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ABSTRACT

This paper briefly reviews my involvement in the
development of the Function Analysis System
Technique (FAST) and the FAST diagram. It
discusses the basic FAST theory, compares the
various FAST methods currently in practice and
recommends separating them into three separate and
distinct processes. At the present time I list these
processes as:

1. The C. W. Bytheway Method,
2. The Technical FAST Method
3. The Customer Oriented FAST Method.

The intention is to eliminate confusion and
provide three clearly defined processes for application
in the current world of management techniques,
especially in the fields of Value Engineering (VE)
and Benchmarking.

INTRODUCTION

Attacking an [Icon is not only difficult, it is
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dangerous as I have learncd only recently. Poison
pen letters and threats of dire consequences are not
beyond the scope of those who truly believe their
ideas and methods are inviolate.

The FAST diagram is such an Icon.

However, there may be good reasons for
questioning and criticizing methods to advance the
technology or perhaps clarify the situation to avoid
confusion for people who may just be developing an
interest in the methods and theory of a process.

Manual Of Practice

In 1993 a committee was established to define
FAST for a section of the proposed SAVE Manual of
Practice. Nothing has ever come of this admirable
attempt to clarify just what a FAST diagram is and to
define basic construction elements. As a member of
this committce I have been extremely disappointed
that some basic criteria was not developed. One of
my main reasons for this feeling is that rather than
clarifying the subject of the FAST we are continuing
to create confusion.  Clarifying this subject is
important, especially for new members or first time
Conference attendees who look to us for leadership.

Selling Confusion
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Since 1990 the National Business office informs
me that about 20 percent of all International
Conference attendees were attending for the first
time. I believe that many, if not all of these
attendees, believe they are joining a group of experts
in the field of VE. They attend the Conference to get
many of their questions about VE answered.
Unfortunately this is not always the case.

I have attended many meetings, panels, etc. led
by the experts and heard many questions from people
attending for the first time. Frequently, the answers
to their questions were so confusing or contradictory
that I can see why many of these people never come
back or fail to join the Society. How do I know that
this is the case? Since 1990, based on averages,
there have been about 400 newcomers attending the
Conferences, If they had become members, we would
have increased our membership to a level we haven’t
seen since 1981.

We have a very good thing in VE but we haven’t
yet learned how to develop it.

Fast Divided

At the present time we in the Society are selling
two separate and distinct FAST systems in what are
presently known as technical FAST and Customer
(TASK) FAST These terms are in the literature and
software programs are now available to make both
types of diagrams.

This is unfortunate as my associates and I believe
they are two separate and distinct systems.
Recognizing this fact would give SAVE and VE
another very useful system to satisfy today’s needs.

It is our firm and unyielding belief that only one
FAST system is required. The reason is found in the
following analogy.

e A part in a product is the same as an action in a
process or system.

® The part in an assembly contributes to the overall
operation of the assembly in the same way that
an action in a process or system contributes to
the overall operation of the process or system.

The proof of this statement is that we have
conducted hundreds of successful projects that
confirm this belief.

In the analogy notice that we have said actions.
The parts and actions are alike. Functions are
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performed by the parts and by the actions.
Actions are not functions.! Functions are the
result of an action. It is clearly a mistake to call
an action a function. Anyone entering into VE
should make every effort to understand the
distinction. It is the basis of VE. Examples of
functions used in actual analysis can be found in
Park’s Catalog of Frequently Used Functions In
Value Engineering . *

There is a difference between the
construction of a FAST diagram of a product and
a FAST diagram of a system. The difference is
that the product lays on the table and can be
minutely examined and defined by the team
without contradiction, until it is necessary to
“fit” the functions into the logic of the diagram.
In the case of a system, people on the team are
frequently being asked to define at least segments
of their job and they very quickly recognize that
many functions are not required and hesitate to
state them. It is frequently more difficult to
define people functions than hardware functions
for this reason.

DEVELOPMENT OF FAST

“I cannot tell you what others were doing.
I can only tell you what we were doing
and our relationship to others interested in
the same subject.” R. J. P-10/7/92

A brief discussion of how we developed the
FAST diagram system should be helpful in
understanding how our theories evolved. T will
not go into all of the details but for those who
are interested they are available.

Introduction to VE and Function

I was introduced to VE in 1960 at a workshop
conducted for our company in Dallas by General
Dynamics.  The workshop presenters were
highly skilled “originals” and included Smoky
Doyle, C.P. Smith, Bill Mac Murray, Barney
Eads, and others. By all of the usual standards
the workshop was a success. However, 1 was
confused and did not get the point of the process
until some weeks later when I was faced with a
difficult problem. I was really stumped and could
not come up with a solution until the idea to
“Think Function " jumped into my head. The
result was that I solved the problem and changed
my attitude. I realized that there really was
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something to this function definition; however,
making it work was a chore.

Shortly thereafter I was Chief of Value
Engineering for Continental Motors Corporation
with the responsibility for setting up programs
for the study of engines. The range of products
included gasoline and diesel engines for trucks,
tractors, and marine applications as well as
reciprocating and turbine engines for helicopters,
trainers, drones and private aircraft. This series
of complex products identified a great need for
an effective VE operation.  Therefore, 1
accelerated and intensified my study and research
into VE and function analysis.

Function Definition and Analysis

I quickly realized that although everyone talked
about function there was very little written about
it. Although Larry Miles warned about the
difficulty of defining functions, he did not give
specific information on the process. There was
practically no information on how to define
function properly or examples of what
constituted a good function definition. In
addition, function analysis methods were very
random. There was no clearly defined system to
show how to select the proper function for
creative effort. However, my efforts were
creating greater understanding and knowledge .of
the VE system.

ENTER FAST

In 1965 Charles Bytheway presented his paper
on FAST at the International Conference in
Boston. * 1 immediately recognized the potential
of the system and studied the paper carefully.
Although I understood the theory, I could not
figure out how to place the function boxes. 1
discussed this with Charlie by phone and mail
but still could not decipher the process.
However, in our discussions Charlie pointed out
that the goal of the diagram should be part of a
system to increase the capacity for effectively
performing VE. He said ,” It produces results
because it is a systematic discipline that demands
answers to specific questions.” This was what I
was looking for and what I believed VE needed
to become a true management system.

In 1967, I accepted a position in the cost
area of the Engineering, Product Planning and
Development office of the Chrysler Corporation
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and began a program to introduce and apply VE
principles to the product cost system. By 1969,
I had met with and explained the VE process to
every vice president of the corporation and
obtained their tentative approval for formal VE
operations.

To aid in implementing operations, Wayne(Doc.)
Ruggles of VAI and I made a presentation to the
World Wide Chief Engineers Council. The present-
ation was a success and I obtained approval to
send a team of four people to a VAI workshop in
Schenectady N. Y. These people were to aid and
support me in conducting our first workshop. The
candidates were:

¢ Paul Frusti, CVS, FSAVE, Design
Engineering - Value Guidance Supervisor

* Bob Dynes,- Design Engineering-
Mechanisms Specialist

¢ Ed Dobziniak,- Product Cost Specialist

¢ Bob Lehman - Chrysler Institute -
Management Training

Each person was assigned a specific area of the
program for special attention. As it happened, this
was the first workshop that VAI used FAST in the
program. Upon returning from the workshop with
the information the team had, we put together a
tentative FAST system. Each person then prepared
a section for a manual and within six weeks, we
conducted our first highly successful workshop.

As a result of this first workshop and many
subsequent workshops, we developed our own system
based on the VAI process and our own experience.
One of the main differences we implemented early in
the development was to assign all “when” functions
to their primary path functions. We found this to be
very helpful in developing “family trees”, especially
in complex projects. It was also necessary for us to
develop a system to create a more practical function,
cost, value matrix. From these early developments,
we began to work towards a system that provided a
continuous link from function definition to the
functions that offered the potential for maximum
benefit from creativity. These we call Targets For
opportunity.

Fast Development

In May 1970 I put together a presentation for the
SAVE Detroit Chapter called “A New Approach To
An Old Technique -- FAST Diagrams”. Paul
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Frusti and I presented this to the Chapter and
received an enthusiastic response that eventually
resulted in our famous FAST Breakfast program
organized and shepherded by Ed Heussner. As a
result of this program, many Detroit members
became proficient in the FAST system.

In the meantime, we discussed with John Hollar
and Don Goss of the State of Pennsylvania their
applications of FAST to systems. We also met with
Frank Wojciechowski at Xerox, Charlie Bytheway
and others to either demonstrate our approach or
discuss theory.

In June 1971 I participated in a SAVE Inter-
national Conference Panel on FAST. This session
created substantial interest in the subject and during
the balance of 1971 I was a frequent speaker on
FAST at SAVE chapters around the country.

FAST Breakfast Program After Paul and I made
our presentation to the Detroit Chapter in May 1970,
interest was so great on the part of chapter members
that we agreed to teach them how to make FAST
diagrams. After several meetings, it was agreed to
set up monthly meetings to increase the proficiency
of the group. The monthly meetings were held from
8 a.m. to 12 p.m. one Saturday a month and became
known as the FAST Breakfast Program. Several
members traveled over a hundred miles each way
every month for three years to attend these programs.

Our first FAST Breakfast project was to study the
SAVE Society, its members, organization and
operations.  This project was the result of an
assignment by the National Board to Dick Park, C.P.
Smith and Russ Brannen. Preliminary conclusions
were presented to the Board of Directors at a meeting
in Detroit on December 6, 1975. Results were so
revealing that we were asked to expand the study in
depth.

As the skill of the group increased, we worked on
several community projects as a Chapter program.
Among the projects were the Royal Oak Michigan
School Board, and the St. Joseph Mercy Hospital.

The SAVE project was completed and a
presentation was made to the SAVE National Board
with recommendations to have other chapters develop
specific, detailed procedures for implementation.
Upon completion of this project, the FAST Breakfasts
were terminated.
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International Conference Exposure In October 1972
the Detroit Chapter presented a regional conference
attended by over 100 people. The conference
included seven papers on FAST and a Proceedings
was published. ¢

In April of 1973 Frank Clark, Paul Frusti and I
conducted a two hour FAST program for the 1973
Japanese Cost Reduction Team led by Eiichi
Marichina, IBAM and Yasuhiro Kitamura, Japan
Steel Works. I believe this was the first presentation
the Japanese had ever attended on FAST.

In May 1973 the Detroit Chapter FAST Breakfast
participants presented a four hour FAST workshop
for over 100 attendees at the International Conference
in Chicago®. This program was the first to offer a
major How-To-Do-It program on FAST. Those
participating included me, Chairman, Ed Heussner
and Horton Matthews, Program Leaders and Frank
Clark, Paul Frusti, Gene Kleemann, Charlie
Pagannini, Donna Rogers, Ron Schliebe and Bill
Wakerly as Associate Leaders. These people
represented , Chrysler, Ford, Chevrolet Div., GM,
Excello, and St. Joseph Mercy Hospital.

The 1977 International Conference was held in
Dearborn, Michigan. I was the Technical Chairman
for the conference and Paul Frusti was Director -
Technical Sessions. After reviewing past conference
attendance and results, it was decided to organize the
programs with both technical papers and an extensive
workshop program. The workshops were to satisfy
people new to VE as well as to offer advanced
programs for skilled practitioners. One of the key
workshops was on Function and FAST. Leaders for
each workshop were selected from the most
knowledgeable and skilled people in the Society. The
entire Function and FAST Workshop has been
included in the Defense Management Joint Course
"Principles and Applications of Value Engineering”
Appendix V.5

During the development of the programs
discussed above, Paul Frusti and I were conducting
additional projects at the Chrysler Corporation and
learning how to apply FAST to a very wide range of
projects. Among these project were the following:

Improve product quality

Reduce product warranty

Increase the effectiveness of engineering budgets
Improve productivity

Technical operations, Dynamometers, Wind
Tunnel, Emissions, Drafting operations,
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Administrative practices, Etc.
s Create complete Engineering, Purchasing,
Manufacturing, Cost Information System
Job descriptions and Evaluations
Plant operations improvements,
Energy conservation
Plant and Facility expansion
Public relations programs
Forecast 90s Future Service plans
Real estate administrative programs, --
Construction, Insurance administration
Dealership building standards and specifications
Vehicle safety and security -- Why and how
people steal cars
Planning and sales -- Why people buy cars
Future products.
Product design and analysis
How to identify the Characteristics of High
Impact Low Cost Product Change

In addition to product projects, VE and FAST
were applied to aiding college students to evaluate
their background and prepare themselves for the job
market. We are also aware of FAST being used to
analyze personal budgets , build a house, evaluate
life styles, how to run a boy scout troop and locate
girls. Each project added to our knowledge and
understanding of the potential scope for the
application of VE and FAST

TECHNICAL ANALYSIS

This should be an adequate chronology to
convince you that I know from extensive practice that
the same procedures can be used to construct a FAST
diagram for any type of project. These projects can
be a mechanical product, administrative problem,
sales project, community affairs, medical analysis or
any other and it is especially useful in defining
“fuzzy “ problems or problems that are not clearly
defined. This is simply because the definition of
function forces people to develop new insights
relative to the problem to satisfy the logic
requirements of diagram construction. This can be
done only by the human brain. Therefore, I believe
that if the problem requires thinking, anything that
can be done to improve  thinking will be
advantageous and can be applied to any type of
problem.

THE C. W. BYTHEWAY METHOD

When we stand back and look at the whole FAST
picture from our point of view, it is our belief that
Charles Bytheway discovered the Theory of Function
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Relationships (TFR). Before this we don’t believe
anyone ever tried to relate the defined functions in
any way. He found that every function satisfies a
cause and creates a result. He then invented a way
to illustrate this relationship, that he called a FAST
diagram for Function Analysis System Technique.
The diagram showed the how and why or cause and
effect relationship between functions and can be used
in a number of ways to aid and advance the practice
and benefit of VE.

However, the FAST diagrams that Charlie
Bytheway constructs are not the diagrams that most
of us construct in one form or another. In his
writings and presentations, Charlie has pointed out
that he controls the resultant diagram by his constant
analysis and acceptance or rejection of the output of
the team. In effect, Charlie is the filter through
which all team output flows. In effect it is his
diagram. He has stated that he hardly ever completes
a FAST diagram. This is because when he gets what
he believes will lead to a solution he stops further
development.

TFR_METHOD

The system that we have developed makes use of
the TFR but the construction and application are
different. We strive to bring the team together and
have them construct the diagram based on their
knowledge and understanding of the problem.
However, we insist that the problem will tell you
what it is. You cannot change the problem to satisfy
your wishes. This method is frequently called
Technical FAST. Constructing a TFR diagram is not
an easy task. Participants are forced to think deeply
about the project because the functions as originally
defined do not always fit the how and why logic
questions. The team must stretch their thinking,
change their role and do anything and everything
possible to satisfy the diagram logic requirements.
This forces insights that open the mind to a far better
understanding of the project than anyone had
beforehand. The completed plot then becomes a
graphic representation of the project and it provides
the assurance that it thoroughly describes the task. In
addition, it can also be used for a number of other
factors in the future.

We also strive to “close” the diagram. This
assures us that nothing has been overlooked. When 1
say “close” the diagram I mean to draw the diagram
so that it can be entered at one or two points on
either the higher or lower order end. I have heard
people ask , “ How can I be assured that I haven’t
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forgotten anything?” the answer is “close” the

diagram.

For a product, closing the diagram will usually
force the team to include manufacturing and
consumer related factors. Many times this will lead
to areas of the project that may not otherwise have
been considered and the result will be major
beneficial changes.

A major advantage of constructing a problem
diagram is that it draws the group of diversified
experienced people together. No matter what their
background they are all striving to find the answer to
a simple two word question. This tends to eliminate
or reduce the differences between them and in the
end produce a truly homogenous team.

After the diagram has been completed we use it
to determine the functions that are likely to produce
the greatest benefit from creative exercise. This is
accomplished by going through the Function-Cost -
Value matrix. The TFR diagram is used in this
phase to identify the reason for various parts and
functions and often breaks a roadblock in thinking by
clarifying the process.

Additional Uses - A major benefit from constructing
a complete diagram is its use as a sales tool to
explain a complex process in terms that are easy to
understand. A very high level executive explained
this benefit in terms that said it makes the most
complex problems so clear that anyone can
understand it.

A little realized use for a completed diagram can
be control. In one case, a very complex diagram was
used as an agenda for a controversial social problem.
The HOW - WHY logic made it possible for the
Chairman to place various member priorities in the
context of the whole problem and at the same time
obtain group consensus.

When understood and done properly a TFR
diagram plot, in any form is an amazing document.
However, some forms are better than others.
Constructing a FAST diagram in any form should not
be a fill in the blanks exercise. It is an exercise in
thinking and in the struggle can be a genuine
brainbuster.

Basic Structure - The model we make is designed to
show the relationship of functions, their cause and
effect. When we answer the HOW question, the
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answer must be the reason the function is being
performed. When we answer the WHY question, the
answer must identify the purpose of the function.
This how and why relationship should, in most cases,
show linear relationship that reaches from the basic
need on the left to the lowest order function on the
right. When this primary path has been completed
the remaining functions can then be fitted into the
model at their most effective position. This step is
usually done by selecting any one of the remaining
functions and asking WHEN it happens relative to the
primary path functions. Another way of saying this
is to ask what primary path function happens at the
same time. WHEN does this function happen?

This function is then aligned vertically with the
primary path function and connected with a vertical
line from the middle of the top or bottom. It does
not matter whether the when function is above or
below the primary path function, place it wherever it
is the most convenient from a layout standpoint
because we expect this function to be the start of a
family tree which will create a secondary path. The
final diagram will be based on drafting to create a
clear, readable pattern with as few crossed paths as
possible. This is usually not a problem.

When the WHEN function has been placed, the
HOW and WHY questions should be asked of the
new function to see if a family tree will develop. If
it does, the path should be constructed in the same
manner as the primary path.

It must be clearly understood that we are talking
functions, not two word actions.'* I recommend that
the defining of functions should be understood before
undertaking the construction of an TFR diagram Plot.

Objective - The objective is to create a diagram that
will lead to increased creative freedom and oppor-
tunity. The model should represent all of the
functions performed by the product within the scope
of your project. It should act as a link between the
original project and what it does or offers the
customer. Constructing a TFR diagram is a difficult
mental exercise that can offer a major opportunity for
creative development. It develops creative chaos
and aids in organizing the random operation for
improved understanding and major benefit.

We have never developed a rigid set of rules for
construction because it was our intention that the
construction of an TFR diagram be relatively
unconstrained. This should make it easier for the
constructors. The last thing we wanted was for






