from vendors outside the business. Re-
sources (both physical and informational) are
called upon by the business operations to pro-
duce products, services and information for the
outside marketplace. Physical inputs and outputs
predominate in a manufacturing business, while
services predominate in a financial institution.

Outputs -- Products and Markets

The planner!s understanding of the marketplace in
which the business operates is strengthened by the
gathering of customer information. The planner
is interested in management perspective of the
output of the business, not in detailed sales anal-
ysis. Structural information will assist the plan-
ner later in his systems design work. For example,
it will enable him to see the scope and significance
of the complete problem before he establishes cod-
ing structures for the new system. Selection of
these coding structures must be based upon a clear
understanding of the purpose they serve. There-
fore, the time (and expense) needed to obtain this
fundamental information should not be sacrificed
to the always-present need of getting started with
detailed procedures.

BUSINESS MODEL

Market
Suppliers Customers
Information
and
Dollars _

Inputs Outputs
Materials Products
Services Services
Information Information

Business Operations
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Resources

Finances
Inventories

Facilities
Information

Personnel

Figure 2. Business model

The type of information with which the plamner
is concerned here is that which describes the
sales and distribution characteristics of the out-
put of the firm.

Its sources may be:
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Sales tabulations by customer, industry,
region, territory, salesman, product line
Sales catalogs

Sales forecasts

Advertising budgets

Sales quota reports

Sales expense reports

Percentage breakdown of income by product

line

PRODUCTS AND MARKETS - Financial Institution

Output Products

The National Bank of Commerce furnishes loan

money and banking services primarily in Shawnee
and Wabaunsee Counties.
Amount of loan money available for output to

customers is determined as follows:

Total Deposit money

Less outstanding Regular Loan money

Less Long-term outstanding Investment Loan

money
Less Cash and Reserve
Equals Available loanable funds.

Output Services

1. Demand Deposit
Check collection and payment service is of-
fered in order to increase the percentage of de-
mand deposits that can be loaned (or invested) to
create interest and fee income. A small fee is
charged to cover a portion of the handling costs.
2. Time Deposits
Interest dividends are paid to savings depos-
itors to encourage larger deposits and therefore
increase loanable funds.
3. Loan
Secured or unsecured loans for long or short
terms are offered. Men experienced in all types
of loan financing are available to the bank's cus-
tomers and prospects.
4. Trust
Trust service is offered to encourage new
and retain existing trust deposit funds. A fee
charged for administration of estate and pension
trusts creates income for the bank.
5. Correspondent Check Clearing & Collection
Correspondent check clearing and collection
service primarily benefits local industry and sur-
rounding banks. Rapid clearing and collection
service encourages large deposits, which creates
more loanable funds.
6. Safe Deposit
Document safekeeping service is offered to
provide a maximum security area for a customer's
valuable documents. Fees for use of the Safe
Deposit area create income for the bank.



Borrowing Customers (Receivers of output money)

Individuals
Commercial Businesses
Government
Local, state, national (includes bonds and
securities)
Types of Loans
- PER CENT OF
OUTSTANDING
TOTAL
Real Estate 20%
Financial institution 4%
Purchase or carrying
o 3%
securities
Farm loans . 5%
Commercial and industrial 48%
Automobile installment 6%
Retail consumer installment 5%
Single-payment household 9%

and personal expenditures
A general policy of the bank is to have out-
standing loans equal about 40% of total deposits.

Depositing Customers (Receiving Output Services)

Individuals

At the present time the bank has 24, 000 in-
dividual deposit customers. Records show a total
of 36,500 accounts. However, studies show a
50% account duplication between saving and check-
ing. About 95% of the customers are located in
Topeka, which had a population of 103, 000 persons
in 1960.

Commercial

2200 community business establishments are
customers of the National Bank of Commerce. The
records actually show 2500 accounts, but some
customers have multiple accounts. Both large and
small businesses use the service offered. Statistics
reveal 95% of the commercial customers are located
in Shawnee County, and some 5% are in Wabaunsee
County.

Banks

Out of 709 banks in Kansas, 277 have active
correspondent agreements with The National Bank
of Commerce. The records show 365 accounts;
however, 88 are congidered inactive. The primary
market appears to be the area within an 80 mile
radius of Topeka due to one-day check clearing
desired by most banks. About eight banks in the
primary market area offer correspondent bank
service and are considered competitors.

Government

Local, state, and Federal government units
are customers. The Federal government is the
largest single depositor.

Inputs -- Materials and Suppliers

This information classifies the suppliers of input
to the business. Supplier information is usually
somewhat more difficult to gather than customer

information. It is worthwhile, however, to ob-
tain a broad perspective of the "raw material
input" operations of the business at this stage

in the study. Raw material may be exactly that
in a manufacturing firm, but it is also money (in
the form of deposits) in a bank, premiums in an
insurance company, and a warehouse inventory
in a wholesale grocery business. Suppliers may
be classified according to annual dollar volume
and kinds of products or services they offer.
Comparative information that shows "make or
buy' trends in a manufacturing business also
provides insight.

Supplier information is obtained from the pur-
chasing department or accounts payable unit in
most businesses. In addition, quality control
departments in manufacturing firms maintain
records of vendor performance.

MATERIAL AND SUPPLIERS - Financial Institution

In order to perform primary banking services of
(1) receive money for safekeeping (2) lend money
and (3) transfer money from place to place and
person to person by means of checks, National
Bank of Commerce must receive large amounts of
material (money) from community "suppliers".
Suppliers to National Bank of Commerce can be
classified as follows:

1. Individual Depositors

Approximately 13,300 individuals deposit
money in checking accounts for paying daily
personal obligations by check. The check proc-
essing service provided is the inducement for
the money deposit, as no interest is paid on the
balances.

About 21, 000 individuals deposit money in
savings accounts. They withdraw this money
only when necessary, as the bank pays a semi-
annual dividend of 3 1/2% for money left on de-
posit for a minimum of three months and an
added 1/4% for deposits more than two years
old. The interest dividend method induces com-
munity individuals to save and therefore to sup-
ply money to the bank.

2. Commercial Depositors

The commercial group of 2, 200 business es-
tablishments deposit money in checking accounts
for paying business obligations by check. The
amount of money supplied by this group is nor-
mally larger per account than that supplied by
individual depositors. No interest is paid, but
many services are offered to encourage com-
mercial checking customers.

3. Correspondent Banks

Some 277 smaller Kansas banks deposit
money in accounts at National Bank of Com-
merce to establish a base for a correspondent
relationship. The correspondent service pri-
marily provides smaller banks in the surround-
ing area with a direct sending point for a rapid

collection of cash items through a larger cen-

tral bank.



Collection service, along with advisory and
loan overlimit service, encourages the smaller
banks to supply and retain large balances of
money with the Topeka bank. Under Federal
Reserve Regulations, interest cannot be paid to
the smaller bank.

4. Government

Federal, state, and local government units
deposit money in The National Bank of Com-
merce for checking purposes. This type of
deposit is normally large and profitable. Most
banks, like the National Bank of Commerce,
continually seek more money from this type of
supplier.

5. Stockholders

Money is supplied by stockholders in return
for shares of stock. Profits are earned and
dividends paid to stockholders for use of their
money.

Resources - Personnel

An organization chart is usually available but
should be carefully checked as it may not be up
to date. If no organization chart exists, the
planner can prepare a rough one from data pro-
vided by the personnel department and operating
department managers.

Reports which classify employees by organizational
component, by skill, by payroll class, and so forth
often indicate important facts not readily apparent
from inspection of organization charts. Other
significant facts concerning personnel include the
union contract and membership data, the local labor
market, turnover statistics and fringe benefit data.

PERSONNEL - Financial Institution

Approximately 35% of the total operating expense
of the bank consists of salaries and fringe benefits.
Bank personnel are divided into major functional
groups:

QUANTITY
Administrative
Executive Officers 3
Senior Officers 5
Junior Officers and Adminstrative 15
23
Operations
Tellers 32
Working Leaders, Bookkeepers,
Proof Operators Messengers
and Clerical 135
167
Total Working Personnel 190

Bank Directors 16
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Because of the many clerical and semiclerical
tasks in bank operations, a large percentage of the
working force falls into the operations group. Tellers,
who deal directly with the public, are the most ex-
perienced of the operations group, and therefore
receive higher than average compensation.

The 167 personnel in the operations group at
National Bank of Commerce receive about 60% of
the payroll dollars, while the 23 personnel in the
administrative group receive about 40%. Wide
variation in the training, education, and experi-
ence requirements of the two groups creates the
unusual distribution.

Turnover in the operations group is over 40%
per year, while in the administrative group, sep-
arations are practically nonexistent, indicating
that a much greater incentive to remain with the
bank exists for officers and other administrative
personnel.

Management poiicies are normally reviewed by the
following group of eight:

Chairman of the Board

President

Executive Vice President

Commercial Loan - Senior Officers (2)

Correspondent Bank - Senior Officer

Public Relations - Senior Officers

Trust Department - Senior Officer

In addition to acting as a sounding board for bank
policy, the committee meets on a daily basis with
the home loan officer, cashier, and two junior trust
officers to review trust investments and approve or
reject large or extra-risk loans.

All officers, including the Chairman of the Board,
are active on a full-time basis in the bank. All are
well versed in both the administrative requirements
and the operational details of their respective de-
partments.

Fringe benefits make up 18% of the total payroll.
For this cost, the following benefit programs are
offered to employees:

Cost fully paid by bank:

Hospital, surgical, medical and major medi-

cal coverage.
Effective after completion of six months
of service.

Profit Sharing Plan.

Effective after completion of two years
continuous service.

Retirement Plan.

Effective when employed.

Other Benefits:

Free coffee and soup for all employees.
Entry fees and dues paid for selected
organizations.

Cost Shared with employee:

Group Life Insurance.

Effective after one year of continuous
service.

Paid vacations, holidays and sick leaves are
all part of fringe benefits, but are not considered
as extra benefits by employees since all are now
standard practice in business today.

-



Resources - Financial

The planner, by acquainting himself with financial
control data (in the form in which it is used by
management) will better understand the complex-
ities of the accounting procedures that are used to
assemble the data. The foundation of financial in-
formation is the consolidated balance sheet, the
statement of income and the overhead statement.
At this point in the study, the planner is interested
in management uses of financial data rather than in
detailed accounting and bookkeeping procedures.

FINANCES - Financial Institution

Ownership

Ten thousand shares of stock are outstanding.
Par value of stock is $100, market value (lastsale)
is $750, and book value is $1000.
Distribution of ownership is as follows:

Locally owned--individuals 85%
(Includes shares held in local
trusts)
Locally owned--companies 2%
Other Kansas owned 9%
Out-of-state owned 4%
100%
Largest control block 26%

Dividends have been paid semiannually to the
shareholders. A 5% dividend has been paid every
year, and the book value has increased from $700
to $1000 in the past five years.

Liabilities

Resources- Liabilities, Chart I
Primary resource and liability categories for
the past five years (1956 through 1960) re-
ported to the public at the end of each calendar
year. Examination indicates steady profitable
growth.

Earnings, Chart II
Major earnings summary for past five years.
Fairly constant growth rate indicated.

Expense, Chart III
Major expense account summary for past five
years. Increase follows same pattern as
earnings.

Loans Outstanding, Chart IV

Loan amounts summarized by major classifica-

tion of loans. Installment loan growth rate
above industry average.

Deposits, Chart V
Deposit categories for past five years charted
in millions of dollars.

Investments, Chart VI

Amount invested in U.S. Government securities

and municipal bonds over past five years. In-
dicates plan to reduce municipal holdings which
are not as liquid as Government securities.

Net Earnings, Chart VII
Comparison of gross earnings vs. expense.

Resources - Facilities

The third area under Resources is concerned with
physical facilities such as manufacturing plants,
branch offices, warehouses, office and communi-
cation equipment, data processing equipment,
transportation equipment, automatic stock-picking
equipment, etc. Subsidiary fixed-asset ledgers,
plant layouts, warehouse layouts, cost and capa-
city reports, and maps (showing locations and
mileage between facilities) are reviewed where
pertinent.

The new system may well incorporate trans-
mission of data to and from the data processing
system in conjunction with existing or new trans-
mission facilities. The planner should therefore
pay particular attention to communications — for
it is in this area more than in any other that rad-
ical developments in data processing theory and
equipment are occurring today.

Locations for the new data processing install-
ation will be considered during the study, so in-
formation should be secured on office floor space,
floor loading, air conditioning and electrical cap-
acities.

FACILITIES - Industrial Concern

Bullding--130, 000 square feet --expandable to
250, 000 square feet.

Office Area -- (55' x 80') ground floor, no floor
loading problem, 20' x 40* area available
for new system. Adequate 110 and 208 volt
single and three-phase AC available near
possible system site.

Fire protection -- Overhead sprinkler system with
100, 000 gallon underground water tank.

Air-conditioning -~ Two systems; front office area
(55! x 80" has central compressor and chil~
ler. Plant area has 50 individual units,
each rated at 7 1/2 tons. Water is circula-
ted through a water tower to exchange the
heat before it is returned to individual sys-
tems. Each unit is individually controlled
to maintain a temperature of 10° below out-
side air, with 50%-60% relative humidity.

Communication -~ Teletypewriter Exchange (TWX)
service between plant (office area) to
Chicago and Fort Worth sales office.

Equipment -- Printer and keyboard in each loca-
ion; circuits rated at 60 wmp, half duplex.

Other Office Equipment

Owned Rented Total

Typewriters 47 57 104
Adding Machine and 23 10 33
Calculators

Bookkeeping machines 3 - 3
Dictating machine 5 - 3
Cars 10 7 17
Trucks 5 - 5
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IBM Equipment

Owned Rented Total
Card punches 3 3 6
Verifier 2 2 4

Owned Rented Total

Collator 1 1 2
Sorter 1 1 2
Accounting Machine 2 2 4
Reproducer 1 1 2
Calculating punch 1 1 2
Interpreter 1 1 2

Resources - Inventories

Inventories are vital to the administration of a
business. Inventory control is a familiar require-
ment in every business and data is usually avail-
able.

Physical inventories (stocks of raw material,
parts, subassemblies, or finished products in a
manufacturing enterprise; supplies of available
cash in a financial enterprise) can be classified
by type, inventory level, value of the stock, and
the cost of maintaining the inventory. Facts about
inventories of data (information files) can also be
obtained. These are true resources of a business
too, and should receive the same amount of atten-
tion as physical inventory information. They
appear under various names (customer name and
address file, back order file, master product
file, catalog, general voucher file, order file,
bills of material, open orders, perpetual inven-
tory, etc.). Of course, the planner does not
attempt to familiarize himself with every infor-
mation file in the business; he concentrates on
files affecting the areas which are to be improved.

There is a difference between structural and
operational inventory information. In obtaining
structural information, the planner may be satis-
fied to identify the files and the reasons for their
existence. He should not try to depict the dynamic
way in which they are maintained and used at this
point. Later, in analyzing operational informa-
tion, he may examine them for such characteris-
tics as source, users and usage, number of in-
quiries during peak periods, file sequence(s),
methods and time of updating, retention period,
ete.

Inventory information is secured from two main
sources:

1. Accounting records show inventory liqui-
dations through shipments, classifications by type
(raw, in-process, etc.), consignment and ware-
house balances, and material budgets.

2. Manufacturing maintains files in stockrooms,
accumulation areas, and production and inventory
control sections. Reports of inventory statistics
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by units, age, manufacturing losses, amount of
surplus, special budgets, etc., contain useful in-
formation.

INVENTORIES - Industrial Concern

Since a major portion of the end product is cus-
tomized, it is not desirable to manufacture to in-
ventory. However, because there are a large
number of standard components used, Butodale
endeavors to forecast sales and stock a number of
them for immediate support to production sched-
ules. This means that work-in-process inventory
is made up of both this preplanned stock and project
stock where a system is being assembled and tested
for a specific customer's order. It should be noted
that general and administrative expense is applied
to the work-in-process inventory.

The inventory is divided into the following major
categories:

Shop Stores
Purchased parts and some fabricated mechanical

parts used to support preplanned and project stock.

Work-In-process Inventory

Material and labor already expended against
preplanned and project stock (including components
completed except for final quality control).

Finished Goods Inventory
End products and components ready for sale or
on customers' orders.

Direct Material

Includes materials purchased directly for pre-
planned or project stock but not placed in shop
Stores inventory; it goes directly to work-in-
process. )
NOTE - Indirect Material includes low cost pur-
chased parts and fabricated mechanical parts com-
monly used in components, and end products not
carried as inventory.

Inventory Breakdown

Parts Value

Shop Stores 3120  $1, 675,381
Finished Goods 850 1,526,334
Work-in-Process 6, 743, 617
Preplanned Stock 2,750,000
Project Stock 3,182,894
In-Process Stores 350 810,723
¥ndirect Material 5000 410, 385

*Not included in inventory; includes 3000 purchased
parts and 2000 fabricated parts.

Shop Stores Inventory Annual Usage
This is divided into these classes:

Class A $10, 000 or more annual use

Class B Less than $10, 000 annual use,
including terms with long lead
time and new items that may de-
velop into Class A

Class C Items of low unit cost with com~
mon usage

Total items in Shop Stores 3470

Total annual use
(issues from Shop Stores)

$5, 645, 250



Class A
Class B
Class C

90 items $3,671,870 65%of $
240 items 673,840 11%of $
2790 items 1,299,540 24%of $

Inventory Annual Usage Other Than Shop Stores

(Estimated)
Direct Material $3,152, 750
Indirect Material 827, 645
Shop Supplies 253,890
Office Supplies 70, 050
Maintenance Supplies 203,420
Drafting Supplies 56,725
Photo Supplies 15, 860
Freight-In 68, 290
TOTAL $4, 648, 630

Analysis of Shop Stores Inventory
December 1959
Price Category Total

Number of Items

1830 Under $2. 00 $ 463,319
717 $2. 00 to $5. 00 285,008
238 $5. 00 to $10. 00 178,916
156 $10. 00 to $25. 00 265,312

97 $25. 00 to $50. 00 182, 694
33 $50. 00 to $100. 00 64,371
49 $100. 00 and over 235,761

3120 $1, 675,381

OPERATIONAL INFORMATION

Having obtained general and structural information,
the systems planner now examines the business in
motion. The existing operations themselves are
analyzed and recorded--not for the purpose of faith-
fully reproducing them electronically, but for the
purpose of understanding them in terms of the true
data processing requirements of the future system.

To assist the planner in recording and also in
analyzing existing operations, IBM has developed
five basic descriptive documents. Their relation-
ship is illustrated in Figure 3. They are easily
used and logically organized. They also clearly
segregate and identify the key information needed,
and therefore simplify the portraying of dynamic
procedures on static documents.

The organizational structure and cost analysis
of a business appear on the Resource Usage Sheet.
The flow of each activity within the business
appears on an Activity Sheet. Operations within
an activity appear on the Operation Sheet. Message
and File Sheets support the Operation Sheet and
Activity Sheet with additional information about
inputs, outputs and files used. The reader who
desires a detailed explanation and method of com-
pleting these forms may refer to the IBM Reference
Manual "Study Organization Plan - Documentation
Techniques' (C20-8075).

RESOURCE I
USAGE
SHEET

ACTIVITY
SHEET
OPERATION FROM/Tg WHAT | wirw
SHEET WHAT | none | WHAT
FROM /0 WITH
WHAT WHAT
MESSAGE FILE
SHEET SHEET
Figure 3.

Activity Formulation

An activity is a group of related tasks which are
typically directed toward fulfilling one or more
basic goals of the business. It usually represents
a significant portion of the operating costs of one
or more major departments.

An activity normally crosses the lines of trad-
itional accounting applications. For instance, the
usual definition of a payroll application includes
the reporting to the employee, to government
agencies, and to the owners of a business the
amount of money paid for services rendered the
employer by the employee. However, an "activity"
definition of payroll might also include the prepar-
ation of cost and production reports. Cost and
production reports, in turn, provide a basis for:

e  Establishing selling prices.

®  Pricing inventories.

o Deciding whether to build or purchase

parts.

® Formulating broad policies relating to wages,

employee welfare retirement plans, and in-
ventory and machine tool requirements.

Billing procedures may also be narrowly or
broadly defined. Billing may be thought of as the
preparation of a document or series of documents
which describe the goods or services sold to a
customer, goods which have been ordered but not
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shipped, and goods or merchandise contained in a
given package or shipment. However, when de-
veloping procedures for billing, the planner may
well acquaint himself with related activities such
as:

Accounts receivable
Sales analysis

Cost of sales
Commission reporting
Inventory control
Finished stock reporting

In recognizing multiple uses for information
the plammer will often modify the original scope
of the study. He must decide for himself the
"payoff" between a limited procedure, which at
first perhaps represents the minimum cost to
the business, and a more flexible interpretation
which incorporates elements of control rather
than mere mechanization of additional account-
ing applications. The more flexible interpre-
tation might contain management control elements
which, when implemented in a long range data
processing program, will ultimately prove of
far more significance and benefit to the manage-
ment of the business.

Documentation

For the planner, the activity will be everything
encompassed from the logical beginning to the
logical ending of the goal-directed and related
tasks which he is studying. Moreover, the exact
scope of a given activity is defined and redefined
by the planner as he uncovers more information.
For example, when preparing the Resource Usage
Sheet (Figure 4), the planner called "Provide Pro-
duct Demand" an activity, after a careful review
of the general and structural view information he
previously developed. To him it represented a
major area of his business, with well-defined
goals such as preparation of quotations and pre-
paration and transmission of order acknowledg-
ments. As his survey progressed, his definition
of ""Provide Demand" became more and more pre-
cise as he analyzed the operations in each depart-
ment which went to make up that activity.

The Resource Usage Sheet is the most impor-
tant descriptive document the study team uses.
The form is a guide to obtaining operational infor-
mation; when completed, it is a source of vital
cost information.

The system planner, having first made an ed-
ucated guess at a preliminary definition of activ-
ities, from general and structural information,
next decides at what organizational level he will
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NOTES ORGANIZATION CHART

4 ORGANIZATION CHART
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Figure 4. Resource Usage Sheet

secure and present cost information. That level
should be the one which, when summarized, will
provide the planner with the most useful cost in-
formation. Some planners will summarize costs
at the departmental level; others will record them
at a lower level, such as work section within de-
partment. In determining level, the planner must
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weigh the time (and expense) necessary to go into
greater detail against the value of the information

obtained.

In Figure 4 the planner summarized

costs one level below that of department manager.
The planner completes the upper portion of the

form, the organization chart, down to the level

he has selected. Directly underneath, he summar-

izes yearly operational costs, historical or bud-
geted, for each department. These costs are

total departmental costs. Activity costs are in-
cluded in them and must still be presented. Acti-
vity costs are calculated by determining what
specific operations in each department are charge-
able to the activity, then costing them out.
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Figure 5. Activity Sheet

H3o- CUNTRACT REGISTER IS MASTER OPEN CUSTOMER ORDER FILE.

NOTES
1020 = BREAKDOWN OF REQUESTS FOR QUOTATION:

570 207- 57D
SYSTEMS (| 217 END ITM

AVO | 36/W [132/W ]| 4 /W 4/w 10/w | 4/w
PEAK| S1/W Jl40/wW ] LI/W 19/W 14/w | S/wW

OTHER PLOTTER | OTHER

1030 - PLANT CLOSES DOWN FOR 2 WEEKS EACH YEAR SO THERE
ARE 50 WEEKS /YR FOR THIS INPUT, PEAKS ﬂth’l JUST
BEFOREZ AND JUST AFTER THE 2-WEEK CLOSED PERi0D.

1040 - ENSINEERING DOES NOT CLOSE DOWN ALONG WITH THE
PLANT, S0 THIS INPUT OCCVRS 52 WEEKS PER YEAR
PEAKS OCKVR AT BEOINNING OF EACH FISCAL Q“AKY(R

1050 - ESSENTIALLY NO PEAKS IN THIS OUTPUT,

Two documents are helpful to the planner as can be used to record significant operations in more
he determines activity costs within the depart- detail. The Activity Sheet and Operation Sheet can
ments. The first, the Activity Sheet (Figure 5), be prepared, department by department, as the
contains a flow diagram of the entire activity. It operations are determined.
provides room (in the tabular section on the left) for The Activity Sheet presents a total picture (the
recording key information about inputs, outputs and flow diagram) of the activity to which the planner
files. The second, the Operation Sheet (Figure 6), can refer as he relates one department's contributions
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to the activity with those of other departments.
Operations appear in the form of rectangular boxes
on the flow diagram. The "flowerpot" symbol
represents inputs, outputs and files.

In order to develop total activity costs, expenses
and overhead must be allocated. The Operation
Sheet is helpful in recording this information. As

other activities may also share in a department's
total expense, the planner first determines what
operations are directly chargeable to the activity
he is studying. Operations can be broken down in-
to further subdivisions. These are called pro-
cesses and appear on the right-center side of the
form. Finally, the personnel and equipment (re-
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Figure 6. Operation Sheet

sources) used in the operation and their time per
unit (or total time per operation) are recorded on
the extreme right side of the form and costed out.
These costs can be transferred to the Resource
Usage Sheet.

Expenses of personnel and resources (files,
communication equipment, etc.) shared with other
activities are more difficult to allocate. Under
allocation or burden cost systems, this can some-
times be done indirectly during interviews with
department heads and supervisors. One way to
arrive at an estimate is to suggest that the inter-
viewee think of the activity under study as suddenly
being set up as an independent operation. Ques-
tions such as "How much money and facilities
would it take to start it? How much to keep it in
operation ?" are helpful in arriving at approximate
figures. After these costs are obtained (and
checked with management), they are also trans-
ferred to the Resource Usage Sheet.

A situation often encountered in a systems
study is that documents are batched before an oper-
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ation begins. An operation may begin because a
certain day of the month is reached, as in payroll
accounting or cycle billing; often it begins as a
result of a combination of time and availability of
input items, as when ten documents are available
and the time of the day is after 3 p. m. Whatever
the conditions, and whatever the combination of
conditions, the Operation Sheet identifies these
operation starters as "triggers".

An understanding and appreciation of information
files which are referenced or changed during the
operations is vital. Files are represented by a
flowerpot symbol on the Activity Sheet; a File Sheet
(Figure 7) shows more detail on file characteristics.
In recording file characteristics, the planner attempts
to capture on paper the dynamic way in which the file
is used in the operation. File name, location, access
requirements, sequence, content qualifications, how
current the file is maintained, retention character-
istics, labels and purposes can be recorded. Also
noted is the number of documents which make up the
file, the number of characters per document and the
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total number of characters in all the documents in their respective Message Sheets. The versatility of
the file. the File Sheet is illustrated by Figure 7, which

The other use of the flowerpot symbol on the identifies a collection (file) of historical cost data
Activity Sheet flow diagram is to show an input or cards rather than.a single record. Instead of
output message. In general, a message is any treating the document singly (as he did when he
notice or communication entering or leaving an prepared the Message Sheet), the planner analyzed
operation, regardless of the medium of transmission. the characteristics of the group of filed documents
Messages may be classified as recorded or unrecord- or messages. In other words, the individual
ed. Formal input and output documents are recorded messages assumed new purposes and uses once they
messages. Their contents are fixed in nature, order were filed with others. Here again, the descriptive
and relative length, and are recorded in some perma- documents enabled the planner to illustrate two
nent medium. Telephone requests for information are  critical aspects of the same basic information, the
a type of unrecorded message. Their characteristics Message Sheet illustrating the characteristics of a
also can be noted on a Message Sheet., In Figure 8, single document, the File Sheet illustrating the
a Message Sheet for an historical cost data card is "group' impact of the same basic document.
illustrated. Name, method of preparation, uses and As he encounters messages, files, operations,
contents are all noted in the top half of the form. processes, etc., the planner not only records their
The bottom half is used to display data elements characteristics, but also attempts to determine
which constitute the message. The planner records exactly what internal or external contributions they
their name, frequency of appearance, numerical and make to the activity. His documentation assists
alphabetical characteristics and origin. Completed him by providing either the broad perspective of the
samples of the message documents are attached to Activity and Resource Usage Sheets, or the magni-
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fication which is characteristic of the Operation,
File and Message Sheets. In many studies, Phase I
documentation will consist mainly of Activity and
Resource Usage Sheets; the use of Operation, File
and Message Sheets will be confined to the brief
recording of the present system's most important
characteristics.

Although this manual must necessarily describe
each document and its use separately, in actual
practice the five descriptive forms are used con-
currently.

From the Resource Usage Sheet to the Message
and File Sheets, there can be a steady progression
of finer and finer detail, all of which becomes the
planner's operational view of an activity.

Recall the document structure (Figure 3). How
are these interrelated documents used? First, the
Resource Usage Sheet is filled out to the point where
costs of the traditional departments are recorded.
Next, an activity is traced through each applicable
department to determine its operating costs. The
Operation Sheet can be used to expand the information
in each operations box on the Activity Sheet. As costs
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per operation are determined, the totals are trans-
ferred to the Resource Usage Sheet. Significant
operational characteristics such as volume and
frequency of inputs, outputs and files are recorded
in the tabular section of the Activity Sheet. Inputs,
outputs and files can be further analyzed on Message
and File Sheets. As the full impact of the activity
gradually takes shape in the planner's mind (as he
proceeds through each department) he begins to
prepare the lower section of the Resource Usage
Sheet. Sometimes the planner uncovers new operations
which disclose errors in previously completed Op-
eration Sheets, making alterations necessary.

When he finishes, operations are recorded on
Operation Sheets; their inputs, outputs and files are
recorded on Message and File Sheets; the operations
are flowcharted on the Activity Sheet; finally, activity
costs are totaled on the Resource Usage Sheet. When
the operational view is completed, the planner has
developed a deeper understanding of the impact of
the activity on the business. His next task is the
development of the overall processing requirements
of the new system.



CHAPTER 3 - DETERMINING SYSTEMS
REQUIREMENTS

The planner asks himself two vital questions in
Phase Il as he determines true system requirements,
The questions encompass:

e System functions - What must the system do?

@ System performance - How well must the

system perform ?

In Phase I, the planner concentrates on gaining
understanding and insight into the business as it
presently exists and reacts to its environment,

In Phase II, the planner determines what the new
system must do to meet future business objectives.
As he acquaints himself with future objectives, he
also develops an understanding of the future re-
quirements on the new system in terms of the basic
systems elements of inputs, outputs, operations and
resources. Requirements and performance
measurements are defined at the problem level in
terms of these elements. Once this is done, Phase
III design work may start. Early in Phase III, the
planner will determine the amount of automatic
processing of data that is feasible. From this, it
will be possible to specify a range or class of
equipment (IBM 1440, 1401, etc.) that will serve
as the chief means of processing data in the new
system.

Phase II work, then, covers the transitional
period from the study of the present system in
Phase Ito design of the new system in Phase III
Between these points, the planner:

o Analyzes and defines future objectives.

o Modifies existing activities to better serve

future objectives.

o Analyzes activity requirements in terms of

inputs, outputs, operations and resources.

® Determines measures of effectiveness for

each of these elements.

SOURCES OF INFORMATION

The documentary sources for Phase II analysis
are the Resource Usage and Activity Sheets pre-
pared in Phase I plus information about the future
contained in:

Market research department reports.

Production department forecasts.

Sales department or advertising agency surveys.

Departmental budget justifications.

Long-range financial requirements reports.

New product, plant, branch office, ete., pro-~

posals.

Future manpower estimates.

After gathering available information, the plan-
ner examines it for indications of both short- and

long-range impact. Even minor changes or ad-
ditions in such things as products, manufacturing
processes, sales territories, and services will
affect input and output volumes and existing coding
structures as well as the operations themselves.
In many cases, information about the future
exists partially (or only as thoughts) in the minds
of managers. The planner must draw these
thoughts out in interviews. From these diverse
sources, the planner determines what main ob-
jectives the new system must fulfill. The more
clearly and precisely he can express these ob-
jectives as he reviews them with management,
the more valid the specification of systems require-
ments will be.

SYSTEM FUNCTIONS

System functions are expressed in terms of:

o Qutputs it must produce.

o Inputs it must accept.

o Operations it must perform.

© Resources it must use.

The planner first develops descriptive require-
ments for inputs, outputs, operations and resources;
in other words, he merely names and describes
them in narrative form. Then quantitative data
(such as time, volume, cost) are added to this
description. Techniques such as trend projection,
forecasting, estimating, sampling, etc., are
applied where necessary to increase precision of
specifications.

Inputs and Outputs

Activity inputs or outputs are stated first since
they are normally more closely associated with the
goals and objectives of the activity than are opera-
tions and resources. Sources of information are
the planner's Phase I descriptive documents sup-
plemented by information about the future gathered
early in Phase IL

Because many outputs are subject to constraints
(for example, the format of invoice, purchase or-
der, paycheck, etc.), most planners state them
before inputs. Customer acceptance, industry
practice, legal or audit requirements, or manage-
ment preference are some constraints governing
the preparation of outputs.

After naming required outputs, the planner turns
to inputs where fewer constraints may be present.
Exceptions to this are special types of input such
as MICR checks, credit plates, documents required
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Figure 9. Input Output Sheet Figure 10. Required Operations Sheet
to be read optically, special order forms, etc. In performed. If the nature and number of the proc~
most cases, however, constraints govern the con- esses involved in the execution of the operation can
tent of input rather than its format. be estimated, they too are recorded. For example:
Once inputs and outputs are named, quantitative e How many arithmetic and logical processes
data such as peak and average volumes and rates, must be performed?
cyclic and periodic properties, trends and patterns ® What comparisons must be made, and how
(to the degree of detail that is significant) is added. many ?
Phase I data contained in Activity and Message ® How many times must files be consulted to
Sheets, supplemented by data about the future, are transform input information into output ?
sources of information. Figure 9 illustrates an e How many edit or audit functions must be
Input Output Sheet*that may be used to show input performed?
and output information. It summarizes pertinent Operations are first sketched out on rough flow-
characteristics of messages that must be accepted charts. A Required Operations Sheet (Figure 10)
or produced by the system. Details concerning may then be used to record initial details of opera-
each message may be recorded on a Message Sheet. tion elements within the flowchart.
It is unlikely that operations will be performed
Operations by the new system in exactly the same way or
—_— sequence as present operations, except in out-and-
Operations are identified by kind and number of in- out mechanization studies. In most cases, the
puts they must accept, by kind and number of outputs planner uses his information about present opera-

they must produce, and by how often they must be tions merely to identify them and to serve as a guide
in regard to complexity.

*A detailed description of this and other forms
mentioned in this section is given in "Study
Organization Plan — Documentation Techniques"
(C20-8075).
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Resources

Resources may be classified into two general .
categories: those which management has specified
to be used in the new system, and those which are
unspecified but logically necessary.

Management often states or implies that certain
resources must be used. For example, restrictions

often exist as to the number and type of personnel
available to implement and operate the new system.
New systems may also be restricted as to their
total operating costs, rental costs, physical instal-
lation costs and total implementation investment, to
name only a few. Sometimes these constraints are
imposed by management without a true knowledge
of their impact. Quite often the planner will want to
reduce them or eliminate them entirely. Merely
finding reasons why they should not be imposed is
not enough; management will want sound, positive
and profitable alternatives. The development of
these alternatives will be possible only if the plan-
ner recognizes imposed constraints early in the
design work.

All resources, those imposed and those also
logically necessary, are first described by name —
the present name for those that already exist, and

a name that indicates content for those that do not.
After resources have been named, quantitative data
is determined for each. Resource Sheets (Figures
11 and 12) may be used. Required personnel are
grouped by occupation, equipment is grouped by
classification, and approximate costs are applied.

Information resources (files) are described in
terms of characteristics such as:

® Total size of file—number of messages,
number of characters
Retention rules
Age of data
Peak and average message volume
Access requirements
Growth rate of file
Change rate of file
Distribution of file activity (for example,
normal or skew)

o Digit distribution of control field characters

Detailed characteristics of each information file
may be recorded on File Sheets.

For studies involving communication facilities,
the network diagram is modified to show planned
addition or deletion of trunk lines, terminals,
message centers, ete.
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Figure 11. Resource Sheet

Figure 12. Resource Sheet
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SYSTEM PERFORMANCE

In determing input, output, operations and resource
requirements for the new system, the planner at-
tempts to analyze the problem without constantly
considering the equipment that will eventually proc-
ess much of the workload. This is only possible to
a degree; the means of solving a problem can never
be completely divorced from the problem itself. In
every study, equipment solutions will suggest them-
selves at all points in requirements analysis. This
is especially true in analyzing system performance
where many measurement factors present them-
selves.

The planner's first step, in determing measures
of effectiveness for a new system, is to select a
set of significant factors for measuring new system
performance. These factors are closely related to
the present and future business objectives as ex-
pressed in management plans and in Phase I busi-
ness goals.

Some major measurement categories and fac~
tors within them are:

1. Cost -~ operating and implemen-
tation.
2. Time -- response (to an inputs

within operations), access,
elapsed, turnaround,
cycle, process.

3. Accuracy -- roundoff, frequency and
significance of errors on
input and output docu-
ments.

4. Reliability -- duplexed components,
backup equipment.

5. Flexibility -- type and number of ex-
ceptions handied.

6. Security -- legal, safety, secrecy.

7. Capacity -- average and peak load.

8. Quality -~ appearance, tolerance.

9. Acceptance -- employee, management,
customer, stockholder.

10. Efficiency -- performance ratios.
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The next step is to determine the present system
operating points (or ranges) in each factor: average
performance, best or worst performance when
significant. This data provides a benchmark for
the new system design: as noted earlier, a new
system must perform at least as well as the pres-
ent system. Operational information which the
planner gathered in Phase I mady be directly usable,
or it may be necessary for him to develop data
from the present system's files.

Setting performance targets for the new system
is the planner's final step. Here again he must
consider present and future objectives—~ and again
must use his knowledge of business goals and
management policy. Targets should whenever
possible be expressed quantitatively: two-day
cycle time from receipt of an order to shipment,
$75, 000 annual cost saving over the present system,
less than 1% error on customer-order inputs, and
the like.

Measurement of performance is rarely an absolute
process. Many factors must be arrived at by
hypothesizing certain system solutions and then
working back to the means of measuring their
eventual performance. The planner must inter-
view management frequently during this work to
make sure that he is adequately measuring the
significant factors-- so that he can design the new
system to accomplish management objectives.

CONCLUSION

At this point, the planner is ready to begin his
systems design work where he will incorporate

the problem's functional requirements of inputs,
outputs, operations and resources into one or per-
haps two alternative system configurations of
manpower, procedures and equipment. He will
also have developed insight into just how their
performance must be measured. The application
of these measurements to each alternative approach
will result in the selection of the one that will best
perform the problem stated in his Phase II analysis.



CHAPTER 4 - DESIGNING THE NEW SYSTEM

New system design is the development of an effec-
tive solution to the problem defined during Phase II
of the study. Without the fundamental understand-
ing of the present system and a good grasp of the
requirements of the future system, the probability
of designing a good new system drops significantly.

The detail of design should be as limited as
possible and only go far enough to demonstrate
feasibility, to provide a base for reasonable cost
and benefit estimates and to enable a good equip-
ment selection. The systems planner should de-
sign only to the depth needed to satisfy himself and
management that the new system is practical and
will produce results. The actual level of detail
will vary with the scope and complexity of the new
system. When it is time to implement the system,
full detail and documentation will be required;
until then, the detail should be minimized.

Fundamental to practical system design is
knowledge: knowledge of the business (present
and planned), knowledge of the equipment and
programming systems available, knowledge of
how these applications or activities have been
solved elsewhere, and knowledge of how to per-
form the design process efficiently.

IBM provides many vehicles to increase the
planner!s knowledge of applications and equip-
ment — then helps him prepare himself to develop
good problem solutions, good system design.

Some of the information sources are:

o Customer education courses

® General information manuals - techniques,
system concepts

@ Reference manuals - equipment, program-
ming systems

® Application briefs

® Application program bulletins

In attending classes, the planner gains informa-
tion not just from the class presentation but also
from discussions with others, many of whom have
similar interests and problems. The manuals and
bulletins discuss a wide range of topics in data
processing: procedures, equipment concepts and
operation, programming language concepts and
uses, specifications of IBM application programs,
and the application of management science techni-
ques by users of data processing systems.

Information about available equipment and the
approaches of others may also be obtained by visits
to installations, attendance at business shows,
reading of data processing trade publications, and
participation in business or data processing asso-
ciations and societies.

System design is still very much of an art,
though certain detailed aspects are subject to
automatic analysis or calculation. No particular
solution, therefore, is best for all problems.

Some systems are best when based on a random
access, one-transaction-at-a-time approach;
others are more efficient with batched transactions
updating a consolidated file; still others need to be
built around sequential processing of split files,
with emphasis on efficient sorting of intermediate
results.

There is, however, a pattern of designing which
most good systems designers follow: this proce-
dure provides careful consideration of the key
factors in an efficient, logical order. The result
of this procedure is generally a practical, eco-
nomic solution to the business systems problems
identified and defined in Phase II

SYSTEMS APPROACH

The first job is to examine different general
systems approaches to solving the problem.
Usually an approach can be developed by succes~-
sively examining inputs, outputs, files and
operations.

There are many alternative ways in which inputs
can be handled: preparing punched cards or punched
paper tapes; mark-sensing cards or scoring them
with an IBM PORT-A-PUNC o Using a magnetic
ink character recognition or optical character
recognition device; keying input directly; or
working with remote terminal input through IBM
TELE-PROCESSING gequipment channels,

Similarly, output alternatives are reviewed:
magnetic tape, printed reports, punched cards,
punched paper tape, direct display, and trans-
mission to remote terminals. File possibilities
are analyzed: magnetic tape, disks, disk packs
punched cards and drums.

The examination of operations is more com-
plex. Here alternative ways of developing the
solution must be studied. These relate to the
procedures used: table lookup, decision logic,
or calculation. Can minor operations be com-
bined? Can oversized operations be split ?
With what frequency do the operations need to be
performed: instantaneously? hourly? daily ?
weekly ? monthly ? quarterly ? yearly? What
degree of audit and control should be introduced?
How? Can parts explosion be done on a "where-
used" basis, or are calculation, sorting, and
summarizing needed ?

H
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The purpose of this review of alternative
ways to handle inputs, outputs, files and opera~
tions is to ensure not being bound by the limita-
tions of the past, not being hamstrung by the
rules of manual or even unit record systems.

With the possibilities analyzed, the systems
planner must put these pieces together to form
one or more sensible systems approaches. A
system approach is simply an overall plan which
relates inputs, outputs, files and operations
into a system which will accomplish the stated
business objectives. It is usually based on some
concept of how the system should function. Real-
time response is a concept; so is automated de-
cision making; mathematical optimization is a
third; integrated data processing is a concept;
online physical control is another, Systems
can be designed as information retrieval, report
preparation, input response, or file maintenance.

The systems approach usually will sharply
narrow the available alternatives for inputs,
outputs, etc. The definition of the systems ap-
proach can often best be expressed as a flow-
chart or '"balloon-~and-box" diagram showing the
principal inputs and outputs, the major opera-
tions to be performed by the central processing
unit and the type and class of files. This activ-
ity definition is usually expressed in runs for
batch processing or transaction classes for on-
line systems. The Activity Sheet is useful in
displaying the design solution; key volumes and
or time relationships can be shown in the grid
area.

In selecting systems approaches, special
consideration should be given to available appli-
cation programs or to solutions described in
application briefs. Taking a predesigned ap-
proach like this may significantly reduce plan-
ning and installing time and provide more pre-
dictable results.

If more than one application or activity is
involved, the interaction among them should be
examined to see whether common inputs, outputs
and files can be used, whether there are any
special problems in using a common central
processing unit, or whether peak loads may be
a disturbing factor. Interaction of multiple
activities may further limit the alternative sys-
tems approaches which are worth careful evalua-
tion.

In summary, the planner makes his initial
choice of a systems approach on the basis of his
knowledge of the specific problem, various
equipment capabilities, and the approaches of
others who have already solved similar prob-
lems. After one, or possibly two or three,
overall approaches have been defined, they are
analyzed in more detail.
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SYSTEM SELECTION

The first step in system selection is to segment
the problem into a series of computer runs.
These runs are usually associated with:

® Conversion of input

® Sorting of input into correct order

(serial processes)

® Answering of inquiries (random processes)

® Updating of information files

® Preparation of reports and other forms of

output
The basic objective of run design is to determine
the organization of runs that will provide opti-
mum performance at a minimum cost. Run de-
sign includes the preparation of a general flow-
chart of the procedure, the design of key input
and output formats, and the definition, flow-
charting and rough timing of critical segments
of the procedure.

The planner designs runs and selects equip-
ment within definite restrictions. Some of them
may be:

® Operational time limits (one shift, two

shifts per day, five days per week, 176
hours per month, etc.)

® Application program minimum-configuration

requirements

® Programming system minimum-configuration

requirements

® Deadline time (daily, weekly, monthly

accounting period or report deadlines)

e Turnaround time (transactions must be

processed within a stated time limit)

e Cost of objectives (total cost or system

rental limits)

® Special systems requirements (MICR,

optical or stub card reading, online special
devices, compatibility with other systems,
ete.)

® Necessary sequence of operations (some

operations must precede others because of
dependence on information produced by the
others)

An initial configuration is selected on the
basis of volume and frequency information, with
suitable input, output and file devices and an
adequate central processing unit. This configu-
ration is selected for a particular systems
approach after completion of run design.

Next, volume figures from Activity Sheets
(associated with each input, output and file) are
translated into rough timing estimates. Data
arrangement within each input, output and file is
put off until later; for now, it is sufficient to
estimate total amount of data each will contain.
Card input files are translated into card read
time by dividing volume by card reader speed.



Reasonable assumptions are made for blocking
of tape files, and total tape passing time is cal-
culated for each file, TFiles contained on disks
are judged for total disk file capacity required,
and for access time and character transfer time
on the basis of the estimated percentage of
activity.

With this information available, the iterative,
or repeated, process of run design and system
selection begins. Runs are usually defined in
descending order of importance: priority is given
to the run that has the greatest impact on total
running time. Adding the input/output times to-
gether for each run ard weighting them by monthly
frequency, then accumulating time across all runs
provides an approximation of performance on a
buffered single-channel system. Measuring this
time against requirements gives a good indication
of the buffering that may be required. A two-
channel system will take roughly half as long, an
unbuffered system at least twice as long. Inter-
mediate results can be achieved through use of
different-speed components and by adjusting the
order of merge used in programs.

The first step in selecting a processing unit is
to calculate internal processing and program stor-
age requirements. One easily isolated element
of each is the Input Output Control System (IOCS)
requirement. Both the processing time and the
core storage needed are defined in published
manuals as functions of the number of files (and
data channels, in larger systems) used by the run.

Calculating the balance of internal processing
time is usually the most difficult task in run de-
sign. There are several reasonable approaches
to estimating transaction processing time. "Bench-
mark' programming is certainly the most accu-
rate, and is especially useful if the overwhelming
majority of transactions are of a single type. Ex-
ception routines that should be programmed are
the compares (to find an active master record),
the record moves (if any), and the actual master
testing and updating routines. Another method
for calculating internal processing time is to
estimate the instruction mix required: the number
of adds, subtracts, compares, and moves, for
example, required in the program. Multiplying
each by published instruction execution times, then
adding together, produces total program execution
time. Finally, it may be possible to estimate proc-
essing time by making a time study of the same
type of run on the same type of computer at another
installation, then adjusting for differences in master
record and transaction record volumes.

Another consideration in determining internal
processing time is interlocking of the core storage
unit as data is transferred between core storage

and input/output devices. Time lost because of
interlock depends on both the particular computer
and the number of words read or written during
the run.

If the logic of the run indicates that tables of
significant size are used, the format of each table
should be established and storage areas set aside.

Storage requirements for instructions and con-
stants are then added. Additional storage is set
aside for error checkpoint (on larger runs), re-
start and other miscellaneous routines. When all
of the storage requirements so far defined have
been added, and the result subtracted from the
block of storage available in the class of system
chosen (4K, 8K, 12K, 16K, etc.), the result is
the storage available for input/output areas.
Number of input/output areas required for each
file is based upon the system's buffering (larger
systems), the relationship between files (master
file or transaction file), and the options in the
computer's IOCS system. Blocking factors are
then established for each file, If the number of
input/output areas is severely limited (or if opti-
mum blocking factors cannot be used because of
input/output area limitations) then moving up to
the next-higher block of storage available or add-
ing additional components or special features.
(such as print storage, high-low-equal compare,
process overlap) should be considered. If design
objectives have been met, each run is then timed,
and a preliminary total cost figure determined.

RUN IMPROVEMENT

After the number of input and output units have
been defined for each run and the processing unit
has been determined (along with preliminary time
and cost information), each run is reviewed to
determine where it can be improved to reduce
operating costs. There may be opportunities to
combine short runs, as long as such combination
does not result in additional equipment require-
ments. Using one or more common files in com-
bined runs or combining a process-limited run
and an input/output-limited run (on a buffered
system) usually will reduce operating costs. If
system rental cost objectives are met and opera-
ting time remains available, partitioning of files
may reduce equipment requirements (but increase
operating time).

If both operating time and system rental limits
are exceeded, the entire scope of the activity must
be re-examined and a decision made either to re-
duce requirements or begin run design again on
a larger system. Less extensive revisions may
often be made before this step is taken. Process-
ing operations such as zero-balancing fields in an
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input transaction, and editing fields of an output
transaction for printing can be moved from process-
limited runs to input/output-limited runs without
any effect on system logic. If the run to be improved
is input/output-limited, essentially opposite
approaches can be used to improve it. By using
processing operations to construct fields as needed,
rather than carrying the fields, input/output time
may be reduced. For example, gross pay minus
deductions equals net pay. Only two of these three
fields need appear in an input or output master

file. Special compacting and coding/decoding
operations may also be used to decrease file size.
When master files contribute excessively to input/
output-limited runs, the effect of additional

internal storage on master file blocking and input/
output time should be considered. Alternatively,

an extraction or change-tape technique may reduce
total job time.

After the means of automatically processing
data is selected and analyzed with respect to time,
cost and accuracy, another important design aspect
remains. Since asystem, by definition, comprises
both an equipment and a human element, all aspects
of the system must be reviewed in terms of the
people who will implement and operate it. Many of
these considerations are discussed in the next sec-
tion; at this point, however, the human element
must enter into future operating costs. Salaries
and clerical support costs are calculated from
actual payroll or industry averages (for new job
positions) and projected over the useful life of the
system. Combined with timing and cost data for
the equipment, this produces a total operating cost
for the new system.

EQUIPMENT SELECTION
The specific equipment configuration is selected
on the basis of individual run design, various

systems approaches, and total company needs,
Questions to be answered include:
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e Will the equipment provide for efficient

growth without substantial reprogramming?

e Is the equipment flexible enough to provide

an efficient operating system even if the
business changes significantly in product
mix, type of customer, volume of orders,
ete. ?

® Can other applications be performed on the

equipment readily — commercial and
scientific work, large and small assign-
ments ?
Also considered are machine backup, program-
ming systems and application programming sup-
port, availability of trained personnel, and de- -
livery schedules.

The choice of an equipment configuration is
not a mechanical procedure requiring the mere
addition of numbers where the configuration with
the lowest cost is the victor. The many intangi-
bles often dominate a decision, yet this does not
in any way lessen the importance of careful sys-
tem comparison.

SYSTEM DESIGN DOCUMENTATION

The system which has been designed must now be
appropriately documented.

1. Prepare an Activity Sheet for the whole
system.

2. Prepare an Activity Sheet for each run.

3. Write Operation Sheets (or equivalent
flowcharts) for critical areas.

4. Describe key inputs, outputs and files
adequately on Message and File Sheets.

5. Prepare an equipment list showing specific
features and prices. This should list both data
processing equipment and other machines or
services required.

6. Prepare a list of personnel for system
operation, showing title, number and salary.

7. X the system is unique or departs radi-
cally from present practices, an operating dem-~
onstration of an initial portion of the job may be
a necessary '"documentation" step.



CHAPTER 5 - ECONOMIC ANALYSIS

Before the planner submits recommendations to
management, he must analyze the new system's
economic impact. Throughout this analysis he
must maintain a management viewpoint. The
ultimate measure of management is the ability
to protect and increase a company's profitabil-

ity — earning the largest, safest return on stock-

holder investment over an extended period of
time. The decision to rentor buy a data proc—
essing system represents a major investment —
in implementation, site preparation, training,
equipment, commitments, etc. Capital invest-
ment decisions are extremely complex, requir-
ing the advice and counsel of a skilled financial
man. Assistance from financial accounting per-
sonnel should therefore be sought — not only in
the development of the capital investment and
return information, but also in organization and
presentation of the economic evaluation. This
should include specific data on whether to rent
or purchase the equipment.

Measurement information gathered in Phase II
is another substantial input to the economic
analysis. Measurement factors should be re-
viewed at this point in order to ensure that the
new system meets costs and savings objectives
that management has already expressed.

MAJOR AREAS OF MEASUREMENT

Economic analysis centers around three major
areas:

1. The present system's direct costs are
projected into the future and compared with the
new system!'s predicted direct costs.

2. Other savings (or costs) in business op-
erations caused by the new system are analyzed.
3. Implementation costs of the new system

are determined.

Present System vs. New System Direct Costs

Present system cost information has been
gathered in Phase I and appears on Resource
Usage and Operation Sheets. Information
gathered in Phase II on future volumes, planned
expansion of product lines and services, etec.,

is applied to arrive at estimates of the costs of
the present system that would be incurred if the
present system were allowed to continue. Costs
should be projected sufficiently into the future to
allow for fair comparison; typically, at least
three years is used. This is often extended to

five or even ten years for large-scale or inte-
grated systems,

Major direct cost categories are:

e Personnel

o Data processing equipment

e Data processing supplies
Data processing costs related to activities that
will be taken over (or superseded) by the new
system should be included. Since the compilation
may cut across the present cost accounting struc-
ture, the costing process may be complex, but
only in this way can present and new system costs
be meaningfully compared. Direct costs of the
new system are estimated for the same categories
as those for future direct costs of the present
system.

Where there is a question as to the expected
level of future input or output volume, the plan-
ner should projectpresent and new system costs
at two or three different levels: an average or
expected volume level and a maximum (and pos-
sibly a minimum) expected volume. The ability
of automatic data processing systems to handle
large changes in volume at relatively minor
changes in cost is often best illustrated in this
way.

Direct costs should be determined on a com-
parable basis for the level (or levels) of volume
selected, and take into account previous cost
improvement trends, salary (and fringe benefit)
differentials between personnel required by both
systems, and the fixed and variable cost aspects
of growth., In planning and displaying cost in-
formation, recognition should be given to the
"'step function" characteristic of costs that are
projected for data processing systems. The
curve will show sudden cost jumps at certain
volume levels (depending upon the initial work-
load of the system) as the system is expanded or
another shift started, then level off for an ex-
tended period of additional volume, and so on.

Economic Value Beyond Direct Cost Savings

In addition to savings generated from reduced direct
costs in processing data, the planner should show
other benefits (and cost savings) derived from the
new system, Benefits are often of an intangible
nature, but an attempt should be made to express
them quantitively in terms of the net value to the
business. For example, in one study an analysis

of customer sales statistics showed that the busi-
ness was losing 4% of its gross sales annually,
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due to out-of-stock situations. The present sys-
tem had a 90% service factor for customer orders;
the new system could achieve a 97% service fac-
tor. "Out-of-stock' lost sales that were prevented
by the new system would, in effect, increase gross
sales.

The same type of reasoning applies to many
areas of new system impact, The importance of
translating narrative statements of benefits (such
as those below) to quantitative statements must
be decided by the planner; each planner's situa-
tion is unique. Benefits that often may be ex~
pressed in terms of dollar savings or revenue in-
crease are:

® Decrease in the length of production cycles.

© Improvement in product quality.

© Shortened response time to prospect and
customer inquiries.

Increase in employment stability.

Decrease in accounts receivable.

Reduced inventories.

Elimination of spoilage, waste and obsolete
materials,

Fewer stockouts.

Reduction in bad debts and bad debt claims.
Improved vendor measurement,

Better sales coverage.

Better product design.

Better operational planning,

Higher degree of standardization,

All of these statements, when reduced to numer-
ical data, relate in some way to the sales/cost re-
lationships of a profit-making organization in
terms of increased sales, or decreased fixed or
variable costs:

0 0 6 0

Company sales-total costs = company net profits before taxes

This equation shows that if a new system can
either assist in increasing sales or decrease
costs, or both, net profits before taxes will in-
crease, If the new system increases costs, the
planner must be able to demonstrate sufficient
increase in sales to produce a profit--over and
above the expected profit if the business had con-
tinued to operate under the present system.

There is usually less need to develop informa-
tion on sales-increase potential if the new sys-
tem will reduce direct costs significantly, How-
ever, before the planner can complete his anal-
ysis he must add in another cost factor: the total
cost of implementing the new system.

IMPLEMENTATION COST PLANNING
Implementation itself takes pl‘ace after the

New System Plan is approved. Planning for
implementation, though, must occur before
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recommendations are submitted, in order to
include the implementation schedule and cost.

Implementation cost planning is based on five
major elements:

o Detailed system design

© Programming

o Physical planning

© Conversion and system testing

© Personnel
These elements are also the framework of the
implementation schedule.

This manual concentrates on planning for im-
plementation rather than the implementation it-
self. Before actual implementation is begun, the
planner should obtain a general background from
such IBM General Information Manuals as "Plan~
ing for an IBM Data Processing System' (F20-
6088) and "Physical Planning" (F24-1052). After
a system is selected, manuals pertaining to the
specific equipment are useful, such as the IBM
General Information Manual "Planning for an IBM
1401 Data Processing System' (F20-0228) and its
companion, the IBM Installation Manual '""Physical
Planning — IBM 1401 Data Processing System'
(C-1404-1).

In developing the overall implementation sched-
ule, personnel requirements are critical. If
the number of personnel available is too limited
(or if they are not experienced enough to handle
the workload), then either their number, their
training, or the original schedule must be ad-
justed. Other adjustments may be necessary to
agree with system and accessory delivery and
physical site preparation plans.

The planner has a twofold responsibility in his
preparation of implementation costs. The first,
of course, is to prepare a realistic estimate;
the second is to communicate this information to
management. The five major elements of imple-
mentation cost planning are discussed in the
following pages. Accompanying each subject is
a cost planning chart that shows one way of dis-
playing cost information., The next chapter, the
"New System Plan'', has an exhibit that summar-
izes cost information shown in each of these sep-
arate charts. These exhibits are intended as ex-
amples of how to display estimates. They are
not intended as IBM's prediction of what a com-
plete implementation program or a portion of
one should cost, Large-scale, multiple-plant
or multiple-office systems could run substantially
higher in total cost of implementation illustrated
in the exhibits; smaller systems could run lower.

Detailed System Design

Detailed system design takes place after manage-
ment has approved the recommendations contained



in the New System Plan, It includes design of

input and output, selection of a method (or methods)
of organizing and addressing files, and the program
flowcharting of each computer run.

In implementation planning, runs represent
strings of related instructions prepared by pro-
gramming personnel whose salaries represent
a significant portion of implementation expense.
A logical method of estimating (and reporting)
these costs is to first estimate the time necessary
to define the runs, then determine the time nec-
essary to program them.

Some variables which influence the time it
takes to complete detailed run design are the
number, state of training and skill of personnel,
the applicability of IBM '"packaged' application
programs (which assist in reducing problem def-
inition and coding costs), the complexity of oper-
ations, and the accuracy of data in existing files.

Once estimates are prepared, the planner
may use a cost summary planning chart (Figure
13) to show costs and time for detailed run de-
sign over his selected time span. This illus-
tration shows that design of the MICR conversion
run is planned for completion in time period one.
Design of the posting run will require two
time periods, and so on.

Minimum, average and maximum design
costs for each run and for the entire job can al-
80 be developed. Alternative plans illustrating
the cost differences between a stepped-up or
crash program implementation schedule and a
normal schedule may be pertinent in some cases.

Total
Cost
TASKS by
Task
MICR Conversion
Run E 500
SORT Run 500 500
Stop-Pay and 500
Short List Runs :@
Posting Run [ 500 500 1, 000
Statement Run 500 500 1, 000
Exception Reports| 500 500
Run
Total Cost 3,000 1,000 4,000
by Time Period 1 2 3 4 5 Total

Figure 13. Detail run design cost summary
(by task and time period)

Programming

After the time requirements for detailed run de-
sign are determined, the planner can estimate
the time and expense to prepare each run's com-
puter program. IBM sales representatives and
systems engineers should be consulted frequently
as improvements in programming languages (and
other means of generating machine instructions)
are being made almost daily. IBM assistance is
available as well on such topics as skill, back-
ground and experience needed of programming
personnel, technical information manuals and pro-
gramming material, and packaged programs per-
taining to specific data processing tasks within the
planner's specific industry.

Despite the number and variety of instruction-
generating routines available today, an estimate
of the time to fully program individual runs will
necessarily have to be approximate. Adequate
time safety factors must be allowed for solution
of unforeseen problems. When preparing and
presenting cost and time estimates (however
approximate they may be), the planner should in-
dicate any special ground rules under which the
estimate is prepared, and indicate that the esti-
mate is just that: an estimate. Estimates must
be revised whenever the conditions on which
they are based are markedly changed, or do not
occur.,

Figure 14 shows a cost summary planning
chart prepared for programming of the same runs
illustrated in Figure 13.

Physical Planning

Although necessarily discussed in the implemen-
tation planning section of this manual, planning

Total
Cost
TASKS by
Task
MICR Conversion
Run 500 500 1,000
SORT Run 500 500 1,000
Stop-Pay and Short 500
List Runs
Posting Run [ﬂo 2,000 1,000 500 | 4,000
Statement Run fsoo 1,500 500 ] 2,500
Exception Reports 500 500 500 500 2,000
Run
Total Cost 2,500 5,500 2,000 1,000 11, 000
by Time Period 1 2 3 4 5 Total

Figure 14. Programming cost summary (by task and time period)
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for physical installation of the new system often
begins as soon as the need for the system is rec-
ognized., The planner should consult company
management, building engineers and IBM repre-
sentatives early in the study concerning possible
sites for the system; such factors as site selec-
tion, floor planning, structural problems, air
conditioning, electrical requirements, safety
and human factors should be reviewed,

Because installation is usually a one-time task,
it sometimes receives less attention than contin-
uing tasks such as personnel education and train-
ing. The planner should nevertheless be concerned
with the scheduling and cost of installation;
poor planning has its price here just as it does in
other steps of the study.

The planner must consider environmental safety
factors as he prepares his installation plans,
Although IBM can advise in this aspect, the plan-
ner himself must assume the major responsibility
here. Limitations of time, money and personnel
may make necessary some compromises in the
new systems procedures, but no compromise
should be made in guaranteeing maximum environ-
mental safety to operating personnel and important
business records.

Physical installation plans will be included in
the New System Plan. A cost summary planning
chart similar to that shown in Figure 15 can be
used to describe the start and completion dates
of steps involved in physical installation of the sys-
tem, and the cost of doing each step.

Conversion

After estimating programming time and costs,
the planner turns to conversion. Some of the steps
in conversion are:

1. Establish schedules for cutover to new sys-
tem.

2. Establish an orientation program for all ad-
ministrative and clerical employees of the company.

3. Plan for ''pilot" operation,

4., Gather data for master files.

5, Edit files for completeness, accuracy and
proper format,

6. Consolidate files, create new files, and de-
termine procedures to maintain files.

7. Provide for training of machine operators
and instruction of personnel in departments that
will supply source data and receive processed data
from the data processing system.

8. Coordinate the actual conversion process.

9. Compare results of the two systems.

10. Retrain and reassign personnel,
If preparation is done well, the conversion itself
proceeds with a minimum of difficulty and con-
fusion,
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One of two general approaches can be followed
at the time of conversion:

Parallel operation. Both the old and new
system are operated simultaneously on current
data; such parallel operation is usually contin-
ued through at least one or two complete proc-
essing cycles (say, accounting months). When
one part is operating successfully, another is
put into parallel operation.

Pilot operation, The new data processing
system is put into test operation as soon as it
is ready, using data from a previous period.
Results are compared with those of the old
method for the same period. Outputis checked
for accuracy, completeness, and proper
handling. Any necessary adjustment to the
new system is made before it takes over the
processing of current data.

Both methods test the new system by verifying
that each individual program is performing as in-
tended. Each also provides valuable training for
personnel in the operation of the entire system.
Figure 16 shows a cost summary planning chart
for conversion and testing of the runs illustrated in
Figures 13 and 14. I shows that the entire task of
conversion will take two time periods beginning in
the fourth and running through the fifth period.
Testing of the conversion run, the posting run and
the statement run will begin at the fourth period
and continue until the end of the fifth period. At
the beginning of the fifth period, testing of the
sort run, the stop-pay run and the exception re-
port run begins and lasts for one time period.

Personnel

Installation of a new data processing system often
affects existing departmental relationships and re-
sponsibilities to a considerable degree. External

Total
TASKS Cost
by
Task
Site Construction 500
Air Conditioning 500 1,000 1,500

Power Supply

Equipment 500 . 1,000 1,500
Installation

Office Layout

Total Cost 1,000 |1,000 | 2,000 | 1,000 5,000
by Time Period 1 2 3 4 5 Total

Figure 15. Physical installation cost summary
(by task and time period)



departments are affected either through their con-
tribution of information to the system or their re-
ceipt of information from it. The planner must
effectively portray these responsibilities and re-
lationships in the New System Plan so that no
operating department affected by the changes is

in doubt as to its new role. It is equally impor-
tant to show the structure of the new data process-
ing department, :

If the planner were to compare internal struc-
tures of various data processing departments, it
would be quite unlikely that he would find any two
identical. However, no matter how they are or-
ganized, the more successful departments have
two major characteristics in common:

1. Responsibility for the data processing de-
partment is specifically directed upward to one
individual in top management who will give it his
full and active support,

2. Responsibility is also clearly directed down-
ward through the data processing supervisor(s) to
each individual in the department. No individual
concerned with data processing should be unaware
of his responsibilities nor denied the authority
necessary to fulfill them.,

To ensure that management is aware of the
special skills necessary in the data processing
department, the planner should prepare a short
description of each job function; this also serves
as a guide for selection and training of personnel.
Assuming that the planner prepared a rough out-
line of a master implementation plan as he esti-
mated systems design, programming and con-
version costs, he can then estimate the number
of people required, their jobs, and when they will
be needed. A further refinement would be to spec-
ify whether each position should be filled by an
experienced person or a trainee.

From this information, training requirements
can be developed, and costs calculated for each
time period and in total. A cost summary plan-
ning chart (Figure 17) may then be developed.
Depending on the circumstances, it may be sim-
ple, as in Figure 17, or elaborate - a simple
cost-per-time-period chart, for instance, can
be expanded through breaking personnel costs
down by the activity being implemented. In pre-
paring the training schedule, personnel affected
by the data processing system but not directly
involved in it must also be considered.

ECONOMIC ANALYSIS SUMMARY

In summary, economic analysis is carried out in
three major steps:

1. Present and new system direct costs are
projected, then compared to establish net oper-
ating improvements over a period of years.

Total
SKS Cost
TA by
Task
MICR Conversion 500 500 1,000
Run |
SORT Run 500 500
Stop-Pay Run 500 500
Posting Run 250 , 1,000 | 1,250
Statement Run 250 1,000 | 1,250
Exception Reports 500 500
Run
Total Cost 1,000 | 4,000 [ 5,000
by Time Period 1 2 3 4 5 Total
Figure 16. Conversion and testing cost summary
(by task and time period)
Total
TASKS Cost
by
Task
Training 100 100 200
Supplies
Advertising and
Employment 750 750
Agency Fees
Personnel Expenses
(Salary, lei‘ng, 550 A 500 A 500 A 3004 100 1,950
Travel and Misc.)
Total Cost 1,400 600 500 300 100 2,900
by Time Period 1 2 3 4 5 Total
Figure 17. Personnel selection and training cost summary

(by task and time period)

2. Benefits other than those involved in the
direct processing of data are translated into
quantitative data,

3. Implementation costs are projected.

In many studies, the planner will produce
sufficient savings in the first step to justify the
system and can merely indicate additional bene-
fits by name rather than estimate their dollar
value, However, when the new system will
cost more to operate or when it "breaks even"
with the present system, additional benefits must
be shown in terms of their net effect on profits.
After revenue, expense, and investment totals
are determined, the planner can produce infor-
mation about profit per sales dollar, profit per
investment dollar, rate of return on investment,
cash flow forecasts, etc,, and other regularly
accepted measurements of the value of an in-
vestment,
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CHAPTER 6. NEW SYSTEM PLAN

The prime objective of the New System Plan* is
to show management that the business can profit
more by investing time and money in the new sys-
tem than in other investment opportunities. While
style, length, and amount of detail vary appre-~
ciably from plan to plan, each should relate how
the new system will operate, and indicate how
much time and money is needed to install it, The
New System Plan should also effectively show
the system's value in terms of business opera-
tion and performance.

Another objective is to provide appropriate
technical information and supporting detail to
enable personnel not on the management level to

review, understand and implement the new system.

For this reason, selected information on inputs,
outputs, files, decision logic, run timing, and at
times even sample problem material is incorpo-
rated in the plan as an Appendix.

To carry out these objectives, the New System
Plan has five sections:

o Management Abstract
The New System in Operation
Implementation Plans
Appraisal of System Value
Appendix

The New System Plan should be easy to read,
attractive, and well organized. A title page and
table of contents are useful. Exhibits and charts
should be numbered and referenced directly by
the text,

MANAGEMENT ABSTRACT

The Management Abstract may well be the most
critical section of the New System Plan. Since
management, when reading it, expects to find

the precise and factual information on which to
make long-range decisions, the Abstract must
reflect management's viewpoint, It is tailored for

* In studies where IBM representatives are requested to pre-
pare a formal proposal for data processing eqiupment and
services, the IBM proposal will cover much of the subject
matter discussed in this chapter. There is no intention
to suggest that the planner duplicate their efforts by pre-
paring a separate New System Plan. In these studies,
the New System Plan as presented here may instead serve
as an outline for an oral presentation to management. At
this presentation, the IBM proposal could be submitted,
along with the planner's recommendations for equipment
and services not covered by the IBM proposal (additional
common-carrier services, physical site construction bids
and estimates, accessories, etc.). If, however, a formal
IBM proposal is not required, the New System Plan as dis-
cussed here may be used as the basis of a formal document
submitted to management.
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the executive who wants to see the results of the
study quickly, in capsule form. There may be
some flexibility of approach, depending on the
depth and scope of the study, but the abstract must
be thorough and yet only contain significant data,
much like a lawyer's initial brief. It should serve
as an extended table of contents for the remainder
of the report. Although usually prepared after the
other sections are completed, it is located at the
front to aid the reader. However brief, it should:
o State the planner's recommendations and
justify the new system objectively.
o Review the results of Phase I and II.
o Highlight the operation of the new system.
o Review the implementation schedule and
cost,

New System Recommendations and Advantages

The Management abstract begins by briefly review~
ing the aims of the study, as in this example from
a life insurance company:

A detailed systems study has been carried out to
determine the best system for our requirements.
The following applications were specified for study:
group billing, group reconciliation, premium and
claim statistics, subscriber history, and claim
approval and payments.

Another example:

The goal of the study team was to design a data
processing system and recommend equipment for
preparing load analysis reports, payroll, mainte-
nance expense accounting, and claim reports.

Both examples define the study scope; all key
activities within the scope should be mentioned.
After a concise statement of the scope and reasons
for the study, basic recommendations and advan-
tages are presented, as in this example from a
manufacturing study:

On the basis of this systems study, we recom-
mend that an IBM 1401 system be installed for

management reporting and production control.
This solid-state data processing system will



provide an efficient and economical processing
system designed to meet present and future
requirements,

The following general advantages should be
realized:

1. Reduced finished goods inventory dollar
value with no increase in stockouts.

2, Preparation of exception data for manage-
ment decision,

3. Higher utilization of production machines
through increased scheduling capabilities.

Significant results from economic analysis

(Chapter 5) are summarized here, with the manage-

ment viewpoint in mind, For example, reduction
of clerical staff may be less important than the way
in which a new system can release critically needed
skills for other areas. Such a minor difference

in emphasis may be critical in convincing manage-
ment that the recommended system will really
accomplish what they, as managers, are seeking.
Another effective way of characterizing the solu-
tion is by means of a brief list of key statements
such as:

1. Up-to-date parts purchasing history, by
vendor is immediately available on the system's
magnetic disk storage.

2. Weekly cost variance reports are issued
on shop orders for which accumulated cost is
5% (or more) above or below standard.

3. Weekly work center performance reports
are prepared showing center utilization and effi-
ciency.

A list of this nature allows even the busiest execu-
tive to see features and advantages of the new sys-
tem at a glance.

Phase I and II Review

The next topic in the Management Abstract is

a short, concise description of the activities
under study., This topic acts as a transition from
the review of overall new system advantages to
discussion of new system operations. It briefly
answers the questions: ""What is being done now ?"
and ""What are the future requirements of the new
system ?" A brief description of present products
(or services performed), rate of growth, present
volume of business and major goals of the new
activity are included. For example:

This activity is directed to the new business
functions of our insurance company. Its purpose
is to handle the details of new business, from
receipt of the application at the home office to the
completion of the policy (and related records)
ready for transmission to the customer. In the
last three years, customer applications processed
have grown from 8, 565 to 9, 811, This is expected
to increase gradually over the next five years., No
sudden jump in volume, however, is expected.

New business is the vital force of our company. If
the organization is to prosper, there must be an
ever growing flow of new customer applications

into the home office. Quick and efficient processing
of these applications will greatly assist in stim-
ulating even more new business. To maintain
company profits, this objective must be attained
without a commensurate increase in operating
costs,

Activity requirements should logically flow from
the activity description. Requirements are defined
in terms of what the activity must do--and, equal-
ly important, what it does not do. For example:

The new system must:

Review application and related forms.
Request medical and policyholder history.
Prepare processing documents,
Assemble application data.
Underwrite applications

Prepare declination letter,

Calculate premiums,

Prepare policy.

Prepare internal records.

Prepare external records,

Provide new business statistics on a
current basis.
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The new system does not:

Determine outside underwriting services.
Determine underwriting standards.

Set limits for policy size.

Initiate new plans of insurance,
Determine medical standards,

Determine premium rates or dividend
schedules,

DU WD
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Restraints or other limiting considerations are al-
so mentioned. A brief statement such as this is
sufficient:

Total cost of the new business function (as
defined in this activity last year) was $100, 000;
this includes personnel, equipment, and facilities
used to perform the functions associated with new
business processing. The new system has this
figure as a maximum cost limit.

Major ground rules such as cost limitations, pol-
icy restraints, location preferences, and controls
on activities should be identified here.

New System Operation

The new system in operation is then described at
the management level. Managerial uses of infor-
mation are stressed rather than data processing
equipment, operations or procedure. Major oper-
ations or groups of operations, not detailed proc-
essing steps, are illustrated. A system flow-

chart (Figure 18) is a concise way to show the
major operations performed, Narrative description
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1440
Process Trans-

Transactions action
Update Style
Master

Figure 18. System flowchart

of major inputs, outputs and mainline oper-
ations may be included -- for example:
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Sales cards, produced by the ticket converter,
and miscellaneous transaction cards are read by
the 1440 and placed in disk pack storage. All
transactions are then sorted internally into the
sequence of the style master: department, manu-
facturer, class, price and style.

The unit totals of orders, receipts, and vendor
returns, and the dollar sales by department are

Sorting
Area

accumulated and printed, for checking to the con-
trols previously established.

The 1440 next processes the day's transactions
against the style master file, reflecting the results
of all transactions upon the master file as the daily
best seller report is prepared. As a by-product of
this processing, the 1440 reviews the stock-to-sales
ratio of each style. This review considers the
relationship of the day's sales to the quantity on
hand, in order to spot an item that has sudden
movement, and may, for instance, report all items



with greater than 15% movement. The 1440 also
reviews the movement of the week and reports
items of, say, 25% movement. A third test con-
siders the last two periods and reports movement
of 40%. These percentages may be varied to
correspond to the type of merchandise and length
of period.

Personnel requirements are also discussed
since personnel are the most important part of
any organization and proper emphasis of their
role is essential. Job descriptions for new skills
to implement and operate the system are summa-
rized, as in this example:

The full-time personnel required for this effort

may be divided into three major categories:
1. Systems analyst — responsible primarily
for designing the systems and acting as
advisor to the programmers in system
problems. He may also serve as a
programmer,
2, Programmer — responsible for translat-
ing the basic procedural flowchart mate~
rial into working computer programs. He
does machine coding and program testing.
3. Operators
a. Console operator -- in charge of opera-
tions in the machine room during actual
running of the equipment,

b. Machine operator -- responsible for
operating the card and tape equipment of
the data processing system,

Changes in the organizational structure, if any
are required, are also outlined. Brevity is again
essential, as in all sections of the Abstract.

Review of Implementation Schedule and Cost

The overall cost and time schedule of converting
the new system is discussed here. The planner
previously prepared separate cost summary plan-
ning charts for the three major elements in im-
plementation: procedures, personnel and physical
planning (procedures were subdivided into detail-
ed run design, programming and conversion).
These elements are now summarized into one
overall cost summary, as in the planning chart in
Figure 19 (separate charts are included in the
more detailed Implementation Plans section).
Narrative explains major elements of the exhibit.
For example, the personnel selection and train-
ing entry (left side of Figure 19) was explained

Total
TASKS Cost
by
Task
Detail System Design [3, 000 _ 1, 000 ! 4,000
Programming 2,500 5,500 2,000 1,000 | 11, 000

Installation ILOOO N 1, 000 N 2,000 N 1,000} 5,000

1,000 , 4,000{ 5,000

Conversion and Test

Personnel Selection 1,400 , 600 , 500 , 300 , 100 2, 900
and Training

Total Cost 6,900 |8,100 | 3,500 | 4,300 | 5,100(27,900
by Time Period 1 2 3 4 5 Total

Figure 19. Implementation plan cost summary
(by task and time period)

as follows:

This task involves the selection and education of
personnel capable of effectively performing func-
tions such as systems analysis, programming con-
version, documentation and console operation. The
selection procedures include aptitude tests, educa-
tional qualifications, and past experience reviews,
Training will involve both classroom and on-the-job
programs. A detailed cost breakdown of this task
is included in the Implementation Plans section.

THE NEW SYSTEM IN OPERATION

This section expands topics from the concise pres-
entation in the Abstract, using diagrams, charts,
and narrative to provide different levels of detail
necessary for different readers. Subjects that
are covered are:

e How the new system will work.

e How personnel will be organized.

e What equipment will be needed.

e What the operating costs will be.

How the New System Will Work

In arranging his presentation, the planner always
must consider the data processing background of
his audience, If they are familiar with basic func-
tions of the various units, an activity may be imme-
diately described with a flowchart showing how the
data processing system fits into the activity's oper-
ations, However, in many cases it is better to out-
line the activity from a more general standpoint,
where the data processing system is considered

to be just one of the many necessary resources to
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perform the job. When this is done, an Activity
Requirements Model (Figure 20) shows the inter-
acting elements of inputs, operations, resources
and outputs. Once the reader has a firm under-
standing of the basis upon which the new con-
figuration of personnel, equipment and facilities
rests, he is in a good position to see concepts and
relationships of the activity flowchart—in which
the principal elements of the activity are related
directly to the new data processing equipment.
The activity flowchart describes the same ele-
ments as the activity model, but emphasizes the
overall role of one resource, the data processing
equipment. Symbols represent the equipment itself
and the form in which data appears at various
stages in the work process; the idea of step-by-
step sequence is also introduced, Thus the main
difference between the activity model and the
activity flowchart is the arrangement of the prin-
cipal elements, the emphasis of the role of the

data processing equipment, and the flowchart's
emphasis on the sequential nature of performing
the job.

Just as system design problems were clarified
by thinking in terms of computer runs, new sys-
tem description is clarified by illustration of the
system's operation in terms of these runs. This
requires a deeper level of detail than the activity
flowchart. Computer runs are documented in
program flowcharts. Here the work process is
related directly to each component of the data
processing system. Where even greater detail
is needed, flowcharts showing sequence of key logi-
cal and arithmetic processing steps are used,

The inclusion of program flowcharts in this sec-
tion is usually not vital to an understanding of how
the new system will work, Whether the flowcharts
are placed here or in the Appendix is determined
by the general level of detail of the complete New
System Plan.

t:
Inputs Operations Outputs
1. Deposits. 1. Open new account 1. Management reports
2, Check R 2, Monthly statements
‘ ecks 2. Accept deposits Re iliation list i check

3. New accounts 3. Cash checks 3. Micon;:.l iation ;sj s and checks
4. Fed letters and local clearings 4. Prove counter and clearing items 4, crollim records
5. Utility bills 5. Mail cash letters and clearings
6. Official checks 6. Post on-us items
7. Miscellaneous entries 7. TFile checks

8. Prepare reports

e
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Balance to controls
Compute service charges
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Mail statements
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Checks
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Tellers machine
Proof machine
Telephone

Data processing system
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Account balance file
Account detail file
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Figure 20. Activity Requirements Model - Demand Deposit Accounting




Before completing this section, the planner
should carefully review all material to once more
" check applicability and accuracy of each item.
Does it serve its purpose of communicating ideas
and knowledge ? Does the exhibit (model, activity
flowchart, program flowchart, etc.) need addi-
tional explanation ? If so, is the explanation near
the exhibit (or properly keyed to it if placed fur-
ther away) ?

In general, this section must serve as convinc-
ing proof that the New System Plan's recommenda-
tions of personnel, equipment and facilities to
implement the new system are soundly based on
knowledge of the activity's data processing
requirements.

How Personnel Will Be Organized

Having shown how the system will work, the
planner now describes who will make it work.
Organizational changes necessary have been out-
lined in the Abstract section and are presented in
more detail here, Cost summary planning charts
(similar to those prepared for implementation
planning) are a good way to illustrate the type of
personnel needed, the time when they will be re-
quired, and the expense they will represent.

This section will receive management's close
scrutiny, so the planner must put himself in
management's position as much as possible when
he prepares it. As he prepares this section, he
might ask himself such questions as:

1. Has a voluntary recruitment program for
the new department been established which will
be open to all personnel?

2. Does the new data processing department
provide proper incentives to new personnel with-
out unbalancing the company's existing wage and
benefit structure ?

3. Will a thorough plan to retrain, if necessary,
and reassign employees be established? Will it
stress individual needs ? How will it be communi-
cated to employees ?

4. Are education and training plans commen-
surate with job descriptions ? In other words,
will the new data processing department employee
be properly prepared to assume the job respon-
sibilities outlined for him in the New System Plan?

5, Are all sales personnel and others who have
contact with the public (such as advertising and
public relations) been informed of the ways that
customer service will be improved under the new
system ?

6. In summary—will the manager of each de-
partment affected be able to frankly answer the

one question invariably asked by their employees,
"How will this affect me?"

What Equipment Will Be Needed

Here the major contributions of each unit of equip-
ment to the system as a whole are described. Phy-
sical characteristics (such as reading, punching,
printing and arithmetic rates) are translated into
specific operating performance. A statement such
as "The high-speed printing capability will mean a
two-day improvement in our order-confirmation
schedule" is much more meaningful than one such
as ""The printer operates at speeds up to 600 lines
per minute''. Exact performance capabilities may
not be available because detailed timing estimates
have not yet been made. However, it is far more
meaningful to present equipment in terms of what
it can do rather than resort to pure physical de-
scription, even if the estimates are labeled ""approx-
imate'", Detailed description of such things as di-
mensions, weight, and electrical requirements
may be of importance to some readers and may

be placed in the Appendix. Photographs of the
equipment and charts which illustrate components
are helpful, especially if supported by a narrative
description. A blueprint or artist's rendering of
the data processing area showing the proposed
location of major equipment also provides the
reader with useful information.

What the Operating Costs Will Be

The new system must be defined in terms of its
operating costs. A comparison of these costs

with estimated savings and other benefits is pre-
sented in subsequent System Appraisal section

and summarized in the Abstract section. Since
new system costs were developed in economic anal-
ysis (Chapter 5), the description of operating costs
is mostly a question of display.

Financial data is usually illustrated in tabular
or graphic form, Even a cursory inspection of to-
day's business newspapers and periodicals shows
the importance of graphic presentation. Descrip-
tions of types of graphs and their preparation are
available in most basic accounting, statistical or

‘business arithmetic books.

In the day-to-day operation of the business,
management often finds that expressing total cost
in terms of dollars only is misleading. This is
.also true in the New System Plan. The planner
should present cost information in terms of sig-
nificant percentages, ratios, net differences and
other analytical relationships to provide true
insight into the meaning of his figures.
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IMPLEMENTATION PLANS

Much of the data for this section was developed
during analysis of implementation costs, so the
planner need only extract and condense this ma-
terial to present it. - Here he should emphasize
duties and responsibilities of each department
(and, if applicable, each individual) involved in
implementing the system, The interlocking na-
ture of their duties should be stressed so that
management is well aware that delays in specific
assignments will usually result in delays of other
assignments. If not corrected, these delays cause
still other delays, and so forth, and the installa-
tion date of the system may be missed,

Useful exhibit material includes a preinstalla-
tion schedule, separate cost summary planning
charts for personnel, programming procedure de-
sign ete. (which are the basis of the implementa-
tion cost planning chart presented in the Abstract
section), and school schedules for training of
personnel. The IBM General Information Manual
"Planning for an IBM 1401 Data Processing Sys-
tem" (F20-0228) shows one type of preinstallation
schedule that can be used as a guide in preparing
exhibits for this section.

Another exhibit which can usefully be included
is a proposed periodic (weekly, monthly, etc.)
progress report to management, Such a report
not only assists the planner in organizing his prog-
ress-reporting facts, but also emphasizes the
need for another very important part of a good
preinstallation schedule: the periodic staff meet-
ing, in which the balance of the implementation
plan is reviewed with management in the light
of progress to date.

APPRAISAL OF SYSTEM VALUE

This section provides the facts and figures devel-
oped during economic analysis. Itshould be organ-
ized to facilitate reference to and from its high-
lighted version in the Abstract section.

Often the benefits obtained in the early stages
of the new system depend heavily on its on-time
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installation. This fact should be illustrated wher-
ever possible, especially if the installation date
will be affected by particular deadlines; approxi-
mate cost of not meeting these deadlines is an
effective display.

APPENDIX

The content of this section is largely determined
by the overall degree of detail necessary in the
New System Plan, The Appendix consists prima-
rily of supporting details for technical personnel,
both in the data processing department and in

‘other departments affected. The documentation

of such details should be concentrated on critical
or advanced areas: the Appendix should add
knowledge, not weight, to the New System Plan,
Forms used in the operational study are se-
lected for description at whatever depth nec-
essary. Some systems descriptions need only
include Resource Usage and Activity Sheets;
other studies require Message, File and Oper-
ation Sheets. Other documents and forms may
also be required for a description of internal
procedures; among them are:
e Descriptions of new equipment
Detailed physical planning information
Run timing estimates
Card, disk or magnetic tape requirements
Descriptions of school courses
Sample programs
Rationale behind formulas and calculations
Programming systems support

SUMMARY

While this manual presents an organized, documen-
ted approach for conducting systems studies, its
use is no substitute for creativity on the part of
the planner., Creative work demands devotion,
concentration, study and hard labor. No study
disciplines or technique can do more than assist
the planner in organizing his efforts and facts.

It will always be up to him to provide the creative-
ness that will result in a profitable and practical
design of far-reaching benefit to the business.
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