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Abstract
ARCHITECTURAL PROGRAMMING:
Problem Definition and its relation to the

Design Process

Peter I. Karp

There is, currently, considerable evidence of confusion
and conflict within the profession of architecture. This
conflict stems from three majqr factors. %hese are:-
i) The Technological Age
ii) The Complexity of Problems
iii) The Client.
Each of these is examined; the conglusiop being that for

L

architecture to develop, defined Process or Method is needed.

Scientific Method is then examined to find the foots of Process.
The argument is that architecture can, and must, learn Method
or Process from the Technologies. The conclusion is that for
any Process, the first step is the initial definition of the

problem,

This problem statement (with respect to Architecture) is dif-
ficult, since it involves non-quantifiable goals statements
and concepts. The Process whereby this Problem Statement is

-achieved has been defiqed as Programming.

This definition involves Areas of Concern and results in
\

Criteria for Programming, which are:



a) Flexibility

b) Feedback

c) Experience

d) Communication
These criterié-are then used for evaluation of the Case
Study. The first part of the case study examines, in detail,
the Programming Process of a large architectural firm. Part

two examines four other Programming Processes, in less detail.

The study is then evaluated by re-stating the definition of
Programming, and describing various potential uses of Program-
ming and concludes in the statement of two over-riding con-
i
siderations for Programming. These are:-
1) The Statement of the Problem is the product
of Programming. .
2) Programming and Design are Processes within
an overall Project Delivery System. The
envelope which contains them is Management;
and their interface is the Statement of the
Problem.
The appendix contains illustrations of techniques used by
the firm for the specific case study, together with documen-

tation and evaluation of three different uses of their

Programming Process.

A comprehensive bibliography completes the document.
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Section A:

INTRODUCTION

. 1.0 Architectural Programming.

1.1 Choice of subject for study. For some time now, the

author has been interested in design process, as applied

to architecture. This interest stems from a realization
of certain inadequacies in his own make-up which are
strongly related to some of the problems that are facing
architects today. The choice of subject is related to the
author's position at the end of a period of study, with

respect to practising architecture in the near future.

It was felt that by defining a position and an attitude to

the design process, the author would be best prepared for

his future role as practitioner.

Many.journal articles and books surveyed over the last
severai years have led to an increasing awareness of the
conflicts and inadequacies of the profession.* It should
be noted that almost as many articles point out the pro-

gress of architecture, and if the hypothesis seems to be

. rather negative it is because the author is attempting to

define and study areas of concern and conflict in order

.

that he may better understand what progress has been made

* See Bibliography.



and where the problem areas lie.

Any exaggeration of the problems is intentional in that
by exaggeration these conflicts can be best examined and
responded to. The overall aim of the hypothesis is how-
ever distinctly optimistic in that it leads to the defi-
nition of a poini of departure, for the author, in the
process and production of architecture.

H

2.0 Aims of the Study.

2.1 The intention is to make a case for, and point out
that, the cenfral problem facing an érchitect today is
the initial definition of the problem and the way this
relates to the process of'désign employed and thus the

effect upon the final product, the building.

Problem definition is concerned largely with conceptual
and goals statements, since these ape.qualitative rather
than measurable criteria the problem is compounded. The
architect's problem remains the searching out and defini-
. tion of the Tunique' quality of each design problem so
that his overall design concept can reflect the nature
and purpose of the final building. He mﬁst be concerned,
in the first instance, with accurately setting up the limits

for his design solution.



In this study this initial statement of the problem has
been defined as Programming®. The intention is to achieve
an overview of Programming, and the criteria used in this
process. Thus the thesis will deal with principles and
generalizations and result in a point of departure rather
than a solution, which would be a separate study, and is

the logical next step for the author.
3.0 Scope of the Study.

3.1 The method of study employed is, generally, hypothesis
based on various references, citing principles and general-
izations rather than specifics, to find common threads and
aifferences, both related to architecture and to the broader

field of scientific method in problem solving.

3.1.1 Section B outlines the confusion and conflicts in-
volved with architecture, under various sub-headings. The
conclusion is that a method and process is needed; and this

leads into Section C.

3.1.2 Scientific method as related problem definition and

problem solving are cited. The argument being that archi-

tects have much to learn from the technologies, and defines

*
A more precise definition of this term is central to

Section D.



what it is that architects can learn.

Central to this section is the argument 'The Humanities-
Technologies Gulf', as postulated by Lord Snowl and elab-
orated by Mallowsz. The author leans heavily on Professor‘
Mallows' thesis, since a study of this 'Gulf' from first
principles is a vast study in itself. The purpose here is
to point out the similarities of approach on either side

of this 'Gulf', arguing that the architect will not have

to change his whole method of work in order to bring system

to his decision making process.

The section then examines "Scientific Method™ in general,
points out its central features and concludes that for
architects to employ system the first pre-requisite is a

clear definition of the problem.

3.1.3 Section D defines Programming and formulates criteria
for problem-seeking and the roles of the individuals or
groups involved. First in a general sense and then some
methods are examined in broad outline. The relevance of
Programming is defined as well as some of its potential uses.
This is the synthesis of the thesis argument and formulates

criteria for the case study which follows.

Snow, C. P. (196W.
2. Mallows, E. W. N. (1965).



3.1.4 Section E examines the Programming method of a
large firm of architects-planners; by describing their
approach and evaluating it by means of an appendix which
cites three different uses of the system. Four other
Programming processes are examined, in a less specific

manner,

3.1.5 Section F is an evaluation of the study in terms of
the stated goals. The conclusion consists of criteria for
Programming as well as an overall view of the value of the

study.

3.1.6 Section G is the appendlx (cited above) and a biblio-
graphy of sources of quotatlons as well as a listing of all

books and periodicals used in the study.



Section B: HYPOTHESIS
4.0 Architecture in a Technological Age/Society.

4,1 There is, currently, much published on the confusion
within the profession of architecture, the lack of positive
answers from the architect and the confusion created by the
misunderstanding of the architect and his work. "People
don't want what architects want"l' is one of the favourite
cries. Very often architects are excluded from the decision
making process - they are thought of as either too arty to
wrestle with real problems; or else merely as tools - people

to get things done - to draw the plans.

More than a problem of misunderstanding, this seems to be

to some extent a vote of no-confidence in architects,

rather than architecture per se. The architect is very often
accused of creating monuments to his own ego rather than
really trying to discover and satisfy the needs of his

client or the users of his buildings.

Architects do not present anything of a unified front,
either to these attacks, or in their approach to problems.

The "prima donna" syndrome lingers in this field more than

* Personal experience in Sociology seminars. Rice
University, Fall 1968. :



any other, the most common excuse being the ignorance of

the general public. ‘
"The present situation is confused and puzzling.
From the client we hear constant complaints about
the architect's lack of ability to satisfy him,
from a practical as well as from an aesthetical
and economical point of view. The authorities
give us to understand that, it is often doubtful
whether the architects are qualified to solve the
problems which society poses. And the architects
‘themselves disagree on issues so fundamental that
their discussion must be interpreted as an expres-
sion of groping uncertainty. The disagreement
does not only concern the so-called ‘'aesthetic’
problems, but also the fundamental questions of

" how man should live and work in buildings and

.. 2
cities.™

It is clear, however, that the architect's problems have
a quélitative rather than a quantitative base - that is to
say architecture is‘not 1acking a technological base for
buildings - it is possible, physically, to erect almost any
structure or form that we desire - the hang-up is the in-
ability to understand and interpolate the needs and desires
of the users of our buildings.

"But advances in the material product of architecture

have been at the expense of understanding the grocess
of design and the extension of design theory."

2. Norber-Schulz, C. (1965) p. 13.
3. Van Der Ryn, S. (1966) p. 37.



It is seldom when a client or user can look at his building
and recognize th; solution of the pfoblems he foresaw.

He had to try and understand his problems when he recog-
nized the need to build, and now he must begin all over

and attempt to understand the building. It is more than
the "education™ of the client and user; in this complex

age more is demaﬂded of the architect and if he fails to
deliver he will be increasingly relegated to the position

of "...a "necessary evil' with the sole task of trimming

the ideas' of the client."LL

What are the origins of this situation; and where do the
solutions lie? Only by examining the roles of the parti-
ciﬁants will we be able to identify the causes, and thus
begin to prescribe the solutions. It would be nihilistic
to lay all the blame on the shoulders of the architects,
but it would be of no value at all to try and deflafe the

new responsibilities facing architects.

4,2 The nature of the problem. What is new or unique
about

a) the technological age;

b) the complexity and size of proﬁects;

c) the client-architect relationship.

. Norberg-Schulz, C. (1965) p. 13.



4.2.1 The technological revolution of the past few decades
has rubbed off onto almost every sphere of our life and
daily activities. The mass media, the communication net-
works and the problem solving tools that were littlé more
than dreams a few years back, are hard realities now. The
extent to which these developments have éffected our daily

lives should not be underestimated.

"In the face of growing interest in the ‘system
approach’, many communities and agencies are
evaluating the applicability to their own cir-
cumstances of these techniques that purport to
improve the basis for decision making, policy

construction, and program design and execution."5

Much less do we now rely on intuiti?e decision-making.
There is much more information available as a base for
these decisions énd we also have the tools necessary for
this information to become digestable. Investments are
larger and are implemented more swiftly and consgquently
the decision maker is asking for much more information
before he decides, and for that information to be presented

to him in a succinct and concise form.

The architect as a decision maker has fallen palpably far
behind. The architect, in a technological age, has made
little use of the knowledge available to him.

ﬁThe architect who proposes to run with technology

knows now that he will be in fast company, and
that, in order to keep up, he may have to emulate

- Adleman, M. (1967) p. 311.
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the Futurists and discard his whole cultural load,
including the professional garments by which he

is recognized as an architect. If, on the other
hand, he decides not to do this, he may find that
a technological culture has decided to go on with-
out him."6

The architect is being asked many and more precise questions
today, and it is.becoming increasingly difficult for him

to hide in a "cloud of creativity". Sophisticated clients
are asking precise and incisive quéstioﬁs. As a result of
the sophistication of their decisipn—making in other fields

they are demanding hard clean answers to their questions.

"What is worse, in an era that badly needs
designers with a synthetic grasp of the
organization of the physical world, the real
work has to be done by less gifted engineers,
because the designers hide their gift in
irresponsible pretension to genius."

Clearly the anaiogy should not be taken too far - the
architect is faced with qualitative rather than measur;
able problems - but unless he formulates, énd works under
conditions which allow and foster communication he will be

relegated to the role of skilled worker.

It may be that this is overstating the case, but when a
businessman or a school-board is facing real issues, that
they can measure, what is to prevent them from acting on

the advice of one of their quantitative consultants and

6. Banham, R. (1960) p. 325.
7+ Alexander, C. (1964) p. 11.
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using the architect as an implementor, rather than a

decision maker?

Only when the architect learns a means for a) understanding
the sophisticated demands of his client and b) for communi-
cating his ideas and his approach to a problem to the
demanding client, will he regain and retain his seat on

the technological bus. The point is that the architect

can no longer have several parts to his kit. (For example,
one which is "economics" - how he intends to meet the
budget and another, of "aesthetics™ or "architecture™) He
must be able to show how each of theseAis a part of a
larger whole - and how th?se parts are interrelated and why

they cannot be considered separately. He must be able to

show how he has tied them together, and where the joints

and overlaps are.

"The modern designer relies more and more on his
position as an 'Tartist' on catchwords, personal
idiom, and intuition - for all these relieve him
of some of the burden of decision, and make his
cognitive problems manageable. Driven on his

own resources, unable to cope with the complicated
information he is supposed to organize, he hides
his incompetence in a frenzy of artistic indivi-
duality."8 '

The architect's approach has not, largely, kept pace, and

he has lost the confidence of his client. The communication

8- Alexander, C. (1964%) p. 10-11.
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gap is increasing, and the architect as the hired profes-
stional, is losing his role in the decision making process
because he can no longer match the sophistication of his

client in the definition and solution of problems. The

society demands method and system in problem solving,

architecture must recognize and respond to this.

"It is my belief that the architect, who is the
professional supposed to provide design solutions
. to environmental problems, has little knowledge

on how to deal in abstract with the structure of
problems as such, and, moreover, in spite of the
fact that his solutions will ultimately adopt
physical form, he has little understanding of many

of the meanings of the forms which he manipulates."9

4.2.2 Complexity and size of projects. Architectufe has
to face, and respond to, a new scale and order of problems.
The architect is faced with problems not only larger, but
often of a nature different from those of the past.
(Feaéibility studies, eg., which may or may not lead to
buiiding projects are being done for almost all building
types.) Very often these studies are not given to the
architects, but are done by urban economists or special-
ized analysis groups. The results of these studies then
become binding upon the architect. He has Fo work within
a framework set up by others, by specialists with different

goals and priorities.

If the architect is to perform a decision making function

9. Ambasz, E. (1969) p. 1.
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at this stage he must have demonstrable techniques that
can be used in co}laboration with various speciélties. It
seems logical that the architeet, as ?he innovator in the
project itself, should play, at ?he very least, an overall,

"steering" role in commissions of this nature.

Very often in this situation the architect can argue only
on qualitative grounds, with people orientated to numbers,
graphs and computers. (When he is able to demonstrate a
rationale, .a method by which he arrives at his set of
criteria, he will be listened to with equal, at leést,
emphasis.) Unless a professional can show a rational basis
for qualitative, or value-judgements, he will have to hide
behind his professional mask and will have only limited
credibility. Only when he acheives this understanding will
he be able to become a full member of this decision making
situation - and only then will he be able to challenge the

numbers and graphs of the economists and managers.

"The public does not easily understand that issues
such as the relations between technics and form,
or form and function, really are important."lO
As an extension of this, then, the pure size and complex-

ity of the problems facing architects is, advancing and

changing constantly. More factors have to be considered,

10. Norberg-Schulz, C. (1965) p. 19.
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even at the 'small project' level.

Large-scale development is becoming the order of the day.
No longer is it a part of a city block, it is the whole
block - or perhaps two or three blocks that are being
developed. Naturally the architect has to respond to
these new forces: Traditionally the architect has fallen
back on increased quantities of tracing paper to cope with
the new influx and complexity of these situations. To re-
main a decision maker he will have to evolve methods of

‘ .
organizing and digesting this information in order to de-

rive meaningful solutions. Increased number of specialists
will have to be consulted and their inputs directed and
channelled - generalizations will have to be made - but
generalizations that can be measured and traced to their

origins for amplification or change.

The architect has to have the ability to organize and uti-
lize the information surrounding him rather than selecting
only that which fits. Preconceived ideas have no relevance
in this new order of problems. "Wonderful solgtions to the
wrong problem" have had their day, and the day has been
long. These monuments to an arcﬁitect‘s 'inspiration' no

longer hold water.

Architects have to refrain from "leading by the nose®.
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They must lead by skill and initiative, in all senses of

the words.

"Architects are not prepared for the immensity

of the task, for the plethora and diffusion of

information overwhelms most of them and they

cling to handicraft methods of design and pro-

duction, not having learned to augment their

mental processes through the ordering of the

‘design processes and the expansion of their

intuition, "1
4.2.3 We have already alluded to the new sophistication of
the client. He asks (and expects precise answers to,) more
questions and he is more capable of measuring the responses

he gets.

But who is' this client? He is no longer the patron with
money in'the bank who wants a building. He now has many
faces, not all of them lpoking in the same direction. He
is now the "Building Committees™ or the "Building Project
Management Groups™ or even the multi-purpose board of
directors of a company or institgtion. He has many hands
pulling tight on all sorts of reigns. This is one of the

new complexities the architect must order.

This "client™has brought a new factor to the architect's
attention. He is now concerned with the user or occupant

of his building, and how the architect intgnds to measure

1l. Jackson, B. (1966) p. 47.
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and allow for ?his variable.

We have heard for years that 'buildings are for people!
but never before has the user become such a central figure

in the demands of the client. School boards want to try

new methods of education, developers want a building that
will have all the stores doing thyiving business, city
corporations want thriving centres for their cities. These
people are no longer satisfied with photographic models.
They are concerned, for various reasons to be sure, about
the people in their bﬁildings. How will the building react

to different occupants, uses and users.

The architect thus has a variable to measure that has

never been so central an issue before.

It seems strange and even a lit{le disiliusioning to Fhink
that users are a new concern fdp architects. They are, in
that he has now to measure and respond to human behaviour
as never before. It is a new level of sophistication that
society has reached and the architects will have to meet
this, and on all fronts. Architects must work closer with
client and user - he has to recognize them as never before.
The challenge of this new limit can only improve architec-
ture, but in order that the limit be viable the architect

must, first, be able to order and understand it.
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"The architects of the future unquestionably
will have to have greater_sensitivity to
human needs and values."l

5.0 Conclusiqn.

\

5.1 Communication. The problems which we have cited
should not be considered in a negative or pessimistic way.
The aim of the preceding was to identify the roots of the
architect's dilemma. In order that we might resolve these
problems we must look at their manifestation and then try

to see where the solution lies.

. Architecture today is suffering from a communication gap.
The architect must be able to communicate with various
. A

disciplines and individuals.

Contemporary society is essentially fast-track and relies
on the rapid‘absorption and dissemination of information.
Change is of the essence. Feedback, or the implications

of changing forces in our society and way of life, is now

being measured and considered in all that we do.

It is clear that for architecture to assume a central role,

it must become more of a part and contributor to this

12. Caudill, w. w. (1969) p. 128.
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system than it has been in the past. Architecture is the
logical resolution of a series of unequal forces in a
physical form and must, in its formulation reflect this.
Even the architect who orders by means of reims of tracing
paper is, to a degree, a logical decision maker. The de-
gree to Which his design responds to logical progression

is a function of the personality involved.

Architects claim logical thought but seem loath to recog-
nize any real system or method in their way of working.
Most architects have a system, albeit few are "efficient™

in the accepted sense.

"Trial-and-error design is an admirable method.

But it is just real world trial and error which

we are trying to replace by a symbolic method,

because real trial and error is too expensive

and too slow,"13
-What is needed is a recognition, firstly, by the architects
of their own methods, and secondly efforts to refine and
record these methods. Until architects can present methods
as a core of their decision making process they will be
a) "left out" to an increasing degree and b) experience an

inability to cope with more complex and demanding situa-

tions.

Architects must define and study their methods, and re-

13. Alexander, C. (1964) p. 21.
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organize them to allow for the management and utilization
of the new and complex inputs. They must then be able to
clearly define and explain, to client, user, and specialist
consultant alike, the nature of their decision making pro-

cess.

Mutual understanding is a prerequisite to co-operation and

thus implementation of the valid generalizations necessary

for the creation of a physical environment. Architecture
|

needs systematic method.

What then is the essence, what are the essentials of
"method’ and.’systems’ and how might th$se best be related

to architecture. What, for architecture, is the central

issue (or issues) upon which to build this communication

which it lacks?

"Design requires a language, tools for communication
and means to store information. Little knowledge

is exchanged between designers in any regular fashion.
The design community fails to systematically extend
its knowledge because it has never agreed or defined

what the proper concern of design is, and thus it 14

has never defined a basic framework of information."

1. Van Der Ryn, S. (1966) p. u2.



Section C:

20

SCIENTIFIC METHOD

6.0 The Scientific Approach.

6.1 The validity of scientific method is clearly a char-
acteristic of the society in which we operate. Systems
analysis, operaéions research and like technologies are
being more widely ﬁéed and sought after as a means of
gaining a more precise insight and more definitive answers

to the complexity of present day problems.

Problems themselves have indeed become more complex pri-
marily as aAresult of the application of scientific

aﬁalysis. We are now able to consider more variables to-
gether and consequently are able to broaden the scope or

limits of our problems.

There exists, however, a schism between the technologies
and the humanities on the validity of this systematized
examination. Architects are often skeptical if not overtly
antagonistic to this type of problem solving; the charge
being that the use of any precise methodology or process
stifles, or even does away with; creativity. The gulf

that exists between the technologies and ?he humanities is
considerable, but there is certain evidence to suggest that

a close and careful examination of the way decisions are
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made on either side of this gulf, will show a similarity
of approach not inconsistent with close cooperation and

understanding.

Architects are reluctant to look at how they work and how
the technologies work - they are "not interested". Tech-
nology is their tool - it is only information, nothing

more.

"The awareness of the problems has reached a
clamor, but the designers still take the simple
approaches to problems and have not yet realized
that some things are too complex to grasp_and
order by random and intuitive processes.™

An examination of this gulf, leading to an examination of
the systems approach in general is invaluable in identi-
fying the criteria for a valid design process. The
direction is clear; the sophistication of our society in
terﬁs of decision making is patent. That architecture

~ evolve a'process of design which can match this sophisti-
cation is inevitéble. The question is what are the roots
of this process, where does it come from and how should

it be used?

7.0 The Gulf: Humanities Technologies®.

1. Jackson, B. (1966) p. UW7.
& .
The argument outlined here is derived from Mallows,

1965, and (since it is only supplemental to the present
the51s) relies strongly upon it. .
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7.1 The nature of the gulf: Historically the schism be-
tween theoriticians and practical craftsmen stretches at

least as far back as the days of Aristotle.

-

"....the pocessor of experiences is recognized

as wiser than the possessor of any form of

sence perception, the artist as wiser than the
mere possessor of experiences, the master
craftsman than the manual worker, the speculative
sciences than the productive."2

Also in describing theatre audiences he says

", ...of two kinds...one of free and educated

men, the other a vulgar crowd of_mechanics

and day labourers and the like."
Thus at the very start of "Western Civilization" we find
definition of the differences between Technologies and
.Humanities, and that this is both inevitable and desirable.
The Renaissance of the sixteenth century was largely
.Humanitarian; art, sculpture, literature and architecture,
placing the purveyors of this new knowledge on a distinct,
and higher plane, from the "do-ers". The Scientific
Revolution of Galileo, Descartes and Newton came when the

Humanitarian Renaissance was already starting to decline.

Technology, or applied Science, lagged even further behind,
and in its greatest moment, the Industrial Revolution, was

frowned upon by Science as rather vulgar and lower in

2.5 3-Apistotle, quoted in Mallows, E. W. N. (1965) p. 3.
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stature. The pure Sciences movéd over to another.portion
of ?he higher plane, stil} apart from the Humanities but
both far "superior"™ to the practical, constructive, ap-
plied scientists. The Scientific method of technologists
today is still considered a lower form of thought than
pure science. And Pure Science is considered of a lower,
or different type of intellecf (depending upon which side
you stand), than that of the Humanities. The schism here
promﬁted Lord Snow's lecturetof 1959, "The Two Cultures",u
where he outlines this gap. Today "scéentific method™ in
the analysis of real problems is gaining tremendous
momentuh and popularity in our society. We are, as has
already been outlined, becoming more and mbre systems
oriented. But architects as "creative artists™ and
"Humanists™ hold that this is to be avoided.

"The architects have shown themselves rather

unwilling to work out a theoretical basis for

their field, mostly because of the prejudice

that theory kills the creative faculty."5
There are however, on examination, some very very powerful
parallels in the method used, traditionally both by the
Humanist and Technologist, and the contention is that we
should understand and recognize these parallels, and

understand our own methods in order that we can find some -

At Snow, C. P. (lgﬁg}»x\
: Norberg-Schulzgi . (1965) p. 7.
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common ground for communication and understanding.

Asking an architect to become more scientific, does not

]
mean throwing off his traditional way of working. It means
recognizing how he works and understanding how similar this

is, in basic concept, to those "heartless" engineers and

technologists.

(This is two-sided - the Technologists are as much "at

fault™ as the Humanist but this paper is exaggerating the
role of the Humanist in a Technological age and coﬁsequently
the argument might read as "all the fault of the architect” -
this is not so. The initial exaggeration is for the purposes

of the thesis - "How can architecture relign?")

7.1.1 Scientific Investigation. Based on the writings of
W.I.B. Beveridge (1960), Emile Boirac (1950), P. Freedman
(1949) and others as outlined by Mallows6 it is possible to
outline scientific procedure as follows: -

a) to state an objective

b) to observe the facts relevant to the objectiv§

c) to group the observed facts in categories and‘to

interrelate th?se categories

d) to form generalization or over-all patterns from

6. Mallows, E. W. N. (1965) p. 16-17.
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these categories and their interrelationships, and
so arrive at some interpretation or conclusion. This
stage may or may not include further verification of

the conclusion.

On examination it is possible to illuminate these stages as,
hypoth?sis, obserbation, illumination, intuition or imagin-
ation. Without a elgar statement of intent the system has
no strength. Clearl§ stating the objective allows for
selection and unearthing of the Rertinent facts as well as
the ability to recognize redundant facts. This hypothesis
may well change or become more amplified as a result of the

second stage, illumination of the objective. This grouping

of the facts allows us to understand more clearly and fully
what the implications of the objectives are. This stage
reduces the data to manageable form, leading on to the
fourth stage Patterns, or generalizations based on intuition
. can only come. from an understanding of the forces of related
groups of facts as seen through the overall framework of

the objective. It is within this fourth stage that creat-
ivity is housed. That single unifying act which scientists
are often loath to recognize as creativity, (preferring to
define it as inevitability, with fespect-to the method) is

a part of the fourth stage.

"It is the construction of these patterns that
Scientists and Mathematicians use intuition
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and imagination and admit that the scientist

approaches the artist.™/
7.1.2 The Study of Man. The Humanist studies man and his
behaviour rather than facts and phenomena of the physical
world. Mallows defines the Humanist's process of investi-
gation as having five stages: -

a) Mental Freedom (curiosity)

b) Mental Discipline (orderly thought)

c) Evaluation |

d) Generalization (from particulars)

e) Creation (of new patterns)

The first is the ability to think not only without restraint
but Yithout internal or external predjudice. Freedom de-
mands mental curiosity. "It is clear that most of modern
society has come to be based on this freedom and quriosity.
The seconq characteristic lends thé power of reason to this
_.freedom and cﬁriosity. It gives it a structure upon which
to grow and develop. It allows us to break a concept down
to its salient parts. Even in the humanist field, the

trained, disciplined mind has always been the mark of ed-

ucation.

Evaluation is the weighing, and arranging of the thoughts

7+ Mallows, E. W. N. (1965) p. 19.
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unearthed in the mind. Without this ordering no develop-
ment can come. This is the fundamental notion that values
of things lie primarily not with the things themselves,

but in their relationship. Based on these relationships
generalized statements can be made which illuminate, and
unify the related phenomena. The true value of any analysis
or ordering is the resultant overview which then frees us

anid enables us to take the fifth step.

The "full-blooded creative act" as a defined clearly stated
step in study, is the main difference between the science
and the arts. The emphasis, the importance that the artist
attaches to this "creation™. But creation must have a base,
it cannot spring from nowhere, a base in the understanding
of Man and his ideals and aspirations.

"Reason and analysis cannot reach the springs of

human action for these lie too deep: imagination

can both reach and translate them into new habits

ready to transform individuals into_new beings

and so society into a new pattern.”™
But, the importance here is that, no matter how "creative"
a man is, he cannot innovate or change unless (or until) he

understands.

7.1.3 The Common Ground. The four steps we have defined

8. Mallows, E. W. N. (1965) p. 27.
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in the technologies and the five under Humanism when placed
side-by-side reveal some interesting points of "common
ground”, The gulf is largely in our subconscious, in

actual fact the methods of problem-solving are very similar.

Science and the Technologies The Humanites
i) The statement of the i) Mental objectivity
objective. and curiosity.

ii) The observation of the facts ii) Orderly and analy-

relevant to the objective. tic thinking.
iii) The grouping of the facts iii) Evaluation of
and the interrelating of experience.

the groups.

iv) The forming of general- iv) Generalizing from
izations and over-all particular instances.
patterns.

v) Creation of new,
ideal, patterns.

The first step is simply to think clearly without predjudice,
about the over-all end or aim of any work. It is upon the
precision and clarity of this statement that the ultimate
worth of the solution depends, under both disciplines.

This step, which demands the clear, or over-all view might

thus, (in both cases) be defined as the THESIS or PROPOSITION.

The second step is the patient collection of facts, or at
least the study of the facts. It is clear that the tech-
nologies might lay more emphasis on this step than the

humanities, it is clear that this emphasis is based upon
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accuracy; (now reinforced by advanced computation and
measuremenf technique) the humanist at this stage is
seeking the essence of the facts - what is behind them.
His emphasis is 6rderly thought process rather than the
exact accuracy of the individual facts. But in essence

both might be called ANALYSIS or CLASSIFICATION.

The third step represents the beginnings of a new order,
the sorting and grouping, finding the "strain of validity".
This is a qualitative step and the technologist will
assess the relevance of the experiment with respect to the
initial statement before proceeding. The humanist also
assesses or reassesses, the essential difference being his
reference to human values, the quality or human value of
aﬁ experience. This is surely in both cases DIAGNOSIS or

EVALUATION.

The fourth step is very closely parallel on both sides, it
is making of generalizations. This is the attempt to see
the "woods rather than the trees"™ both stress this attempt
to integrate, either by cold logic or by intuitive guess;
both of which are then measured back against the preceding

steps.

Here we see that the two sides part. Much of what the

Humanist ascribes to the fifth step is implicit in the
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fourth step of the Technologists but there is a definate
statement of the "full-blooded creative act"™ on the
Humanist side. Human beings cannot be divided into two
species; one theoretical and imaginative and one rational
and practical. Human minds have more similarities- than
dissimilarities; and laws of mental and imaginative be-
haviour are basically the same whatever the task.

"The truth is that the two mental procedures are

not so divorced as sometimes assumed, for much of

the fifth step is implicit in the fourth step of

the Technologies, however explicitly it may be

excluded by many scientists or technologists.®
It is time for the architects (and indeed the technologist,
the sociologist, the engineer, doctor or whatever) to re-

cognize their common ground and try to understand them-

selves and their behaviour and then those of others.

"There are, as I said before, common attitudes,

common standards and assumptions.'"10
What are theAscientific methods that engineers say they
use, and what are the qualities and what are the strengths
and weaknesses of the humanist tradition - the trained,
creative mind? Rather than scoff at technologists with
their systems, architects should endeavour to a) learn

from these specialists and b) help to point out the limits

9+ Mallows, E. W. N. (1965) p. 31.

10-Snow, €. P. (1964) p. 65.
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of such systems for their own uses. Only then will the
profession of architecture learn from the Technologies -
only then can communication begin to grow and thrive.
"The technologist and the humanist differ rather
according to their objectives than their pro-
cedures; and if the one is following the external
world and the other the inner man, to be produc-
tive of results their method of approach is still
forced into well-known paths of mental behaviour
and they leave those paths at their peril........

it can be seen there is a common denominator of the

mind, and that common denominator is mental procedure."ll

What is it that the architect can learn about decision
making, (and how can he relate this to his own process)
from the "Scientific or Systems Approach"? Where more
exactly is the root of this common denominator? What,

essentially, is the "Systems Approach"?
8.0 The Systems Approach

8.1 Definition. The Systems Approach can be variously
defined, but it is almost always described as in terms of
the séeps or operations involved in carrying out a system
analysis or design. A succinct definition of Systems
Approach might be
", ..the application of pre-determined rational
procedures to coordinate management, programming,

planning and design into a disciplined method_of
Problem Identification and Problem Solving.m™l?2

11.
12

Mallows, E. W. N. (1965) p. 31.

* Focke, J. W. Intra-office memo, Caudill Rowlett, Scott
Architects, Houston.
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Systems Approach, or even more broadly, Scientific Method,
is always concerned with a series of steps which are al-
ways taken, in order, in the understanding and resolution
of problems, be these management or design problems. A
broad description of the methodology of diverse authors
reveals some interesting parallels, be they architects,
engineers or mathematicians. There is a consistent concern
for two major issues. Firstly the defined series of steps
to be followed and secondly the interconnection between

steps.

8.1.1 Polya,* discussing Mathematical problems and their
solution formulated "the list™. It reads as follows: -

a) Understanding the problem

b) Devising a plan

c) Carrying out the plan

d) Looking back.
The first step he defines as "...you have to understand the
problem”™. Identification of the unknown, the data the
condition. Whether or not it is possible to satisfy the
condition. The introduction of a representative figure

with suitable notation. The separation of the various

parts of the condition.

The second part he describes as "Find the connection

% Polya, G. (19u48)
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between the data and the unknown. You may be obliged to
consider auxiliary problems if an immediate connection can-
not be found. You should obtain eventually a plan of the
solution". This section in detail involves the solutions
of sub-problems, the restating of the problem if the end is
not evidencing, and an assessment of the data used. "Try
and think of a reiated problem that you know". This is the

synthesis of data into a form.

Polya's explanation of the third and fourth step are self-
explanatory. The third step:- "Carry out your plan -

check each step. Can you see clearly that the step is cor-

rect? Can you prove that it is correct?"

The fourth step:- "Examine the solution obtained. Can you

check the result? Can you check the argument? Can you use

the result, or method, for some other problem?"

Polya also recognizes the universality of an approach to
problem solving in its application to other fields, when
he says:-

"Although the present book pays .special attention

to the requirements of students and teachers of

mathematics, it should interest anybody concerned

with the ways and means of invention and discovery.™

%
8.1.2 Carl E. Gregory , a California professor of Business

*
Gregory, C. E. (1967)
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Management, defines "scientific Problem Solving" as a pro-
cedure which has nine steps divided into three broad cate-

gories.,

("Stages of thinking™)

a) Preparation
b) Incubation, insight or illumination
c) Verification

The nine steps are:-

a) i) Deciding an Objective
ii) Analyzing Problems

iii) Gathering Data

b) iv) Organizing Data
v) Inducting
c) vi) Planning

vii) Prechecking

viii) Activating Plans
ix) Evaluating
Each step is defined as having a creative or judgemental
substep, "..and each step of scientific problem solving
must be understood and applied beyond a reasonable doubt of

effectiveness before passing on to the next".

Central to his argument being that creativity is an inescap-

able feature of Scientific Problem Solving.

8.1.3 Marvin Adelman¥ is Senior Consultant to the System
Development Corporation in California. He approaches

systems from a different point of view. His definition is

%
Adelman, M. (1967)
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of criteria for Systems Approach rather than steps of pro-
cedure. "The systems approach is organized, creative,

empirical, theoretical and pragmatic".

a) Organized, in that it may require a team to attack
large probléms. A team with a "language basis, and common

goal” for communication.

b) Creative. "The system approach is a highly creative
process, and its outcome is sensitively dependent on the
people who do it and the resources on which they can readily
draw. The solutions arrived at are not likely to be uniquely
implicit in the data or éhe stated objectives; but they must
be generated or devised so that they are consistent wifh

the data and objectives.”

c) Empirical, in that great reliance is placed upon
data. Interest not only in the facts themselves but more
strongly in their relationships to, and interreactions with,

one another.

d) Theoretical. The system must~rely, not only on any
direct theory about the problem, but also on theory from
related or sub-fields of activity. "To be most effective
then, the system approach should involve both a central

team, committed to the subject area and task on a more or
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less continuing basis, and means of having access to people

and organizations with additional relevant capabilities.”

e) Pragmatic. ™"..a crucial characteristic of the
system approach is that it is action-orientated. Its pro-
ducts are intended to be useful in the real world of prac-

tical affairs™.

Adelman stresses the role of the team in the process, and
underlines the communication and cooperation necessary.
"Thus, an adequate understanding of the character of each

of the agencies must be generated by the system team.™

To foster this communication, the essential first-step of
a common goal, (Problem-Statement) is central to any System

Approach.

8.1.4 John P. Eberhard®*, (Dean of the School of Design at
University of New York, Buffalo) suggests that most of the
formal methodologies include (with variations in complexity
and terms), the following general steps:- .

i) A period of problem definition.

ii) The invention of alternative solution.

iii) The selection of means to test the validity or
effectiveness of the alternatives

%
Eberhard, J. P. (1968).
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iv) A testing of the alternatives by the means
selected, and a return to problem restatement
or invention of additional solutions if none
of the first set of alternatives qualifies.

v) The implementation of the alternative finally
selected.

vi) An evaluation of the results to improve the
next attempt at solving problems of this kind.
He underlines that the overall "control" or limit is the
"problem definition™ or conceptual statement - that it is
this which gives direction and structure to the heirarchical
organization of the system. He also points out that a

system, inherently, can cope with different scales and

orders of problems.

"As long as we are reasonably rigorous in insuring that
what we call a system has an inherent unity which we can
define, we may encompass as small a set of components as

we wish or as large an aggregation as we can understand.”

8.2 Conclusions

8.2.1 From the two foregoing chapters (7.0 and 8.0) two
major arguments emerge. These are:-

a) That the architect is not as far removed from the
technologist, in his approach to problems, as is supposed;
and can thus learn from, and communicate with, the tech-
nologies.

b) That the essential first step in any *Systems
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Approach' to problem solving is a clear initial statement

of the problem.

8.2.2 Architect-technologist. Thus, the contention is
that, in fact, the Gulf is not as wide or unbridgeable as
is often supposed. In terms of basic approach the two
disciplines are very near. What is needed is a realization
by architects (and equally by other disciplines) of these
similarities, and the use of this as a basis for communi-
cation in decision making.

" "Because the systems approach sounds much like the
methods now used by architects, it is necessary to
icaution practitioners not to dismiss it a 'nothing
new' or embrace it without really understanding what

they really need to do is different.™3

Understanding of problems in terms of basic concept and

_then the structuring and definition of a system or frame-
work are prerequisite to a new and more meaningful role.
for architecture. Obviously, in detail rather than broad
concept, this 'bridging of the Gulf' is not simple; but
the means, the material for building the bridge is there,
and should not be wasted.

"The shapes of mathematics are abstract, of course,
and the shapes of architecture are concrete and human.
But that difference is inessential. The crucial

quality of shape, no matter of what kind, lies in its
organization, and when we think of it this way we call

13- Eberhard, J. P. (1968) p. 36.
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it form. Man's feeling for mathematical form was
able to develop only from his feeling for the pro-
cess of proof. I believe that our feeling for
architectural form can never reach a comparable
order of development, until we too have first
learned i comparable feeling for the process of
design." a

In order for the architect to make that crucial fifth

step (of the humanities) '"the full-blooded creative act™
he must hone his iimits, and the framework within which he
works in order to give emphasis to the art of design. He
must be able to get to that step with maximum accuracy and

minimum time-loss.

Caudill places architecture "on the beach™, and perhaps

sums-up this argument best, for he alludes to the role of—
' %

science without deflating the creative aspects of archi-

tecture.

"The architect's position as the liason between
arts-humanities and science-engineering will become

more important. We will continue to practice on

the beach. Like the beach where water overlaps

land, architecture flourishes where these two worlds
join; where science-engineering overlaps the arts-human-
ities. Warning! Whether or not we practice as a pro-
fession will depend upon how well we not only preserve
but clarify this uniqueness. Regardless of our
speciality on the spectrum of architectural practice

we must not be completely submerged in either, In a
war between science and art we remain neutral. We

must have increased sensitivity to protect and enrich
human endeavor through both science and art. We do this
by staying on the beach. We are amphibians. If we go
too far out we'll end up fish. If we go too far inland,

1% Alexander, C. (1964 p. 13u.

Creativity will be examined more closely in the con-
clusion to Section D. :
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we'll forget how to swim."ls
8.2.3 Problem Definition. The thread that runs through

all of the systems cited is the initial, clear statement of

the problem, as the first task. All subsequent activity is

measured back to this statement; So too, must it be for
architecture.
"The first task of the designer is to find out what
the problem really is. The destruction of precon-
ceptions of both the problem and its solution and
the acceptance of the notion that all previous
solutions to similar problems probably conflict
with the needs of a new system in terms of the
vast array of variablei through which any system
can be characterized.mL
The difficulty of this in architectural terms has been
noted. This non-measurable, qualitative goal (or concept)

statement must be defined, before design work of any re-

levance can result.

There is considerably more involved hére than the client's

first statement, or the architect's first conception of

the problem. This statement has to be derived, checked and

measured before it becomes the guideline for the designer.
"Another caution is that we should not assume we are
prepared to make adequate problem statements. We

seldom explore, in our present practice, the under-
lying requirements or the intended user behaviour

15. Caudill, w. W . (1969) p. 130.
16. jackson, B. (1966) p. 46.
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for the buildings we design - we accept the client's
statement of them, a statement usually based on the
client's preconceived notions of solutions. We lack
formal or rigorous means for evaluating alternative
solutions."l . :

Programming in this thesis is the process and methods used

in the formulation of this initial statement.

Programming is problem seeking, design is problem solving -

two separate and yet related activities.

Definition of problem statement processes and their re-

lationships to design procedures; architectural programming

and its relationship to design process.

17- Everhard, J. P. (1968) p. 36.
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Section D: PROGRAMMING: DEFINITION

9.0 Generally

9.1 Programming in this context is defined as the process
by which the problem is defined. The process by which
criteria and hiefarchies are developed for use in the
design of a space, building, facility, physical ?nviron-

ment.

Since Programming is problem definition the process can

also be used for problems where the end product is the
problem (such as feasibility studies, master planning

stﬁdies) as opposed to normal use for pre-design studies.

Programming is problem seeking and design is problem
solﬁing; separate processes, whose interface is the pro-

blem statement.

Such a program of criteria will include all of the

characteristics, or functional reguirements expected of
the facility and should include aesthetic or other non-
quantifiable goals statements that should influence the

decision making, (or synthesis) which follows.

The program, for a task, is the ‘'set' of criteria and
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hierarchies which will be the springing-off point in the
design process. The package however will contain the
necessary basic information which led to this 'set'. Thus

a quantitative list of space requirements is not a Program,
although it might form a part of the ‘ﬁackage’. As defined,
the package may or may not contain detailed, or secondary,
information which has been gathered. (This might well be

a separate package.)

The Program then, must be a simple statement; a list
perhaps, of conceptual generalizations about the problem,
which the designer can use as overall limits for his

work.

The Program must be simple, but simple as opposed to
simplistic. That is to say, the concepts or generali-
zations must be derived from, and related to, a body of
factual data which has been systematically collected,

collated and recorded.

What are the areas of concern, who is involved with the
process? How is it done - what constitutes the system-

atic analysis which results in the program.

10.0 Areas of Concern.
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10.1 Problem Seeking - Problem Solving. The first, and
one of the most important concerns is the differentiation
between problem seeking and problem solving. Many
systematic methods are involved with definition of the
problem, or goals, as the first step. The essential dif-
ference being that, with architecture, problem definition
is more complex énd needs as much of an analytic procedure
as the problem-solving area. Programming is concerned
primarily with aﬁalysis; design with synthesis.

"What we need is a conscious clarification of our

problems, that is, the definition of our building
tasks and the means to their solution.™l

The end product of the programming process is the starting
point in the design process, and thus it is clear that

any programming procedure must be cognizant of this fact.

Programming must be strongly related to design, by de-
finition, so that labour and resources can best be divided

\
and utilized.

Only when architects separate the functions of problem
seeking and problem solving will they be prepared to com-

\
prehend what is involved with Programming.

"Finding the right design program for a given
problem is the first phase of the design process.

1. Norberg-Schulz, C. (1965). p. 21.
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It is, if we like, the analytical phase of the

process. This first phase of the process must

of course be followed by the synthetic phase,

in which a form is derived from the program."
Consequently the roots of any process of design hinge
very heavily on the initial breakdown of the overall

complexion of the problem situation. Programming design,

evaluation.

Evaluation or feedback is only possible when these phases
are clearly defined since without this definition it is
almost impossible to find procedures to measure results

(the user and the building) against.

"Firstly we have the questions concerning the
relationship between buildings and those who use
them, that is, the prerequisites and effects of
architecture. Subsequently follows the question
about the organization of the means, seen indepen-
dently of their effects. Finally we question
whether particular means correspond to particular
prerequisites and effects. Taken together the
questions cover all aspects of architecture as a
human product. The theory thus becomes complete,
if we succeed in answering these questions."

10.2 Differentiation between Wants and Needs. As a
direct extension of the foregoing, one of the programmer's
most important functions is to unravel and order client-

goals. He has to be able to get "outside" of information

2. Alexander, C. (1964) p. 8u.
3. Norberg-Schulz, C. (1965) p. 2u.
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given to him by a client or user, evaluate this and trans-

late it into a form that he can use.

Véry often a cliént is able to describe his requirements
only by referring to an example that he knows or has seen.
Typical here is the ?lient with a glossy magazine photo of
a building. "My offices should look like this". The
point is that he has no vocabulary for describing his
concept. Is it "grandeur", or "monumentality" or "pres-

- tige"? The programmer must question this information -

examine it, and try to find what is behind it.

A more graphic illustration is the example of the school
teacher, who when asked what her classroom (in a new
facility) should have, that her present one did not,
thought and replied that she wanted "pinning board to run
the full width of the ﬂ?om above the blackboard™. She
recognized a need for pinning surface, and the only way
shé could articulate it was by describing a situation
tﬁat she had seen. The architect, with more of a vocab-
ulary of possible means of solving her "pinning space
problem”, described various ways this could be done and
together they eventually decided ‘that what sh$ needed was
a clear area of pinning space as opposed to isolated

'bits!' around the room.
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So the programmer (architect) had managed to get behind
the solution she described and find out the need. In
terms of design it is clear that the new definition of

her need is more valuable to a designer than the manner

in which she initially described it.

The programmer must always be very careful of separating
wants from needs. Clients may express wants that bear no
relation, say, to the size of their budgets. The pro-
grammer must be sure that the client understands the
limitations of his budget and what this means in terms of
his space (or other) needs. The final decision is the
client's, the programmer must be sure this is as closely
related to the real needs to a) produce a valid project,
and b) avoid costly changes and omissions as the project

develops (costly in terms of his, and the client's time

and resources).

10.3 Communications. Implicit in the foregoing is the
need for communication and cooperation between the parties
concerned. The basis for this must be clearly established
"modus operandi”™. The key is client involvement. Unless
he can clearly see where the investigation is leading and
what the means are he will never become fully involved.
The programmer's role here is to direct and order the

aspirations of the client. Some clients have a plethora
\
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of information about their projects, others only minimal

limits for the designer.

Tﬁe client must be made aware what information is re-
quired of him and at what stage. In order that the
client's aspirations and involvement be heightened, he
must thus become an integral part of the programming team.
He must not be placed in the role of "checker". That is to
say he should not be asked to comment on acheived goals
statements, (much as a professor examining student wqu)
but rather he must be a direct participant in the for-

mulation of the goals.

Goals and criteria established in this way become a sound
base for progress. Involvement must ensure that the
client comprehends fully the procedure and his goals that
are set up; minimizing the possibility of his "changing
‘his mind" at a later stage when this would be c;stly.

Misunderstanding must be avoided - cooperation and in-

volvement acheived.

(It should be néted that the word "client" as used above
is pluralistic in that it not only often represents a
body of people; but is intended to incorporate, wherever
possible, the user. A more corrgct term, for the above

argument, might be "client-user".)
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This argument implies some sort of "programming team"
rather than a "programmer". What constitutes a program-

\
ming team?

10.4 The Programming Team. The team concept is central

to comprehensive Programming. Obviously it will consist
of two or more p?ogrammers, and the client might well be
more than one person. Also involved are various special-
ists (economists, sociologists, business consultants,
etc.). For any such team to progress there must be a
definition of tasksi Broadly speaking we have twd sets.
The programmers and their consultants, and the user-clients

- and their consultants. It should be made clear that final

decisions are taken by one member of each group*.

This teaﬁ of decision makers will;obviously have to be
supported by, and be able to refer to, their consultants
and "data-gatherers" at all times; and it is thus clearly
possible that this team will change in size and composition

during the Programming process.

The success or failure of the Feam is in direct relation-
ship to the control of the two coordinators and the

degree of cooperation that they are able to acheive.

*
Two was used for illustration - it might well constitute

three or more.
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It is the programmer's responsibility to develop a lan-
guage of communication with the client, and what this
involves depends on the techniques employed. Audio-visual
aids, charts, diagrams or whatever; but the programmer

\

must be constantly conscious of the degree of communication

which is being acheived.

10.5 Fact Collection and Correlation. Fact collection
is, potentially, one of the best bases for accurate Pro-
gramming. It can however very easily hamstring the pro-
cess in that undue attention is paid to the "wrong"
'information. Programning involves various stages; it has
been defined here as the initial problem statement, and
care must be taken to ensure that facts collected bear
directly on this. Goals must be tested early since this
is the means by which the programmer tests the relevance

of the data he is ordering.

Often the client, initially, provides much information of
differend kinds. Details with regard to furnishings and
fixtures, finishes, lighting requirements etc. are im-

portant, but not at the Programming stage. This is

important information for design development and that is

where it should be ordered and used.

The programmer must extract the facts relevant; concepts
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and facts, about the site (ingress, egress, topography,
climate, etc.) the facility, (centralized, decentralized,
use criteria etc.) and any other conceptual considerations.
Other information should not be discarded but rather stored

for later correlation and use.

Individual Progrémming methods will vary, obviously, and

what is needed here is the establishment of a Programming

process. The framework, which does mot vary, in principle,
\

under which all problems are studied.

For example, a team might have the broad categories of
Site, Function, Demography and Environment; as their

framework.

The importance is that, in every problem the team collect

facts on the same base.
{

The "modus operandi™ becomes the same, the teams become
attuned to it and can decide very quickly whether a) they
have satisfied their framework b) a fact or collection

of facts has relevance to the problem statement.

The depth to which the search for facts goes then becomes
\
a direct function of the problem in hand. Once a system

is established it is soon clear where the "holes™ will be.

~
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The programmer will know what kind of information he needs.
This framework makes the recording of past projects much
simpler. If the firm has had experience in the field under
study, the prégrammer can go back to past projects and

look at, say, the Functional (or whatever) section and

gain the information. If there is no experience in the
project-type, hié limits of pesearch are still defined and

this simplifies his research.

The setting up of this framework relative to the overall
process of problem seeking and problem solving is the

crux of Programming, and at this stage it seems imperative
that the role of the designer in the overall process be

\
defined.

10.6 The Role of the Designer. This is one of the most
controversial aspects of Programming - whether or not Fhe
designer is involved, and if so, to what extent. This
seems, to the author to be largely a question of the

scale of operations - the size of the practice.

Programming is, primarily, analysis; design, synthesis.

It seems conceivable, even reasoﬁable, that the designer
himself do ?he Programming for the project, if the firm

(and thus its projects) is small. To have one or two

programmers, as such, would mean that they might be idle
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for periods of time. One of the primary concerns of Pro-
gramming is the better utilization of capital and human

resources and this would be negated by idle programmers.

One of the other prime aims of Programming is to allow the
designer to tackle a problem (relatively) free of pre-
conceptions; to give him rather, valid, clear criteria

enabling him to approach the problem "fresh".

" Whether the designer does, or does not, become involved

in Programming is subordinate to the concept that Program-
ming and Design are separate (and yet related) functions;
and so, if the designer does do the Programming he should

do it as a separate activity. First do the Programming

and then do the designing based upon that Progfamming.

There are many proponents of "Programming through Design"
but the arguments that precede have defined the two act-
ivities as separate, the contention being that, until the
designer has a clear statement of the problem he should
not proceed. By programming through design he is obvi-
ously designing in order to program - quite the opposite
pole - implying some pre-conception, since where does the
designer begin if not from an understanding of the pro-

blem?
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Ideally, then, Programming and Design are separated and
done by different people. Why is this ideal? Programming
has been defined as being primarily analytical and design
as synthesis. Creativity is central to design and sub-
ordinate in Programming®*. Purely in terms of utilization
of talent and potential within a firm, designers should be
engaged in desigﬁ. It has been postulated that design

must begin with the Program statement.

' Thus, where the scale of operations warrants it, the
author believes separation of task is imperative, simply
because of tbe difference between analysis and synthesis,
as stated abgve. Where operations are on a smaller scale,

Programming might be done by the designer, but definitively.

That is, he must be cognizan? that he is analyzing the
problem with a statement of'itAas the end-product; which

end-product is then the springboard to his design process.

By definition then, there are two (at least) separate

divisions within the firm, yet related. How is this re-
lationship and intermix achieved? How is thebgrogrammer
sure that his statement is in the form that thé designer

wants? How does the programmer formulate the criteria

for the designer's use?

%
Discussed more fully under 10.8.
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10.7 The Process. In section 10.5 the author alluded to
the "Framework" within which the programmer works. This

framework is the connection between Programming and Design.

Any firm actively engaged in Programming must have a

"framework™ or "set" which envelops the whole organization.
That is to say, the criteria sought out by the programmers
must be the same concerns by which the designers choose to

create, and evaluate, their forms.

This is obviously a policy decision and may be quite dif-
ferent from firm to firm. For example a firm might choose
to work under "Cost-Efficiency and Beauty" or "Form-Function
-Economy"*, or "Time-Cost-Maintenance-Structure" or what-

\
ever.,

Oncé these parameters have been set up, they become para-
meters for

a) Programming

b) Design

c) Evaluation

The same controls are used for each phase of the system.

The individual processes unrelated to each other have no

validity. Without the "Framework" how does an architect

%
See Section E. Case Study.
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set about evaluating his project? Or in a large firm how
is it possible for quality control of any kind to be in-

stituted and implemented without a frame of reference?

The connection then, is "the framework", "eriteria for
performance™, "controls™, "philosophy", and the Program
statement should be in these terms, that is the goals be
stated with reference to each of these stated areas of

concem.

10.8 Creativity. There are two main charges with ﬁespeet
to creativity, programming and design, each of which could
be the basis for a study in itself. It is of value how-

ever, to cite these and state a position on these issues.

The first is that Progrémming or a systematic approach
stifles creativity in the design phase. It is a well-
established fact that there is a definable limit to the
number of issues a designer can consider simultaneously,
and this is one of the aims of Programming -~ to reduce

complex information into manageable proportions.

"There are limits to the difficulty of a laboratory
-problem which he can solve, to the number of issues
he can consider simultaneously; to the complexity
of a decision he can handle wisely. There are no
absolute limits in any of these cases (or usually
even any scale on which such limits could be
specified); yet in practice it is clear that there
are limits of some sort. Similarly, the very
frequent failure of individual designers to produce
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order from a series of abstracts and pelated facts.

"Physical concepts are free creations of the

human mind and are not, however it may seem,

uniquely determined by the external world....

with the help of physical theories we try to

find our way through the maze of observed facts,

to order and understand the world of our sense

percep?ion....."
The role of creativity in design should never be dimin-
ished for it is,.ultimately, the "brilliant flash" or "the
lonely jump" and its clarity and accuracy that not only
solve a problem but present a new level of insight into it.

"If he is a good designer the form he invents will

penetrate the problem so deeplg that it not only

solves it but illuminates it."
The second charge is that there is no creativity involved
in Programming and that it might be tackled by anyone
with analytical skills or even by a computer. The pre?
ceding definition of Programming centres upon the assump-
tion that the result is valid generalizations - the pro-
blem stated and defined - based upon the relevant facts.
Obviously then, the ability to "see the woods after ex-
amining the trees" is a task not easily accomplished and

‘

the reduction of facts into generalized conceptual state-

\
ments does require a degree of creativity.

The programmer must be creative in that he must be able
to see beyond the problem specifics. His task, as has

been stated, is to "extract the essence" within differing

8. Einstein quoted in Mallows, E. W. N. (1965) p. 18.

9. Alexander, C. (196w p. 90.
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well organized forms suggests strongly that there
are limits to the individual designer's capacity."”

Alexander also draws an analogy to illustrate this point.

"wo minutes with a pencil on the back of an
envelope lets us solve problems which we could not
do in our heads if we tried for a hundred years.
But at present we have no corresponding way of
simplifying design problems for ourselves.™"2

There is currently little resistance to the view that
limits placed on a problem do not stifle creativity but

rather enhance the possibility for it. Stravinsky stated

n_ ..the more art is controlled, limited, worked
over, the more it is free.....My freedom consists
in my moving about within the narrow frame that

I have assigned myself for each one of my under-
tak:.ngs.“5

Creativity has often been described as "the long lonely
juﬁp" between the facts and the synthesis of them. The
author argues for Programming, not to do away with creat-
ivity but rather to heighten its potential.

- "Such belief in the program as direct determinant
of form is no more than another extremism in a
long gallery of designers in search of a ritual.
YA design program does not determine a design's
aesthetic form but it restricts the possible
nunber of forms by stipulating the level of oper=-
ational performance that the design's form is to
satisfy. n/

The designer must be "freed"™ in order that he concentrate

his unique ability upon synthesis, the development of an

. Alexander, C. (1964) p. 5.

5. Alexander, C. (1964) p. 6.

6. Stravinski, quoted in Mallows, E. W. N (1965) p. 2u.
7. Ambasz, E. (1969) p. 15
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problem situations.

The emphasis, however, remains analytical rather than
creative. This guestion is perhaps best summed up by
Alexander: -

"What designers disagree about is the relative
importance of different requirements. In the present
theory this would have to be expressed, if it were
expressed at all, by assigning some sorts of weights
or values to different variables. However, few
designers will actually disagree about the variables
themselves. While the relative importance of dif-
ferent requirements usually is a matter of personal
opinion, the decision that a requirement either is

a requirement or isn't, is less personal."”

10.9 The Role of the Computer. The degree to which com-

S
puters are related to Programming is, fundamentally,

)

simple. Whatever the computer can do is a direct result

of the input it receives; it cannot create, it processes

data. Consequently before architecture can fully utilize

the "ability" of the computer to analyze data and generate

useful output, it must first have a structured process

whereby parts (or problems) can be extracted for analysis.

The computer, then, is essentially an aid to Programming.
A sequence of activities, once set-up, can then be ex-
amined to see where the computer can be applied. Arch-

itects must understand the problems very clearly and

10. Alexander, C. (1964) p. 103.
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understand what they want from an aggregate of data; and
then understand the capabilities of the computer, before

valid use can be made of such a tool.

It is not difficult to imagine how useful the computer

could be in the storage and retrieval of information and
L

the potential for its uses in the Programming field is
enormous. Manipulation of variables, storing of data for

later use etc. etc.

But first architects must learn to order the processes they

t

use; to define their problems more clearly, only then will
the computer realize its potential.

" 'In my opinion the question, "How can the computer
be applied to architectural design?" is misguided,
dangerous and foolish....

'A digital computer is, essentially, the same as
a huge army of clerks, equipped with rule books,
pencil and paper, all stupid and entirely without
initiative, but able to follow exactly millions of
precisely defined operations. There is nothing a
computer can do which such an army of clerks could
not do, if given time... '

'In asking how the computer might be applied to
architectural design, we must, therefore, ask our-
selves what problems we know of in design that
could be solved by such an army of clerks...

'At the moment, there are very few such problems.
Although we speak a great deal about the complexity
of problems, the complexity of architecture, and the
complexity of the enviromment, this talk, so far, is
rarely more than hand waving. In the present state
of architectural and environmental design, almost
no problem has yet been made to exhibit complexity
in such a well defined way that it actually requires
the use of a computer.....

'It is ironic that the very tool which has been
invented to unravel complexities imposes such severe
restrictions on the design problems which it can
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solve that the real source of complexities has to be
eliminated before the tool can even gef to it. But
for the moment that is the situation."ll

And Myer and Krauss state, in a study done to evaluate the
role of compﬁters in design

"Architects are not conscious of their method;
they're too involved in substance to focus on
method. They can't articulate verbally what
they're after, and we're surprised ourselves

to feel so strongly about some of our conclusions -
for instance, that the final form is the direct
result of the order in which the designer con-
siders the variables. Yg wouldn't have thought
this, before we began."

11.0 Conclusion.

11.1 The conclusion to‘this chapter should be read not
only as a conclusibn to the above but also as an intro-
duction to the Case Study which follows in Section E. This
conclusion might best be defined as providing criteria for
'the Case Study, and breaking down these criteria into four

broad categories.
)

11.1.1 Flexibility. Any Programming system must, by de-

finition, be able to handle problems of varying scales of

complexity and size. At the same time Programming should

be able to be used for various other functions such as

1. Alexander, C., quoted in Barnett,'J . (1965) p. 1u3,

12. Myer, J. R. and Krauss, R. I., quoted in Berkley, E. P.

(1968) p. 65.
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Master Planning Studies, Feasibility Studies and the like;

since Programming is problem seeking. Flexibility, to

accomodate unique applications and varying emphasis, is a

prerequisite to a good Programming process.

Flexibility should be taken further to include "internal
flexibility"™. 1I& the system easily explained to designers,
new programmers and to clients, and is there the possibility

for growth and change within the process?

11.1.2 Feedback. The new order of problems demands that
the architects evaluate completed projects. Does the Pro-
gramming process, the design process and hence the overall
system hav$ an area or segment which can receive, evaluat$
and re-use information in the interests of better product?
Programming as a basis for this research or feedback is,
perhaps, one of its greatest potential functions. Without

structuring every phase of the design process, architects
. \

will never be able to identify and correct problem areas.

Architecture can never respond to people without measufing,

in some way, the way people use and abuse built facilities?%

11.1.3 Experience. Past projects have import in that

%
Feedback is discussed more fully under Section G, Appendix
II.
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they are sources of information as well as the Potential
identification of design deficiency. Programming proced-
ures must be adjusted and grow, as stated above; but un-
less the information is able to be recorded and retrieved
without undue complexity the system will have only temporal
benefit. Programming procedures must be seen through the

ability they have to use experience.

11.1.4 Communication. The system must foster communica-
tion, not only between‘programmer-client-designer-user—
specialist etec., but also in that the system should be a
continuing one tﬁroughout the design process. The author
indiqated the need for different information at different
stages. Thus Programming fits not only in schematic
design but later, in a different form, in design develop-
ment ete. What is important here is qommunication between
the designer and programmer. There must;bg the potential
for dialogue. The designer must be able to challenge the
qlient's goals-statements and the programmer must only
advise revision of the client's goals in terms of the

designer's input.

The less changing of these goals or criteria that can be
done, the more accurately has the Programming been done.
What is important is that it is an open avenue rather

than a dead-end street, between designer and programmer;
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both architects serving the client.

11.2 The Case Study of Section E wi%l be examined through
the matrix |

a) Flexdibility

b) Feedback

c) Experiencé

d) Communication

and all its implied sub-sections.
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Section E: CASE STUDY

PART ONE: SPECIFIC

12.0 Large Architectural Firm.
12.1 It has been pointed out that a large firm can do
many things, with regard to programming, that smaller
firms cannot do, simply because of its size and the variety
of problems with'which it deals. But any Programming pro-
cess, as outlined previously must be able to handle pro-
blems of varying size, and the lessons to be learnt from
this firm are not limited to large projects. There is

much here that is relevant, in principle, to smaller firms.

12.2 The firm of Caudill, Rowleft, Scott* (hereinafter

referred to as CRS) was selected for the specific study

for the following reasons:-

(@) Programming is a défined facet of their Project Del-
ivery Process.

(b) Their national reputation .

(¢) The availability of information.

12.2.1 CRS defines problem seeking, or Programming, as
part of their overall 'problem solving approach' to arch-

itecture. They have a department of Programming that works

*
Caudill, Rowlett, Scott. Architects, Engineers, Planners.
3636 Richmond Avenue, Houston, Texas 77027. (Approximately
270 employees.) :
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under a defined process for all projects, be they building
or non-building studies. The emphasis on parts of the pro-
cess will vary for projects differing in size and nature,

but the approach to Problem Definition is always the same.
: " )

12.2.2 CRS enjoys a national ﬁeputation, (not only as an
architectural firm, but more importantly here) as a leader
in the field of Programming. Several members of the firm
have published material on the subject and ?he partner in
chérge of Programming, Mr. William Pena, has addressed
several conferences (architectural and other) on Program-

ming.

12.2.3 The CRS sysfem has developed over several years of
practical experimentatioﬁ and the firm has abundant mat-
eria; (on their process and in general) available. The
firm itself being in Houston, was physically, immediately
available to the author. CRS was throughout this study
willing to participate a) in the research b) in the

exposure of their method.*

12.3 The definition of the CRS process (below) is from
published articles by the firm, as well as from intra-

office memoranda.

The author wishes to record his gratitude to Mr. W. M.
Pena, General Partner, Head of Department of Programming,
amd Mr. J. W. Focke, Programming Architect; of Caudill
Rowlett Scott, for their invaluable contributions to this
study. : '
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13.0 CRS Programming. .

13.1 The CRS approach to programming is COOPERATIVE,
ANALYTICAL and CREATIVE. A

Cooperative Approach:

There are many people involved in arriving at the archi-
tectural solution for a client's problem. At the pro-
gramming stage, there are the owner, the users, the
architect, special consultants, governmental agencies,
etc. Successful programming can be accomplished only if
there is total cooperation among all partidipants.

Programming requires the joint effort of two groups --
the client group and the architect group. Together they
form the programming team. It is important that each
group designates a responsible person with complete
authority to make decisions or to cause decisions to be
made. This simplifies the communication between the two
groups. The collaboration of the two group leaders can
then result in a successful project.

The client group is primarily responsible for information
concerning functional and organizational requirements,
financial objectives and the physical conditions of the
site.

The client group includes the group leader (coordinator),
the building committee, and special consultants (function-
al, fiscal, equipment, etc.). The work of client group
might precede the work of the architect group or the two
groups might work concurrently.

The architect group is responsible for the analyses of the
functional program and the space requirements. The
architect group includes the group leader (project manager),
specialists (programming, design, building type, cost
estimators, etc.) and special consultants (technologists).

Together the two groups as a total team analyze the facts
and identify functional-architectural concepts for the
facilities. Together they must balance the space budget
and the cost budget. '

The client's presence on the team stimulates a group inter-
action that would not otherwise be possible.
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The team concept requires a high degree of communication.
Organized programming provides the format for dialogue.

It is necessary to graphically document every program item
for quick reference. This documentation is the respon-
sibility of the architect -- not only to demonstrate that
he understands the information but also to provide feed-
back to the client. A glossary of terms may be required.
It is amazing how confusing the program may seem with the
use of esoteric terms.

The squatters technique is an on-the-site, intense work
session involving the total team. The technique requires
preplanning, cooperation and effective communication.

The programming squatters brings the total team together
to focus on identifying the problem in all its aspects.
The short intense time period requires that the process
be organized to bring the proper team members together
for various levels of analysis and decision making. The
same squatters technique is used in the problem solving
session in which the client is again a part of the team.

Analytical Approach

In any problem solving approach there is an analytical
stage. This stage is usually associated with problem
seeking. This is reinforced by the fact that another
common name for programming is "architectural analysis.™
Problem seeking requires an objective attitude in dealing
with the realities of the problem. During this exposure
stage all pertinent information must be brought to light
regardless of the individual bias of the team members.
Objectivity in decision making requires rational thinking
~and judgment. Preconceptions at this stage are to be
avoided. ’

Creative Approach

The programming process is basically analytical, but it is
also creative -- not in seeking solutions but rather in
generating programmatic ideas which will influence design
decisions. Programmatic ideas refer to functional con-
cepts as opposed to physical concepts or solutions. The
analytical attitude in programming must not preclude the
intuitive insight into the problem. Programming allows
for creative thinking within the rational framework of
procedures. Problem seeking is creative in establishing
the uniqueness and essence in the statement of the problem.

Two-Phase Process

The client-architect team should seek to organize the
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information under a priority for use in design. This is

no attempt to stop the flow of information but merely to
determine its relevance for the phases in design. During
the schematic design phase a designer intends to solve

the big overall problems first. During the design develop-
ment phase he intends to solve progressively more detailed
problems. The programming process should provide the
appropriate information at each design phase.

The first phase of programming must necessarily deal with

a wealth of information , but this information must be
analyzed to reveal the relevant facts above the unimportant
details, the basic concepts above the small features,

The second phase then must provide the detailed information .
for the development and refinement of the design. By then
the details will not obscure the significant statements
that emerged in the first phase.

Background

If the programmer is not experienced in the area of the
client's problem, he must develop a background under-
standing of the nature of the subject through a survey of
similar projects, library research, etc. This can be
limited research simply to understand the jargon of the
client at first contact, and the general nature of the
client's needs. - He must seek information, not solutions.

With enough background information, the number and kinds
of consultants which will be required and when they might
be most useful can be determined.

Steps to Define the Problem

The search for the definition of the problem calls for a
step-by-step analytical procedure. There are many step-
by-step procedures for problem solving which mix the steps
for problem seeking and for problem solving. This mixing
of steps leads to confusion in the architectural process.
The separation of problem seeking and problem solving is
absolutely necessary if we are to clarify the confusion
and go on to strengthen design methods.

The typical scientific method for problem solving begins
with the definition of the problem and ends with the
selection of the solution. The five steps in problem
seeking are as follows:

1. Establish goals
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2. Collect, organize and analyze facts
3. Uncover and test concepts

4, Determine the real needs

5. State the problem

The sequence of the steps may vary, but the steps them-
selves form an orderly framework for the classification
and documentation of information coming from many sources.

In practice, the first three steps may be concurrent and
cause a re-evaluation of goals and a recycling for con-
firmation of facts and concepts. The fourth step is
taken after evaluating the first three to determine the
space requirements, the performance criteria, and the
project budget. An imbalance here would cause a recycle
analysis to review and adjust the first four steps. The
fifthe step is taken after re-evaluating the previous
steps to establish the uniqueness and the essence of the
whole problem. Other scientific methods work from a
hypothesis to a conclusion. This approach is not generally
applicable to problem seeking, but rather to problems to
prove.

Basic Considerations

If the design of the facility is to solve problems of
Function, Form, Economy and Time, then the programming

must treat these as basic considerations and classifications
of information.

Function for this purpose, deals with the functional aspects
in terms of aims, methods to be used to meet them and the
numbers and characteristics of the people involved.

For may be used to evoke questions regarding the physical
and emotional environment to be provided, the quality of
construction and the condition and the conditions of the
site.

Economy emphasizes the need for early cost control and
brings up for consideration the initial budget, the
operating cost and the long term cost which may be affected
by initial quality of construction.

Time involves those considerations of change, growth, and
escalation which affect Function, Form and Economy.
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STEPS AND CONSIDERATIONS

Form, Function, Economy and Time are the basic consider-
ations, the content of the programming process... and later
they will comprise the criteria for evaluating the pro-
gramming package as well as the design solution. But these
considerations are not in themselves a process. One is not
considered before the others. All four are considered
simultaneously at each of the five steps in the analytical
procedure. We use them as key words in seeking information
and as general categories or classifications for organizing
information at every step of the programming procedure.

Form, Function, Economy and Time within the framework of
the process provide:

1. A format for collecting information
2. Classifications for organizing information

3. Criteria for evaluating the results of programming and
design.

A MATRIX CHECKLIST

Another way of coordinating the steps and considerations
is to establish a simple matrix which is a useful tool in
generating the necessary information to complete the pro-
gramming phase.

The matrix can be used not only as a check list for missing
information but also as a device to display the emphasis

or amount of information regarding form, function, economy
“and time at each step. This emphasis could also be indi-
cative of the priority of the considerations. We consider
form, function, economy and time simultaneously, but within
the context of the project each might be given a particular
priority. Obviously each project would have a different
profile in the matrix.

(1) ESTABLISH GOALS

It is usually easier for the client to verbalize his goals
for the project at the very beginning when he has the total
project in mind and before his thinking gets involved with
details., Practically it is better for goals to be estab-
lished at the beginning since they will establish a direction
for programming. The gathering of facts will be related to
the goals and the tests for programatic concepts will de-
termine whether the goals are indeed being implemented.
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The client might place particular emphasis on one or more
considerations through his statements of goals. However,
he should be encouraged to state his goals in terms of all
four considerations. For example the client is prone to
think only of functional goals; the programmer should be
ready to ask questions regarding the goals for the other
considerations.

The client-owner may establish general overall goals. The
client-user usually establishes more specific goals. If
there is a conflict between the owner and user goals, the
conflict must be.clarified and resolved. The subsequent
steps depend on clear-cut, coordinated goals.

(2) COLLECT, ORGANIZE AND ANALYZE FACTS

Facts by themselves will tell us nothing. They have to be
organized and analyzed before they will reveal their im-
portance. he classification of facts under Form, Function,
Economy, and Time is useful in organizing and analyzing the
information.*

The goals will determine the kinds of information which will
be meaningful. Nevertheless we have to discriminate be-
tween pertinent facts which will be immediately useful and
details which will be useful at a later phase., This does
not mean the stopping of the flow of information but rather
classification for relevancy. We must not let the details
distort or confuse what is really important in the immediate
programming phase. Hence, the idea of two-phase programming.

Check-1lists may be developed for the collection and documen-
tation of information for each project type. The following
are categories which might be generally applicable:

FORM: We need data on the site... its physical character-
istics, climate conditions, legal aspects, coincident
planning by other agencies. We need information regarding
the availability of materials and the local construction
industry. We need information on building codes as they
might affect the form of the building.

ECONOMY: We need data on budget limitations, local cost
index, building cost per square foot, operating costs and
long-term-costs where applicable. Method of financing,
economic influence of other agencies.

TIME: We need data on project schedule, phasing and
growth, price escalation; anticipated changes and projec-
tions.
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UNCOVER AND TEST CONCEPTS

While step 2 is said to deal with facts and step 3 deals
with concepts, it is difficult to separate facts from
ideas. The grouping of facts stem from ideas, concepts
of organization stem from facts. They depend on each
other, For analysis, facts and quantitative, concepts
and qualitative.

Programmatic concepts are methods of implementing the goals.
Most of these concepts are organizational in nature which
implement the funectional geals. This heavy emphasis on
function results from the clients participation on the

team. It is here that the client can exercise his most
creative thinking in determining his functional relation-
ships.

The client must be stimulated to make decisions in regard

to his organizational structure and functional relation-
ships. If these decisions are not forthcoming, the testing
or concepts will provide a means of stimulating the client's
decision-making authority.

The programming architect must be creative in the sense of
finding alternatives to cause the client to participate
and react with the required decision. It is not the pro-
grammer but the client who makes the decision. The pro-
grammer must provide the analyses to uncover concepts and
to stimulate the decisions.

It is difficult to understand the difference between pro-
grammatic concepts and physical concepts. Most often
concepts are thought of only as design solutions. This
misconception is reinforced by the fact that physical
concepts in design respond to programmatic concepts and
thereafter become so closely related that it is difficult
to know which came first. To identify programmatic con-
cepts one must think abstractly in terms of organizational
structure, relationships and other functional requirements.

Concepts are uncovered and tested through the use of
evocative words. These words indicate the information
which might be most fruitful. These words may be found

in the subcategories of the basic considerations of Form,
Function, Economy and Time or they may be identified with
recurring concepts. In discussions with the client the
programmer must be alert to identify concepts and to re-
cord them. It takes a receptive mind to identify concepts
when they are expressed however briefly.



74

CLASSIFICATION OF CONCEPTS

The classification of concepts under Form, Function,
Economy, and time is simply a means of analyzing the
implications., The specific classification is a matter
of interpretation--a particular concept could easily be
listed under two or more classifications. The follow-
ing classification is based on our experience in testing
these recurring concepts:

FORM:

Concepts stemming from Function, Economy and Time can be
stated abstractly; it is more difficult to state form
concepts abstractly but they can be -- in terms of the
site, the physical and psychological environment, and
quality. The client should be encouraged to state form
concepts abstractly.

When the client cannot express a form concept except in
physical or concrete terms it turns out to be a premature
design solution. In this case the programmer must look
behind this solution to examine the validity of the reasons
that lead to it.

Preconceptions, prejudices and opinions by the client can
be useful information and should be deliberatelly exposed
during the programming phase. These can be discussed and
analysed and they can lead to a better understanding of
the requirements. Avoiding prejudious might lead to
difficulties later in the project. Evocative words for
form concepts are Site, Physical and Psychological
Environment and Quality.

FUNCTION:

The programmer might test a number of recurring concepts
with the client to give him a means of expressing his
functional needs.

CENTRALIZATION VS DECENTRALIZATION

This concept deals with centralization or decentralization
of activities, services or personel. It can establish
organizational structures, functional relationships or
requirements, and over-all affinities. It is important
not to misconstrue this programmatic concept as the
physical concept of Compactness vs. Dispersion. The
programmatic concept can have several alternatives of
Compactness or Dispersion.
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INTEGRATION VS. COMPARTMENTALIZATION

We must find out if activities should be integrated or
compartmented. A family of activities or closely related
functions would indicate integration; the need for some
degree or kinds of privacy (acoustical or visual), com-
partmentalization. Again we should recognize the differ-
ence between the programmatic concept of integration and
the responding physical concept of the Open Plan.

HIERARCHY

Hierarchy is an evocative word from which spring a series
of concepts regarding the order of importance or priority
such as relative position, size, social value.- and others.

FLOW

The concept concerns the flow of people, vehicles, goods,
services and information in terms of priority, sequence and
mix or separation. This concept expands on affinities and
relationships (it is not concerned with a table of organ-
ization.) We can numerically code connections between
corresponding units, construct abstract flow diagrams and
manipulate the diagrams to minimize the circulation conflicts.
This could be a computer or a manual function.

PEOPLE

This is another evocative word which can generate concepts
deriven from the physical, social and psychological char-
acteristics of people--as individuals in small groups and
in large groups. This is an area in which there is no
substitute for experience and expertise.

ECONOMY:

Concepts regarding economy are particularly useful in the
recycle analysis if there has been a mis-balance between
budget, space requirements and quality.

MULTI-FUNCTION is the first and obvious concept which might
be tested as a means of achievery and balance; however, it
should be understood that it could result in reducing ef-
ficiency for each of the combined functions. There could
be other functional alternatives.

Other evocative words which can generate economy concepts
are: Phasing, optimization, Efficiency and Cost/Effectiveness.
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TIME:

CONVERTIBILITY

This concept is a response to anticipated change in func-
tional requirements. The degree of convertibility must
be established as (1) immediate, (2) weekend or (3) long
range convertibility.

EXPANSIBILITY

Anticipated growth triggers the programmatic concept or
expansibility.

PHASING

This time-economy concept is useful in the recycle analysis
to attain functional and/or economic feasibility.

There may be others but these recurring concepts have
been generated through an accumulated experience with
many building types.

DETERMINE NEEDS

The determination of needs is an analytical step to
establish (quantitative) needs of the client in terms of
quality (cost per square foot), space requirements, and
a budget predicted at the time of construction.

The proposed space requirements and the expected level of
quality must be tested with the proposed budget.

Balance must be achieved between space, quality, budget
and time. In case of an imbalance at least one of the
four elements must be negotiable. If agreement is reached
on quality, budget and time, the adjustment must be made
in the amount of space. The client's space requirements
must be reanalyzed to determine the realistic space needs
as opposed to the client's wants. Other alternatives
would involve the re-evaluation of quality, budget and
time. A more serious imbalance might require recycling

' to re-evaluate goals, facts and concepts.

FORM

The proposed quality of construction is express in the

quantitative terms of cost per square foot. At this point

this expression is based on experience and/or background
survey and analysis. Agreement on the quality must be
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reached with the client.

Both the physical and psychological environment will affect
the quality of construction and in turn the cost per square
foot.

Site conditions will affect the form of the building and
will influence the construction budget.

FUNCT ION

Space requirements are the results of functional needs as
determined by facts and concepts. They are generated by
people and activities. Parameters are predictive units of
space based on a knowledge of typical activities. Allowance
must be made for a reasonable building efficiency (the
predicted relationship or net to gross areas).

ECONOMY

The cost estimate analysis must be as comprehensive and
realistic as possible. Every possible cost category must
be incurred in the analysis. There must be no doubt as

to what comprises the total budget required. The building
cost is based on cost per square foot and percentages or
the building cost are used for most of the other line items
unless more refined figures are available. Most often
these cost parameters are based on experience tempered by
the luck situation..

TIME

In determining the cost per square foot a realistic escal-
ation factor must be included to cover the time lag between
programming and mid-construction.
Phasing of construction may be considered as an alternative:
1. When the initial budget is limited
2. When the funds are available over a period of time

3. When the function needs are expected to grow.

STATE THE PROBLEM

The statement of the problem is the interface between pro-
blem definition (programming) and proglem solution (design).
The programmer and the designer work together in formulating
very succinct statements after evaluating the first four
steps. The problem must be stated in qualitative terms
emphasizing the essence and the uniqueness.
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The essence might be reached by limiting the number of
statements to a minimum of four--dealing with form,
function, economy and time. There should be no more than
ten statements, more than ten might indicate either that
the project is very complex or that details are being
used as premises for design.

UNIQUENESS

OBVIOUS

GENERAL - DETAIL

The statements must deal with unique not the common aspects
of the problem. *Sometimes the obvious leads to the unique-
ness--obvious only after the first four steps.

These statements should be made in terms of performance and .
not physical form. They should be made so as not to close the
door to different expressions in architectural form.

A statement might bederived from any of the previous four
steps---goals, facts, concepts, needs--as long as it is an
important form giver.

14.0 Methods Used.

14.1 Three important features of the CRS Programming pro-

cess, mentioned in the above, merit specific note here.

14.1.1 The Triad Theory.l The overall Project Delivery
System of CRS is governed by the equilibration of FORM,
FUNCTION and ECONOMY through TIME. A high magnitude of
equilibrium of these théee forces (a dypamic equilibrium
as opposed to a simple, or low level, equilibrium) governs

all facets of the system; Programming, Design, the overall

Management envelope, etc.

1. Cauaill, w. W. (1968).



79

The validity, or otherwise, of this philosophy is not an
issue here, what is important is that this "Triad" is used
as the framework defining the scope and structure of each

of the processes within the system.

This runs throughout - Programming Schematic Design, Design
Development, even to quality control and project evaluation.
The Programming process thus has its roots firmly in the

larger Project Delivery System.

14.1.2 The Problem Solving Approach. CRS believe that
architecture, to a great degree, is a process of solving

a series of problems. Thus, unless there is a clear state-
ment of the problem, (that is, unless you know what the
problems are) there will never be a good architectural'

solution.

14.1.3 The Team Concept. CRS believes that solving pro-
blems today can best be done by a team of people with a
variety of talents. That the demands of society can best
be met through the efforts of a co-ordinated and creative

team.

14.2 Communications. These considerations underline CRS's
concern with effective communications. Two of the more

important techniques used by them are outlined below.
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14.2.1 Analysis Cards*. 8-1/2 X 5-3/4" analysis cards
are used for describing each of the many points on which
the client should be informed and to which his reaction is
wanted, Only one idea to each card - for emphasis. Thus
the client can examine facts and discuss concepts in an
organized simplified manner, and can understand fully

and quickly which factors are of concern and what other

factors his decision will influence.

14.,2.2 "Brown-Sheet"” technique. The firm presents relative
space quantities - drawn to scale in block form - oh brown
wrapping paper sheets. During work sessions these are
pinﬁed to the wall and the client is able to see the re-
lationships and relative sizes of parts of the faeility.
Changes are then made to these sheets as these requirements
are éffected by cost realization (or other reasons); new
~data is pasted over the old until a satisfactory space
allocation is reacﬁed. By the time the study is completed

these sheets are sometimes book-thick.

Brown paper is used to psychologically stress their im-
pernanence., Computer printouts could show the same graphic
information but CRS believes that a) the size would be
wrong b) there is still an aura of "finality" or "autho-
rity" about a computer print-out which will impede easy

and frequent alteration.

%
See Appendix I
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15.0 Conclusions

15.1 This conclusion is based upon the definitions of
Section D, and subjective evaluation as seen through

Appendix II.

15.2 The criteria established for Programming (11.2), were:-
(a) Flexibility

(b) Feedback

(c) Experience

(d) Commmication

-15.2.1 Flexibility. The process shows remarkable flexi-
bility in that it is used not only for projects of varying
size, but also for the definition of non-building problems¥.
The process has been successful in that its applications
have spread over time. Several non-building studies have
been completed and their success is reflected by the fact
that an increasing amount of this type of problem is being
examined by the firm. Thus the flexibility of the process
within an overall system of project delivery is patent;
and the "internal flexiﬁility", the fact that changes and
refinements are constantly made from within, reflects

progressive developments.

*
See Appendix II
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15.2.2 Feedback.

(a) Internal. The internal feedback has been mentioned
above; but it should be noted that attempts at refinement
and development are not incidental to this process, but

are a defined function.

(b) Design Feedback. This is one area that the firm has

not pursued to full potential but have recently begun a
program of evaluation of their buildings using the program
requirements as a base. It should be noted that evaluation

of buildings does not necessarily reflect the success of

the Programming process, but is an evaluation of the way
in.which the design process has interfaced with the Programming

process in terms of the established project delivery system.

A clear process of evaluation of completed projects is the
obvious "next-step” for CRS, and it is clear that their
Programming process can provide both the base and tools

for this research.

15.2.3 Experience. The process has been built and refined
over several years, and this attésts to the central rolé that
experience has played. The firm has built considerable
records with regard to building types, and they do, con-

sciously, exploit- the information gathered over time.
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CRS has not preserved individual "programming packages™
as well as they might have. These, as stated earlier,
rely on analysis cards (for example) and these are often
lost during the design process. Recent attempts have
been made to offset this, and file copies are made (im-
mediately post Programming) before these cards are turned

over to the design team.

This is the one facet of the process that needs "tightening-

up L8
15.2.4 Communication

(a) Internal. Not all the designers are as familiar with
the process as they might be, and obviously since dif-
ferent personalities are involved, some utilize the Pro-
gramming process more fully than others. Efforts are being
made at this time, to define, intraoffice, the Programming
process in order that all membgrs of the firm understand the

goals of programming as well as the potential of the process.

(b) External. CRS is outstanding in this phase and the
degree of involvement they have achieved with their clients

is remarkable. The program is reached by client decision,

the programmer's role being to make him aware of the pro-

blems and also to be sure that he is exposed to them. The
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"squatters technique" (both for Programming and schematic
design) has proved invaluable in terms of client involve-
ment. With this involvement the client's aspirations are
increased and thus the final product, potentially, is
improved.

The firm is also.ineorporating (or attempting to incorporate)
different special disciplines in order to make the problem
statement more valid. A behavioural scientist is attempting
to increase the potential of the Programming process by
introducing new insights into the measurement of human

activity.

Their process is both "open" and ,yet structured, with re-

gard to communication, and this is one of the finest features.

15.3 The most important characteristic of the CRS process
is its simplicity. Simple, but simple as opposed to sim-
listic., It is this very simplicity that makes it so diffi-
cult to evaluate "from without". The author, early on in
the study felt "there is nofhing to it"™, but soon realized
the value of the process and its relationship to the overall
system as defined in this simple way. None of the criteria
previously cited are truly possible until simplicity is

achieved.



85

Simplicity and the constant state of flux (in terms of
improvement and expansion of the process) are its greatest
assets. This is one of the few Programming processes,
defined for use in terms of practising architecture, that
have been successful. Successful in that it is used and

also that its uses are increasing.

PART TWO: GENERALLY

16.0 Other Programming Systems.

16.1 Four Programming processes are described below; three
theoretical (not related to actual in-office use), one

practical.

16.1.1 Richard Seaton* defines Architectural Programming
as the following:-

" (i) stated human goals, targets, or benefits;

(ii) a set or sequence of operations or activities
‘in time conducing to goals or benefits;

(iii) a statement of material and environmental
conditions necessary to or encouraging such
operations;

(iv) a specification of the characteristics, in-
cluding costs, of objects acheiving those
conditions; and

(v) a definition of the criteria by which the
human goals, targets or benefits are to be
measured."

%
Associate Research Psychologist and lecturer in Behavioral
Sciences in Architecture, College of Environmental Design,
University of California, at Berkley.

2-Seaton, R. (1968) p.2.
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He adds also that programming need not be restricted to a
single building; building components and or sets of build-

ings may be programmed. And that

"In buildiﬁg programming statements of purpose or
goals and their measurement are crucial.”

He does not discuss, in this paper, how the programmer goes

about achieving this program; confining his attention to

)

the "role of the programmer™, and the difficulties involved

in Research in Programming.

The task of the programmer is to:-

"(a) -examine stated target benefits for different
population elements with an eye to uncovering im-
plicit objectives and expressing them through ob-
jective criteria;

(b) specify operations (tasks and functions) con-
tributing to criteria;

(¢) ascertain attributes of the designed environ-
ment which promote operations and uncover attributes
which interfere with operations;

(@) specify alternative design forms which conform
to constraints and provide environmental attributes
that promote operations or ends, and choose among them
in terms of benefits derived for dollar outlays;

(e) determine promotive (spillover) inter-relation-
ships between design forms;

(f) allocate available resources to facilities and
forms providing the larger marginal benefits and
positive spillovers."

Seaton does define the importance of "Feedback! to archi-

tecture. He indicates that Programming may be the necessary

3. Seaton, R. (1968) p. 2.

"+ Seaton, R. (1968) p. 3-L.
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base for evaluation, and more definately that feedback
research is different from, and supplemental to, research
in Programming. Both however are necessary for the im-
provement of the methods used for creating meaningful
spaces for people.
"Surely in the long run, if not in the short, both
clients and designers will come to seek and rely on
feedback research as well as research for programming."5
16,1.2 Christopher Alexander¥.
Alexander, probably the most quoted author on the evolution
and synthesis of design process uses mathematical logic

and form as the key to solution of architectural problems.

He defines very clearly that the first step in any design

process must be a clear comprehension of the problem.

"The following argument is based on the assumption
that physical clarity cannot be achieved in a form
until there is first some programmatic clarity in -
the designer's mind : and actions; and that for this
to be possible, in turn, the designer must first
trace his design problem to its earliest functional
origins and be able to find some sort of pattern in
them, "6

He states that the difficulty in architects not under-
standing the "field" within which their problems lie, and

points out how "misfit" in the understanding of a field

3. Seaton, R. (1968) p. 31.
x

. Professor, Dept. of Architecture, University of California
at Berkeley.

Alexander, C. (1964) p. 15.



88

is easier to define than "fit". He then develops a math-
ematical system for assigning to "fit" and "misfit"™

variables, and placing a quantifiable value on each.

Alexander then expands this concept into slightly more
specific terms in that hé suggest that any problem can
be broken down iﬁto sub-problems, which subdiviéion will
result in manageable problems. He believes that the
solutions of problems lies in the understanding of the
interaction between sub-problems (the degree of "fit" and

"misfit™) not in the sub-problems.

Laborious mathematical relationships are then developed
for the understanding of these sub-problems. And then the
solution progresses to the next higher problem set of sub-
problems; developing until the initial major problems are

understood and can be responded to.

Essentially his system attempts to break the defined
problem down into sub-problems, understand these and then
build up solutions in almost reverse procedure - building

up again, as it were.

The system is involved and laborious and hinges upon the

quantification of variables based on human behaviour, and
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just this is an enormous and questionable task. Question-

able in that the basis is value judgements at an ever in-

creasing scale.

"(The work of Alexander may be considered this kind
of analysis, finding the best solution to a series
of questions, moving to the next higher question,
finding the best solution to that, and so on.) Myer
and Krauss don't think this is a useful system for
the architect, -for reasons brought out by their case
study - because you can't put a quantitative value
on every variable, and because you don't want to
avoid the hot dynamic issues of design, and because
you want to consider the design as a whole, and
consider variables at any time, and so on. It is
possible that Alexander himself is dissatisfied
with the limitations of his approach, they suggest."/

While Alexander does define Programming very clearly,
the emphasis of his study is synthesis, and thus its direct
relevance to this study is limited; the value being in his

thoughts, quoted earlier, with reference to problem state- '

ment, as a precondition to design method.

-16.1.3 Herbert H. Swinburne¥*. Defines his thoughts on

"A Systematic Approach to Architecture”.

Two principle points he makes are of significance here.
The first being his concern for Feedback as a necessary
part of the system and in this regard that 'design' and

"performance' must have the same base. He describes this

7- Berkeley, E. P. (1968) p. 65.

Architect; Philadelphia, Pennsylvania
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"Strategy and Sequence.

Relevance of the DESIGN process to the total
ARCHITECTURAL process.

. .

.

NoOoOunLFwN -

3

The criteria for evaluating the performance of any
facility in use must be the same criteria used for
Design can't be established

on one base and its performance judged on another.

the design concept.

Performance is not one explicit value.
profile of many elements, viewed by many evaluators,
and ranging from poor to excellent - from minimum

Definition

Development

Implementation

Operation

Evaluation Performance--

to maximum,"

Same base

It is a
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Secondly he cites the areas of concern, or the concerns of

Programming. His sub-title here is:

"Programming - Prelude to Design.

Investigation - Research - Analysis and Systematic

Organization of Data for:

1.

OPERATIONS. The defined physical arrangements
of machinery, equipment, furnishings and their supply
and energy systems required to accomplish any task
or assignment such as: sleeping, teaching, manufac-

turing.

2.

HUMAN. The specific or casual arrangement of
people, singly or in groups, in any prescribed
active or passive situation, that considers their
needs and desires - their prejudices and aspira-
tions - and the degree of control or permissiveness

over their movements, privacy or initiative.

8. Swinburne, H. H. (1967) p. 2.
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3. SPATIAL. Those positive three dimensions of
length, breadth and height - of clearances, dis-
tances and relationships - of flexibility, adapt-
ability, expandibility - all required for symbiosis
between people and each other, between man and
machine, and between machine and machine.

4., ENVIRONMENTAL. The definition, interior and
exterior, of the physical setting dealing with
thermal, luminous and sonic conditions required
by HUMAN beings performing certain OPERATIONS in
a specific SPACE. Also the establishment of a
behavioural setting that generatesgimpact through
mood, emotions, symbol and image.™
He does not however, become specific, in this paper, as to
methods that ought to be employed in actually gathering
this information. The weakness of his Programming defini-
tion is that is does not differentiate the uses of all the
data he cites as part of Programming. There seems to be
'very,little structuring of infofmation implied; that is
there is little concern as to what kind of information is

needed and at what stage in the process of design. He im-

plies that all information is part of this "Prelude to

Design™. He does emphasize the organization of the dataj;

what is lacking is, perhaps, hierarchial structuring.

16.1.4 Harley, Ellington, Cowin and Stirton (Hereinafter

referred to as HECS)*

9- Swinburne, H. H. (1967) p. U.

* Harley, Ellington, Cowin and Stirton, Inc., Architects,
Planners; Detroit, Michigan.
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Under the direction of J. Arthur Miller, AIA, HECS has
redefined its professional objectives and set new dir-
ections for its problem-solving expértise. Not all of
the firms activities are in building projects; some being

the "non-building"™ type of study mentioned before.

The firm's objectives are:-

"l. To identify with owner and user's goals, and
to define all relevant issues to insure that the
right problems are being solved.

2. To discover all opportunities 1nherent in the
problem and to generate creative answers which
solve all aspects in a simple and direct manner.

3. To insure that the design solutions, when
there is to be a physical product, are implemented
efficiently, economically, and true to the design
intent.

HECS sees five important requirements necessary
to insure that these objectives for performance
will be met:

1. A tightly knit creative team which includes
owner and user,

2. A communications framework which insures a
productive dialogiue with the owner and user.

3. A rational process for problem-solving.

4., The ability for thorough documentation.

5. Conscientious and_capable construction
management abilities.™

HECS also discusses six important features of their process.

i) The Team. A Multidisciplinary team is used. It con-
sists of programmers, Comprehensive planners, specialists
in financial analysis and architectural and engineering

analysis and design. They stress that the team acts as a

10. yces, (1969) p. 1o0.
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"single professional generalist”.

ii) Communications. Clients are encouraged, (and ex-
pected) to join the team in the initial statement of the
problem as well as later establishment of quality controls.
Whenever possible clients are exposed to existing standards,
and where this is not possible are "trained" via slides,

diagrams and other visual aids.

iii) Meaningful Dialogue. Early establishment of a "common

language™ is one of the early functions of the Team.

iv) = Rational Process. All office procedures are system-
atized to improve understanding, solution and production.
v) Thorough Documentation. All aspects are documented

for use during "project-life™ as well as for office records.

vi) Construction Management Capability. This is, HECS
believes, the "key" to the firm's ability to deliver-within
budget and time limits - the physical products which usually

result from its professional services.

The published matter on the HECS process is very limited,

but certain points of interest emerge.

a) The firm believes that by their Process they are able
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to "deliver," on time and within budget.

b) They SEEgi_with a statement of the problem examine the
data and then re-state the problem. This is questionable -
how are they able to state the problem before examining
the data? Unless this is a simplistic statement such as

"School," merely.as a starting point.
H

c) The process is not the same for each project, only
similar, and this is perhaps its weakness. It lacks some
overall "Policy Control"™ to "tighten up"™ the system and

simplify it.

d)"The firm has done several non-building studies, and

?his attests to the flexibility of the process.

The process is relatively new, and over time will obviously
improve; but in terms of examined processes is worthy of

note and study.
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Section F: ASSESSMENT

17.0 Programming and the Profession.

17.1 The Fee Structure. Obviously techniques such as
Programming, as defined, raise some questions as to fees

for services. As the service of the architect improves

and increases this might well mean a change in the fee
structure. The author feels it necessary to state a posi-

tion with regard to this.

17.1.1 Since Programming, as defined herein implies a
better allocation of human resources as well as a potential
reduction in design time and fewer charges during design
development, the author‘believés that Programming caﬁ and
should be done by the architect (it is in his interest to

do it) under the existing Scale of Fees.

17.1.2 With regard to the non-building uses of Programming,
fee arrangements would have to be agreed upon with the

client.

The AIA is doing a study currently (on Programming) which
deals with both these problems, and the author felt that
in the context of this thesis further, more detailed study

would obscure the direction of the argument.
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18.0 Programming; The Final Overview.

18.1 It is the contention of the author that a central
issue facing Architecture today is the initial statement
of the problem. This has been defined as Programming. The
criteria for Programming, as defined in Section D are:-
The Programming Process must recognize and respond to

(1) Flexibility

2 Feedback

(3) Experience

() Communication

as overall controls.

18.1.1 Programming is not an.isolated activity but a pro-
cess within a larger system. In architectural terms, a
process of problem definition which interfaces with a pro-
cess.of design within a total project delivery syétem. The
author emphasized the need for a ™theme" running through
the processes that relate each to the other and hence to

the overall "envelope™.

18.1.2 Programming, by virtue of the fact that it is pro-

biem definition has applications beyond use only as the

first stage of a project delivery system. Uses where the
statement of the problem is the end product and could be-

come the programmer's domain. Feasability studies and



97

Master Planning studies were two examples cited.

18.1.3 Programming also has relevance in the equitable

division of labour within an architectural firm.

18.1.4 Important too is the understanding that different
information is needed at different stages within the total
system, and the Programming process should be defined a-

round this concept.

18.1.5 Perhaps one of the greatest effects that Programming
could have on the improvement of the product (ultimately

the enviromment) is the Bése it forms for the evaluation
ofAcbmpleted projects, and this should be a part of the
definition of any Programming process. That is the role

that the Programming package will play in later analysis.

18.1.6 Several firms which came under study during re-
search for this study, use Programming techniques of some
kind or another; buf very few use the same procedure for
each project and even fewer document their process in any
way. Consequently communication with respect to different
processes used in practice is of ; very low level, and
feedback with respect to (in this caée) Programming is not

often encountered.
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The author believes that, at this point in time, for Program-
ming as a procedure or process to develop, architectural

firms must define and document their processes.

There can then be a) initial realization, within the firm,
of their process' shortcomings' and b) the development
of a dialogue on Programming which will be of benefit to

all concerned.

18.2 Most of the concepts of the above are scope for study
within themselves. Two concepts, however, have overriding
importance with respect to an understanding of Programming,
and these are illustrated (overleaf) by means of two dia-

grams.

18.2.1 (See Figure 1.) The Statement of the Problem is
~the product of Programming. Programming starts with goals

and ends with the Statement of the Problem.

18.2.2 (See Figure 2.) Programming and Design are processes

within an overall Project Delivery System. The envelope

which contains them is Management; and their interface is

the Statement of the Problem.
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19.0 Case Study Photographs

19.1 The following are examples of the CRS Analysis

referred to in Section E (14.2.1)
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APPENDIX II

20.0 Caudill Rowlett Scott. An evaluation of three different ap-

plications of the CRS Programming Process.

20.1 Master Planning Study; Technical and Community

College.*

20.1.1 Contents of the "package”. The study has been

divided into five broad categories.

(a) Background.' A short case history of the project de-
fining the client, theihistory and broad description of the
parémeters of the firm's commission. This opening stafement
concludes with CRS's statément as to their view of the

meaning of a Master Planning Study.

"Programming and planning for the Northern Branch
began in late 1968. From the beginning of the
planning process, the college and the CRS team
realized that the only sure constant on a campus
today is change, and that the adoption of a

static 'master plan' would only breed obsolescence.
This report, therefore, not only contains the
concepts and planning recommendations developed,

but also summarized the goals, problems and pre-
mises which led to the report then becomes twofold:

Serves as a guide for the long range development
of the Downtown Campus.

ﬁerived from draft copy of proposed published report.
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Provides a basis for continuous refinements
as new problems arise or premises change."

(b) Programming. This section has been very carefully
defined. The five steps in Programming (See Section
E.13.4) are explained under the heading of "Procedure'.

Each of these "steps'" are then examined individually.

(i) College Aims: Scope and Guidelines, (AIMS). The aims
are a series of broad statements of intent, with regard to
role of the college in the community - facility that will
change constantly - with the emphasis on technical skills,

educational guidance ete.

Scope and Guidelines consist of general statements such as:-

"Within the context of the college's aims a general

compilation of anticipated programs and enrollments

has been made. This has served as the basis for the
calculation of space requirements.”

There are also several short statements, presented one at a
time each with a small diagram illustrating the point. For

example:-

"Facilities will be available eight hours per day,
five days a week for day programs.

"For programming purposes it is anticipated that
each teaching station will be utilized 75% of the
available time.’

Each time a teaching station is in use it is anti-
cipated that 80% of the student stations will be
utilized. ~

...Technical Community College will strive to maintain
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a faculty/staff ratio of 1 faculty member for each 16
full-time equivalent students.

The committment to a strong, effective guidance system

will be implemented by a staff of one professional counsel-

or for each 100 full-time equivalent student.™

(ii) Site and Environs (FACTS). Once again, the infor-
mation is presented one fact at a time, each with a small
diagram illustrating all facts affecting site and environs,
such as winds, climate, position in city, topography, move-
ment patterns of traffic around site, relationship to

transport routes etc.

(iii) Concepts. The same techniques of singular state-
ments each illustrated.with a small freehand sketch (or
"bubble diagram™) make comprehension very simple and
clear. These are educational concepts in that they are
deciéions of policy on how the faeilfty is to be designed

~with respect to the educational methods. For example:-

"The Learning Resources Center will function as
a learning materials warehouse. Materials will
be distributed to students and faculty through
the LRC outlet in each student service center.

- Faculty Offices will be developed within a
framework of division chairmen, department
chairmen, and non-supervisory faculty. Widely
dispersed groups of faculty offices will faci-
litate coordination at each level while promoting
an interdisciplinary faculty mix.

A Student/Faculty Commons will be developed for
service functions of a centralized nature. Areas
for student activities and organizations, a faculty
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lounge, multiuse conference areas, and a book
store will comprise the commons."

(iv) Parking and Building Requirements (NEEDS). General
statements which refer to the more detailed analysis re-

:sults of the appendix are given here.

"Building space requirements are given in detail
in the A ppendix. Net areas required for buildings
at two levels are as follows:

1000 Students ‘ : 109,675 SF
3000 Students 283,475 SF

The majority of students, faculty and staff are
enticipated to arrive by automobile. Parking re-
quirements are, therefore, based upon heavy auto-
mobile use. Criteria for these calculations may
be found in the Appendix.™

(v) Statement of the Problem. The Programmatic State-
ment results from all the above analysis. This is the inter-
face between Programming and the schematic design process

that follows. Nine general statements are made here; as

before, each separately, with its own "bubble diagram”.

"The campus should posses an Identity within the
context of Northern Delaware.

As a major resident in an Urban Redevelopment the
campus should Respond to the Adjacent Environment.
The plan should recognize the need for Interaction
with the adjacent community and facilities on-
campus development of Community Use facilities.

Elements of both Community and Campus Circulation
should be recognized as major influences.

The plan must respond to the Climate of the region.

The ever-changing nature of Educational Needs and Community



Influences call for a Flexible campus plan.

The campus must be planned for economical Phasing
to later accommodate a Tripling of the initial
enrollment. This expansion should recognize the
phasing of the adjacent elements of the central
city redevelopment.

The form of the Steeply sloping site should in-
fluence the form and location of both Buildings
and Exterior Spaces on the campus.

The college's commitment to Interdisciplinary
mix necessitates a plan which will allow Maximum
Exposure of students and faculty to all learning
experiences.

The Student Service Centers should be recognized
as major -conceptual elements fulfilling the Home

Base needs of the commuter student.
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20.1.2 Comment.' The statement of the problem is clear in

- itself and also in that its derivations can be clearly seen.

For later reference all the pertinent facts, concepts etc.

are clearly recorded, and each separate.

The progression is clear, and is explained at the outset.

The appendix contains the specific area requirements ob-

tained from the "brown sheets"™ technique as well as a cost

estimate broken down into understandable chunks.

The package is "clear" both in its content from Programming

through Design Process to Comprehensive Plans.

Information is clearly available for later reference either

by the designer or the client. It is easy to "find" the
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information as the structure of the report is clear.

The value then is in its clarity its consiceness and the
: L}
development of each stage of the Study upon the foregoing

stages.

The weakness in this report, with respect to overall CRS
"Triad Theory' is that the triad of Form, Function and
Economy is not clear, in that facts, concepts, etc. and the
final problem statement are not structured into this frame-
work. Obviously they were gathered in this way and the
design will be done through this framework, so the Form-
Function-Economy strétification could have been stronger

(and thus the final product even clearer).

20.2 Flexibility Study: Convention Center for a Coastal

~City.*

"In October 1968, the City of Corpus Christi
authorized the firms of Swanson Hiester Wilson
Boland and Caudill Rowlett Scott to undertake
a Convention Facilities study. The purpose of
this study has been to determine the types and
sizes of facilities needed, to investigate and
recommend a site, to survey existing buildings,
to develop a site utilization plan, and to il-
lustrate a design concept in order to project
estimated costs and establish possible methods
of phasing.”

*
Corpus Christi Convention Center. Published report (Feb

1969) Caudill Rowlett Scott with Swanson Hiester Wilson

Boland (Architects Planners Engineers, Corpus Christi.)
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The study is ideally suited to Programming (as defined in
Section D) since essentially there was "no problem" -
the firms were asked to formulate the problem based on

investigated flexibility.

20.2.1 Contents of the "package". The table of contents
* \
illustrates very clearly the comprehensive nature of the

study.

"(A) GOALS

(B) RESEARCH & PROGRAMMING
Economic Background
Investigation
User's Conference
Participants
Program
Analysis of Existing Facilities

(C) ANALYSIS & PLANNING
Land Use
Major Traffic Arteries and Traffic Volumes
Topography : '
Site Selection
Site Analysis
Response to the Bay

(D) DESIGN STUDY
Summary of the Problem

(E) APPENDIX
' Cost Estimate Analysis
Option I
Option II
Option III
Legend"

(A) Goals. Are defined in terms of Economic Goals, Form

Goals, and Functional Goals. This is the initial requirement,
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"where are we going in this study". It is very simple and

clear.

i)

Some examples of these statements are:-

"Emphasize the uniqueness of Corpus Christi's
being water orientated and take advantage
of water activity potential. (FORM)

The new facility must reflect a high quality
in design and construction. (FORM)

Capitalize on Corpus Christi's growth potential.
Tourism and convention activity have grown 850%

in the Coastal Bend Region in the 1l0-year period
ending in 1967. (ECONOMIC)

The facilities must attract the revenue of dele-
gates and their return value as tourists. (ECONOMIC)

The convention facility must provide the possi-
bility for more than one function to take place
at a given time.  (FUNCTION)

The latest trends indicate that the related
convention facilities should be 'under omne

roof! for maximum convenience of convention-
eers. (FUNCTIONAL) "

(B) Research and Programming. The comprehensive nature of

[ S 4

this portion is clear in the contents. Two techniques used

to gather information are of special note. Firstly the

"User's Conference”.

"The second phase of the investigation was to invite a

group of highly qualified professional executives of
state, regional and national convention-orientated
organizations to Corpus Christi to review their con-

vention requirements and to assist in the programming
and planning stages of the study. The conference was

conducted in the form of a round table discussion to

promote the exchange of ideas and opinions. The User's
Conference contributed immeasurably toward developing

a building program fulfilling the projected needs of
Corpus Christi."

Some of the executives were potential users, some admin-

istrators, a management consultant etc., together with
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Programming Architects from CRS.

The report then summarizes the user's conference (Priority
of Needs, need for flexibility, "under one roof" concept
etc.). The point is that much came out of this "mix of

specialities™, in terms of conceptual considerations.

Secondly the investigation and tabulation of the features
of several convention centers around the country which were
visited or researched by the Programmers. This clear tab-
ulation makes it very easy for the reader (ﬁser, client,
financiers etc.) to draw comparisons. Further matrixes
shbwed recently opened facilities within the region, sub-
division by included facilities etc. (Refer to table of

“contents above).

_(C). Ahalysis and Planning. Once again the contents "tells
the story"™ - and the facts are presented with clear care-
fully drawn diagrams making it easy for

(i) dinitial decision making

(ii) 1later perusal by readers of the report.

Facts are presented one at a time and cover existing as well
as proposed facilities. Thus the progression to the next

section the "Statement of the Problem" was clear and ordered. __
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(D) Design Study. (Summary of the Problem). The problem

was stated as a series of short phrases. These were:-

"The Convention Center includes an exhibit hall

with meeting rooms, an arena, and an auditorium.

The facilities serve for convention functions

and community use. Therefore, the center should
function for a single occupancy by a large group

or simultaneous occupancies by separate small eroups.

Recent trends in convention planning involve the
convention delegate's family in planning activities
in conjunction with the convention. Therefore. the
Convention Center should provide unique facilities to
accommodate this trend.

The Convention Center site is adjacent to waterfront
property presently serving public use. Therefore, the
center should be a good neighbor to the adjacent pro-

perties.

The presence of the Convention Center generates
parking requirements for large numbers of vehicles.
Therefore, the center should be desicned to allow
for the required parking without restricting off-
site traffic flow.

The Convention Center is to occupy and share the site
with the existing coliseum facility. Therefore, the
new facility should allow for its continued operation.

The waterfront site is unique to Corpus Christi.
Therefore. the Convention Center should touch the
water and establish an activity connection at the
water.

The building site is adjacent to the water. Therefore,
because of soil conditions, the new facilities must

be designed for storm conditions (hich water., wave
action., high winds) and must be structurally supported
on deep piles.

The Convention Center must accommodate phased con-
struction. Therefore, the probability exists that
the total project will not be built at one time.

The Convention Center is bound by major through
traffic arteries. Therefore, the new facilities should
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minimize the pedestrian-vehicular conflict.

The Convention Center will be viewed from all sides,
including the bay. Therefore, it should be handsome
from all sides and from above.

The new facilities are to be distinctive (show
place), and clearly identifiable as a convention
center. Therefore, they must reflect a high '
quality in desien and construction.

The proposed budget is adequate for good quality
construction. However. it is not without desion
constraints.

Thesé statements were the basis for the schematic design
study. A series of plans, drawings and model photographs
give a clear idea of.bne possible solgtion of this problem.
Presentation is dlear apd uncluttered gnd once again, "easy

to read®.

(E) Appendix. The appendix is interesting in that it

gives not only a carefully constructed cost analysis (closely
reléfed to the gathered facts and summary of the problem)

but also projected maintenance costs and a potential revenue

calculation.

Again these are (i) related back to the User's Conference
as well as other derived facts, (ii) clearly documented

and "easy to read”.

Information as to costs for different Phasing possibilities
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is clear; and the information with regard to potential
revenue is not only useful but put down in a way so as to

be easily understood in "pieces" by the reader.

20.2.2 Evaluation. The document is comprehensive, clearly
stratified, and very "readable". The comprehensive yet
unclouded nature.is patent to the reaﬁer, but the important
features for the author are (i) that the information has

been stratified with apparent simplicity, and more importantly,
(ii) was produced in such a rela£ively short span of time.
(Commission was in October 1968, déte of the published

report is February 1969).

The CRS programming process not only has the capability for
such 'non-building' studies but is obviously well suited to
handling them. The document (and hence the study) is re-

.markable.

20.3 Problem Statement as a basis for "feedback™ (Project

Evaluation).

20.3.1 The Problem* was stated as twenty four goals for

"the design, each derived under Form Function or Economy.

* Jesse H. Jones Hall for the Performing Arts, Houston.
Intra-office record, CRS.
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Since this was too large a number of variables for the desi-
gner to consider it was condensed to the following.
A "SUMMARY: The six tasks of the architects

How to accommodate the movement of 3000 people.

How to seat 3000 to best see and hear a performance.

How to do th§s also for 1890. |

How to make a stage serve a variety of performances.

How to do these things within a $6 million first-cost
and a self-sustaining operation cost for the city.

B THE CHALLENGE: The essence of the problem

The purpose of any performing art is to communicate
a thought or feeling in a real or abstract manner.

Our challenge is to design a building that will
prepare the patron for receiving that communication.
The preparation should be through a series of ex-
periences that can be enhanced or amplified by the

. architecture--and the experience should begin when
one first sees the building from a distance-- and

- should not end until he is on his way home."

This is the statement of the problem. Obviously it was
backed up by area and space requirements etc. The question
is; is this the base for Feedback research, or should it
include the specific area requirements? It is the opinion
of the author that the program statement does provide the
necessary basis for feedback research, since feedback must
examine the way in which desiegn has responded to the statéd

)

goals. Was the uniqueness of the problem achieved?

20.3.2 Points of Concern. Certain factors mus? be borne
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in mind with regard to "feedback". Feedback measures the
)

Design Process, not the Programming Process.

If the building is examined with respect to this problem
statement the result will be the success of the Deéign
Process in respopdieg. It will not measure the validity of
the Program. Obviously there are many ways a designer

could respond to the problem statement, and feedback on this
base will examine only the degree to whjch he was able to
respopd'suceessfully. It is not possible to evaluate the

program statement by examining the final product.

Whether the problem statement is correct or not is examined

during design - it is here that the goals may be challenged.
Feedback must have a base; obviously one must be able to
structure this examination, but it is Design we are exam-

ining, not Programming.

It is clear however, that Programming (as defined in Section

D) when it is the statement of the problem in general terms
as with the case outlined above, will not be able to be
measured by for example, user reports. This is an examina-

tion of the way design has responded to the general constraints

of the Program with respect to the information at its dis-

posal.
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