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PROJECT STATEMENT 

It is the desire of the clients and users of The Electronic 

Arts Archive and Research Institute to create: 

•a condition in which the environment is both a 
medium and an expression of human communication. 

•a condition in which the environmental resources 
for research provide optimum facilitation of 
state-of-the-art electronic audio/visual media 
research. 

-a condition in which the research environment is 
adaptable to the requirements of changing trends 
in electronic audio/visual media research. 

-a condition in which the research environment can 
be adapted to changing research requirements in a 
fleXibie manner so that continuing research is not 
affected by adaptations. 

-a condition in which the environment facilitates 
state-of-the-art video art production. 

-a condition in which the environment provides an 
acoustical environment suitable for both electron
ic music research and the quality recording of 
orchestrai music. 

-a condition in which electronic art artifacts and 
related literature can be stored in an environment 
suitable for the preservation of said artifacts. 

-a conditions in which the findings and products 
of research can be informally brought to the 
scrutiny of the public community in an environment 
which is conducive to social interaction. 

-a condition in which the environment provides 
versatile accommodation of unpredictable live 
and/or played back performance events. 

-a condition in which the environment provides 
resources for the versatile accommodation of 
unpredictable requirements for electronically 
projected media backgrounds-foregrounds to be 
used in conjunction with live performance. 



-a condition in which the environment provides 
acoustical characteristics which are suitable 
for orchestrai music performance (live) and at 
the same time provides adaptability to acoustical 
characteristics suitable for unamplified human 
speech. 

•a condition in which the environment provides 
enhanced perception of both auditory and visual 
stimuli in the form of performance events. 

-a condition in which the environment provides 
remote audio/visual conference capabilities. 

-a condition in which the external environment 
relates to both the public community and to the 
University. 
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GOALS AND OBJECTIVES 

Goals: 

To create an environment in which diverse disciplines can 
interact in a harmonious and fruitful manner. 

To create an environment that can adapt to changing roles in 
research activities. 

To create a forum of interest that will promote public view-
ership of electronic art interdisciplinary productions. 

To facilitate the exploration of electronic media as a mean
ingful source of art and information. 

To create a building approach, entry and internai transition 
that will generate excitement and a sense of anticipation of 
events to come for those attending electronic media productions 

To create an aesthetic building design statement that will 
convey function and climatic response but at the same time 
maintain a contextual visual link with existing buildings. 

Objectives: 

To create spaces that will promote conversation and the ex-
change of ideas. 

To provide research laboratories that facilitate state-of-
the-art electronic media research and/or production. 

To pian for an experimental theatre stage that will iend com-
patibility to both theatrical/acoustical performances and elec
tronic art media events, and simultaneous Interactive produc
tions thereof. 

To pian for an auditorium that will enhance the perception of 
theatrical/acoustical and/or electronic art media events. 

To pian for a media based conference space that will facilitate 
inter-university conferenees that will be simultaneously docu-
mented on videotape format for distribution. 

To pian for protected exterior gardens that will interpenetrate 
into interior spaces. 
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BACKGROUND 

Introduction 

In reference to the Information Revolution, Francis Ford 

Coppola is quoted by Gothberg\:as saying "we're on the ève 

of something that's going to make the Industriai Revolution 

look like a small out-of-town tryout.' The television 

audience has been estimated at a eurrent level of well over 

200 million people.'^ Information regarding world events 

and developments in art and science is spontaneously 

accessible to this audience of unprecedented size as it 

occurs. Computers, radio, teletext, and Interactive video 

and/or audio disc contribute to this vast range of electronic 

media. 

The effects of electronic media on society, television in 

particular, have raised many questions as to its value as a 

source of art or information. 

Concerns about television have ranged from the 
possible corruption of children through exposure 
to sex and violence to fears about the effects of 
sugarcoated advertising; from concern about the 
possibility of politicai manipulation of the populace 
by a few, to anxiety about the debasement of the 
arts, the lowering of artistic standards and the 
decline in reading.^ 

In order to understand the nature of the effects of electronic 

media on society, one must first examine the concept of the 

"mass audience." 



Prior to World War II, readers, writers, researchers, 
and almost everyone else who wrote about the "new" 
media seemed preoccupied with the "omnipotent myth." 
A mass audience was one which would react uniformly 
to a given message; that is, a stimulus-->response 
paradigm. Thus we have the media message, or 
stimulus, and the predictably uniform response by 
the audience to vote for, believe in, and buy what-
ever the sender of the message desires.^ 

This myth has become more vulnerable as time has passed due 

to empirical knowledge gained through research.^ The colla-

boration of writers Herbert Blumer and Robert Brown disclosed 

facts about the concept of a mass audience. 

Blumer defined the characteristics of mass as 
having four characteristics: 

1. It is totally heterogeneous. 
2. Individuals represented in the mass have a great 

deal of anonymity and are well sustained by it. 
3. There is a minimum of interpersonal relation-

ships, with very little need to share experiences. 
4. Unlike members of a group, individuals in a mass 

cannot identify themselves and are incapable 
of acting as a group or unit. As soon as a mass 
begins to take on structure and organization, 
it is no longer a mass.^ 

Robert Brown observed four characteristics of an audience: 
o 

size, polarization, Identification, and intent. As Gothberg 

summarizes from Television and Video in Libraries and Schools, 

an audience is "a group whose members can identify themselves 

as such, and whose purpose is to come together for reasons 

other than to act aggressively." 

The term "mass audience" would become a paradox by these 

definitions, but the question stili remains as to how the 

individuai is affected by the media. 



One particular analysis describes television as the 

"electronic fireplace."^ This analysis comes from a study 

by Peter Crown, Ph.D. in physiological psychology. Crown 

was awarded a grant from the National Science Foundation to 

"explore adolescent and adult response to TV through 

electroencephalogram monitoring of brain waves."^^ In 

response to an interview by Laurei Crone Sneed of American 

Libraries, Crown suggested that his experimentation did 

support "the hypothesis that watching television produces a 

hypnotic, sedated kind of state."•̂ "'' Crown's research deter-

mined that persons reading Time Magazine showed a more 

activated brain wave state than did persons watching tele

vision. However, the study only indicates that within the 

entire spectrum of brain wave activity, television is only 

1 2 a few notches below reading.-"-̂  

Crown's findings indicate that some television watching is 

done in the interest of reìaxation, especially network 

broadcasts. "Certainly not for ali of television, but for 

some of it, people don't care much for what's on the screen. 

They prefer something without a lot of information. The 

screen is bright, and you can sit there and look at it. 

That's the electronic fireplace."^^ This effect is documented 

by the 1972 Surgeon General's study on television, which 

found that "to a large extent, people feel they watch 

television for reìaxation, ahead of information and enter

tainment." 
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However, in the American Libraries interview, Crown also 

points out that one has to distinguish between commercial 

networks and other types of video experiences. The Public 

Broadcasting Service generally airs programs of an informative 

nature that require more Viewer interpretation, and there

fore participation. 

Another alternative is video, as opposed to television. 

Crown describes video as being work "done by independents, 

by artists - things that you might see in a gallery, museum, 

or your home, but not on network TV." In the analysis, 

the types of programs that are watched are mainly dependent on 

the needs of the viewer. 

Other fears about television's effects on children have 

been voiced by teachers, "especially those who are not them

selves of a generation reared on television."^^ 

...children accustomed to television viewing 
find it difficult to focus their attention. They 
often seem to lack the inner pieture-making ability 
that enables them to visualize in their mind's 
eye, images they must create for themselves, because 
they are so used to having television "imagine" ._ 
for them and present them with ready-made images. 

In spite of these fears about the effects of television on 

our society, the more positive impact of television can be 

seen in terms of its future trends. 
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The future requires a look at the distribution 
system. Television is becoming home video. The 
networks will probably continue to go for the 
large audiences, which makes you suspect that 
things might not change an awful lot. On the 
other hand, there other distribution systems 
which allow you to reach smaller audiences. These 
include cable, home video cassettes, and videodiscs 
just now on the market. This gives hope for reach-
ing more esoteric markets in the same way that the 
record industry appeals to ali different kinds of 
tastes.IS 

The technologicai breakthroughs of television as a source of 

information have only begun to surface. "We are only now be-

ginning to comprehend the changes in the day-to-day operations 

of business, education, and recreation that will be brought 

about by the Interactive videodisc, home video playback, ex-

panding cable and satellite channels, videotext, teletext, and 

other developing technologies. Television has broadened peo-

ple's horizons and raised their expectations in a very posi

tive way."-'-" The information supplied by these various sources 

can come to the user from a variety of broadcasts or databanks 

and can be quickly found and assimilated. Businesses can 

transmit correspondence or data via computer terminal display 

or printout. Educators can air instructional or documentary 

films by closed circuit from a centrai media center to remote 

classrooms. Home video viewers can receive satellite broad

casts on a small satellite receiver unit. 

The Public Broadcasting System predicts that by 1990, rather 

that buying a television set, consumers will buy an IVT 
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(Integrated Video Terminal).20 xhis will be a rack mounted 

electronic system which includes television, high quality 

audio, stereo, radio, computer, and videotape or videodisc 

playback unit. The implication of this trend suggests that 

through computer time sharing and Interactive videodisc 

transfer, the seeker of knowledge, information, and enter

tainment will no longer be bound by the network imperative. 

However, at this time the expense of Interactive videodisc 

systems will limit their availability to individuals, but 

many libraries have begun to discover their potential.^l 

The question of the preference of television over reading 

as a source of information has been addressed by the Library 

of Congress in the form of the symposium "Television, the 

Book and the Classroom." ^ This symposium resulted in a 

collaborative broadcast with the Columbia Broadcasting System 

known as the "Read More About It" project, 1979. The 

essence of the program is an informai narrative which pic-

torially highlights a few books taken from a reading list 

suggested by the program. The list of programs are made 

available to libraries in advance of airtime. The suggested 

book titles relate to a particular television program and 

offer a more detailed source of information about the tele

vision subject. In this manner, television can actuàlly 

promote reading by provoking a visual interest and suggesting 

corresponding literature. 

The fears about television, whether based on speculation 
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or research, are far outweighed by its educational potential. 

The television and associated electronic media is a source 

of learning that has not been thoroughly investigated. As 

John Platt explains from his paper^ "Education in the Elec

tronic Society"; 

The schools will not be able to compete with the 
power of television until they begin to create 
their own continuously attractive programs, live or 
video, building on the same instant-by-instant 
fascination so that they need not depend at ali on 
the remnants of compulsion that are stili in use 
today. This may be one of the most difficult emo-
tional points for schools of education and for 
traditional teachers to understand and believe in 
and learn to practice, but it is a necessary key to 
education in the "Electronic Surround."23 

In addition, to applications in education and information 

source expansion, television can "strengthen public interest 

in and support for the arts - for ballet, opera, concert 

and theater - live or taped from Vienna or Lincoln Center. 

Great artists like Luciano Pavorotti, Rudolph Nureyev, and 

Léonard Bernstein are now seen and heard by millions of TV 

viewers; whereas prior to television their performances 

would have been only for a limited and elite audience."^^ 

Regardless of factors that detract from or add to this new 

technology, the questions having "to do with ethics, values, 

and the goals and directions of the society itself and its 

25 
individuai members" cannot be answered with more technology. 

These questions can only be answered by "people, armed with 

reliable information and professional initiative and crea-

tivity" and the desire "to make technology work for a better 

society."26 "Librarians and educators can be the best 
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possible conductors in harnessing ali the power of technology 

to human needs for information and self-realization."27 
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Origin of EAARI 

The Electronic Arts Archive and Research Institute (EAARI) 

is currently housed in the Department of Art on the campus 

of Texas Tech University. The prime mover, principal inves-

tigator and eurrent Director of EAARI is Dr. Kim Smith. As 

an art historian, Dr. Smith understands the importance of 

documenting art history-in-the-making, and has undertaken 

this task in a unique way. 

The foundation of the EAARI was the result of a preliminary 

feasibility study done by Smith and research assistant Mary 

Ella Marra. The study was funded by a research grant from the 

Institute for Institutional Research, 1982-83. The object 

of the study was to investigate "the possibility of esta-

blishing an art historical archive and research institute 

at Tech."28 AS Smith explains in the 1983-84 Art Newsletter, 

"it became quite clear early in our study that either because 

of the enormous costs involved or because of the saturation 

of interest in various subject areas, the standard areas of 

research would remain largely closed to us. Thus, our goal 

became one of finding a unique, if somewhat unorthodox, area 

of specialty where we would have some chance of excelling." 

With this goal in mind, Smith and Marra have confirmed that 

video art and the materials related to it are relatively not 

expensive to acquire when compared to art materials of a more 
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29 conventional nature. In terms of an area of specialty", 

there are "few significant repositories of video art in 

existenee, and fewer stili video art research facilities." 

Relative to it's beginnings, video art is stili in the infaney 

stage and offers virtually unlimitted opportunities for re

search and discovery, notwithstanding network programming. 

The Electronic Arts Archive and Research Institute will put 

Texas Tech University in the vanguard of a field of research 

that has and will continue to have a tremendous potential. 
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Video Art 

In order to answer the question of what is video art, one must 

ask, what is video? Jonathan Price offers an answer in 

Video Visions; A Medium Discovers Itself; 

Video is a process of expression that is instanta-
neous, electronic, and replayable on one or more 
screens, through images and sound transforming time 
into experience and altering the habitual way the 
audience has of perceiving. The soul of video 
is change, not permanence, a continuous series of 
visible and audible movements, but not a single 
rigid plot or pattern. Video imitates the flow of 
attention, not the conclusions of thought.^1 

In other words, video is a medium that is intrinsically 

subject to change and redefinition. It is a form of communi

cation or expression that can only be defined by the individuai 

user, for whatever purpose, as Price expounds in Video Visions. 

By nature, video process can be complex and demands a great 

deal of user awareness of its potential for expression. 

In the more technical sense, video is an electronic audio/ 

visual medium that works in very much the same way that the 

human eye and ear work. The visual image "seen" by the video 

camera and the human eye is the result of a transduction 

process, or the conversion of one form of energy to another.^^ 

The eye is a transducer which detects light's 
energy, photons. The lens of the eye focuses 
incoming photons onto detectors within the eye. 
Focusing acts to place the photons at the points 
which correspond to the points from which they 
are reflected in the field of vision. The detectors, 
rods and cones, receive the electromagnetic energy 
of the photons, and the rod and cone electrons are 
moved.^^ 
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The rods and cones detect and interact with light's energy 

and perform a transduction or "conservation of energy-

information," which is transmitted via the optic nerve into 

the brain where the information is processed.-^'^ (See fig. 3-1) 

OBJECT 

•FOCUSSED IMAGE 

-OPTIC NERVE 

ELECTRICAL IMPULSES 

BRAIN 

Figure 3-1 Eye to Brain 
35 
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"The vidicon, the video camera's light-sensing circuit, is 

(also) a transducer of light energy to electrical energy. 

The vidicon is a vacuum tube which consists of a face, or 

target, an electron gun, and deflection coils."^^ (See fig. 

3-2). 

TARGET 

PHOTONS ELECTRON; 

N^ 
CONDUCriVE 
RING 

^ ELECTRON GUN 

DEFLECTION COILS 

\ 
VIDEO AMPLIFIER 

Figure 3-2 Vidicon Tube 37 

The face (or target) is comprised of three layers 
and a target ring. The outside of the face is 
glass, which preserves the vacuum and provides 
transparency so that incoming photons can pass 
through it. Inside the glass is a layer of 
conductive material applied so thinly that it too 
is transparent so that photons can pass through. 
Next is the photoconductive layer, which when struck 
by photons, undergoes a reduction in resistivity. 
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This lower resistance permits the electrons gener-
ated by the electron gun to pass onto the conductive 
layer. The number of electrons permitted to pass 
is proportional to the number of photons striking 
a given point on the photoconductive surface within 
a finite period of time. 

The target ring encircles the conductive layer and 
acts to drain off the electrons from that layer. 
These electrons produce the electrical energy that 
represents the picture or video signal which is 
amplified by the video amplifier farther down the 
line in the system. 

The electron gun, at the back end of the vidicon, 
is the heated filament which gives off a steady flow 
of electrons. The direction of the flow and the 
size of the stream is determined by electrodes 
within the tube: the beam, the accelerator, the 
focus, and mesh. Together, these electrodes create 
the electrical fields that control the stream of 
electrons called the electron beam. 

The deflection coils locate the electron beam in 
the picture piane. The picture piane is two-
dimensional, vertical and horizontal. The electron 
beam moves from the bottom to the top. The action 
of the electron beam is controlied by two sets of 
deflection coils which are placed around the outside 
of the vidicon."^^ 

The horizontal and vertical motion of the electron beam is 

called scanning. Scanning forms the "lines of resolution" 

which constitute the field of electrons that are allowed to 

pass through the photoconductive layer as light (photons) 

strikes the target.^^ (See fig, 3-3). 
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CONDUCTIVE LAYER (allows light to pass) 

'vThe conductive 
layer traps elec
trons and sends 
them to the video 
signal amplifier. 

'"When light strikes the photo 
conductive layer, electrons 
are allowed to pass in a-
mounts proportional to the 
light that strikes. 

PHOTO CONDUCTIVE LAYER (allows electrons 
to pass) 

VIDEO SIGNAL 

Figure 3-3 Photon to Electron Conversion 40 

Like eye to brain, the video signal undergoes another series 

of transductions and is stored as "coded energy," or infor-

mation.^-^ In video, the audio/visual information is encoded 

magnetically or optically onto iron oxide magnetic tape or 

videodisc, respectively. This coded information can then be 

converted back into light energy by a reversai of the same 

process, or playback. The played-back image is converted 

from electrons to light energy which is emitted by a cathode 

ray tube (CRT).^2 (gee fig. 3-4). 
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DEFLECTION COILS 

fi 
PICTURE SIGNAL PHOSPHOR COATING 

HEATER-
CATHODE 

CONTROL APERTURE GRID 

EMITTED LIGHT 

Figure 3-4 Cathode Ray Tube (CRT)^^ 

The CRT picture format is limited in size to about 25", 

measured diagonally. A variation of the CRT that allows a 

much larger format display is video projection. The image 

on a small, high resolution, CRT is magnified by reflectors 

and projection lenses and is cast upon a screen. (See fig. 3-5). 

The screens are available in many sizes, both rear screen and 

front projection. The drawbacks of this system are lack of 

clarity from the CRT, and a dim picture that must be viewed 

in low light. 
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Figure 3-5 Video Project ion 44 

The more innovative method of large screen display is solid-

state display, which makes possible images of great size and 

clarity. This method "employs LEDs (light emitting diodes) 

in large printed circuits. "̂ -* (See fig. 3-6). 

71 
DIGITAL INTERFACE 

* » 
o o & 
* . . ? • 

« 
0 

^e 
V 

. 
M 

O 
O « Jf 

e? 

e* 

* 
e 

tf * . . 

tr 

e 

LED PRINTED ( CIRCUIT 

VIDEO TAPE RECORDER 

Figure 3-6 Solid-State Projection 46 
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As we know, there are about 150,000 picture elements 
that compose a TV image. Whereas scanning electron 
beams smear out the picture elements, LEDs represent 
each point distinctly. The electronics providing 
horizontal and vertical location can function to 
produce either an analog or digitai signal. In 
the case of a digitized system, the tape or camera 
signals are converted to digitai signals, then fed 
to the LEDs in their proper sequence.^' 

"Solid-State display prototypes have been produced in an 

8-foot by 12-foot format. When large scale production becomes 

possible the cost of these devices could be in the low four 

figures. As digitai circuìtry replaces present circuitry, 

solid-state cameras and screens will replace the vidicon and 

CRT."^° This technology allows television screens of almost 

unlimited size and clarity, such as the ones used at the Los 

Angeles Coliseum during the 1984 Olympic Games. For more 

specific technical information see Appendix B. 

Included in the general overview of video technology, the 

innovations such as special effects generators, colorizers, 

image synthesizers, and animation computers add a great deal 

of flexibility to what is already a tremendously versatile 

medium. 

Because the apparatus offers hundreds of pictoral 
techniques that can be combined with an unpredic
table subject and sound, to produce a nearly 
infinite number of combinations, it has great 
expressive potential.^^ 

The enormity of what the future holds in store for video 

technology is only beginning to be realized. The Athena 

Project (1984) at the Center for Advanced Visual Studies, 

MIT, Cambridge, Mass., is concerned with the Interactive 

possibilities between the computer and video. The IVIS 
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(Interactive video instructional system) provided by Digital 

Equipment Corporation is allowing researchers at CAVS to 

explore the possibilities of integrating the vast stores of 

computer information available with the spontaneity of^ 

video. "This sophisticated system actuàlly takes the viewer 

from one location to another visually, making decisions at 

intersections and the like, until the desired area is reached."50 

This is accomplished by having two disc players 
working parallel to each other. The second player 
searches for the various options while the first 
machine continues on the main path. The micropro
cessor keeps both disc players and the accompanying 
audio in sync. ̂•'• 

Photographic, pictorial, statistical, literal and many other 

sources of information can be manipulated and compiled at the 

"turn of a key."^2 

According to Vin Grabil, a Fellow at CAVS, one can actuàlly 

"create images" with the Interactive system. These images 

are not limited to a television screen. The "Sky Art" 

installations of Otto Piene, Director of CAVS, feature 

environmental laser displays projected into fog, inflatable 

5 '̂  sculptures, and space to create three-dimensional images. -'̂  

The display is in effect a "light opera" that is controlied 

by a computer which can be made Interactive with the audience. 

Video and associated technologies will open new arenas for 

54 performance and artistic expression. 

Clear examples of how artists use the results of 
scientific and engineering work in new media are 
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to be found in such artistic fields as holography, 
laser image projection, computer music, computer 
graphics and computer programming for multimedia 
performance. However, the artists' influence of 
the development of media is considerable: Harriet 
Casdin-Silver and white-light holography; the 
development of video synthesizers originatine in 
part from the Nam June Paik/Abe Synthesizer.^5 

The future trend of computer graphics will be the development 

of inexpensive microcomputers that will have the capabilities 

of what Alvy Ray Smith of Lucasfilms describes as "super-

computers". (See Appendix B). These supercomputers such as 

the VAX system and the Cray X-MP system, are used to achieve 

the effects in the "Star Wars" film trilogy, TV commercials, 

and in some Music Television productions. The great cost and 

complexity of these systems at this time makes them inaccessible 

to most video artists, but as mentioned, developments in the 

near future will add this incredible dimension to video art. 

This technology will also be useful in other important areas 

of endeavor, such as the development of incredibly realistic 

flight simulation (see Appendix B). 

According to Ken Marsh in Independent Video, the entire state-

of-the-art of audio/visual technology is headed for a shift 

from analog circuitry to digitai and solid-state recording, 

playback, and display. The physical implication of this is 

both miniaturization of components and expansion of monitoring 

capability and quality. 

The next foreseeable future trend of video and audio will be 
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laser technology. Laser (Light Amplification by Stimulated 

Electromagnetic Radiation) is a means of transmitting infor

mation via photons rather than electrons. Some of this 

technology is available in the form of laser read video and 

audio disc playback units, but there are many innovations to 

come, such as the possibility of a small digitai control device 

for three dimensionai television laser image display. 

The state-of-the-art and future trends of video technology 

set the background for center stage, so, one might say, enter 

the video artist. "The artists have done more than any other 

group to define exactly v/hat the medium does best, and they 

have carried this research far beyond mere experiment to 

produce a 'second generation' of tapes and performances that 

prove that video is a medium worthy of art."^^ However, in 

order to define exactly what video art is, one must ask, 

"V/hat general notions of art (historically) did people enter 

video with?"^^ 

With Nam June Paik, for instance, we find a man 
who mastered ali the forms of music available to 
him and found them ali boring. Only when he found 
an instrument like the TV set could he fulfill 
himself without merely attacking his artistic 
fathers.^° 

According to Jonathan Price in Video Visions, there are four 

general ideas that have become prevalent in video art. The 

first of these ideas "is the cult of personality that 

romantic Western idea that art should somehow be self-expression 

stili holds sway, although most contemporary artists are hip 

enough to empty their work of obvious emotionalism."^^ 
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...the self becomes subject for such wildly different 
video artists as Vito Acconci, snarling and biting; 
Nancy Holt, teasing, cherishing, remembering her 
aunt; Hermine Freed, reenacting, questioning her 
own baby photos; Lynda Benglis, arousing her own 
sex. And diary tapes seem to be almost a phase 
through which most people go, turning on the camera 
and letting it run wherever they travel, like 
Shigeko Kubota's "Europe on Half Inch a Day...60 

"These tapes reveal exactly how much the person dares to reveal, 

or cares to; the audience can test the maker's character, as 

performer, and as camera aimer. 'Art should be originai 

because I am,' runs this theory, at its crudest. But self 

alone as subject seems no guarantee of anything but habit. 

Stili, we are entitled to ask of each work of video art: How 

real is this person?" 

The second idea that Price examines "stems from the multipli-

city of media available to any artist." 

A person moves through a number of media, acquiring 
each, domesticating each, growing into and outgrowing 
each. The unity is the person. This experience 
leads to a conception that Douglas Davis describes 
as pursuing one idea through many media. 

The idea expressed bere is that the persons and their ideas 

are the message, regardless of the array of media that is 

used to express it. 

The third notion is that within the vast range of available 

media, many artists have chosen to "explore the uniqueness of 

64 
each medium" individually. 

Each medium does certain things well, other things 
poorly, the argument runs. The task of the artist 
is to study his new medium, to find out what it does 
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well, and then to explore those areas fully. Nam 
June Paik toyed with the actual wiring of his tele-
vision sets; Richard Serra and Vito Acconci tried 
communicating within closed circuit systems; Douglas 
Davis tested out video cameras, hanging them out 
of skyscraper Windows, burying them in Germany. 
Reducing TV to mere light levels, flowing electrons, 
biur, and continuous change, artists have graduallv 
narrowed down the areas that seem uniquely video.^^ 

"It is bere that the best art takes place, our culture suggests 

The eurrent American idea, it seems, is to create an intensely 

personal style as one explores the unique capability of video, 

conciously comparing it with media such as painting, words 

or music."^^ 

The fourth emphasis, according to Price's Video Visions, i , ^s 

the high value that the video artist places on ambiguity and 

activity. 

That which is difficult to perceive seems to fascinate 
US, as we try to bring it into focus. And video 
is a naturai for people who feel that the act pf 
perception itself involves the act of thought."' 

"Rudolph Arnheim, author of Art and Visual Perception, says 

that certain cognitive operations normally called thinking 

occur during, not after, perception - simplifying, analyzing, 

abstracting, synthesizing, correcting, comparing, resolving, 

recombining, separating, establishing context."68 

This is where the activity becomes important. An 
active artwork is one that changes your perspective 
on the scene rapidly, showing you new ways of 
understanding the event, new angles of perception. 
Instantly replayed, quickly dialed, video changes 
so fast that it can be made as active as the mind 
creating the work.°^ 

The task of the video artist who entertains this notion is to 

convey an idea, no matter how simple or complex, through a 

perceptually ambiguous and psychologically active work of 
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video art. 

Whether the artist chooses to use video as a form of self 

expression, run an idea through a gamut of media, exploit 

one medium to its maximum potential, or test the perceptiveness 

of his audience, the question of "why video art" seems to 

be a by-product of how the artist chooses to convey his ideas. 

He may choose video art because it can be the ultimate form 

of self expression. It can be a marvelously appealing form of 

expression with a great deal of audience impact due to the 

range of media available. Uniquely diverse areas of specialty 

can be made possible because of relatively unexplored poten-

tials within a given media. And last but not least, the 

audience can be made to participate in the work of art because 

ambiguity and active images compell him to do so out of 

curiosity or fascination. 

In conclusion, video art is simply what its name implies, It 

is art work that involves the orchestration of electronic 

media, events, and above ali the ideas of the artist who 

might be bored or dissatisfied with a more conventional form 

of expression. Within this context, video art is the antithesis 

of what Marshall Macluhan contends in his book, The Medium is 

the Message. In video art, the message transcends the medium, 

as Jonathan Price explains; 

When we go beyond particular tapes or installations 
- the media - to size up entire careers, we are 
weighing a life. Some people - through art -
seem striking. Their image startles, amazes, 
impresses, attracts. Their picture burns in our 
minds* eye, ambiguous enough to puzzle, but active 
enough to keep our attention. Among Artists, they 
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are the video p ionee r s . ' ^ 
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EVOLUTION OF EAARI 

The TV-On-TV conference, 1984, was a confirmation of the 

intended purpose of EAARI. The Department of Art, PBS Station 

KTXT and individuals from allied departments at Tech invited 

eight nationally recognized video artist to produce originai 

works of "television art."^^ The productions were collabora

tive efforts on the part of students and faculty from Art, 

Theater, and Music, ali under the management of Kim Smith, and 

co-director Cari Loeffler (director of LaMamelle, Inc., a 

San Francisco contemporary arts center for video and perfor

mance art). The stories and direction of the productions 

were provided by artists Michael Smith, William Wegman, Jaime 

Davidovich, Judith Barry, Bruce and Norman Yonemoto, and 

Lynn Hershman, The conference culminated in a series of 

panel discussions and lectures, and a premiere telecast :of 

the completed videotapes presented to a full house in the 

University Theater on Aprii 28, 1984. 

The TV-ON-TV conference provided the EAARI with its first 

major holdings of originai video art and established the 

71 basis of need for a built interdisciplinary environment. 

Although the conference and culminating premiere were considered 

a success by ali concerned, serious problems were encountered 

during production. It was determined by members of the con

ference planning group that there is no facility available 

on campus that is adequately equipped to meet the interdisci

plinary requirements of legitimate video art production. KTXT 
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was involved^^in production, but, continuing commitments on 

the part of their own production facility would not allow for 

much activity beyond'their own normal programming. The other 

existing campus production studio in Mass Communications 

functions solely as an educational environment for the instruc-

tion of telecommunication production techniques. The TV-ON-TV 

productions were constantly plagued with problems stemming 

from a lack of adequate facilities. 

In terms of general user needs, according to Kim Smith, the 

facility in question must initially function as; an archival 

resource and collection agency for video art and associated 

electronic art materials with a library of related printed 

materials, including videotext computer availability and a 

videoteque for small group or individuai screening of video 

materials; research (scholarly and/or scientific) and production 

facilities concerned with video art, computer graphics, and 

electronic music; a public presentation forum for media events 

and/or live electronically enhanced theatrical performances 

involving a diverse range of disciplines; a teleconference 

facility available to the entire University community which 

will enable remote inter-university conferences to take place. 

Our consultant, Dr. Smith, has seen that the most significant 

problem likely to arise from a planning point of view will 

be the question of meeting the needs of extremely diverse 

72 
disciplines within a singular setting. 
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Traditionally, scholarly and creative activities tend to work 

independently of each other.^3 The EAARI provides an opportunity 

for artistic expression and scholarly research to occur within 

a singular setting toward a mutuai benefit. The contention 

is that video art is an "inherently syncretic" art form that 

offers a "source of both creative and research interest."^"^ 

Numerous interviews with Kim Smith provide the basis for conclu

sion that this is indeed the thesis behind the philosophy of 

EAARI: Creative and scholarly activities can harmoniously 

coexist within an interdisciplinary research environment. 

Scholarly research and analysis of creative electronic media 

productions will provide the "necessary criticai overview" 

from a variety of disciplinary viewpoints.''^ 

The major products of this reìationship, from the scholarly 

point of view, will be published literature, documented con

ferences and symposia, and analytical scholarly publications 

on video tape format for PBS broadcast. These research products 

will generate a wealth of material for contribution to the 

archive secondary only to the production of artistic works. 

In reìationship to this dialogue, art and technology are disci

plines that are inherently interdependent within the context of 

video art. As mentioned previously, video technology demands 

an awareness on the part of the user of its potential for 

expression. The video artist is faced with a unique set of 

circumstances that require an almost symbiotic reìationship 

with other disciplines: engineers, computer programmers, tech-
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nicians, and other individuals who might be involved with a 

given production. Here again, the EAARI provides an opportu

nity for a collaborative effort among diverse disciplines. 

Electronic music is an area of research that will contribute 

to the diversity of the interdisciplinary environment of the 

facility. Associate Director of EAARI and Professor of Music, 

Steve Paxton, is the principle investigator of electronic 

music and experimental developments thereof. Video art is 

characteristically an audio/visual medium which introduces yet 

another area of interdisciplinary collaboration. 

"In addition to participating in inter-media collaborations 

with other EAARI cells, the music celi may from time to time 

sponsor guest artist residencies, symposia, festivals and 

concerts devoted to eurrent developments in electronic music 

and experimental music. Musical and scholarly works, technical 

designs, and other support materials produced by the music 

celi group-members will become a part of the EAARI archive 

and library. It is expected that, each academic year, music 

celi activities will generate:"'" 

Works generated by the music celi alone or in 
collaboration with other cells will be distributed 
through appropriate media: video or audio tape, 
printed scores, live and delayed TV and radio 
broadcasts, public performances, computer software 
packages, computer information networks, publications 
in scholarly journals, presentations and performances 
at professional meetings and arts symposia (concerts, 
festivals, e t c ) . The development of specific 
networks of potential consumers and methods of 
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distribution will be a principal area of focus 
within the music celi, secondary only to the produc
tion of artistic and scholarly works.^' 

In the spectrum of electronic arts, computer graphics is neces-

sarily an integrai element of video art. The research and 

development of computer graphics application to video art will 

constitute yet another entity within the collaborative auspices 

of EAARI. The products associated with this function will be 

collaborative productions with other EAARI disciplines, software 

packages, scholarly publications, documented symposia and 

conferences, contributions to computer information networks, 

and computer generated graphic art. These materials will also 

be subject to collection and dissemination by the archive and 

library functions of EAARI. 

In the cultural sense, television is stili in the infaney stage. 

That is why an historical overview can work toward its best 

advantage at this time. The archive/library function of the 

facility will be to collect, document, categorize, and preserve 

the various forms of electronic art and related materials as 

they are produced or acquired. The archive/library will also 

function as the command post for the principal investigator 

most involved with scholarly research concerned with the 

electronic arts. 

The culmination of ali the diverse elements previously discussed 

will materialize in the form of public presentations of media 

productions, electronically enhanced theatrical performances, 

s. 



37 

elctro/acoustical musical concerts, and gallery displays and/or 

installations. This is the function in which ali of the diverse 

elements of EAARI become one and invite participation from 

other campus departments. A given theatrical performance might 

involve dramatic performances from Theater (as evidenced in the 

TV-On-TV productions), live or pre-recorded musical performances 

provided by the Music Department, interpretive choreography 

involving Dance, technical participation from Electronic Engi

neering and Computer Science, and last but not least, the 

general public as audience and ultimate critic. 

As the Electronic Arts Archive and Research Institute has 

evolved, diversification of disciplines as evidenced, generate 

the conditions that create the essential spirit of collaboration 

as intended by its principal investigators. In terms of user 

needs, the quality of environment for the facility must allude 

to those conditions. Specific aspects and relationships of 

user needs will be discussed in the Activity Analysis following 

this section. 
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USER GROUP 

Previous discussions of "mass audience" and the video artist 

have provided an overview of what can be defined as primary 

user groups. It is the intent of this segment to deal with 

the more specific user groups in terms of EAARI organizational 

structure (see. Fig. 3-7) and the potential locai audience 

for EAARI presentations. 

The Director, Dr. Smith, has indicated that ali principal 

investigators (PI's) will share the equal title of Associate 

Director.'" Each PI will coordinate research and/or production 

operations and personnel within his designated research area, 

and will act as liason with other research areas during 

collaborative projects. 

Ali associate directors, resident artists and researchers, 

including the Director, will hold a Fellowship within the 

institute. The following list constitutes the range of disci

plines that might comprise the body of Fellows on the EAARI 

staff at any given time; 

Doctoral Program 
Post-Doctoral 
Outside Scholars 
Artists 
Directors 
Individuals from the University community working 
on technical designs, scholarly research, and 
artistic projects 

Non-recipients of EAARI Fellowships involved in the support 

of scholarly, artistic, and technical research and/or production 

will be considered regular University staff, in position, with 

^ 



F i g u r e 3 -7 ORGANIZATION CHART 

Administration/Support 
DIRECTOR 

PUBLIC RELATIONS DEVELOPMENT PUBLISHING 

Academic Staff 

PRIN. INVESTIGATOR 
Video Art 

PRIN. ItxIVESTIGATOR 
Electronic Music 

STAFF ASSISTANT STAFF ASSISTANT 

RESIDENT ARTIST RESIDENT ARTIST 

TECH. RESEARCHER TECH. RESEARCHER 
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3-6 GRADUATE 
RESEARCH ASSISTANTS 

PRIN. INVESTIGATOR 
lASER Optics 

STAFF ASSISTANT 

RESIDENT ARTIST 

TECH. RESEARCHER 

3-6 GRADUATE 
RESEARCH ASSISTANTS 

ADMINISTRATIVE 
ASSISTANT 

ELECTRONICS TECHNICIAN 
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STAFF ASSISTANT 
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2-4 GRADUATE 
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appropriate entitlements. A GRA Staff Assistant will assist 

each Principal Investigator and coordinate other GRA (Graduate 

Research Assistant) positions within his area of research. 

Positions will be offered for graduate, doctoral, and some 

undergraduate students seeking partial credit toward their 

intended degree program as allowed by their department and the 

availability of positions with EAARI (see Fig. 3-7). An exampìe 

of such a position would be an MFA (Master of Fine Arts) candidate 

working toward a degree concentration in video. Another exampìe 

might be a graduate Music student seeking credit in experimental 

music. Special Problems course credit might also be arranged 

for undergraduates. This would especially be true for Art and 

Music majors as there will not likely be a duplication of video 

and electronic music lab facilities available within those 

respective departments. The following list represents the 

potential body of disciplines involved in EAARI programs for 

degree credit. 

Art 
Music 
Drama 
Computer Science 
Electrical Engineering 
Physics (Laser Technology) 
Psychology 
Dance (Physical Education) 

It should be noted that collaborative theatrical and/or musical 

productions might involve faculty and students from various 

departments for the duration of a given production. This would 

especially be true in the case of a theatrical and/or musical 
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performance involving a cast, orchestra and theater support 

during performances. 

EAARI administration and support staff, as diagrammed in Fig. 

3-6, will consist of regular University staff positions, RGA 

positions and work study. Their activities will be coordinated 

by the Director in support of research, production and presen

tation. Specific activities will be discussed in the Activity 

Analysis. 

Space will be allotted for custodial service personnel provided 

by the University Building Malntenance Department. 

Beyond the research scope, the secondary goal of EAARI, according 

to the Director, is to educate the general public as to the 

proceedings of research, and draw public interest by staging 

presentations and exhibits. The attendance of similar University 

Center sponsored events is compiled in Fig* 3-8, as based on 

categorical yearly averages of total attendances for four years. 

University Center Activities Director, Cheryl Shubert, has said 

that the proportion of University community (faculty, staff and 

students) to general public attendance for any given event is 

entirely dependent of the nature of the event. There is a 

considerably higher degree of general public attendance for 

Broadway musicals, such as "Annie", and musical concerts. Accord

ing to U.C. records, the audience for events such as video. 
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It is the desire of the Director of EAARI to reach a potentially 

larger audience by way of PBS broadcasts. Videotaped perfor

mances and possibly a regularly scheduled video art segment 

would be aired by the PBS network and received in the homes 

of thousands. The Center for Advanced Visual Studies at MIT 

airs a similar program on the MIT cable system and the locai 

PBS station, as well as many national affiliate stations.^^ 

Exact figures are not known, but according to Vin Graybil, a 

Fellow at CAVS, it has been estimated that as many as 85,000 

viewers in the Boston area alone watch the CAVS video art 

segment on a regular basis. The case in point suggests that 

the scope of the user group would extend far beyond this region. 

Other users will be readers of published conferences, symposia, 

and research literature that will be distributed through various 

resources. This material will be of International interest 

to scholars, researchers and artists on other campuses and 

readers of independent publications. 

In reference to other locai and regional users, EAARI will 

host guest artist displays and exhibits in the integrai elec

tronic art gallery. This activity will potentially draw 

attendance from the University community, the civic community, 

and promote regional attraction. In addition to the gallery, 

the resource library will attract locai and regional users who 

might be more specifically interested in the activities and 

archive holdings of EAARI, or they might be motivated by 
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Cinemateque, Fine Arts Exhibits, and Lectures/Symposia is mainly 

comprised of the University community. 

YEARLY AVERAGE ATTENDANCE 

PER EVENT 

1981 1982 1983 1984 

Video 

Cinemateque 

TheatricaI/Musical 

Concert 

Fine Arts Exhibits 

Lectures/Symposia 

623 

489 

2,248 

502 

849 

143 

523 

462 

1,507 

441 

834 

537 

500 

475 

1,011 

592 

425 

434 

647 

531 

1,024 

613 

564 

512 

Figure 3-8 University Center Event Attendance 79 

The University Theater attendance for Drama Department staged 

productions is based on the number of "full house" performances 

that can be sold in advance. The Director of EAARI has indicated 

that this procedure will be employed::for major presentations. 

According to the University Theater box office, a performance 

may run anywhere from one to twelve nights, at an average of 

600 seats sold for each performance. 

Based on a compilation of University Center event attendance 

records, and average University Theater audiences per performance, 

the projected average audience that can be expected to attend 

EAARI events will be 600 persons per performance. 
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their own research endeavor. The resource library will provide 

videotext availability to the campus as a service to other 

departments. 

Another important user group will be drawn by the facility's 

teleconference room. Dr. Smith has advocated the rental of 

this service to ali other departments on campus as an effort 

to develop other collaborative relationships, and to help 

justify the cost of teleconferencing. However, the cost of 

teleconferencing to other departments would be small in compari-

son with the cost of travel and accomodations at remote conference 

locations. According to Gothberg in Television and Video in 

Libraries and Schools, teleconferencing will enable many 

conferences to take place that might not otherwise due to time 

and/or money. 

As evidenced by the preceeding discussion, the EAARI user group 

ranges from its research staff to a potentially vast television 

or home video audience. It is the hope of the Director of 

EAARI that eventually the facility will become a prime node 

in a large collaborative network of artistic, electronic media 

oriented facilities, that share the belief that this new media 

will spawn a new generation of artists and artforms, sharing 

input and output, and giving and receiving immediate access 

to the state of this new art. 
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Lubbock/Region 

Lubbock, Texas is located in what is known as the South Plains 

region of the United States. This semi-arrid climatic region 

enjoys over 3,500 hours of sunshine every year along with an 

average yearly temperature of 60° at an average noon relative 

humidity of 46%. The most significant land feature of the re

gion is the expansive miles of fiat plain that was named the 

Llano Estacado, or staked plain, by early Spanish explorers. 

Just south of the Lubbock area the plains drop off at what is 

referred to as the Caprock, which is part of a Continental 

fault. Drainage water from rain eventually works it's way 

down the Caprock by way of a network of playa lake systems 

which interconnect across the entirety of the South Plains. In 

reference to regional planning, it should be noted that playa 

lake systems can be extremely fragile. The slightest modifi-

cation of a playa system's drainage capacity can prove disas-

trous at some point in time. Another regional consideration 

is the phenomenon of frequent dust storms in the spring time 

with an occasionai destructive tornado. Tornadoes can develop 

wind shear forces up to 300mph and are often accompanied by 

severe thunderstorms which can produce baseball sized hail 

and electrical storms. 

The South Plains area features a fertile variety of sandy day 

soil which is well suited to dry land farming. The Lubbock 

area is primarily agriculturally based in the second largest 

inland cotton market in the world. This area also produces 

85% of the world's hybrid grain sorghum. The production of 
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commercial grain sorghum supports a feed lot industry including 

cattle, swine and sheep. 

Lubbock has been recognized as one of the fastest growing ci

ties in the nation, with a population of 185,000 and a metro-

politan population of 228,000. This makes Lubbock the largest 

city between Dallas-Ft. Worth and Albuquerque, San Antonio and 

Denver and Oklahoma City and El Paso. 

Texas Tech University benefits Lubbock in many ways. The cam

pus employs over 8000 full and part-time faculty and staff on 

a payroll of more than $50 million annually, while students 

spend an additional $55 million off campus each year.^2 xech 

also promotes tourism, especially during football season which 

is yet another source of locai income for motel and restaruant 

businesses. Texas Tech contributes to Lubbock's growing re

putati on as a regional focal point for education. 

The city views itself as a young, progressive industriai and 

trade center. Evidence of this can be seen in recent add cam-

paigns that feature "Lubbock for Ali Reasons", as a promotion-

ai slogan. These adds exhibit images of a bustling agricultural 

and industriai center along with images of ranching heritage 

and a curious locai fascination with a nearly extinct species 

of rodentia known as "prarie dogs." 

Geographical factors have long kept Lubbock out of the main-

stream of world events, but the trend of information technology 
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Texas Tech University/Planning Issues 

Texas Tech University, formerly known as Texas Technological 

college, was created by legislative action on February 10, 

1923. The campus has expanded from an originai 6 buildings 

with an enrollment of 910 students to a compliment of over 

240 buildings and 23,000 students. The campus ranks among the 

largest in the world in total land area at over 1800 acres. 

In addition to the Lubbock campus, Tech operates University 

Centers in Amarillo and Junction, Texas, and several agricultu

ral field laboratories at different locations. Total plant 

value currently exceeds 300 million dollars, including the re

cent addition of the 110,000 square foot Devro Building pur-
o o 

chased from Johnson & Johnson Corporation.^ 

Texas Tech is governed by a Board of Regents who are appointed 

by the Governor. These nine members are responsible for the 

policies of Tech and appoint a president for the University to 

carry out those policies. Texas Tech is comprised of six col-

leges and two schools: The College of Engineering; The College 

of Education; The College of Home Economics; The College of 

Agriculture; The College of Arts and Sciences; The College 

of Business Administration; The School of Law; The Graduate 

School. Each college is administered by a dean and his or her 

staff. Each college is subdivided into a number of instruc

tional departments or areas which are administered by depart-

mental chairpersons. 
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Research plays an important role in each of the colleges at 

Tech with 1984 program funding of over $17 million.^^ This re

search includes agricultural, technological, energy development, 

medicai, sociological and many other areas of study. This ca-

pacity has established Tech's position as a state and regional 

leader in basic research and development. With the addition 

of the Electronic Arts Archive and Research Institute, this 

capacity will expand to include commercial and educational 

electronic media development and applications, as well as the 

innovation of alternate electronic art forms. 

In reference to site selection for the EAARI facility, many 

considerations have been taken into account, most importantly, 

campus planning issues. Recent conversations with campus Fa

cilities Planning and Landscape Planning officials, Jack Find-

wick and Art Click, respectively, have confirmed several key 

issues with regard to the eurrent and future expansion of Tech. 

The consencus among campus planners is that the development of 

the old campus has reached an urban density that must be ba-

lanced by the development of less dense campus regions. The 

old campus mainly consists of the building that are situated 

on and around the originai axes running west from Broadway Ave. 

and north from Boston Ave, bounded by University, 19th Street, 

and 4th Street. The resultant planning goal is to continue 

development on the west side of the campus as a means of better 

defining campus boundaries. 

Landscape Planning has augmented this goal by establishing plans 
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to better define campus boundaries with landscaping. Directly 

related to these goals is the eurrent consideration of providing 

a perimeter circulation system that would not only define cam

pus boundaries, it would also establish a stronger reìationship 

between the main campus and the Health Sciences Center, Museum 

and Ranching Heritage Center. As a result of this project, the 

Brownfield Highway will also be upgraded and modified to allow 

more crossroad traffic. 

A eurrent proposai for new development on the west end of the 

campus is a new facility for KTXT. The proposed site is located 

at the corner of Indiana and 19th Street. The existing facility 

for KTXT is no longer adequate for increased production and 

broadcasting demands. According to Art Click, the existing 

facility will either be demolished or utilized for campus Tra-

fic and Parking. Plans have been approved to extend commuter 

parking straight out to the west from the existing lot (see SITE 

ANALYSIS) which will encompass the old KTXT site. If the deci-

sion is made to demolish the existing building, the site will 

be included in the expansion of commuter parking. 

In reìationship to this area, plans are also being considered 

to extend 17th Street westward and then north as an initial 

phase of the perimeter circulation system. This road will ei

ther be run under or over the Brownfield Highway and will pro

vide a desireable link with the Health Sciences Center. 

These eurrent developments and planning goals are instrumentai 
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in the decision to narrow the choice of a site down to this 

region of the campus. Other factors involved in this decision 

relate to the goals of EAARI in the sense that any facility 

in this area will become an identifiable place within the com

munity, such as the Law Building and the Livestock Arena. As 

mentioned previously, it is the intent of the EAARI project to 

develop a strong public reìationship. In keeping with this 

goal, the chosen site must provide good public access, parking 

and visibility from major arteries of circulation. 

With this criteria in mind, the chosen site is located directly 

off Indiana Ave. along the north side of the soon to be con

structed 17th Street extension (Figure 3-11). This location 

is bounded by three major arteries of circulation and is sit

uated just west of commuter parking, which will be utilized by 

the public for after campus hours EAARI performances and media 

events. In addition to providing a good location relative to the 

public community, the site that has been chosen will reinforce 

the planning goals of Texas Tech by providing an opportunity 

to articulately define campus boundaries and at the same time 

welcome public participation. Other opportunities and poten

tial problems associated with the chosen site are examined in 

Chapter 5, SITE ANALYSIS. 
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INTRODUCTION TO ACTIVITY ANALYSIS 

The purpose of the Activity Analysis is to examine enacted 

behavior in terms of the following; 

ACTIVITY LIST 

-Identification, categorization and heirarchi-
cal listing of primary and secondary activities 
differentiated by essential boundary require
ments . 

ACTIVITY DESCRIPTION 

-Boundary requirements. 
-Anthropometrics. 
-Activity patterns. 
-Required Activity Relationships. 

ACTIVITY COMPATIBILITY 

-Determination of activities which can occur 
within similar boundary conditions or cells. 

ACTIVITY CELL RELATIONSHIPS 

-Alternative funetIona1 arrangements of cells 
of compatible activities. 

ACTIVITY/ACTOR INTERFACE 

-Organizational aspects of participants. 
-Roles of participants in reìationship to their 
activity involvement. 
-Alternative overlays of organizational cells 
with funetIona1 cells. 

The intended outcome of the Activity Analysis is to provide 

the designer with criteria for the optimum performance of ac

tivities by which the success of his ultimate design decisions 

can be evaluated. Perin (1970) suggests that 

...the effect of environment on behavior is actuàlly 
the extent to which the environment responds to the 
stimulus of human demands, so that the adaptations 
people make are the measure of the appropriateness 
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of a physical response. The success of environmental 
responses in meeting human purposes can be evaluated 
according to the human adaptations observed: the 
physical resources for behavior can be undermining.to 
supportive, absent to present, rare to ubiquitous. 

In avoidance of the imposition of prescriptive language, the 

Activity Analysis provides the designer with descriptive per

formance criteria for activities which will enable him to an

ticipate the needs and provide an appropriate environmental 

response. The designer's response must meet the demands of 

the initial occupants, adapt in a planned manner with their 

changing needs, and provide behavioral alternatives as will 

be discussed in the following sections. 

It is also the purpose of the Activity Analysis to examine the 

nature of and performance criteria for activities (enacted be

havior) within the context of the goal orientation of people 

and groups within the organization of EAARI. 

If an organization is described, it is usually in 
terms of what it does; the activities it undertakes; 
the behavior in which its members partake."^ 
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ACTIVITY LIST 

Each primary and secondary activity in the following list has 

been identified on the basis of definitive boundaries required 

for the satisfactory performance outcome of enacted behavior 

within it's appropriate behavioral setting. "A behavior-set-

ting boundary is the place where the behavior stops."^ It 

should be noted that for the purpose of Identification, ali 

primary activities are henceforth referred to in upper case and 

ali secondary activities are in lower case. 

CATEGORY 

Research 

Support 

Presentation 

Informai 

PRIMARY ACTIVITY 

VIDEO PRODUCTION 

ELECTRONIC MUSIC RESEARCH 

ELECTRONIC VISUAL MEDIA 
RESEARCH 

COMPUTER WORK 

CONTEMPLATION 

ADMINISTRATION 

RESOURCES 

PERFORMANCE 

LECTURE 

EXHIBITION 

STAFF LEISURE 

SECONDARY ACTIVITY 

Production Control 
Post Production 

LASER Optics 
Research 

Electronics Assembly 
/Repair 

Wood/Metal Work 

Archiving 

Teleconference 

Gallery Display 

-

Figure 4-1 Activity List 
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ACTIVITY DESCRIPTION 

The following section describes each activity in terms of es

sential boundary requirements for activity performance, dimen

sionai and area requirements for the coordination of activities 

and required objects, synthesized re-enactment of behaviors 

within optimum environmental settings, and necessary collabo

rative and/or supportive relationships to other activities. 

Descriptions of what Allan Wicker (1979) differentiates as act

ing or non-acting human participants will follow in the last 

section of this chapter in effort to integrate people and ac

tivities into the academic organization of EAARI. An expla-

nation of each descriptive category is provided as follows: 

Boundary Requirements: 

Boundaries for the performance of enacted behavior exist in 

varying degrees of permeability and a distinction can be made 

between boundaries for task-oriented and service-oriented be

havioral settings. In task-oriented settings, boundaries 

are defined as required by task function between actors. In 

service-oriented settings, boundaries are defined between ac

tors and non-actors, such as receptionists/visitors, actors/ 

audience, and ticket sales/public. Task-oriented boundary 

permeability is determined by the degree of compatibility that 

exists between task functions. Service-oriented settings re

quire a semi-permeable boundary (as a chief focus within the 

setting) between actors and non-actors. With regard to 
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service-oriented settings 

If there are several performers (actors), these may 
need to be separated by their own non-permeable 
boundaries, but the non-performers (non-actors) seem 
not to require boundaries.^ 

The boundary requirements for each activity will be described 

on the basis of task or service orientation. This description 

will include degrees of boundary permeability required for 

activity performance such as: 

1. Degree of sensory/perceptual permeability. 

2. Degree of privacy regulation.^ 

3. Degree of social regulation." 

4. Degree of territoriality.^^ 

Anthropometrics: 

Anthropometrical descriptions deal with the physical limits 

or dimensionai and area minimum requirements for the satisfac

tory performance of an activity in reìationship to required 

objects. As in research areas, dimensionai limits take into 

consideration future adaptational requirements. These des

criptions also include area requirements for the anticipated 

maximum number of persons that will occupy each environment. 

Activity Patterns: 

Activity pattern descriptions include sequential processes, 

quantitative aspects such as behavioral cycles, population, 

and duration. Synomorphic relationships are described in terms 
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of the "combination of coordinated behaviors and objects" 

within the environment.^^ Behavioral settings for activities 

are described in terms of desirable environmental character

istics relative to the performance of each activity. 

Required Activity Relationships; 

Individuai activities may require support or functional rela

tionships with other activities. These requirements will be 

assessed and ranked accordingly in both written and diagramatic 

form. It must be noted that the diagrams depict functional 

relationships which must not be confused with imperative posi-

tioning. It must also be noted that only those activities that 

bear a direct functional reìationship to the individuai activi

ty being analyzed will be examined or depicted within the body 

of each description. The larger holistic reìationship of EAARI 

activity cells will be discussed in Activity Celi Relationships, 

Typical Activity Reìationship Legend 

C^3 

( X ) 
O o 

Strong 

Moderate 

Weak 

None 

Subject Activity 

F igure 4-2 Sample A c t i v i t y R e ì a t i o n s h i p Diagram W/ Legend 
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PRIMARY ACTIVITY: VIDEO PRODUCTION 

Boundary Requirements: 

-VIDEO PRODUCTION requires non-permeability to ex
ternal sound and vibration which might be erroneous-
ly recorded onto video audio tracks (degree of non-
permeability specified in SYSTEMS PERFORMANCE CRI
TERIA). 12 

-Total opacity to external sources of light, naturai 
or otherwise, must be maintainable during VIDEO 
PRODUCTION.13 

-Strong selective control of access is required at 
ali times for VIDEO PRODUCTION.!^ 

•VIDEO PRODUCTION requires non-permeability to dust 
and other potential sources of static electricity.1^ 

Anthropometrics: 

The optimal clear ceiling height for video production is 12-

15ft.-'-" This height is required for the mounting of track 

lighting systems and the flexible operation thereof. The 

actual production area required is 30-35ft. to a side. How 

ever, a 5ft. wide peripheral circulation area will be required 

around the actual production area, which will extend the re-

1 7 quired dimension to 40-45ft. to a side. This area must allow 

the effective movement of camera positions and microphone boom-

stands around playing areas of variable size. The movement of 

sets and equipment into or out of the production environment 

will require an access opening of at least 8ft. by 8ft.-6in. 

high. It must be noted that the acoustical performance charac

teristics of access boundaries must comply with the boundary 

requirements listed above. 
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Activity Patterns: 

The behavioral cycles of VIDEO PRODUCTION must not be restric-

ted. The urgency of production schedules will vary as will the 

amount of frequency and duration of production. This would 

especially be true in the instance of a production scheduled 

for immediate broadcast on say the locai PBS station. 

The actors involved in production might number up to 12 persons, 

1-2 of these being camera operators. 1-3 other actors will be 

simultaneously involved in Production Control which is examined 

separately due to differing boundary requirements. 

Before a video production can begin, scripts or storyboards 

(captioned graphics representing desired scenes) must be pre-

pared and subjects or players must be procured and rehearsed. 

The fixed camera technique is typically used in studio produc-

tion.-L° The storyboard provides a pian of action from which 

camera and subject positions can be anticipated. Two or more 

cameras may be used to tape one scene from different angles and 

image sizes in order to provide the editor with creative al

ternatives . 

Changes in subject position, camera position, lighting, set 

arrangements and microphone position must be accomplished in 

an efficient manner as required between scenes. The director 

or artist in control must be able to direct these movements 

from Production Control. The morphological arrangements of 

video process are schematically diagrammed in Figure 4-3. 
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Monitor 

Director/ 
Artist 

Figure 4-3 Video Production Process Diagram 

The behavioral characteristic of VIDEO PRODUCTION can be des

cribed as the interaction that takes place between the artist 

in control, the camera operators, and the subjects being video

taped who are actors in the literal sense of the word. The 

unique quality of video provides an environmental element that 

rewards appropriate behavior by making possible the instanta-

neous replay of the audio/visual representation of enacted 

19 behavior on a video monitor. In this manner, the participants 

are able to evaluate their individuai performance and make 

judgements as to whether or not a retake is required. 
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The essential environmental characteristic of VIDEO PRODUCTION 

that will allow the harmonious interaction between participants 

to occur is sensory isolation from elements that might disrupt 

the continuity of production. This criteria is both a boundary 

requirement and a necessary internai environmental quality. 

The production environment must be free from any elements that 

might generate, focus or reverberate internai noise.20 The in

ternai environment for VIDEO PRODUCTION must comply with ali 

previously described criteria and at the same time impart an 

atmosphere of psychological comfort and creativity. 

Required Activity Relationships; 

VIDEO PRODUCTION requires immediate functional adjacency with 

Production Control as they are simultaneous processes. Sets 

for production scenes will be constructed in Wood/Metal Shop 

environment and then will be moved into the production studio. 

However, this is not an immediate reìationship due to noise 

potential from the shop environment. These and other required 

relationships are illustrated and ranked in Figure 4-4. 

.cs 
ly/Repair 

tion 

Figure 4-4 Activity Reìationship Diagram: VIDEO PRODUCTION 
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SECONDARY ACTIVITY; Production Control 

Boundary Requirements; 

•Clear visual permeability to VIDEO PRODUCTION is 
required while maintaining acoustical non-permea
bility. ^^ 

•Strong selective control of access is required and 
must be maintained at ali times.22 

•Production Control requires non-permeability to 
dust and other potential sources of static electri-
city.23 

Anthropometrics; 

Production Control must have adequate console and operating 

area for: the production switcher/SEG (Special Effects Gener-

ator) and one operator; audio mixer and amplifier and one op

erator; various video monitors and a terminal patch panel for 

remote audio/visual connections. An approximate area of 15ft. 

by 20ft. is required for the control console and its operators 

with an additional 200SF for video tape recorders and various 

audio and electronic visual input sources which must be rack 

mounted. 

Activity Patterns; 

The behavioral cycles of Production Control must not be restric-

ted. This function will operate simultaneously with VIDEO 

PRODUCTION and will also function for additional hours as an 

auxiliary Post Production facility. Second only to Post Pro

duction, this activity will occur more frequently and for more 



71 

duration than any other activity within the institute. 

Typical Production Control will involve a production director 

(Artist-in-Residence or Guest Artist) from one of the research 

areas, a technical assistant, and an audio assistant. At times 

there may be only one person controlling production, depending 

on the complexity of the project. 

Ali acoustically isolated VIDEO PRODUCTION activities must be 

monitored and controlied remotely from Production Control. 

The artist in control must be in communication with camera op

erators via a headphone intercom system so that camera posi

tions and taping sequences can be directed. 

Video camera signals are transferred to the VTR(Video Tape Re

corder) by the production switcher/SEG which can fade one camera 

to another or add special effects, although special effects are 

generally added in Post Production. The VTR is advanced into 

the record mode during takes which causes the video input sig

nal to be encoded onto 1 inch magnetic tape. The recorded 

image is simultaneously monitored from the control console on 

small video monitors so that the director is aware of what is 

being recorded. The audio assistant monitors microphone audio 

input levels and maintains proper sound levels on the audio 

mixer board. In some instances, an AGC (Automatic Gain Control) 

is used which will exclude the need for an audio assistant. As 

referred to previously, taped sequences can be replayed by ad-

vancing the VTR into the playback mode. 
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Based on personal observation, the behavioral aspects of Pro

duction control can be stress-inducing due to long hours of in

tense production schedules. The essential environmental qua

lity for Production Control must be stress reducing. Produc

tion Control requires exacting concentration which will re

quire absolute privacy regulation in the avoidance of unwanted 

intrusions that may also be stress-inducing.^^ It is also an 

assumption that a comfortable, homelike quality of environment 

must be provided as a further means of stress reduction. Glenn 

Robert Lym (1980) refers to the quality of "home" as a "chronic 

spatial experience"--that v\7hich is comfortable, habitual and 

centerred. 25 

Required Activity Relationships: 

Production Control requires strong functional relationships 

with VIDEO PRODUCTION and Post Production. Repair and regular 

malntenance of VTR systems will require support from Electronics 

Assembly/Repair. These and other relationships are illustrated 

and ranked in Figure 4-5. 

Electraiics Assarfoly/RepaLr 

Wood/Metal Work 

QFCmCMC MJBIC 
RESEARCH 

VIDEO HCDUaiCN 

Post Prodjction 

EifcmcNic YI3JPL mm RESEARCH 

Figure 4-5 Activity Reìationship Diagram: Production Control 
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SECONDARY ACTIVITY: Post Production 

Boundary Requirements: 

-Post Production requires non-permeability to ex
ternal sound.26 

-Strong privacy regulation is required for Post 
Production.^' 

-Post Production requires non-permeability to dust 
and other potential sources of static electricity. 

-Post Production requires the option of non-per
meability to external light. 

Antrhopometrics: 

An area of 200SF will provide room for one editing station 

and an additional station to be added at a later time. Each 

station will require an approximate lOft. by lOft. area for 

an editing console and storyboard layout area. The console 

must accommodate one operator, an editing switcher/SEG, a 

computerized editor with Gen-Loc (syncrhonization), a VTR play

back unit, a VTR master unit with capstan servo, an audio mixer 

w/ 4-track recorder, video monitor and a patch terminal. This 

equipment exists in various sizes depending on the vender. 

Activity Patterns: 

Behavioral cycles of Post Production must not be restricted. 

This activity will occur more frequently and for longer dura-

tions than any other activity. Post Production continues af

ter video productions are complete. 
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The primary actors of Post Production will most likely be the 

originai artist in control of production or the originator of 

the project. An assistant will be required at times, especial

ly in the event of a multi-track audio mix done simultaneously 

with a computer timed sequence. 

Post Production basically involves the combining of pre-recor

ded scenes and audio tracks from a master or first generation 

tape onto a second generation edited version. In some cases 

a film or slide to video transfer will be inserted. The se

cond generation edited version is used to dub or transfer a 

set of copies for distribution. 

In editing, sequences are combined or deleted as necessary to 

form the intended coherent audio/visual story. Visual effects, 

synthesized images, and computerized animation or graphics can 

be inserted or superimposed over existing scenes by means of a 

Gen-Loc. Gen-Loc is an electronic synchronization device that 

permits a second image or effect to be superimposed over a 

previously taped image to produce an added visual dimension.29 

Special effects such as split screens, fades, and wipes are 

added by means of the SEG. Titles, credits or other script 

are added electronically with a character generator which is in 

effect an electronic typewriter that transfers to video. 

As with Production Control, the assumed environmental quality 

for Post Production must be stress reducing. Editing is the 

most difficult aspect of video production and will require a 
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great deal of environmental comfort and freedom from distrac-

tion. Post Production is essentially the point at which the 

entire production comes together. The morphological reìation

ship between the editor and the process is criticai. The 

editor must work to execute a highly complex technical process 

and at the same time maintain an overview of the story or in

tended message. It is assumed that the essential environmental 

quality for Post Production must allow the editor to work in 

physical and psychological comfort. 

Required Activity Relationships: 

Most of the required interactions with other activities can be 

accomplished remotely by electronic patch terminals. However, 

the experimental nature of video art will require some collabo

rative effort between the editor and the researchers of elec

tronic visual media and electronic music. These and other 

relationships are illustrated and ranked in Figure 4-6. 

Electgmics 
AssaTÌ)lyA^BÌr 

Figure 4-6 Activity Reìationship Diagram: Post Production 
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PRIMARY ACTIVITY: ELECTRONIC MUSIC RESEARCH 

Boundary Requirements: 

-ELECTRONIC MUSIC RESEARCH requires non-permeability 
to external sound (degree of non-permeability spe
cified in SYSTEMS PERFORMANCE CRITERIA).^O 

-Strong selective control of access is required. 

-The inclusive environment must be divisible into 
separate zones of acoustical non-permeability. 

Anthropometrics: 

Each divisible zone of acoustical non-permeability will require 

an area of approximately lOOOSF for integrai research and sound 

recording. It is anticipated that four separate divisions will 

meet the needs of initial research at a total of approximately 

4000SF. It must be possible to combine two or more divisions 

into one acoustically non-permeable research and sound recording 

area, which will allow flexibility in the accommodation of pro

jects of variable size. 

Activity Patterns: 

The behavioral cycles of ELECTRONIC MUSIC RESEARCH must not be 

restricted. Durations of research activity are dependent upon 

the number of incompatible projects in progress at a given time. 

These projects will be scheduled over whatever periods necessary 

to accommodate them. It is probable that many compatible acti

vities such electronic equipment assembly and testing can be 

scheduled to occur simultaneously in the same environment. At 
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the same time, the more complex or static assemblies may re

quire scheduling within a separate environment. In this manner, 

sound testing and recording procedures are not dependent on 

other activities. 

Professor Steve Paxton, Principal Investigator, has indicated 

a preference for a working environment which permits electronics 

research within an environment suitable for music recording.31 

An acoustically isolated environment will also be required for 

delicate sound testing and analysis, as well as recording. 

ELECTRONIC MUSIC RESEARCH will primarily involve the investiga

ti on of commercial microcomputer applications in electronic 

music, software and hardware development, and innovation in 

electro/acoustical music. Previously, electronic music syn

thesizers used hardwired oscillator eircuits, resulting in cum-

bersome and expensive banks of circuitry. Economical micro 

"software-driven music systems produce sound waves by scanning 

lists of numbers stored in memory. Music parameters are dis

played on the video monitor and can be changed by entering a 

few numbers or letters on the computer keyboard."32 Software 

can be created to produce virtually any desired sound electron

ically, musical or otherwise (see Appendix D for applied tech

nical information). 

Research activity will involve the assembly of various proto

types of electronic musical keyboards and the development of 
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analog-to-digital or vice versa converter interface systems. 

These systems or combinations of systems will then be tested 

both electronically and acoustically which may require recording 

and playback. 

It must be possible to monitor and control music recording from 

an acoustically non-permeable environment integrai to each di

visible zone of acoustical isolation. It is conceivable that 

one recording control environment might function for a maximum 

of two separate research environments. 

Sound recording is done by the transformation of sound waves 

into electronic impulses which are encoded onto a magnetic tape. 

Microphones are placed in optimum positions relative to what is 

being recorded and provide the transformation of sound into 

electronic impulses which are controlied by a multi-track audio 

mixer. The audio mixer board might contain as many as 42 separ

ate tracks for different sources of input such as additional 

microphones or direct electronically patched signals from various 

sources. The input signals are attenuated and equalized by the 

control mixer which provides the monitoring and control of op

timum recording volume levels and frequency distribution. 

Ali separate signals are recorded onto separate tracks, as de

termined by mixer output, with a multi-track audio tape recor

der. After the desired raw tracks are recorded, they are played 

back over high quality audio monitors driven by a power ampli

fier. The separate tracks can then be "mixed" until the desired 
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stereo effect or balance between tracks is achieved. The fi

nal refined mixture of audio tracks is then mastered or com

piled onto two tracks on a composite tape. The mastering 

unit is a high quality tape recorder that provides an adequate 

second generation master from which duplicate recordings may 

be dubbed. 

The desirable acoustical environmental characteristics for 

music recording are diffusion and absorbtion.^^ According to 

Burris-Meyer in Acoustics for Architects, recording enclosures 

that are acoustically balanced for orchestrai music provide 

the greatest potential in terms of frequency response and to

nai variation. Specified criteria for acoustical enclosure 

design are included in SYSTEMS PERFORMANCE CRITERIA. 

Professor Paxton will offer a graduate/undergraduate class as 

an ongoing commitment to the curriculum of the music depart

ment. The course deals with experimental music and is current

ly taught in a laboratory in the music building. This existing 

laboratory will be moved to the EAARI facility upon completion. 

There will be no duplication of this facility which will re

quire that the course be taught within the research lab. The 

course is essentially taught on an independent study basis and 

will not require special environmental resources other than 

the use of sound equipment. After familiarization with the 

equipment, the students are on their own and are scheduled lab 

time for individuai or collaborative projects of their own spe-

cification. 
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The production aspects of ELECTRONIC MUSIC RESEARCH will in

clude preparation and rehearsal for live performances of elec-

tro/acoustic arrangements and compositions as a means of demon-

strating the products of research. These performances will be 

presented to the public both remotely and within the EAARI 

auditorium which will require physical support. Concert genre 

will range from classical orchestra to contemporary. 

Other research production aspects will include: preparation 

of locai or traveling exhibitions of research products; pre

paration for conference oriented music festivals; publication 

of research papers; patent application for research invention. 

The desirable quality of environment for ELECTRONIC MUSIC RE

SEARCH must provide resources for the proliferation of research 

activities on a collaborative scale. Constance Perin describes 

collaborations as individuai purposes "accomplished in concert 

with others and with equipment ."-̂ ^ The range of environmental 

resources must allow the flexible adaptation of the research 

environment for the requirements of electronics research. Re

sources include service distribution, adjustable acoustically 

non-permeable boundaries, and whatever physical support is re

quired in the adaptation of resources for the purposes of re

search. 

In addition to the provision of resources, the research envi

ronment must provide behavioral alternatives that are "related 

to the capacities of the individuai" involved in the creative 
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performance and composition of music.^^ Environmental beha

vioral alternatives are those which allow individuals or groups 

to alter the environment "according to their own lifespace."^^ 

In other words, if the environment has the capacity for change 

due to the input of individuals according to their personali-

ties, then they can work and create from what is perceived to 

be an environment that reinforces their own identity. These 

adaptations must be possible without altering the effectiveness 

of research and acoustical integrity. 

Required Activity Relationships; 

ELECTRONIC MUSIC RESEARCH will require physical support in the 

adaptation of resources. Collaborations with VIDEO PRODUCTION 

will require functional adjacency. A strong reìationship with 

the EAARI performance environment is required for music perfor

mances and collaborative theatrical productions. These and 

other required relationships are illustrated and ranked in 

Figure 4-7. 

Ficure 4-7 Activity Reìationship Diagram: ELECTRONIC MUSIC 
^ RESEARCH 
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PRIMARY ACTIVITY; ELECTRONIC VISUAL MEDIA RESEARCH 

Boundary Requirements; 

-Visual media research requires the option of non-
permeability to external light.37 

-Visual media research requires non-permeability to 
vibrations that might be transmitted through the 
building structure.38 

-Visual media research requires that a minimum area 
of 150SF by 8ft. high be non-permeable to radio 
frequencies from sources such as the KTXT antenna. 

-Electronic media research activity must occur with
in environments that include the required functional 
resources and adaptive capabilities necessary to 
the successful performance of collaborative re
search. 39 

-Selective control of access is required. 

Anthropometrics; 

A ceiling height of 15ft. is required so that service enclo

sures such as computer flooring and drop ceilings w/ catwalk 

systems can be installed and stili leave adequate floor to 

ceiling work zone height. It is anticipated that an area of 

approximately 4000SF will meet the initial needs of ELECTRONIC 

VISUAL MEDIA RESEARCH. However, it must be possible to expand 

this area for future research needs. Services and Utilities 

must also be expandable along with area requirements. 

The unpredictability of the nature and size of changing research 

involvement requires a clear span of approximately 40-50ft. 

of area in order to provide many options for project area re

quirements.^^ It must be possible to temporarily divide or 
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separate areas within the clear span as required for research 

projects of variable scope. 

Activity Patterns: 

Most visual media research activity will occur within normal 

University hours from 8:00AM to 5 :OOPM weekdays. The exception 

would be for experimentation that requires sequential data re

cordings or experimental processes that cannot be controlied 

or recorded electronically. If required, behavioral cycles 

must not be restricted at any time. 

ELECTRONIC VISUAL MEDIA RESEARCH will be coordinated by the 

principal investigators of Video Research and Computer Graphics 

Research. Research on a project basis will be controlied by 

its originator who might be a Principal Investigator, Artist-

in-Residence, Guest Artist or Technical Researcher. Project 

directors will be assisted by various staff assistants and 

graduate students as listed by title in the following ACTIVITY/ 

ACTOR INTERFACE section of the Activity Analysis. 

Research activity will primarily consist of the following 

major phases: 

1. Project proposai and initiation. 

2. Adaptation of environmental resources for project 
requirements. 

3. Procurement, assembly and installation of re
quired equipment. 

4. Experimental development and testing. 
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5. Evaluation and documentation of research. 

6. Production and/or presentation of research pro
ducts and findings for public or private group 
scrutiny. 

Research project proposai and initiation will require adminis-

trative support. In the academic research setting, project 

initiation must involve the allocation of funding, space and 

time. To accomplish this, research topic proposals must be 

submitted to various appropriate private or institutional fund

ing agencies. After funding is allocated, space, time and re

source requirements must be allocated by the appropriate prin

cipal investigator within the EAARI organization. The time 

allocated for research is dependent on funding and impending 

research project spatial requirements. Research project pro

posals must include ali pertinent information regarding the 

types of resources, physical support, area requirements, goals 

and objectives of research, performance outcomes and intended 

products of research. These documents will describe the 

degree of adaptations and physical support that is required 

for each project. 

The adaptation of environmental resources must be accomplished 

in a flexible manner so that continuing research projects are 

not disrupted. Environmental resource systems are discussed 

in detail in SYSTEMS PERFORMANCE CRITERIA. 

Assembly and installation of project equipment will involve 

the fabrication of equipment mounting systems, assembly and 
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mounting of electronic equipment, and the installation of 

composite assemblies into the previously adapted environment 

that must include the required resources or services. 

Development and testing of electronic visual media equipment 

will provide the experimental determination of the success or 

failure of the project with regard to its intended outcome. 

The degree of success or failure of each project can be eval

uated on the basis of the originai proposai and its goals and 

objectives. Most research will involve computer interaction 

with various types of electronic visual media technology such 

as LASER videodisc technology, digitai image recording and 

display, image synthesis, instructional systems, computer 

graphics and animation, visually handicapped technological 

aids and other developing trends in electronic media techno

logy. Primary activity will involve the operative testing 

of equipment and data recording. 

Products and productions evolving from research must be pre

sented to the scrutiny of the concerned public as part of the 

goal orientation of EAARI as discussed in the beginning chap-

ters of the program. The success of research findings is ul-

timately determined by the degree of public or private group 

approvai.^2 presentation activities are described in following 

analyses. Research productions for presentations will involve 

varying ranges of interdisciplinary interaction. For exampìe, 

a video production might involve computer animation, electron

ic music soundtracks, and image synthesis in the Post Produc

tion phase. These and other necessary collaborations will 
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require careful consideration of functional relationships, as 

will be examined. 

The user intended behavioral environment for the collective 

personalities involved in visual media research must promote 

an atmosphere of interdisciplinary collaboration. Wandersman 

suggests that an environment conducive to collaboration must 

provide behavioral latitude and sufficient "incentive for per

formance."^^ The first question that might come to mind is 

latitude for what? Dr. Edwin Land contends that social inter

action and communication are essential to the mutuai enlighten-

ment and discovery of those involved in research.^^ On the 

basis of this criteria, the environment must provide sufficient 

latitude for the range of behavior associated with communicative 

interaction. 

The qualities of environment that promote social interaction 

are described as sociopetal in nature. These environments 

are generally described as smaller or more intimate social 

sub-settings. However, the creation of smaller social sub-

settings does not constitute a sociopetal environment unless 

their collective boundaries are permeable or overlapping.^" 

An exampìe of this environmental quality would be an open 

farmers market where sight, sounds and smells overlap. The 

more public environments of EAARI provide greater opportunity 

for networks of permeable or overlapping boundaries of social 

sub-settings. However, the research environment, although 

encompassed by well defined boundaries, must be thought of as 
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a collection of microcosmic sociopetal environments where the 

proliferation of permeable boundaries can occur as long as 

research functions are not impeded or life safety is not 

threatened. 

Required Activity Relationships; 

A functional reìationship with Electronics Assembly/Repair is 

required for the adaptation for and assembly of research equip

ment. A reìationship to areas for individuai contemplation is 

desirable as the demands of research may require privacy reg

ulation in the assessment of self and research involvement. 

Anticipated extensive collaborative video productions require 

functional relationships with the production functions. These 

and other relationships are illustrated and ranked in Figure 4-8 

Figure 4-8 Activity Reìationship Diagram: ELECTRONIC VISUAL 
^ MEDIA RESEARCH 
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SECONDARY ACTIVITY. LASER Optics Research 

Boundary Requirements; 

-LASER Optics Research requires the option of total 
non-permeability to external sources of light.^7 

-Non-permeability to external vibration transmitted 
through structural elements is required.^^ 

-LASER research requires strong selective control of 
access due to the potential hazards of eye damage 
and low level ionization. 

-The LASER research environment must be encompassed 
by a non-permeable boundary to low level ionizing 
radiation (this boundary requirement is specified 
in anticipation of future research dealing with 
pulsed LASER technology)^^ 

Anthropometrics; 

LASER Optics Research requires a ceiling height of 15ft. for 

reasons of service system enclosure flexibility (see ELECTRONIC 

VISUAL MEDIA RESEARCH). A floor area of approximately lOOOSF 

is required for initial laboratory testing with an additional 

lOOOSF for the assembly and production of environmental media 

installations. This assembly area must include the previously 

specified boundary conditions in the interest of expanding 

laboratory work area. The assembly area will require an 8ft. 

by 8ft.-6in. high access to the Wood/Metal Shop Work area. 

Activity Patterns: 

LASER Optics Research will occur during normal University hours 

from 8;00AM to 5;OOPM, weekdays. However, if additional hours 

are required, behavioral cycles must not be restricted. 
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The Principal Investigator of LASER research will coordinate, 

originate and participate in projects along with an Artist-in-

Residence and a technical researcher. Research phases and 

and procedure will basically be similar to that outlined in 

ELECTRONIC VISUAL MEDIA RESEARCH. 

The user intended scope of LASER Optics Research will involve 

the investigation of various computer Interactive possibilities 

of existing LASER technology and the applications thereof to

ward visual art. Research will also include the development 

of LASER optics in holography techniques and other three dimen

sionai visual effects. Physical activity will primarily consist 

of the assembly and testing of LASER equipment in various con-

figurations. The assembled equipment will be installed and 

operated on and around optics laboratory light tables which 

require the previously specified boundary requirement of vi

bration non-permeability. 

The production aspects of LASER research will include the 

assembly of computer Interactive kinetic light sculpture 

or light operas which will be presented to locai audiences and 

traveling exhibition audiences. This activity will be done 

in collaboration with ELECTRONIC MUSIC RESEARCH to a great ex

tent. Production activity will also include the construction 

of environmental art settings which will accommodate partici

pation at a human scale. This will include the fabrication of 

inflatable structures, neon light sculpture, wood and metal 

construction, and the installation of various electronic media. 
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The production aspects of LASER research will require especially 

strong physical support. 

A great deal of COMPUTER WORK will constitute a behavioral 

sub-setting within the LASER research environment. This ac

tivity will be described in the following analysis. Other 

criteria for the environmental quality of LASER research 

has been described in ELECTRONIC VISUAL MEDIA RESEARCH. The 

two activities are strongly related in the behavioral sense 

but differing boundary conditions have been specified. 

Required Activity Relationships: 

The most essential functional reìationship for LASER Optics 

Research is with Electronics Assembly/Repair and Wood/Metal 

Shop. Production and assembly will require direct adjacency 

to Wood/Metal Shop work. These and other required relationships 

are depicted and ranked in Figure 4-9. 

Figure 4-9 Activity Reìationship Diagram: LASER Optics Research 
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PRIMARY ACTIVITY: COMPUTER 

Boundary Requirements 

WORK 

COMPUTER WORK will occur as an activity sub-setting within 

almost every functional celi of EAARI. The encompassing 

behavior setting boundaries will vary in nature but certain 

immediate boundary conditions are desirable for COMPUTER WORK. 

The "cybernetic" task of computer terminal operation and dis

play watching can subject the operator to long periods of sta

tic isolation which can induce both psychological and physical 

discomfort.^^ The stress associated with cybernetic tasks can 

be somewhat alleviated through the "mediun of symbolic inter

action itself, that is through removing restrictions on com

munication. "-̂-'-

Guy Ankerl (1981) suggests that restrictions on communication 

can be imposed by sensory space impressions such as optic, 

acoustical and haptic.-̂ "̂  An exampìe of this would be a claus-

trophobic reaction to a restricted space. Beyond the assump

tion that computer stations tend to be claustrophobic in nature, 

COMPUTER WORK can induce a sort of pschological claustrophobia 

5 3 

from sitting and staring in one place for so long.-̂ ^ With this 

possibility in mind, the designer must carefully consider the 

alternative arrangements of terminal positions within activity 

settings which will insure the permeability of sensory bounda

ries. 
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Anthropometrics : 

Totally adjustable computer furniture offers the greatest la

titude in the accommodation of varying human statures.^^ 

State-of-the-art computer furniture features adjustable table 

within table height so that one can move from terminal work to 

desk work by simply rolling around in his totally adjustable 

chair. Some computer furniture features moveability by provi

ding adjustable height stages of platforms that are pedestal 

mounted on a set of office chair wheels. Furniture for com

puter work must provide the adjustability required for varying 

individuai needs so that the task can be performed under com

fortable physical conditions. 

Activity Patterns: 

Frequency and duration of computer use will be dependent upon 

the behavioral setting in which it occurs. Research and con

templative environments will involve the most frequent computer 

activity. 

Research will require extensive utilization of COMPUTER WORK 

in the areas of computer Interactive electronic media. Con

templative environments will require computer utilization by 

the scholarly researcher as he needs to communicate his thoughts 

through word processing. 

Other functions that will use computers are ADMINISTRATION and 

RESOURCES. Some Administrative personnel will utilize computers 
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as tools for record keeping, word processing and printing. 

The dissemination of information resources will include video

text computer stations offered as a resource to EAARI staff 

and the University community. Videotext combines computerized 

cross-referencing of visual information (recorded onto LASER 

videodisc) with literary information existing in remote data

banks. Videodisc LASER optics media has the capability of 

extremely fast search for specific information along with in

credibly fine resolution of visual playback, especially with 

the newer digitai display technology. The videotext computer 

coordinates the search of literature with related visual infor

mation and allows the simultaneous display of both. 

The essential behavioral environment for COMPUTER WORK is pri

marily dependent upon boundary conditions. However, one im

portant physiological criterium must be observed. Care must 

be taken to arrange computer stations in such a way that light

ing conditions are favorable for viewing the computer display. 

Computer displays must be viewed in the absence of discomfort 

giare. Discomfort giare is caused by sources of light that 

tend to reflect off the screen surface into the viewer's eye 

or giare directly from too-bright sources such as Windows or 

unshielded task lighting.-^ 
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PRIMARY ACTIVITY: CONTEMPLATION 

Boundary Requirements 

•The contemplative environment must provide the user 
witl • 
regi 
with a strong degree of selective access for privacy 

;ulation. -*" 

"The contemplative environment must allow the user 
control of visual permeability to both the exterior 
and interior environment.^' 

•The contemplative environment requires optional 
acoustical non-permeability.^^ 

Anthropometrics: 

The area requirements for contemplative environments will depend 

on the anticipated maximum number of persons that must be per

iodica lly accommodated for interpersonal interaction. Prin

cipal Investigators, Researchers, Guest Artists, Artists-in-

Residence will meet with as many as 4 persons from time to time 

which will require a minimum of 150SF. Staff research assis

tants will confer with as many as 3 persons periodically which 

will require a minimum of lOOSF. These meeting area require

ments are derived from discussions of personal space within 

what Altman and Chemers describe as the "social zone."^^ 

Activity Patterns: 

The behavioral cycles of CONTEMPLATION are assumed to be unpre

dictable due to a lack recorded observations. Behavioral cycles 

for contemplation in the research environments must not be 

restricted. 
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CONTEMPLATION requires the option of regulating privacy to the 

point where isolation is achieved. Privacy, on one level, must 

be maintained so that a person can concentrate, meditate, or 

simply think through what is perceived to be a complex issue. 

Derek Croome suggests in Noise, Buildings and People that the 

competency of thinking process is affected by noise levels and 

other distractions, such as lack of social regulation. Stated 

previously as a boundary requirement, the performance outcome 

for competent mental activity requires control over boundaries 

in terms of selective access and sensory distraction. 

On another level, Altman and Chemers suggest that 

... there is more at stake in privacy regulation. 
We hypothesize that the psychological viability or 
well-being of people and groups centers on the suc
cessful management of privacy. That is, success or 
failure at privacy may well have implications for 
self-identity, self-esteem, and self-worth or 
the very well-being and survivai capability of 
people and groups."^ 

On this level, contemplation becomes more of a necessary thera-

peutic activity or a basic need. The purpose of this discussion 

is to relate to the designer that simple privacy regulation of 

personal territory may not be enough. The "primary territory" 

concept requires that psychological control must be maintained 

as well as selective access.^^ Altman and Chemers suggest that 

in order to achieve psychological control within a primary terri

tory the individuai must have the behavioral alternatives that 

allow "management of personal identity."^2 Behavioral alter

natives within an environment allow the individuai to "select 

and create environments according to their own lifespace."63 

In other words, the individuai must be able to personalize his 
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environment thus establishing his own territory as a zone which 

reinforces psychological well-being. 

Required Functional Relationships: 

Contemplation environments for Researchers, Artists-in-Residence, 

and Guest Artists must relate to each other so that interpersonal 

relationships can occur. But as a group, these collective envir

onments must be isolated from other activities or sources of 

auditory distraction. 

Contemplation environments for Principal Investigators and Staff 

Research Assistants require adjacency to their respective re

search environments so that selective access and coordination 

of research activities can be accomplished. These relationships 

are depicted and ranked in. Figure 4-10. 

VISU^ 

Figure 4-10 Activity Reìationship Diagram for: CONTEMPLATION 
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PRIMARY ACTIVITY: ADMINISTRATION 

Boundary R e q u i r e m e n t s : 

•ADMINISTRATION r e q u i r e s permeable a c c e s s b o u n d a r i e s 
which p e r m i t s e r v i c e o r i e n t e d i n t e r a c t i o n between 

;ed 
suppc 

""•^y ĵ î.iuj.u ocj_vi«̂ c Ul. X ti li Leu xncerac Lion Deuwet 
administrative personnel and public-staff in nee 
of administrative support.^^ 

•Permeable access boundaries must be regulated in 
such a manner that public and private territories 
are well defined. 

Anthropometrics: 

Each functional area within administration must respectively 

accommodate the anticipated maximum number of individuals 

requiring administrative support. Adequate waiting area must 

be provided for at least six persons requiring assistance or 

audience with administrators. Adequate area must be provided 

for clerical duties such as desk work, typing, filing, copying, 

mailing and Storage, Conference area for sixteen persons must 

be provided. 

Activity Pattern; 

Administrative functions will occur within normal University 

hours from 8:00 a.m. to 5:00 p.m. on weekdays. 

The Director requires a privacy regulated environment for 

meetings with up to six persons, personal work and research, 

and CONTEMPLATION (see CONTEMPLATION analysis). The Director 

will require a high degree of selective access in both the 



98 

coordination of EAARI activities and private meetings with 

various outside individuals and groups. The Director will 

require computer access for his own research involvement as 

well as comfortable accommodations for visitors. 

Public Relations, Development and Publishing administrators 

will meet privately with up to four persons each periodically, 

which will require selective access. These individuals will 

be highly involved in outside Communications, both face-to-face 

and remote telephone conversations. At times, CONTEMPLATION 

will be enacted by each of these performers which will require 

the previously described environmental characteristics. 

Theater Administration, Administrative Assistance, clerical, 

and work study personnel duties will be performed in an open 

environment so as to easily accommodate the needs of those 

requiring administrative assistance. Individuai work stations 

must be defined in such a way that psychological enforcement 

of private territory will not be necessary. Bechtel suggests 

that permeable physical boundaries can provide territorial 

regulation and at the same time allow the necessary service 

oriented interaction to occur."^ Observations of open envi

ronment desk work reveal that stations without physical boun

daries permit intrusions when workers are absent such as phone 

calls, and the borrowing of office supplies and personal items. 

Even when workers are present at such arrangements, strong 

psychological boundaries must be imposed in order to maintain 

Controls over territory. Administrative personnel must be able 
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to work without the added labor of territory disputes. 

Required Activity Relationships: 

ADMINISTRATION is an interface activity between public and 

private domains within the EAARI facility, which will require 

a centrai reìationship. A dose functional reìationship to 

RESOURCES and Archiving cells is desirable because of various 

funding transactions that will be required for the acquisition 

of archive holdings. These and other required relationships 

are depicted and ranked in Figure 4-11. 

Figure 4-11 Activity Reìationship Diagram for: ADMINISTRATION 
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SECONDARY ACTIVITY: Electronics Assembly/Repair 

Boundary Requirements; 

-Electronics Assembly/Repair requires non-permeability 
to external sound for audio testing. 

-Non-permeability to dust and other potential sources 
of static electricity is required. 

-Exterior access is required. 

Anthropometrics; 

Work stations must be bench height for the performance of both 

standing and sitting work. An exterior access opening of 8ft. 

by 8ft.-6in. high is required. An area of 400SF is required 

for assembly and repair. 

Activity Patterns; 

Electronics shop hours will occur during normal University 

hours from 8:00AM to 5:00PM weekdays. It is anticipated that 

unspecified additional hours of activity will occur on an emer-

gency basis in the event of eauipment breakdown during important 

research or production phases. 

The main actors of assembly and repair are the Electronics 

Technician and a trained Staff Assistant. One or the other 

of these individuals must be on cali after hours at ali times. 

Electronics work will primarily involve assembly, repair and 
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testing ot various electronic equipment. At times, repair 

personnel will be required to perform adaptations of research 

environments for the installation of electronic equipment. In

stallation will involve the fabrication of mounting systems 

which will require some support from the Wood/Metal Work ac

tivity. Assembly and repair will include the use of hand and 

power tools, and the utilization of sophisticated electronic 

testing equipment. Some work will be shipped outside for repair 

which will require further physical support from Wood/Metal 

Work in the construction of packing crates. 

Required Activity Relationships; 

Electronics Assembly/Repair requires and immediate reìationship 

to ali research functions. These and other relationships are 

illustrated and ranked in Figure 4-12. 

tal WDrk 

Post Production 

F i g u r e 4-12 A c t i v i t y R e ì a t i o n s h i p Diagram f o r : E l e c t r o n i c s 
Assembly /Repa i r 
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SECONDARY ACTIVITY; Wood/Metal Work 

Boundary Requirements; 

-Wood/Metal VJork requires acoustical Non-permeability 
to other activities to contain sound generated by 
power and hand tool work. 

-Wood/Metal Work requires exterior access. 

Anthropometrics; 

Ali stationary power tools must be positioned in such a manner 

that the required zone of safe operation for each implement is 

provided. Bench height tables are required for both standing 

and sitting work. Adequate Storage must be provided for hand 

tools and materials. An 8ft. by 8ft.-6in. high exterior access 

opening is required as well as an opening of the same size to 

LASER Optics production. A clear ceiling of 12ft. is required 

for work space. A minimum area of 600SF must be provided for 

work room and equipment. 

Activity Patterns: 

Wood/Metal Work will occur during normal University hours from 

8;00AM to 5;00PM, weekdays. Occasionai outside hour technical 

assistance may be required. 

The primary actor is the Shop Technician who will accommodate 

the needs of research and provide assistance to the Electronics 

Technician in the fabrication of mounting systems and in the 
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adaptation of research facilities. The Stage Technician will 

require shop use periodically. Other shop work will be done 

by persons involved in the fabrication and production of envi

ronmental art installations from the adjacent LASER Optics 

research function. The scale of construction for environmental 

art will require some exterior fabrication which must be provi

ded for adjacent to the shop work area. This exterior work 

area must be securable. 

Wood/Metal Work requires an environment that will efficiently 

accommodate carpentry and metal fabrication. Power tool car-

pentry requires environmental dust control. Metal work will 

include grinding, heliarc welding, are welding, oxy/acetylene 

welding-cutting, and plasma cutting for stainless steel. Ven-

tilation must be provided for both welding and painting. 

Naturai lighting is highly desireable for shop work. An area 

of privacy must also be provided for the shop technician for 

desk work such as shop drawing and clerical tasks. The wood/ 

Metal Work area must be securable. 

Required Activity Relationships: 

:tronics 
AssaTbly/Rq»;ir 

Figure 4-13 Activity Reìationship Diagram for: Wood/Metal Work 
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PRIMARY ACTIVITY. PERFORMANCE 

Boundary Requirements: 

•PERFORMANCE requires non-permeability to external 
sound for the acoustically coupled audience and 
performing environment (see SYSTEMS PERFORMANCE 
CRITERIA for specifications).^^ 

•Non-permeability to external sound must b 
at points of access to the environment.^'^ 

e maintain-

-PERFORMANCE requires non-permeability to external 
sources of light. 

•The boundary between the performers and observers 
must differentiate their behavior yet permit the 
observers total permeable access to sensory stimuli 
from the performers.^^ 

-Acoustical boundaries are required between performing 
and backstage functions. 

Anthropometrics; 

The following information and criteria are derived from 

Architecture for the Educational Theater,Horace W. Robinson, 

and The Ideal Theater: Eight Concepts, Margaret Cogswell, 

edited. 

The actual performing area will require dimensions of 50ft. 

width and 30ft. depth with respect to the observers, at a total 

area of 1500SF. A peripheral backstage area of 3500SF will be 

required for the flexible operation and adaptation of projec

tion media and screen rigging. The minimum proscenium height 

must be 30ft., with a minimum width of 50ft. Adjustable varia-

tions thereof will be discussed in Live Performance Art, to fol

low. 
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A flyloft height of 70ft. will be required over the performing 

area for the rigging of counterweighted projection screens and 

alternate curtain configurations. Projection screens of 

varying size and transparency will require rigging adaptability 

for changes in positioning. The flyloft must be free of ob-

structions on side walls for rigging and counterweight travel. 

The performing area must include a temporarily projectable 

deep apron with audience access and a curved lip. The apron 

will provide approximately 400SF of additional lecture or 

playing area at a minimum depth of 15ft. 

Backstage areas must include separate dressing areas at 400SF 

each. A performer waiting and/or rehearsal area (green room) 

of lOOOSF will be required in proximity to the dressing areas. 

Backstage must also include a multi-use support area of 400SF. 

Elaborate set construction is not anticipated but support area 

adjacency to the Wood/Metal Shop function is desirable, as well 

as exterior access. 

For lighting control and projection, an area of a minimum 

width of lOft. which runs across the full width of the audi

torium opposite to the performing area is required. It is an

ticipated that two lighting catwalks above the auditorium will 

be sufficient. One catwalk must be near the stage so that 

lighting angles will not interfere with projected backgrounds. 

The other catwalk must be centrally located in the auditorium. 

Catwalk areas must run the full width of the auditorium with 

access/egress at both sides. Adequate area for the comfortable 
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operation of varying light projection positions must be provi

ded. A protective screen will be required below these area-

ways to prevent objects from falling on the audience below. 

The catwalks must be acoustically and visually shielded from 

the audience yet allow clear light projection to the performing 

area. 

The auditorium must accommodate a maximum of 600 persons. This 

must be accomplished in such a manner that no seat will be more 

than 70ft. from the performing area. Curved continental seating 

with broken rows for circulation is desirable, however, no more 

than 7 seats are allowable between any one seat and the nearest 

aisle. Chair rows must be a minimum of 36in. from back to back 

with self-raising seats for ease of movement and cleaning. Ali 

seating must provide clear sight lines to the performing area 

at no angle greater than than 30° both horizontally and verti-

cally to the performing area proscenium opening piane. 

A public waiting area will be required for as many as 300 per

sons. In the interest of flexible area usage, the performance 

waiting area must be integrai to the public Exhibition area 

which will function as a universal public area. These combin

ed areas will require approximately 8000SF in the event that 

consecutive performances are scheduled and additional waiting 

area is required. Separate gender physical malntenance facili

ties at 300SF each must also function commonly to PERFORMANCE 

and Exhibition and also other public activities. Two ticket 

Windows with an enclosed work area of lOOSF must be centrally 

located between points of auditorium access. 

MIÈL4. 
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Activity Patterns: 

There will basically be three different types of performance 

events scheduled in the PERFORMANCE environment: 

1. Live Performance Art 

2. Live Musical Performance 

3. Electronic Media Playback 

Each of these performance aspects will be examined separately 

in the following analysis. It should be noted that performan

ces will be sponsored by EAARI and produced by various colla

borations of individuals within the EAARI organization and from 

outside disciplines such as Music, Drama, Art and Dance. 

A staff Stage Technician assisted by work study personnel will 

provide support for stage adaptations and preparations. In 

larger collaborative productions of a more theatrical nature, 

it is assumed that outside preparatory involvement will be fur-

nished from ali collaborative disciplines involved. Ali light

ing Controls will be computerized except for spot manipulations. 

Individuals from production areas which are staging events must 

be responsible for the operation and control of ali media equip

ment involved. 

Live Performance Art 

Performance is essentially a service-oriented activity that is 

characterized by the interaction between actors and non-actors 

in the most literal sense. The chief focus within this beha-
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vioral setting is the permeable boundary between that which is 

performed and the observance thereof. ̂ ^ ^̂ ^̂ s boundary is phy

sical only in the sense that it represents the point at which 

seating stops and performing begins. 

The desireable environmental quality for performance behavior 

is assumed to be a reduction of the sense of boundary in the 

interest of creating a condition which enables the audience to 

experience almost total sensory/perceptual awareness of what 

the performers are doing. The extent of awareness is obviously 

an individuai characteristic, but the designer must consider the 

more apt individuai as a means of hopefully designing every seat 

position as if though it was the best in the house. 

Due to the experimental nature of the user intended scope of 

dramatic performance, the designer must consider ali the aspects 

of the performing area that will Iend adaptability to a wide 

range of performance types. These considerations must at the 

very least include: 

•Variable curtain rigging for performance areas of 
different size and shape.'^ 

•Expandability and contractibility of proscenium 
height and width within previously described 
phvsical limits.'•'• phy 

•Ex 
thr 
tendable proscenium stage with removeable first 
ree rows of seats.' 

•Variable projection screen rigging for a wide 
range of projected background positions. It should 
be noted that this same rigging will be utilized as 
the state-of-the-art allows adaptations for fiat 
digitai display screens which will eliminate the 
need for projection. 
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•A clear span peripheral multi-use backstage area 
airectly around the performing area for flexible 
riggmg operations during performance acts. 73 

Although some theatrical collaborations with the Drama Depart

ment are anticipated, the user intended scope of performance 

genre lies within the realm of "live art." The precedence of 

this form evolves from the Futurism Movement that began in 1909 

to the EAT (Engineering Art Technology) Movement of the 1960's."7^ 

This art form places the artist and other players amid the art 

as a means of interjecting a spoken or staged manifesto that 

becomes part of the art form.^^ It should be noted that the 

originai movement manifesto which advocates the physical des-

truction of elements of the past bears no implication here, de

sign or otherwise. The point of this discussion is to instili 

an awareness in the designer that he is not designing for 

conventional theater. This condition may require extensive 

user involvement in the design process in order to anticipate 

the required range of performance environment adaptability. 

However, the typical performance adaptability for educational 

theater, as described in this analysis, must be provided as 

a basic capability, along with special user requirements. 

The acoustical properties of the auditorium environment must 

be planned in such a way that the simple removal of a flyloft 

sound shell will adjust the environment to the qualities de

sireable for unamplified speech. The reverse would be true 

for musical performance as will be discussed in the following 

section. Desireable conditions for auditorium acoustical 

ÌÈkii.. 
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performance are outlined in SYSTEMS PERFORMANCE CRITERIA. 

Behavioral cycles for the performers during a staged event 

will involve: 

Arrivai 
Rehearsal 
Dressing/Make-up 
Rehearsal 
Waiting 
Queing 
Enter Stage 
Performance 
Exit Stage 
Encores 
Undressing 
Clean-up 
Public Reception 

Behavioral cycles for non-performers or audience will include; 

Arrivai 
Waiting/Ticket Purchase 
Enter Auditorium 
Seated 
Observation 
Random Appiause/Ovation(sometimes) 
Exit 

The structured process of performer and non-performer behavior 

may vary somewhat as will the durations of each cycle, depen

ding on the nature of the production and the individuai roles 

and reactions of the participants. Performance scheduling and 

frequency are discussed in the cost analysis chapter of the 

program. 
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Live Musical Performance 

The genre of musical performances will range from classical 

orchestra to contemporary. Contemporary is better described as 

experimental due to the assumed uncertainty of the state-of-the-

art. The use of existing electronic music technology has been 

' tentative" at best, including "arrangements, often poor, of 

standard popular music for electronic synthesizers," and some

what innovative "use of electronic alterations by some of the 

more ambitious and experimental rock groups."^^ 

An acoustical design consideration that must be considered is 

that certain forms of music can be defined as ageless and offer 

an assumed limitless potential for the application of electron

ic adaptations. Another assumption is that momentary fasci

nation with popular modes of musical expression will not provide 

a prolonged testing ground for a virtually limitless media of 

musical expression. Universal understanding of the music of 

ali ages provides a more theoretical construct for experimental 

electro/acoustic music (opinion). The ultimate point of this 

discussion is to specify that the acoustical design of the 

live musical performance mode of the listening environment 

must be inherently designed for the performance of classical 

orchestra. Orchestrai music inherently offers the widest range 

of tonai and frequency variations, and provides an acoustical 

quality that can accommodate the widest range of performance 

genre.'^^ As previously referred to, the listening environment 

mmmmmimt^mmaBa^ 
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must be as nearly adaptable as possible to the previously des

cribed acoustical criteria with the simple rigging of a sound 

shell over the performing area. In other words, the auditorium 

must be acoustically planned for orchestrai music yet be adap

table for speech by the simple removal of the sound shell. 

The potential engineering problems to be encountered in this 

design area may require referrai to an experienced acoustical 

design consultant. It must also be possible to compensate 

electronically for acoustical problems that might arise from 

auditorium inadequacies, especially in the case of amplified 

electronic instrument concerts. 

Electronic Media Playback: 

This aspect of PERFORMANCE will primarily involve the screening 

of EAARI productions or archive holdings of video art. Other 

media presentations will include: computerized laser light 

operas with accompanying projected video images and electronic 

music; video orchestrai or rock artist taped performances 

presented at live concert scale audio reproduction; other 

multi-media collaborative productions. 

Acoustical adjustments for varying media requirements will be 

accomplished electronically. The sophistication of state-of-

the-art audio technology permits the "equalization" of the 

frequency responsiveness of virtually any performance area. 

This is accomplished by adjusting the potential for audio mo-

itor "feedback" over the entire range of audible frequencies. 

Any electronically reproduced frequency can be enhanced or 
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diminished (EQ'd) electronically within an acoustical environ

ment, which allows the experienced audio engineer to custom 

tailor the environment for any desired quality for performance. 

At times it may be required to present large attendance lectures 

in the PERFORMANCE environment. It is also possible that the 

facility will be utilized by other campus functions as schedul

ing permits. In any event, the PERFORMANCE environment will 

provide the range of desireable characteristics for the range 

of performance types that have been described in this analysis. 

Required Activity Relationships: 

The integrai functional aspects of PERFORMANCE are related 

and ranked in Figure 4-14. Alternative arrangements of 

relationships will be discussed in following sections of the 

Activity Analysis. 

PERFORMANCE 

Figure 4-14 Activity Reìationship Diagram for; PERFORMANCE 
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PRIMARY ACTIVITY! LECTURE 

Boundary Requirements: 

-LECTURE requires acoustical non-permeability to 
external sound. 

-Acoustical non-permeability must be maintained at 
points of access. 

-The boundary that defines lecture and seating zones 
mu st provide almost total sensory exchange, 9i 

-LECTURE requires optional non-permeability to exter
nal sources of light. 

Anthropometrics: 

The lecture stage must accommodate at least 10 persons for 

panel discussions,teleconferences and symposia which will re

quire an approximate area of 300SF. A minimum 200 seats must 

be provided at 13.5SF per person which will require 2800SF total, 

Lecture type seats with collapseable writing desks are required 

with a minimum of 36in. from chair backs between seating rows. 

A 60SF projection and audio/visual control area will be required 

opposite the lecture stage. 

Activity Patterns: 

Lectures will most likely occur during normal University hours 

from 8:00AM to 5:00PM, weekdays. However, publicized guest 

lectures and other events expected to draw large attendence 

must be scheduled after hours in order to accommodate parking. 
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LECTURE activity is primarily a means of communicating research 

findings to the interested public and other invited research 

groups. Interdisciplinary meetings of EAARI staff requiring 

large attendence such as inter-group meetings and ali staff 

dedications will be accommodated by this function. It is also 

anticipated that interdisciplinary lectures will be presented to 

undergraduate/graduate students from related areas of study 

such as Mass Communications, Art, Computer Science and others. 

Lectures will be presented by Researchers, Artists-in-Residence, 

Guest Artists and outside scholars from other Universities. 

Audio/Visual support is required. 

The essential environmental quality for LECTURE must provide 

acoustical characteristics conducive to the projection of 

unamplified speech from the lecture stage to the audience sea

ting area. Some lecturers may require electronic voice ampli-

fication. It must be possible to present projected media and 

at the same time provide adequate lighting for note-taking. 

In addition to LECTURE, this function will also serve as an 

audio/visual screening facility for smaller attraction media 

events and prescreening of collaborative productions by inter

disciplinary groups. It must also be possible to adapt the 

LECTURE environment for live audience teleconferencing. This 

activity will require support from Teleconferencing. 
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Required Activity Relationships: 

LECTURE requires adjacency to public spaces. Immediate func

tional adjacency to Teleconferencing is required in the faci

litation of live audience teleconferencing. These and other 

required relationships are illustrated and ranked in Figure 

4-15. 

Electeonics AssQTbly/Rqair 

VITE) 

Figure 
4-15 Activity Reìationship Diagram for: LECTURE 
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SECONDARY ACTIVITYr Teleconference 

Boundary Requirements: 

-Teleconference requires non-permeability to external 
sound./y 

-Optional non-permeability to external sources of 
light is required.80 

-Selective control of access is required. 

Anthropometrics: 

Table seating must be provided for six participants in such a 

way that each position is equidistant from mounted telecon

ferencing video camera positions.̂ -*- The seating must be posi

tioned so that no participant is more than 5 times the video 

monitor screen width from camera and monitor positions.82 

Two to three cameras will provide coverage of the conference 

group. These cameras must be mounted directly over two video 

monitors at slightly above average seated eye level. One ca

mera must be mounted directly over the conference table so 

that one member of the conference group can display graphic 

or written materials. An additional camera will be positioned 

to the side to allow group shots. If text or graphics are 

displayed, the camera must provide adequate closeup views with 

character height no more than 1/200 the distance from seating 

positions to the monitors. 

Additional area and seating must be provided within the telecon

ferencing function for observers or alternate participants at 
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a total area of 600SF for a total occupancy of 15 persons. 

An adjacent area directly behind video camera and monitor po

sitions is required for the installation of CODEC equipment 

(visual coding and decoding for satellite Communications). 

Activity Patterns: 

Most teleconferencing will occur during normal University hours 

from 8:00AM to 5:00PM, weekdays. An EAARI staff assistant must 

be available to attend teleconferences which will require spe

cial arrangements for outside hours. 

As referred to in BACKGROUND, teleconferencing will serve as a 

link with other media based research and information facilities. 

Teleconferencing is also an EAARI sponsored service offered to 

the University Community which will permit remote interactive 

Communications with other Universities that have similar ca

pabilities. 

The primary behavioral aspect of teleconferencing is social 

interaction through an electronic facsimile. The psychologi

cal factors involved are camera height and seating arrangements. 

Cameras are mounted at slightly above eye level so that the 

remote viewers are looking down at the person talking on the 

screen and will feel more comfortable and less threatened. 

The semicircular table (Figure 4-16, A.) seating arrangement 

is a practical orientation to the cameras but has a tendency 

^^ÈÉgge 
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to impose a "formai setting and is not conducive to open dis

cussions among participants in the room."83 The wedge shaped 

table solves this problem to the extreme of making "people at 

the remote location mere observers of an internai conference."^^ 

//////A vm izzzzzz v////.ri \ - / / YZZZZL / / / / / / y \ SMl X///// 

A. Semicircular B. Wedge C. Kidney 

Figure 4-16 Teleconference Table Arrangements 

The kidney or a similar free-form table solves both problems 

by imposing less formality on the setting and by placing 

"prime emphasis on those participants at the external remote 

location" by providing more of a face-to-face communication 

network.85 xt is conceivable that a table can be designed 

that will adapt to the required formality of each different 

conference setting. This possibility must not be overlooked 

by the designer. 

Required Activity Relationships: 

A primary reìationship with LECTURE will permit facilitation 

of teleconferencing within the more interactive setting of 

a live audience. This will require added physical support in 

the adaptation of the lecture environment for teleconferencing, 
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These r e l a t i o n s h i p s a r e i l l u s t r a t e d and ranked in F i g u r e 4 - 1 7 . 

Assarbly/t̂ epair 

Figure 4-17 Activity Reìationship Diagram for: Teleconference 
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PRIMARY ACTIVITY: RESOURCES 

Boundary Requirements; 

-The reference desk must represent the chief focus 
service-oriented boundary within the setting and 
must also permit permeable interaction over the 
counter but at the same time regulate private 
space.^" 

-Permeability to naturai light is required. 

-The reading subsettings require boundary conditions 
which permit varying degrees of privacy regulation. 

Anthropometrics: 

Stacks for written literature will require approximately 450SF 

which includes circulation. An area of 300SF must be dedicated 

to reading area(s). Six videotext computer stations will re

quire 40SF each at a total of 240SF. The reference counter 

will require a minimum of 6ft. by 8ft., not including required 

circulation and waiting. An area of 200SF will be required 

for resource material processing. A separated area of 200SF 

will be required for research staff use of slide libraries, 

2 private videotext computers and software libraries. Contem-

plative/work environments for archive researchers and RESOURCES 

staff are required as follows: Principal Investigator and 2 

Fellows-150SF each at 600SF total; GRA Staff Assistant-lOOSF; 

Assistants-total cubical space at 200SF. 

Activity Patterns: 

RESOURCES will be accessible to the public during normal 

University hours from 8:00AM to 5;00PM, weekdays. It must be 
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possible for researchers to utilize this function at whatever 

other times are necessary. 

RESOURCES primarily involves the acquisition, processing and 

accessing of the following: 

Written Literature 
Videotext to Remote Databanks 
Audio/Visual Information 
Software Systems 

RESOURCES includes a videoteque, or private screening enclosure 

for various electronic audio/visual media materials for in

dividuals or small groups of 12 maximum (which will require an 

additional 500SF). This function will require optional non-

permeability to external sound and light. 

A photographic processing environment will also be integrai to 

the resource environment but will require separate non-permea

bility to external light. This function is to be provided for 

the use of research and RESOURCE staff. Ventilation is re

quired for photographic processing. 

For the more public realm of RESOURCES, it is desireable to 

provide an environment that is conducive to social interaction 

among small groups but at the same time permits self-imposed 

isolation from circulation and other sources of activity focus. 

These reading environment subsettings must be governed by a 

range of intimacy gradients that will allow the individuai to 

isolate himself by simply going to a zone of more privacy. 
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The designer must consider the range of options for providing 

quality sources of daylighting throughout the RESOURCES envi

ronment. According to Egan in Concepts in Architectural Lighting, 

quality daylighting includes adequate light levels for respective 

tasks, giare prevention, and also lighting that creates moods 

or "tapestries" of illumination. Discussions of lighting for 

various tasks and giare reduction are included in SYSTEMS PER

FORMANCE CRITERIA. 

Required Activity Relationships: 

A direct reìationship is required with Archiving and also 

ADMINISTRATION. RESOURCES also requires proximity to public 

waiting areas. These relationships are illustrated and ranked 

in Figure 4-18. 

Figure 4-18 Activity Reìationship Diagram for: RESOURCES 
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SECONDARY ACTIVITY: Archiving 

Boundary Requirements: 

-Archiving requires a fire-proof vault enclosure.^'' 

-Archiving requires non-permeability to dust and other potential 
sources of static electricity.88 

-Archiving requires non-perrneability to ultra-violet radiation.8^ 

-Archiving requires non-permeability to sources of humidity.^^ 

-Non-permeability to electro-magnetic fields is required.̂ •'-

Anthropometrics: 

A clear floor to ceiling height of 15ft. is required for the future addition 

of loft Storage. Approximately 2000SF of area must be provided for initial 

user Storage needs. A vault door opening of 6ft. by 7ft.-6in. high must be 

provided for potentially large shelf or Storage units that will be brought 

in. 

Activity Patterns: 

Archiving will occur during normal University hours from 8:00AM to 5:00PM 

weekdays. 

The Principal Investigator for scholarly research is in control of the 

archive. Two Graduate Research Assistants will perform archive tasks. 

The primary tasks involved are: processing-acquisition, indexing, cata-

loguing; preserving-duplication, transfer of iron oxide taped media to 

videodisc (to be sent out to remote facilities for transfer), transfer 

of literature and photographic material to videodisc; Storage-packaging, 

indexed Storage. 
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Ali archive visual electronic media holdings must be transfered onto glass 

media videodisc. This process is only available at one facility in Los 

Angeles, California at this time, and will require that ali materials to 

be transferred must be sent to this facility. Glass media videodisc tech

nology is the forerunner of the next generation of electronic playback 

media, and appears to offer great promise in terms of an enduring state-of-

92 
the-art. LASER optics provides the means by which videodisc programs are 

both encoded for recording and decoded for playback. The advantage here is 

that this process is based on binary coding which is LASER signal-interactive 

and requires no physical contact such as tape on playback heads. This media 

is virtually impervious to the effects of time as glass is a chemically 

inert material. However, it must be noted that as the state-of-the-art 

in electronic media changes, archiving preservation techniques will also 

change in the interest of preserving the electronic art indefinitely. 

The environmental qualities desireable for archiving are inherently boun

dary conditions. Other environmental criteria are discussed in SYSTEMS 

PERFORMANCE CRITERIA. The processing of archive materials will involve 

a good deal of COMPUTER WORK. In order to provide the quality of human 

environment necessary to this task, the processing environment must not be 

integrai to the preservation vault. As previously discussed in COMPUTER 

WORK, the desireable criterium for computer work is symbolic interaction, 

or the ability to see, hear and otherwise sense proximal activity. This 

quality could not be achieved in the closed system of the archive, so it 

must be specified that the processing and work area for Archiving is to 

be external to the preservation environment. In this manner, the processing 

function can also serve as a control activity with a service-oriented 

boundary that overlaps with RESOURCES. 
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Required Activity Relationships: 

The primary reìationship for Archiving is with RESOURCES. Researchers 

will be authorized to borrow most archive materials for review as a con-

tinuance of other services provided by the RESOURCES function. Proximity 

to RESOURCES is also desireable in order that the Principal Investigator 

may coordinate both activities. This and other relationships are illustrated 

and ranked in Figure 4-19. 

Figure 4-19 Activity Reìationship Diagram for: Archiving 
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PRIMARY ACTIVITY; EXHIBITION 

Boundary Requirements: 

•The encompassing boundary of EXHIBITION must differ
entiate communal public territory from private re
search and staff territory. 

•Sociopetal subsettings within the EXHIBITION environ
ment require overlapping permeable boundaries for 
social interaction.93 

Anthropometrics; 

EXHIBITION requires a clear span of at least 80ft. by lOOft. 

as an assumed flexible area for the accommodation of environ

mental art installations and social gatherings of unpredictable 

size. This area will also serve as a PERFORMANCE waiting area 

for as many as 400 persons. A clear ceiling height of 30ft. 

is required for the flexible accommodation of environmental 

art installations of various heights. 

Activity Patterns: 

EXHIBITION includes ali activities that are interactive with 

the public such as: art, music and technology festivals; 

educational conferences; demonstrations and technical exhibits; 

public waiting for LECTURE and PERFORMANCE; social interaction. 

Aspects of these events that require a more formai environment 

for undisturbed lecture will be scheduled in the LECTURE envi

ronment. Otherwise, these events will occur informally. Most 

of these events will be scheduled after normal University hours 

in order to safely accommodate public parking. Typical public 
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events will be scheduled between 7:00PM and llrOOPM. Exceptions 

would be paid attendance educational conferences, public semin

ars and other predictable attendance events. 

EXHIBITION is dedicated to the public as both an environment 

that must promote interaction on many different social levels 

and also as a transitional environment to other public oriented 

activities such as PERFORMANCE, RESOURCES, LECTURE, Gallery 

Display and ADMINISTRATION. In the latter sense, the EXHIBITION 

environment becomes even more of a transitional environment in 

light of the fact that researchers will share in many of the 

activities that bear a reìationship to EXHIBITION. In this 

sense, EXHIBITION becomes a truly communal environment, shared 

in transition by both the research staff and the attending 

public. In Stream of Behavior (1963), Roger Barker conceptual-

izes that behavior occurs in streams and pools, with varying 

rates of flow. With this in mind, the designer must provide 

alternate routes so that behavior can flow naturally around 

events that form pools of behavior. In reference to behavioral 

rates of flow, "If the opportunity for pleasant, casual inter

action is provided by the setting, the discovery of common in-

terests and the frequency of gratifying contact will be maxi-

mized."94 in this manner, EXHIBITION must serve as a common 

boundary to ali public and private activities of EAARI and at 

the same time provide an environment that de-regulates its own 

integrai subsetting boundaries. 

In satisfaction of the desireable sense of community, EXHIBITION 
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must act as an holistic unifying medium that provides the oppor

tunity for symbolic interaction between ali microcosms of acti

vity that are centerred around it. In this sense, the designer 

must consider the range of options that will permit visual 

communication links between activities (as functional boundaries 

will permit) that are tiered around the EXHIBITION environment. 

Required Activity Relationships; 

As can be assessed from the previous description, EXHIBITION 

must be thought of as a "crossroads" of interactive activity. 

This environment must nucieate ali functional cells of EAARI. 

Since this is essentially an holistic reìationship, alternative 

arrangements will be explored in the ACTIVITY CELL RELATIONSHIP 

analysis to follow. 
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SECONDARY ACTIVITY; Gallery Display 

Boundary Requirements; 

-Gallery Display requires optional non-permeability 
to external sources of light. 

-Positively secureable boundaries are required for 
the display of potentially invaluable artifacts. 

Anthropometrics: 

It is assumed that an area of approximately 2000SF will accom

modate displays and gallery showings of a sufficient range of 

sizes. A clear ceiling height of 15ft. is required for flex

ible track lighting and artifact accommodation. An adjacent a-

rea of 300SF will be required for the preparation and Storage 

of interim showings or collections. 

Activity Patterns: 

Gallery Display is primarily an activity that involves the 

public interaction with or contemplation of created artifacts. 

This environment will feature the works of resident and invited 

artists. Depending on the nature of the display, security 

personnel might be required occasionally. For the most part, 

Gallery Display will be monitored by ADMINISTRATION, which will 

necessitate the opening and closing of showings during normal 

University hours from 8 :OOAM to 5:OOPM, weekdays. 

The essential characteristics of Gallery Display must provide 

environmental resources for a wide range of electronic art 
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installations such as flexible power adaptations, lighting 

arrangements of variable scope and intensity, and divisibility 

within for segregated display. The display environment must 

also provide resources for the display of graphic and sculptural 

art which also includes lighting versatility and divisibility 

of the environment. 

The most important environmental characteristic that is desire

able for Gallery Display is the ability for the artifact to 

become the dominant element within that environment. In other 

words, it is important that the display environment imparts 

a sense of neutrality that focuses behavior around the displayed 

artifacts as opposed to the environment itself. 

Required Activity Relationships: 

Gallery display is essentially a public activity which requires 

a reìationship to the previously described public domain of 

EXHIBITION. Functional adjacency to ADMINISTRATION is desire

able so that displays can be monitored and controlled. These 

relationships are illustrated and ranked in Figure 4-20. 

Figure 4-20 Activity Reìationship Diagram for: Gallery Display 
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PRIMARY ACTIVITY: STAFF LEISURE 

Boundary Requirements: 

-STAFF LEISURE requires social regulation as a means 
of differentiating private from public territory. 

Anthropometrics: 

A dining/banquet lounge is required for a minimum of 30 persons, 

with a kitchen equipped for staff members to prepare their own 

lunches, snacks, etc. A social area for at least 30 persons 

is required and must include a range of seating for small groups 

of various size. A small informai conference area for at least 

10 people and a study-reading area for at least 4 persons are 

required. Accommodations must be provided for 2 guest artists. 

Activity Patterns: 

STAFF LEISURE will occur intermittently throughout the working 

day, with the most intensity of activity around noon. 

STAFF LEISURE is a "behavioral focus," and it will be "used by 

many people representing ali groups of occupants rather than 

1 0- • 4- ^ ^p r̂̂r̂iiT̂ani-c; "95The environments for STAFF only certain types ot occupants. 

LEISURE must serve as settings for informai communication. 

Case studies have revealed that the opportunity for informai 

communication among researchers is criticai to the success of 

research (see Appendix A, Case Studies). The more important 

, ^ ' 1 ^̂ +̂--ìnac; that relnforce informai commu-criteria for behavioral settings cnau L^^.VÌ 

'•u A r^c, cnrip{] subsettines with permeable nication have been described as social suubeuL ^ ^ 
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overlapping boundaries (see EXHIBITION analysis). However, 

as Robert Bechtel points out in Enclosing Behavior, other 

steps must be taken by the designer in order to create behavior

al focii: 

1. 

2. 

3. 

Central functional reìationship to other 
activities creates easy access. 

The intended focal point should be a voluntary 
setting where people are free to come and go. 
It should not have an important officiai function 
that requires commitment from the occupants. 

Minimize visual boundaries. Keep the setting 
open on three sides. Make it easy for people 
passing by to see who is there. 

Provide comfortable seating that will allow people 
to converse in groups of variable size and will 
allow them to observe the traffic flow. 

This criteria provides the designer with a checklist of desire

able environmental characteristics for STAFF LEISURE but it 

must be remembered that essential boundary requirements dictate 

that this behavioral focus is a private function for researchers 

and staff and must be differentiated from public activity. It 

is desireable, however, that the setting bear a visual reìation

ship with the public activities that will occur in the EXHIBI

TION setting so that activities can be observed. 

Required Activity Relationships; 

Guest Artist AcoGmnxiation 

Figure 4-21 Activity Reìationship Diagram for: STAFF LEISURE 
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ACTIVITY COMPATIBILITY 

Previous descriptions have identified each activity celi by 

it's essential boundary requirements and activity patterns. 

The purpose of this section is to determine which activities 

can occur within a common celi. The following matrix acknow-

ledges and ranks degrees of compatibility between activities. 

Compatibility Rating Legend 

rong Compatibility 

derate Compatibility 

n-compatible 

Way Compatibility-'' 

'̂ This is an indication 
that two activities are 
not mutually inclusive. 
The arrow indicates the 
inclusive direction of 
compatibility. 

Figure 4-22 Activity Compatibility Matrix 
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The Activity Compatibility Matrix provides a quick determination 

of the extent and mutually inclusiveness of compatibilities be

tween activity cells, but many other factors of compatibility 

must be acknowledged. 

Some very obvious compatibility relationships are easily dis-

cernable from the matrix. For exampìe, COMPUTER WORK is an ac

tivity subsetting within almost every celi. However, it must be 

remembered from the analysis of COMPUTER WORK that it is a micro-

environment within other cells, and is mutually inclusive only 

to the extent that the type of computer work being done is a-

dapted to the needs of the celi it occupies. 

The other extreme that is quickly discernable is the indication 

of activities that exclude almost ali compatibility with other 

cells, such as Wood/Metal Work, LASER Optics Research, other 

research. Post Production and Archiving. The nature of in-com-

patibility can be determined from previous analyses and will 

most likely include incompatible boundaries or functional as

pects. One would certainly not be inclined to attempt CONTEMPLA

TION in the Wood/Metal Work environment. 

The more equitable compatibility relationships exist between the 

public presentation cells. This type of compatibility involves 

versatile facility utilization but excludes simultaneous occur-

ance. For exampìe, a large attendance lecture could be held 

within the PERFORMANCE environment but certainly not during a 

performance. The reverse would be true for a small attendance 
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media presentation which could be facilitated by the LECTURE 

celi. These compatibilities are governed by audience size and 

the seating capabilities of the cells. Of course not ali as

pects of PERFORMANCE are compatible in the LECTURE celi, such 

as large scale theatrical or musical productions. 

Another possibility within the range of non-simultaneous com

patibilities within cells includes LECTURE and Teleconference. 

If audience interaction is desireable, a teleconference can be 

enacted in the LECTURE environment. Of course, this versatility 

will depend on the designer's ability to provide the environ

mental resources necessary to Teleconference within the LECTURE 

environment. Functional adjacency is prerequisite. 

It will also be possible to hold small exhibitions in the Gallery 

Display celi if a more intimate or secureable environment is 

desireable. This possibility is dependent on attendance. Im

promptu performances can occur within the exhibition environment 

such as informai small-group electro/acoustical concerts. The 

reverse might be true for aspects of large attendance exhibitions 

and conferences which might require phases of lecture in a more 

formai and acoustically appropriate environment. 

One of the more notable possibilities lies in the compatibility 

of the simultaneous occurance of VIDEO PRODUCTION and live PER

FORMANCE in the performing environment. In this sense, the per

forming environment becomes a live sound stage for VIDEO PRODUC

TION, with the added benefit of live audience interaction. The 
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acoustics and lighting of the performance environment must be 

conducive to this compatibility, as will be examined in SYSTEMS 

PERFORMANCE CRITERIA. 

Other compatibilities may exist between pairs of activities to 

a certain extent, but the range of possibilities that are of 

most benefit to the initial user group have been analyzed in 

this section. 
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ACTIVITY CELL RELATIONSHIPS 

The previous ACTIVITY DESCRIPTION analyses have identified and 

ranked required activity relationships relative to each indi

viduai activity. The following matrix in Figure 4-23 summarizes 

these requirements as a basis of discussion for holistic rela

tionships. The purpose of this section is to analyze alterna

tive holistic relationships between the range of activity cells. 

Reìationship Rank Legend 

H Strong 
Moderate 

Weak 

None 

Figure 4-23 Activity Reìationship Matrix 

-'COMPUTER WORK is an integrai subsetting and bears no external reìationship. 
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Activity reìationship descriptions from previous analyses have 

emphasized three important relationships: 

1. Funct ional Interdependence 

2. Co l labora t ive Associat ion 

3 . Support Requirements 

Client/User philosophy and goal orientation has stressed the 

importance of communicative interaction within the organiza

tional system of EAARI. Goal orientation has also stressed 

the importance of communicating the findings and presenting 

the products of research to the public in an interactive way. 

In the interest of provoking a design response commensurate 

with the basic mission of EAARI which is communication on a 

broad range of scales, the fourth aspect of activity relation

ships to be analyzed is unification. 

Case studies have revealed that the universal underlying theme 

intrinsic to academic research institutions is the unifying 

element of social interaction. In almost every case, ali ac

tivities are grouped around a nuclear social environment. The 

importance of sociopetal subsettings has also been stressed, 

but the concept of an holistic nucleating environment offers 

the promise of many different solutions to the problems associa

ted with activity relationships. 

Other than functional interdependence relationships, most of 

the problems to be associated with activity relationships are 

transitional in nature. As derived from ACTIVITY DESCRIPTIONS, 
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almost ali activities are either directly related or inter-re-

lated to EXHIBITION. The EXHIBITION environment functions es

sentially as an interface boundary between public and private 

territories, but as previously described, it provides a compati

ble environment for many activities and also becomes an element 

of transition. In the holistic sense, EXHIBITION functions on 

the higher order of establishing many necessary relationships 

between activity cells, but the more positive aspect lies in the 

potential for chance encounter as various individuals move about 

in tasks that are relative to other cells of activity. 

The other important aspect of EXHIBITION is that it provides 

a unifying element of symbolic interaction or sensory communica

tion, as documented in the analysis of COMPUTER V\fORK and EXHI

BITION. In other words, EXHIBITION provides a medium common 

to ali EAARI cells that permits interaction by sight, sound 

and sensation of activity. The extent of permissible sensory 

interaction through this unifying medium is relative to the 

boundary requirements for each activity celi and the permeabi

lity thereof. The advocacy of the program is that the designer 

must review boundary requirements and basic required activity 

relationships for each individuai activity in order to determine 

the optimum arrangement of cells for symbolic interaction through 

the common medium of EXHIBITION. 

Many possible arrangements of holistic activity celi relation

ships exist. A few of these possibilities are diagrammed as 

follows for the convenience of the designer as a further ex-

planation of the preceeding criteria. However, the ultimate 
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environmental resoon^P Kw t-v,̂  ̂  

response by the designer must be based on the 

fundamental requirements for the satisfactory performance of 

each activity and a thorough investigation of their optimum 

holistic relationships. 

Electronics 
Asseibly/Retoi 

Figure 4-24 Activity Celi Reìationship Diagram: Alternative A 

Figure 4-24 graphically illustrates the potential of EXHIBITION 

as an environment for social interaction. As previously des

cribed, the types of activity that will occur in EXHIBITION 
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are informai in nature and will not be affected adversely by 

circulation and social behavior as long as the designer provides 

an adequate range of alternatives such as perimeter circulation 

and social subsettings. One noteable aspect of Figure 4-24 

is that the video production activities are separated from the 

research groups. The transitional link provided by EXHIBITION 

is adequate for functional relationships but collaborative 

projects will require remote operations. The desireable attri-

butes of this arrangement are both increased sound isolation 

and the functional adjacency of Production Control to PERFORMANCE, 

ELectrariics Y 
AssQTblyy^aiK' 

Post(S 

w o i ^ t a l Work 

mction Y^ 
vicEDraanncÉ 

1 RESEARCH 
1 GRDUP 

\ /SIAFF 
1 (TFT.qiRF, 

/GiESt Ar t i s t AxomìDdation 

CN]i>flATlCN 

ition/clgntrol 

HRfaSM\N:E 
EXHBinCN 

noN 

LECrURE 
Gallecy 

Display 

Figure 4-25 Activity Celi Reìationship Diagram: Alternative B 

Alternative B emphasizes the functional reìationship of research 

and support activities with private territories interposed. This 
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arrangement also better fariiifoi-̂ o • *. . , 
ut̂ LLer raciiitates interaction between research 

and production which eliminates the need for n 

as indicated by Alternative A. 

'emote operations 

Figure 4-26 Activity Celi Reìationship Diagram: Alternative C 

Alternative C emphasizes the centrality of ADMINISTRATION which 

imposes a more formai heirarchy of functions in the organiza-

sense. The best advantage of this alternative is the better 

facilitation of control, support and coordination of ali cells. 

Each progressive alternative has individuai merit, but it is 
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not the intent of the program to impose design decisions. It 

is the intent of these analyses to convey the importance of 

generating the range of alternatives necessary to the explora

tion of the best possible design decisions in terms of user 

needs and satisfaction. In conclusion, it has been determined 

that the best range of alternatives for activity celi relation

ships are those configurations that provide both fundamental 

individuai activity relationships and a sense of community 

through the medium of a nucleating social environment. 
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ACTIVITY/ACTOR INTERFACE 

Activity descriptions have made reference to various partici

pants in terms of their individuai roles (titles), and popula-

tion. The purpose of this section is to relate actors to ac

tivities in the organizational sense. The following matrix 

represents the interface between the organization of actors and 

the range of activities (see Figure 4-28). Organizational cells 

are derived from the following ORGANIZATION CHART. The rating 

or "penetration" scale is borrowed from ENCLOSING BEHAVIOR, by 

Robert Bechtel, and is explained as follows: 

1 Onlooker: spectator, no influence, passive role. 

2 Invited Guests: necessary to setting, but low 
participation level (audience). 

3 Members: paid participants, card-carrying members 
(social status carriers). 

4 Performers: active functionaries, some influence 
in directing course of events, but 
are not leaders. 

5 Joint Leaders: shared leadership roles within an 
organization. 

6 Single Leaders:̂ '̂  leaders without whom the setting 
could not function, artistic con
trol, one-person operative respon-
sibility. 

-Bechtel suggests that if there is a level 6 leader, then there 
can be no level 5 rating- However, for the purposes of this 
analysis, the contention is that certain individuals are re
sponsible for the outcome of tasks that are ultimately in
dividuai, regardless of shared responsibility. This primar
ily relates to creative or scholarly activities that are not 
process oriented and require a great deal of academic freedom 
in the interest of best performance.^^ 



F i g u r e 4 - 2 7 ORGANIZATION CHART 

Administrat ion/Support 
DIRECTOR 

PUBLIC REIATIONS| | DEVELOPMENT | | PUBLISHING 

Academic Staff 

PRIN. INVESTIGATOR 
Video Art 

PRIN. ItvIVESTIGATOR 
Electronic Music 

STAFF ASSISTANT] ISTAFF ASSISTANT 

PRIN. INVESTIGATDR 
LASER Optics 

STAFF ASSISTANT 

RESIDENT ARTISTI |RESIDENT ARTIST RESIDENT ARTIST 

TECH. RESEARCHg |TECH. RESEARCHÈR] |TECH. RESEARCHER 

3-6 GRADUATE 
RESEARCH ASSISTANTS 

3-6 GRADUATE 
RESEARCH ASSISTANTS 

3-6 GRADUATE 
RESEARCH ASSISTANTS 

ADMINISTRATIVE 
ASSISTANT 

ELECTRONICS TECHNICIAN] 

I CLERK/TYPIST I 
MAINTENANCE TECHNICIAN 

BOX OFFICE 
CLERK 

STAGE TECHNICIAN 

3-6 WORK STUDYJ 

PRIN. INVESTIGATOR 
Computer Graphics 

STAFF ASSISTANT 

RESIDENT ARTIST 

TECH. RESEARCHER 

1-3 GRADUATE 
RESEARCH ASSISTANTS 

PRIN. INVESTIGATOR 
Archive/Resourcps 

STAFF ASSISTANT 

SCHOLAR 

SCHOLAR 

2-4 GRADUATE 
RESEARCH ASSISTANTS 
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Participant 
Durectoc 
Pub. Relations 
Da/elqmmt 
Pibli^riirig 
Ainin. Assist. 
CletrViypist 
Box Off. Cleck 
ELectr. Tech. 
Maint. Tech. 
WprkSfai^ 3-6 

4 4 4_ 
4 

4 

Video Art Research 
4 4 

Staff 

4 

Principal Irv. 
Staff Assist. 
Resident Artist 1-2 4 

4 5 

& 

4 
4 

Tech. Research 1-2 4 
Grad. Res. Ass, 3-6 4 4 4 4 4 

Goiputa: Graphics Research Staff 
Principal Jiw. 
Staff Assist. 

4 4 5 4 5 4 
4 4 

Resident Artist 1-2 4 4 
Tech. Research 1-2 
Grad. Res. Ass, 1-3 4 4 4 4 4 4 

invironmantal Art Research Staff 
Principal Jiw. 5 5 4 4 5 4 
Staff Assist. 4 
Resident Artist 1-2 4 
Tech. Researdì 1-2 4 
Grad. Res. Ass, 3-6 4 4 4 4 4 

Electronic Music Research Staff 
Principle Lnv. 
Staff Assist. 4 
Residant Artist 1-2 
Tech. Research 1-2 4 4 
Grad. Res. Ass. 3-6 4 4 4 

Principal tnv. 
Archive/Resources Research Staff 

Staff Assist. 
Scholar 
Grad. Res. Ass. 2-4 

4 4 
4 

4 
4 

Guest Artist 
. Guest Schjlar 
_ GoUatoratarg'f 4 

TgTpxaty Active Participeots 
4 4 
4 4 
4 

4 

Gonfecimce 
_Attendees 
Plb. Audience 

L Gen. Piidic 

-100 
(max. 
-600 
-100 

1. 

Tenporary Passive Participants 

J^ 

igure 4-28 Activitv/Actor Interface Matrix 
CoUlborative invìlvement from other University departments. 

-i»... 
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The Activity/Actor Interface matrix provides the designer with 

a means of quickly assessing who does what, how many do it, and 

to what extent it is done. 

One of the more deceptive activity assessments is the apparent 

lack of activity on the part of the Director. The tasks of 

the director in his role as the chief administrator extend far 

beyond the immediate coordination of EAARI activities. The 

Director is responsible to the University administration and 

directly to the College of Arts and Sciences. These activities 

will require a great deal of outside involvement, which is not 

easily assessable from Figure 4-28. 

One of the more obvious assessments can be made about the extent 

of involvement in STAFF LEISURE activities. In supplement to 

the STAFF LEISURE activity description, it is the advocacy of 

the program that social interaction is the hallmark of academic 

research. It is essential to the success of research that the 

designer provide a comfortable social environment for the be

havioral focii of STAFF LEISURE, and ali other social subsettings 

Other obvious assessments can be made, such as the interdis

ciplinary range of involvement in the video production activi

ties, COMPUTER WORK, CONTEMPLATION, PERFORMANCE, and EXHIBITION. 

Many assessments of this nature can be made, but ultimately, the 

designer must weigh these values with ali other considerations 

examined by the Activity Analysis. On the basis of these ana

lyses, a designer must determine what the heirarchy of issues 
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are within the structure of each design consideration. In other 

words, when does organization become more important than func

tion? Will separate research groups require organizational 

separation within the same functional celi? It is assumed by 

the program that they will, but ultimately, it is the decision 

of the users/clients that must be incorporated by the designer. 
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Introduction to Site Analvsi.<; 

The selection of the EAARI site (Figure 5-1) Is based on the 

following criteria as summarized from BACKGROUND discussions 

of Texas Tech planning issues: 

Campus Planning Criteria: 

"̂' The eurrent density of the old campus must 
be balanced by new development in the less 
dense west campus area. 

2. New development is desireable in the west 
campus area as a means of better defining 
campus boundaries. 

EAARI Site Planning Criteria: 

1. The EAARI site must provide good public visi
bility, access and parking from major arteries 
of circulation. 

2. The EAARI site must bear a reìationship to the 
community but at the same time be visually 
associated with the Tech campus. 

3. The EAARI site must be located where it will 
welcome public participation and at the same 
time articulately define campus boundaries. 

According to Kevin Lynch, in order to pian for a site, one 

must arrange "the external physical environment to support 

human behavior."^ If any one behavior can be surmised as the 

essence of the EAARI program, it is most assuredly that which 

can be associated with social interaction. The Principal In

vestigators of EAARI have expressed a strong desire to relate 

the findings of, research to the public and welcome their par

ticipation in performances and media events. This condition 

is prevalent in the preceeding site planning criteria as a 
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basis for judgement in site selection. 

Also, with the addition of a new facility for KTXT at the 

corner of Indiana and 19th, as in reìationship to the nearby 

EAARI facility, an interesting contextual link between the 

two facilities will provide the beginnings of the desired 

campus boundary definition. This condition is reinforced 

by the nature of both facilities which engenders a strong 

reìationship with the community. 

The selécted site will be examined in terms of the following: 

-Environment: elimate, ecology, microenvironment. 

-Orientation: sun, views, noise, naturai elements. 

-Surface and Sub-Surface Conditions: soil, topography, 

-Exterior Circulation and Access: horizontal. 

-Utilities : city, campus physical plant. 

-Existing Structures: buildings, RF antennae. 

-Aesthetics: contextual relationships. 

'̂All maps obtained from the Texas Tech University office of 
Landscape Planning. 
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Environment: 

The EAARI site exists in a temperate, semi-arid climatic re

gion. The climate data in Figure 5-2 indicates a deceptively 

moderate range of average monthly temperature variables. These 

average temperatures can be accompanied by extreme sustained 

temperatures as high as 114°F in summer months, and as low as 

-4°F in winter months. In view of this, the EAARI facility 

must be climatically responsive to the extent that the internai 

environment maintains temperatures that are within the range 

of human comfort (specified in SYSTEMS PERFORMANCE CRITERIA) 

at ali times regardless of the potential for extremes in exter-

nal temperatures. 

The average wind speeds indicated in Figure 5-2 are also poten

tially deceptive. As referred to in BACKGROUND, wind speeds 

up to 300mph can be generated by tornadoes and dust storms can 

produce winds up to 60mph. These factors must be taken into 

consideration in the choice of appropriate structural and en

closure systems. In reìationship to violent weather extremes, 

sudden thunderstorms can produce lightning and baseball sized 

hail. The exterior building enclosure elements must provide 

a safe interior environment for humans in the event of violent 

weather phenomenon. 

The naturai ecology of the site has been adapted through a wide 

range of non-indigenous plant species. This area has been sub

jected to agricultural science field laboratory experimentation 

dealing with plant stress and performance characteristics of 
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Figure 5-2 Climatic Data^ 

Average Maximum 
Temperature °F 

Average Temperature 
Average Minimum 
Temperature °F 

Average Wind Speed 
MPH 

Average Wind Direc
tion 

Normal Total Pre-
cipitation-in. 

Average Total 
Snowfall-in. 

Average Hours of 
Sunshine 

J
A
N
U
A
R
Y
 

54° 

46° 

30° 

14 

SW 

.09 

.40 

180 

F
E
B
R
U
A
R
Y
 

61° 

49° 

35° 

15 

SW 

1. 

.30 

190 

MA
RC

H 
1
 

65° 

57° 

39° 

17 

SW 

1.1 

.20 

250 

A
P
R
I
L
 

70° 

65° 

45° 

16 

SW 

2.5 

.05 

260 

M
A
Y
 

85° 

73° 

52° 

15 

S 

3.4 

.01 

280 

J
U
N
E
 

87° 

82° 

64° 

15 

S 

2.6 

.00 

330 

J
U
L
Y
 

85° 

85° 

65° 

12 

S 

2. 

.00 

325 

A
U
G
U
S
T
 

85° 

85° 

65° 

11 

S 

1. 

.00 

310 

S
E
P
T
E
M
B
E
R
 

84° 

78° 

60° 

10 

S 

2.3 

.01 

275 
O
C
T
O
B
E
R
 

82° 

67° 

50° 

12 

S 

2.1 

.02 

250 

N
O
V
E
M
B
E
R
 

71° 

55° 

32° 

13 

SW 

1. 

.03 

225 

D
E
C
E
M
B
E
R
 

53° 

48° 

30° 

14 

SW 

1.2 

.10 

200 

of a variety of hybrids of wheat and sorghum. In the interest 

of restoring the site to it's naturai ecology, it is posed as 

a hypothetical solution that the landscape planning for the in

stitute be submitted as a proposai for a collaborative venture 

between Landscape Architecture, Plant Sciences and other inte

rested departments. The site could then serve as a field la

boratory to the benefit of ali concerned. 

The micro-environment is affected by many variables. The ten

dency for sudden violent weather and dust storms has been dis

cussed. Other factors include noise and traffic pollution from 

nearby routes for combustion engine driven vehicles. The more 



161 

positive condition is the relative humidity which provides 

year-round human comfort. 

Orientation: 

The sun altitude angles at 12:00 noon, to the horizontal, vary 

from 30° on December 31 to 76° on June 21. In reference to 

the potential for internai beat gain that might be detrimental 

to human comfort, the external configuration must be responsive 

to sun angles in such a manner that internai comfort is main

tained at ali times. 

Views from the site are mostly constructed. Views include the 

Law building to the SE, the Recreation Center to the E/NE, the 

Methodist Hospital to the south, John Knox retirement village 

to the west, and Lubbock General to the north. The campus to 

the east offers the better view. The Livestock Arena also is 

in dose view to the NE. Other than sometimes spectacular sun-

sets, the prospect for views from the site is not altogether 

advantageous. 

As mentioned, the greatest potential for noise comes from near

by vehicular circulation routes. Occasionai sirens from emer-

gency vehicles en route to and from Methodist Hospital are 

definite noise factors to consider. 

There are no naturai elements of note within the immediate 

vicinity of the site. Lubbock exists in the previously re

ferred to South Plains which is continuously fiat except for 
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playa drainage systems that exist some distance from the site. 

Surface and Subsurface Conditions; 

A Lubbock Labs test boring in the immediate vicinity indicates 

a consistancy of brown clayey sand down to 4ft., light tan 

"Caliche" sandy day from 4ft. down to 20ft., and tan to reddish 

tan sandy day from 20ft. to 25ft., which was the end of the 

boring. The Texas Tech Facilities Planning office has indica

ted that the test borings show good hearing capacity and excel-

lent porosity in terms of hydro-static pressure potentials. 

The topographical features (Figure 5-3) are typified by a 

southeast slope from the Brownfield Highway to 19th Street. 

The slope is an average of Ift. per 600ft. which is to the ad

vantage of the project in terms of excavation cost. The slope 

is sufficient enough to allow drainage of ground water from 

rains and snow as indicated schematically in Figure 5-3. 

Exterior Circulation and Access; 

The extreme condition for exterior circulation in proximity 

to the site exists at the corner of Indiana and 19th. This 

intersection is prone to very heavy congestion and traffic. 

The intersection of 19th and the Brownfield highway is also 

a problem area during rush hour traffic, as indicated in 

Figure 5-4. 

The approved plans to expand commuter parking will provide the 
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EAARI facility with after hours parking for the public in 

attendance of performance events. A portion of the parking 

has been dedicated to the facility for permanent staff parking 

and 10 thirty minute visitor's spots,as well. 

The best potential access to the site is at 17th Street and 

Indiana, as shown in Figure 5-4. Both circulation and access 

will be improved with the addition of the proposed road. This 

eventuality must be carefully considered by the designer in 

terms of the building orientation on the site. It must be de

termined which orientation will have the best advantage for 

the facility. This is a decision that must be made before-

hand since the road will be constructed after the facility is 

completed. 

Utilities : 

Ali Utilities that will be required for initial user needs 

are existing in dose proximity to the site. Steam and chilled 

water from the campus physical plant can be tapped into from 

the service tunnel which runs adjacent to the Law building and 

ends across Indiana under commuter overflow parking (Figure 5-5) 

The cost of extending these services to the site, along with 

connections must be considered in construction costs. The gas 

line exists on two sides of the site. The easiest access to 

the line is across the open space to the west, as shown on 

the Utilities map. An underground irrigation riser currently 

exists under the site. This line will be removed by campus 

malntenance crews before construction begins. Electrical power 
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line runs along Indiana Ave.. A single phase service line cur

rently runs through the site to an electric pump to the west. 

This service will be temporarily discontinued during construc

tion. The pump is not presently in use. 

Existing Structures; 

No structures exist on the actual site. A guy wire from the 

larger existing RF transmitter antenna passes over the site 

but will not be a problem during construction. The older KTXT 

antenna will be torn down before construction begins. As men

tioned in BACKGROUND, the possibility exists that the eurrent 

facility for KTXT will be demolished and paved over for parking. 

This action poses no problem to EAARI construction or operation. 

Aesthetics: 

The contextual link with the Tech campus imposes no real con-

straint on design limitations. Newer facilities on the west 

side of the campus maintain context through the use of the 

familiar buff brown brick and indications of terra cotta, but 

building designs range through a variety of styles. The Law 

building borrows context from a less recent history which bears 

a reìationship to native American pueblo design. The Recrea

tion Center represents a more modem style which reflects an 

energy concious design by way of large daylighting monitors for 

naturai light and a bermed swimming pool area that is covered 

by a pneumatic structure during winter months. The Livestock 



168 

Arena also reflects a certain amount of energy awareness by 

way of partially bermed walls, but the effect appears to be 

more cosmetic than functional. It is obvious that the design-

ers of these facilities shared an interest in making visual 

references to images reminiscent of energy conservation. How

ever, except for the use of daylighting at the Recreation Cen

ter, the images appear to be more symbolic than functional. 

It is not the intent of the program to advocate design, however, 

it is suggested that the precedent established by the previous

ly discussed buildings offers an opportunity for an individual-

ized expression for the EAARI facility. 
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Notes 

1- Lynch , Kevin, Site Planning (Cambridge, Massachusetts 
MIT Press, 1982) 3. ' 

2. Lynch, (1982) 6. 

3. United States Department of Commerce, Weather Atlas 
of the United States (Detroit, Michigan; Gale Research 
Company, 1968). 

4. Mazria, Edward, The Passive Solar Energy Book (Emmaus, 
Pennsylvania; Rodale Press,1979). 
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INTRODUCTION TO SPACE SUMMARY 

The following section includes a tabulated checklist of asign-

able square footages of floor area for categorically listed 

spaces. Individuai spaces, persons per space, square footage 

(SF) per person and total SF per space are derived and annota-

ted from the following list of source types: 

Activity Analysis 

SF/person by Statute 

Case studies of similar building types 

Reference materials 

Architectural periodicaIs 

Planning texts 

Interviews with clients and users 

Interviews with professionals 

Attendance records - U.C. media and theatrical events 

Compilations from multiple sources 

Individuai spaces are grouped into the following categories: 

Research 

Administration 

Archive/Resource Library 

Presentation 

Public 

Staff 

Support 
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It should be noted that ali sources of authority included in 

the Space Summary are listed in note form at the end of this 

chapter. In some cases, multiple sources are indicated as au-

thorities as a means of compiling varied recommendations of 

SF/OCCUPANT (square footage required per person per activity) 

in order to provide for user requirements unique to the facility 

In summary, a net to gross square footage conversion for each 

categorical net total is compiled based on appropriate percen-

tages, along with total net and gross square footage figures. 

Net square footage is compiled only for assignable space need

ed for specific EAARI activities and mission oriented func

tional requirements. Gross square footage includes necessary 

circulation, mechanical and support space that is calculated 

by percentages recommended for generic facility requirements. 



RESEARCH 

VIDEO ART RESEARCH AND PRODUCTION 

RM. NO. 

RV-1 
RV-2 
RV-3 
RV-4 
RV-5 
RV-6 
RV-7 
RV-8 

SPACE 

Office-Prin. Investigator 
Office-GRA Staff Assistant 
Office-CubicaIs 
Research Laboratory 
Video Studio 
Control Console/Recording 
Post Production 
Video Equipment/Staging 

OCCUPANCE 

1-4 
1-3 
6 
6-10 
3-12 
2-3 
1-2 
1-3 

SF/OCCUPANT 

150 
100 
75 
200 
100 
100 
100 
100 

SF 

150 
100 
450 
2025 
2025 
500 
200 
300 

AUTHORITY 

1,11 
1 
2 
3,4,5,1 
6,7,5 
8,6 
9,6 
6 

RV Net 5750 

ELECTRONIC MUSIC RESEARCH AND PRODUCTION 

RE-I 
RE-2 
RE-3 
RE-4 
RE-4 
RE-4 

Office-Prin. Investigator 
Office-GRA Staff Assistant 
Office-CubicaIs 
Research Laboratory 
Audio Recording Studio 
Control Console/Recording 

1-4 
1-3 
6 
6-10 
1-12 
1-3 

150 
100 
75 
200 
100 
75 

RE Net 

150 
100 
450 
2025 
2025 
225 

4975 

1,10 
1 
2 
10,3,5 
10,5 
10,3 



RESEARCH 

COMPUTER GRAPHICS RESFATRCR AND PRODUCTION 

RM. NO. 

RC-1 
RC-2 
RC-3 
RC-4 

SPACE 

Office-Prin. Investigator 
Office-GRA Staff Assistant 
Office-Cubicals 
Research Laboratory 

OCCUPANCE 

1-4 
1-3 
6 
6-10 

SF/OCCUPANT 

150 
100 
75 

200 

SF 

150 
100 
450 

2025 

AUTHORITY 

1,11 
1 
2 
4,7,3 

RC Net 2725 

ENVIRONMENTAL ELECTRONIC. APT PESEARCH AND PPnnnr.xnM 

RN-1 
RN-2 
RN-3 
RN-4 

Office-Prin. Investigator 
Office-GRA Staff Assistant 
Office-Cubicals 
Research Laboratory 

1-4 
1-3 
6 
6-10 

150 
100 

75 
200 

150 
100 
450 
2025 

RN Net 2725 

1,11 
1 
2 
7,4,1 

RESEARCH OFFICES-FELLOWS : R^.^archers. Arti . i-.-r...... . 

RS-1/10 Office-Private 
enee, Scholars 

1-4 150 10(ai50 

RS Net 1500 

11 



ADMINISTRATION 

RM» NO. SPACE 

AD-1 
AD-2 
AD-3 
AD-4 
AD-5 
AD-6 
AD-7 
AD-8 

Office-Director 
Public Relations 
Development 
Publishing 
Theater Administration 
Clerical 
Work Room 
Teleconference 

OCCUPANCE 

1-6 
1-4 
1-4 
1-4 
1-2 
2-3 
1-2 
15 

SF/OCCUPANT 

300 
200 
200 
200 
100 
100 
100 
40 

SF AUTHORITY 

300 
200 
200 
200 
150 
300 
200 
600 

11 
12 
12 
12 
13 
12 
12 
14 

AD Net 2150 

Ln 



ARCHIVE/RESOURCE LIBRARY 

RM. NO 

AL-1 
AL-2 
AL-3 
AL-4 
AL-5 
AL-6 
AL-6 
AL-6 
AL-6 
AL-6 
AL-7 
AL-8 
AL-9 
AL-10 
AL-11 

SPACE 

Office-Prin. Investigator 
Office-GRA Staff Assistant 
Office-Fellow; Scholar 
Office-FelIow: Scholar 
Office-Cubicals 
Reference Counter 
Materials Processing 
Reading Pit 
Stacks 
Videotext 
Videoteque 
Photographic Darkroom 
Workroom/Slide Library 
Archive Workroom 
Archive Vault 

OCCUPANCE SF/OCCUPANT 

1-4 
1-3 
1-3 
1-3 
2 
1 
1-2 
1-6 

1 
1-12 
1-2 
1-2 
1-2 
1-3 

150 
100 
150 
150 
100 
48 
100 
50 

40 
40 
100 
100 
100 

SF 

150 
100 
150 
150 
200 
48 
200 
300 
450 

6(940 
500 
100 
200 
200 
2025 

AUTHORITY 

11,12 
12 
11,12 
11,12 
12 
12 
12 
12 
12 
14 
7,11,6 
3 
12 
14 
i4,5 

AL Net 5013 



PRESENTATION 

RM. NO, 

PR-1 
PR-2 
PR-3 
PR-4 
PR-5 
PR-6 
PR-7 
PR-8 
PR-9 
PR-IO 
PR-11 
PR-12 
PR-13 
PR-14 

PR-15 

SPACE 

Electronic Art Gallery 
Gallery Preparation Room 
Auditorium 
Stage" 
Green Room 
Dressing Room/Men 
Dressing Room/Women 
Restroom/Men 
Restroom/Women 
Ticket Office 
Support* 
Lecture Auditorium/Stage 
Lecture Projection Booth 
Theater Lighting Control 

and Projection Booth 
Exhibition/Theater Lobby 

OCCUPANCE 

1-45 
1-3 
600 
1-50 
1-50 
1-20 
1-20 
1-6 
1-6 
1-2 
1-4 
200 
1-2 
1-4 

1-400 

SF/OCCUPANT 

.45 
100 
15 

20 
20 
20 
25 
25 
50 
100 
15 
30 
100 

20 

PR 

SF 

2025 
300 
9000 
5500 
1000 
400 
400 
150 
150 
100 
400 
3000 
60 
200 

8000 

Net 30685 

AUTHORITY 

5,11 
3,6 
13,3 
13,3 
13,3 
13,3 
13,3 
13 
13 
3 
13,3 
3 
3 
3 

3,13 

^Includes: Performing Area 1500 SF 
Flyloft Apparatus Control 200 SF 
Lighting Patch Console 48 SF 
Backstage 3752 SF 

^The theater support area must be adjacent to the EAARI facility 
shop and must have exterior access. Elaborate set and prop con
struction is not anticipated and this area will serve as a multi-
purpose support area for experimental theater. 



PUBLIC AMENITIES 

RM. NO. 

PB-1 
PB-2 
PB-3 
PB-4 

ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
ST-6 
ST-7 
ST-8 

SPACE 

Public Lounge 
Vending 
Restroom/Men 
Restroom/Women 

OCCUPANCE SF/OCCUPANT SF AUTHORITY 

1-20 
1-6 
1-10 
1-10 

35 
15 
30 
30 

STAFF AMENITIES 

Lounge 
Kitchen 
Living Room 
Informai Conference 
Guest Artist/Scholar Quarters" 
Restroom/Men 
Restroom/Women 
Study 

1-30 
1-4 
1-30 
1-10 
1-2 
1-3 
1-3 
1-4 

30 
40 
40 
50 
150 
40 
40 
100 

700 
90 
300 
300 

3 
3 
2 
2 

PB Net 1390 

900 
160 
1200 
500 
510 
120 
120 
400 

3,2 
2 
11,3,2 
2 
3,11 
2 
2 
11,2 

ST Net 3910 

''includes Study 150 SF 
Bedroom 300 SF 
Bath 60 SF 

00 



RM. NO. 

SP-1 
SP-2 

SPACE 

Shop 
Electronic Repair/Assembly 

SUPPORT 

OCCUPANCE 

1-4 
1-4 

SF/OCCUPANT 

150 
100 

SP Net 

SF 

600 
400 

1000 

AUTHORITY 

3 
8,3 
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NET TO GROSS SF SUMMARY 

RESEARCH 

-Video Art Research and Production 
Net Area = 5750 SF 

Net/Gross Ratio = 61% 
Gross Area = 9426 SF 

-Electronic Music Research and Production 
Net Area = 4975 SF 

Net/Gross Ratio = 61% 
Gross Area = 8156 SF 

-Computer Graphics Research and Production 
Net Area = 2725 SF 

Net/Gross Ratio = 61% 
Gross Area = 4467 SF 

-Environmental Electronic Art Research and Production 
Net Area = 2725 SF 

Net/Gross Ratio = 61% 
Gross Area = 4467 SF 

-Research Offices-Fellows 
Net Area = 1500 SF 

Net/Gross Ratio = 63% 
Gross Area = 2381 SF 

-Total Research Area 
Net Area = 17675 SF 

Gross Area = 28897 SF 

ADMINISTRATION 

Net Area = 2150 SF 
Net/Gross Ratio = 67% 

Gross Area = 3209 SF 

ARCHIVE/RESOURCE LIBRARY 

Net Area 
Net/Gross Ratio 

Gross Area 

5013 SF 
76% 
6596 SF 

PRESENTATION 

Net Area 
Net/Gross Ratio 

Gross Area 

30685 SF 
70% 
43836 SF 
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PUBLIC AMENITIES 

Net Area = 1390 SF 
Net/Gross Ratio = 59% 

Gross Area = 2356 SF 

STAFF AMENITIES 

Net Area = 3910 SF 
Net/Gross Ratio = 83% 

Gross Area = 4711 SF 

SUPPORT 

Net Area = 1000 SF 
Net/Gross Ratio = 83% 

Gross Area - 1205 SF 

NET AND GROSS AREA TOTALS 

TOTAL NET AREA = 61823 SF 

AVERAGE NET/GROSS RATIO = 67% 

TOTAL GROSS AREA = 90810 SF 

"Net/Gross ratios are categorically adjusted as based on re
commendations for similar generic facility types in Design 
Cost Analysis for Architects and Engineers, by Newraan. 
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13. 

NOTES 

*̂ /.. Architectural Record, edited, Buildings for Research 
(New York: F.W. Dodge Corporation, 1958). — 

2- Packard, Robert, AIA, Edited, Ramsey/Sleeper Archi
tectural Graphic Standards-7th Edition <New York: John 
Wiley & Sons, 1981). 

3- DeChiara, Joseph, John Callender, edited, Time Saver 
Standards for Building Types. 2nd Edition (New York; 
McGraw-Hill, 1980). 

-̂ Case Study C; Center for Advanced Visual Studies, 
Appendix A. 

5- Asbell, Bernard, Educational Facilities Laboratory, 
Incorporated, edited, Bricks and Mortarboards (New York: 
Educational Facilities Laboratories, Incorporated, 1964). 

6. Quick, John, Herbert Wolff, Small-Studio Video Tape 
Production (Reading, Massachusetts; Addison-Wesley Pub
lishing Company, 1972). 

7. Graybil, Vin, Fellow-Center for Advanced Visual Stu
dies, Massachusetts Institute of Technology, October, 1984 
telephone interview. 

8. Guess, Tony, Head Engineer, KTXT, Texas Tech Univer
sity, Interview, September, 1984. 

9. Marsh, Ken, Independent Video (San Francisco, Cali
fornia; Straight Arrow Books, 1974). 

10. Paxton, Steve, Professor of Music, interview, Texas 
Tech University, November, 1984. 

11. Smith, Kim, Professor of Art History, Director of 
The Electronic Arts Archive and Research Institute, in
terview, Texas Tech University, 1984. 

12. Thompson, Godfrey, Planning and Design of Library 
Buildings, 2nd Edition (New York; Nichols Publishing 
Company, 1977). 

Thea 
Robinson, Horace W., Architecture for the Educational 
tre (Eugene, Oregon; University of Oregon Books, 1970, 

14. Dubois, Michael, telephone interview, Department of 
Instructional Media, Videodisc Innovation Project, Utah 
State University, November, 1984. 
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E.A.A.R.I. 9. DETAILED SPACE LIST 

THE ELECTRONIC ARTS ARCHIVE AND RESEARCH INSTITUTE 
Texas Tech University 
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INTRODUCTION TO DETAILED SPACE LIST 

The following section deals with each specific space in terms 

of requirements for performance and operation. Performance 

requirements of a more general systems oriented nature have 

been discussed in SYSTEMS PERFORMANCE CRITERIA and are assum

ed to be inherent to that prototypical space unless otherwise 

noted in the following section. 

Requirements listed, where applicable, for each space include; 

Room Number Name of Room 
Number of Occupants: 
Floor Area: 
Number of Units: 
Total Area: 

Funtion: 

Qualitative: 

Architecture: 
Dimensions 

ech 

Floors: 
Walls: 
Ceilings: 
Doors: 
Windows : 

anical: 
HVAC: 
Lighting: 
Power: 
Communication Systems: 

Utilities : 
Plumbing: 

Life Safety: 

Equipment/Furnishings: 
Quantity Description 
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It should be noted that, with the exception of ceiling height 

and research area structural bays, the dimensions listed for 

general use spaces such as administrative, staff & public 

lounges are only suggested, and may be adjusted by the designer 

as long as the function of the space is accommodated as defined 

by Activity Analysis and Systems Performance Criteria. 

Qualitative descriptions of spaces suggest the formality or 

informality, heirarchical appointments, and functional atmos

phere of those spaces described. However, the main determinant 

of the intended outcome is provided by the Activity Analysis 

where criteria for the performance of activities must be extra-

polated and integrated into the respective spaces in which each 

activity occurs. Other qualitative criteria are provided in 

Appendix A, Case Studies. 
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RV-l Principal Investigator Office 
K11.-Ì Number ot Occupants: T^ 
RC-1 Floor Area: 150 SF 
AL-1 Number of Units: 5 
RN-1 Total Area: 750 SF 

Function: 
Coordinating office for research, archive, and/or pro
duction areas, meetings with various persons involved 
in research and/or production, private research and 
paperwork. 

Qualitative: 
The P.I. office is essentially a control space for its 
respective research area and should have interior window 
views of research areas and access. The office should 
maintain a walk-in atmosphere yet have the option of 
privacy for individuai research. 

Architecture: 
Dimensions: 10' X 15' X 8' high. 
Floors: carpet. 
Ceilings: lumincus. 
Walls: painted drywall, acoustical insulation STC-40. 
Windows: window wall w/ full length curtains to access 
foyer, small window w/ blinds to research area. 
Doors: Solid, wood veneered, security. 

Mechanical: 
HVAC: noise attenuating duct. 
Lighting: general illumination of 100 footcandles at 
desk height, task lighting- 150 footcandles. 
Power: 1 duplex receptacle/ 10 linear ft. of wall, 120V 
AC. 
Communication Systems: private PBX to operator, closed 
circuit TV, wall mounted color video monitor. 

Equipment/Furnishings: 
1- executive desk set w/ chair. 
2- chairs. 
1- wall w/ built-in credenza w/ files and open shelves 

above. 
1- computer desk w/ chair. 
1- IBM personal computer w/ monitor. 



233 

^^'\^^^ Research Office/Fellows, Artists 
AL-J Number ot Occupants: T-l 
AL-4 Floor Area: 150 SF 

Number of Units: 12 
Total Area: 1800 SF 

Function: 
Private scholarly research, private conversations with 
persons involved in research, paperwork, word processing. 

Qualitative: 
Offices should have zonal privacy for research and con
templation, views are desirable into public interior 
spaces and exterior, utilization of daylighting. 

Architecture: 
Dimensions: 10' X 15' X 8' high. 
Floors: carpet. 
Walls: painted drywall, acoustical insulation STC-40. 
Ceilings: luminous. 
Windows : interior window wall w/ full length curtains, 
exterior window w/ blinds for daylight control. 

Mechanical: 
HVAC: noise attenuating ducts. 
Lighting: general illumination-100 footcandles at desk 
height, task lighting-150 footcandles. 
Power: 1 duplex receptacle/ 10 linear ft. of wall, 120V 
AC. 
Communication Systems: private PBX to operator, closed 
circuit access receptacle. 

Equipment/Furnishings: 
1- desk set w/ chair. 
1- wall w/ built-in shelves. 
2- chairs. 
1- layout table. 
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RV-2 GRA Staff Office 
RE-2 Number ot Occupants: 1-3 
RC-2 Floor Area: 100 SF 
AL-2 Number of Units: 5 
RN-2 Total Area: 500 SF 

Function: 
Assistance and support of principal investigator, assis
tance for research and production, private research. 

Architecture: 
Dimensions: 10' X 10' X 8' high. 
Floor: vinyl tile. 
Walls; painted drywall, acoustical insulation STC 38. 
Ceilings: painted drywall. 

Mechanical: 
Lighting: general illumination-100 footcandles at desk 
height, task lighting-150 footcandles. 
Communication Systems: private PBX to operator. 
Power: 1 duplex receptacle/ 10 linear ft. of wall, 120V 
AC. 

Equipment: 
1- desk set w/ chair. 
1- work table w/ chair. 
1- 2 drawer file. 
1- wall built-in shelves. 
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RV-3 Research Office/ Cubical Space 
RE-3 Number of Occupants; 1-6 
R C ^ Floor Area: 450 SF 
RN-3 Number of Units; 4 

Total Area; 1800 SF 

Function; 
Cubical space for graduate student assistants, tech-
nicians and artists, support and assistance to assign-
ed research projects. 

Architecture; 
Dimensions: 15' X 30' X 9' high. 
Floors; vinyl tile. . , . , ^. crr ̂ R 
Walls; painted drywall, acoustical insulation biL J». 
Ceilings; painted drywall. 

Mechanical; „̂  ^ ji ^ A^ch-
Lighting: general illumination-80 footcandles at desK 
height, task lighting- 150 footcandles. 
Power: 1 duplex receptacle/ cubicle, at 6 cubicies. 

Equipment/Furnishings; 
6- cubie type desk sets w/ chairs. 
6- cubicle partition units w/ built-in shelves. 
6- single door steel lockers. 



236 

RV-^ Research Lab/ Video 
Number ot Occupants: 6-12 
Floor Area: 2025 SF 
Number of Units: 1 
Total Area: 2025 SF 

Function: 
Set-up area for various research projects: computer 
interactive disc experimentation, production and soft
ware design, image synthesis, video art and accompany
ing interactive software design, collaborative projects 
with computer graphics and/or electronic music. Work 
areas for artist-in-residence projects, graduate assis
tants, technicians and video artists, work area for 
other electronic media research dealing with art or 
information. 

Qualitative: 
Zonal daylighting through light well skylights are de
sirable where permitted through intersticial service zones, 
daylight must be controlied with louver or other mechan
ical devices. Open concept lab configuration is desired 
for ease of operational changes in research activities, 
with the exception of areas for highly sensitive equip
ment experimentation that can be isolated with acousti
cal partitions. Overall warm colors are desired. Area 
must be acoustically isolated from mechanical systems, 
and adjacent area noise. 

Architecture: 
Dimensions: 45' X 45' X 15' high. 
Floors; finished concrete base, 250 Ib./ft.-̂  live load, 
moveable computer flooring system with inserts for tem-
porary acoustical partitions w/ doors, inserts for par
titions in base floor on 5 ft. grid. 
Walls; structural wall panels with provision for mod
ular espansion, acoustical insulation STC 50, temporary 
modular partitions compatible with floor and computer 
floor inserts, partitions will be stored when not in 
use. 
Ceilings; drop ceiling with 5' mechanical space with 
suspended catwalk system for adaptability of mechanical 
system, power supply and other Utilities. 
Windows: skylight or clerestory light wells at inter-
vals integrai with catwalk and mechanical system. 
Doors: sound insulated with appropriate seal, doublé 
door sound-lock system required, outer door must be se
curity door w/ built-in changeable combination lock, di
gitai preferred. 

Mechanical: 
HVAC: re-circulation between spaces is not permitted, 
Constant temperature of 68 degrees F., relative humi-
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dity not above 30/o, positive pressure air conditioning 
w/ built-in electro-static filter, sinusoid glass fiber 
noise attenuating duct system, 10 db./ft. 
Lighting: general illumination-150 footcandles at bench 
height, incandescent lighting required for noise reduc
tion, task lighting-200 footcandles for electronic as-
sembly/repair. 
Power; overhead bus duct distribution for 120V AC drop 
cord expandable system for flexibility, 208V AC twist-
lock receptacle/ 6ft. of wall, provision for 480V AC 
3 phase. 
Communication Systems: private PBX to operator w/ vi-
sual cali notification, closed circuit system in mechan
ical space for flexibility, coaxial system integrai with 
control room production patch panel for variable progra-
ming. 

Utilities : 
Plumbing; cold water, hot water w/ sink built-in cabi-
net w/ Storage, compressed air from remote mechanical 
room at 150psi. , quick-release hose connectors with in
dividuai pressure regulators for air, provision for na
turai gas adaption. 

Life Safety; 
smoke alarms, sprinkler system (dry), C02 extinguishers, 
first aid kit installation, provision for eye wash unit. 

Equipment/Furnishings: 
8- 8ft. long by 2ft. wide moveable bench modules w/ 

built-in power strip and lock-up Storage cabinets 
alternating with leg space for seating. 

8- bench height stools. 
1- wall of built-in cabinets and shelves. 
1- log desk w/ chair. 
4- 21in. color video monitors on carts. 
1- patch panel with control room access. 
1- image synthesizer system w/ 3/4in. video recorder/ 

playback unit and monitor, patch panel to control 
room access. 

2- portable video cameras w/ tripods. 
2- portable 3/4in. video recorder/playback units. 
2- videodisc playback units w/ interactive features. 
2- micro-computers for interactive video applications, 

including disc drive and monitoring units, built-in 
telephone motems with electronic patch. 

- test equipment such as wave form monitors, oscilli-
scopes, test meters, patch cables. extension cords, 
colotran lighting system(portable), task lights for 
bench and partition application, etc. 
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RV-5 Video Studio 
Number of Occupants: 1-12 
Floor Area: 2025 SF 
Number of Units; 1 
Total Area: 2025 SF 

Function: 
Recording enclosure for video art sound productions by 
artists-m-residence involving disciplines of art, 
drama, dance, telecommunications, computer science, and 
music. 

Qualitative; 
Flexibility is neccessary so that studio can be made 
integrai with theatre stage for sound stage productions. 
This flexibility must be accomplished so that the con
trol room can have visual access to video studio or 
theatre stage as required. Acoustical isolation must be 
maintained for studio mode. 

Architecture: 
Dimensions: 45' X 45' X 15' high. 
Floor; concrete slab base floor with raised slab and 
insulation system on metal rail sleepers (Fig. 10-1). 
Walls; acoustical insulated panel walls hung on iso
lation rails from concrete walls, moveable acoustical 
panels w/ acoustical seals for wall adjacent to theatre 
stage area, minimum of parallel surfaces for sound dis-
persion. 
Ceilings; acoustical insulated panels hung from iso
lation rails, minimum of parallel ceiling surfaces for 
sound dispersion, 5ft. mechanical space integrai w/ re
search area for systems expandability. 
Windows : doublé air-lock w/ lin. insulating glass units 
and acoustical seals, view from control room into stu
dio. 
Doors: doublé air-lock doors w/ acoustical insulation 
and seals. 

Mechanical; 
HVAC: maximum neccessary capacity at minimum velocity 
to maintain Constant temperature of 68 degrees F., rel
ative humidity not above 30%, noise attenuating ducts, 
10 db./ft. 
Lighting; colotran track lighting system w/ lights ba
lanced at 3200 degrees Kelvin, general illumination of 
80 footcandles when not in production, incandescent re
quired for noise reduction. 
Power: 6 quadroplex receptacles on control window wall, 
120V AC, 4 twist-lock receptacles on window wall, 208V. 

Equipment: 
3- portable/studio adaptable Hitachi SK-91 EFP color 

video cameras w/ A12X9 BERM-67 zoom lenses. 
3- heavy duty tripods w/ dollies and Miller silicon 

fluid head camera mounts. 
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3- 50' camera cables with connectors. 
2- Neumann carbon ribbon microphones w/ mounts and 

boom stands. 
6- lavalier microphones w/ 30' cables. 
6- sennheiser headphone sets with intercom connector 

panel on control room window wall. 
8- 10" lOOOW colotran spots. 
4- lOOOW backlights. 
2- softlights. 
1- dimmer panel on control room wall. 
3- DU-91 digitai command units (DCU). 
3- multi-adaptors for DCU units. 
2- nickel-cadmium rechargeable battery belts for lo

cation production. 
2- shoulder camera mounts w/ breast pads. 
2- recorder/DCU dolly units for location production. 
- assorted cables with cart for adapters, connectors, 
etc. 

- chairs and sets are variable and will be stored in 
adjacent stage property Storage when not in use. 

1- adjustable background system, ceiling mounted, 
opaque backgrounds, rear screen, etc. 
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RV-6 Control Console/ Video Recording 
Number ot Occupants: 2̂ 3̂ 
Floor Area; 500 SF 
Number of Units; 1 
Total Area: 500 SF 

Function: 

Control and monitering of video studio and soundstage 
productions, character generation, recording of video 
and audio, effects generator control, facility closed 
circuit distribution console control. 

Qualitive: 
Many hours will be spent in production which will re-
a pleasant and comfortable environment with mood light
ing, wood paneling prefered, variable lighting for video 
monitoring, suspended audio system for playback moni
toring, padded consoles with comfortable seating. 

Architecture: 
Dimensions: console zone-300 SF, recording equipment 
area- 200 SF, 20' X 26' X 15' high. 
Floors: ali computer flooring on concrete base. 
Walls: fixed acoustical partition walls except for stu
dio walls, wood panelled in console area. 
Ceilings: integrai with research area intersticial drop 
ceiling mechanical area. 
Windows; see Video Studio. 
Doors: acoustically insulated security door. 

Mechanical; 
HVAC: recirculation between spaces is not permitted, 
Constant temperature of 68 degrees F., relative hu
midity not above 30%, positive pressure air-conditioning 
w/ electro-static dust filter, noise attenuating ducts. 
Lighting; general illumination-80 footcandles w/ dim
mer switch, task lighting on control console. 
Power; 120V and 208V AC junction boxes in computer 
flooring for console frame hook-up, 1 duplex recepta
cle/ lOft. of wall, 120V AC. 
Communication Systems: Private PBX to operator, console 
intercom to cameras, control console and patch panel 
for remote closed circuit programming. 

Equipment/Furnishings: 
1- expandable production console. 
1- 1680-lOX production switcher with special effects gen

erator, and camera switcher unit. 
2- sync generator units. 
4- 8 video monitors, color, console mounted. 
2- 21" color video monitors, ceiling mounted. 
2- console mounted waveform monitors. 
1- audio amplifier and preamplifier with mixer, console 

mounted, separate from video console. 
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1- Tascam 4-track audio recorder. 
3- Sennheiser headsets. 
2- VPR-80 Ampex 1" videotape recorders w/ sidecar con-

figuration, built-in color monitors, waveform monitors 
audio monitors, TBC-80 (time base correctors) units, 
remotes interfaces to ACE (Ampex Computerized Editing) 
system, time code generators. 

2- Ampex 3/4" videotape recorders for dubbing off 1" 
format. 

- assorted cables and connectors. 
1- rack-mounted patch panel near console area. 
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RV-7 Post Production 
Number ot Occupants; 1-2 
Floor Area: 200 SF 
Number of Units; 1 
Total Area: 200 SF 

Function; 
Computerized editing, time based sequencing,and mastering 
of video and audio tracks. 

Qualitative; 
This is an area where work will go on at any hour of the 
day or night. Due to the tremendous amount of time that 
will be spent here by persons under pressure to complete 
productions, the atmosphere and appointments of the room 
must be very comfortable with a home-like quality. 
Lighting should be indirect to create atmosphere with 
task lighting for editing. Furniture should be very com
fortable. 

Architecture: 
Dimensions: 10' X 20' X 8' high. 
Floor; computer flooring integrai with video recorder 
and control room is required. 
Walls: full height acoustical insulated partition walls, 
STC 42. 
Ceiling; drop ceiling integrai with control room and 
research area. 
Door: security door w/ acoustical insulation and seal. 

Mechanical: 
HVAC: re-circulation between spaces is not permitted, 
Constant temperature of 68 degrees F., relative humidi
ty not above 30%, noise attenuating ducts. 
Lighting; general indirect illumination-60 footcandles, 
task lighting over console-100 footcandles w/ dimmer 
switch option. 
Power: 1 duplex receptacle/ lOft. of wall, 120V AC, 
junction boxes in computer floor for computerized edi
ting console, provide 120V and 208V AC. 
Communication Systems: private PBX to operator, closed 
circuit video. 

Equipment; 
1- editing console. 
1- ACE (Ampex Computerized Editing) Unit w/ remote inter

face to VPR-80 sidecar units. 
1- 8 track Tascam audio mixer. 
2- executive orthepedic type chairs. 
1- patch panel to control room. 
2- 10 band Phase Linear graphic equalizers. 
- console task lighting. 
- assorted cables and connectors. 

1- Ampex 3/4in. VCR unit. 
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RV-8 Video Equipment/Staging 
RV-9 Number of Occupants: 1-3 
RE-7 Floor Area: 300 SF 
RC-5 Number of Units: 4 

Total Area: 800 SF 

Function: 
Storage and staging area for video equipment, Storage for 
research lab equipment, loading and unloading of equip
ment . 

Architecture: 
Dimensions: 15' X 20' X 10' high. 
Floors: concrete base floor. 
Walls: full height for security. 
Doors: doublé doors required for equipment movement, 
security doors required. 

Mechanical: 
HVAC: Constant temperature-68 degrees F., relative hu
midity not above 30%. 
Lighting: general illumination-80 footcandles. 

Equipment/Furnishings: 
2- walls of built-in cabinets and shelves. 
1- work table w/ 2 chairs. 
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M l i Research Lab/ Electronic Music 
LNumoer ot Occupants: ITTZ 
Floor Area: 2025 SF 
Number of Units: 1 
Total Area; 2025 SF 

Function; 
Research and production area for electronic music, deve
lopment of hardware and/or software for electronic music, 
composition of electro/acoustic music, some independent 
study for graduate and undergraduate music credit. 

Qualitative; 
Irregular surface treatments are desirable for sound dis-
persion and visual enhancement of walls and ceiling. A 
state-of-the-art recording studio is provided, however 
the users have stated a preference for informai recording 
done in an open concept research atmosphere, therefore, 
acoustical qualities within the lab must be conducive 
to recording, short of isolated wall treatments which are 
provided in the studio for total isolation. 

Architecture; 
Dimensions; 45' X 45' X 15' high. 
Floors; 50% computer flooring adjacent to audio recor
ding area is required for research installations, carpet 
is desirable for ali floor areas for sound deadening. 
Walls : acoustical panels on walls, moveable acoustical 
studio type partitions for isolation of Instruments and 
equipment for research and recording. 
Ceilings: Drop ceilings with 5* of mechanical space w/ 
catwalks for mechanical and utility modification, skylit 
light wells(clerestory or skylights) where allowable 
through mechanical. 
Doors: doublé sound-lock door system with acoustical 
seal, outer door is a security door with built-in change
able combination lock. 

Mechanical; 
HVAC: re-circulation of air between spaces is not per
mitted, Constant temperature of 68 degrees F., relative 
humidity not above 30%, noise attenuating ducts. 
Lighting: general illumination-100 footcandles, task 
lighting-200 footcandles for electronic assembly and re
pair, ali lighting incandescent for noise reduction. 
Power: overhead bus duct distribution for 120V AC, 1-
twist-lock receptacle/ 8ft. of wall, 208V AC. 
Communication Systems: private PBX to operator, closed 
circuit video. 

Utilities; 
Plumbing: cold water, hot water w/ sink in cabinet w/ 
Storage below, compressed air from remote mech. room 
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at 150psi w/ quick-release hose connectors, plumbing 
provision for future naturai gas application and eye 
wash. 

Life Safety: 
Smoke alarms, dry sprinkler system, C02 fire extinguisher 
first aid kit. 

Equipment/Furnishings: 
8- 8' moveable work benches w/ built-in power strip, 

Storage cabinets below alternating with leg room for 
work space. 

1- wall of built-in cabinets and shelves in area below 
computer flooring. 

12-bench height stools. 
4- Altec/Lansing 3-way large studio monitors w/ stands. 
12-musie stands. 
12-chairs. 
1- medium grand piano w/ bench. 
2- micro-computers w/ color monitors. 
1- digitai to analog converter in rack mount. 
1- patch panel in rack mount with control room interface. 
2- Tascam 4 track cassette recorders w/ 4 track mixing 

boards. 
4- Shure SM-58 omni-directional condenser microphones. 
2- Nakamichi condenser uni-directional microphones. 
6- Sennheiser stereo headsets. 
8- microphone boom stands. 
3- Arp keyboards for computer terminal adaptation. 
1- Fender Rhodes electric piano. 
1- programable synthesizer. 
3- Carvin 2 channel electric instrument amplifiers w/ 

10 band graphic equalizers, each channel. 
1- Peavey 200W bass amplifier. 
- assorted cables and connectors. 

y^ 
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^^LA Control Room/ Audio Recording 
Number of Occupants; 1-2 
Floor Area: 225 SF 
Number of Units: 1 
Total Area; 225 SF 

Function; 
Control, recording and mixing of electro/acoustic musical 
studio productions, composite mastering of mixed produc
tions, playback monitoring, interface with research lab 
activities, audio control for stage productions. 

Qualitative: 
A great deal of time is spent here in production, which 
will require a comfortable creative atmosphere with a 
well appointed interior such as wood paneling, comforta
ble chairs, variable, indirect mood lighting, and good 
acoustical qualities for playback monitoring, 

Architecture: 
Dimensions: 15' X 15' X 9' high. 
Floors : computer flooring integrai with adjacent elec
tronic music research lab, carpet is desirable for com
fort and acoustics. 
Walls: fixed, full height acoustical partitions. 
Ceiling: drop ceiling and mech. space integrai with re
search lab, sound diffusing/absorbing surface. 
Windows ; doublé sound-lock Windows, acoustical seals, 
view into recording studio. 
Doors: acoustical door w/ security lock. 

Mechanical: 
HVAC; integrai with research lab, Constant temperature 
68 degrees F., relative humidity not above 30%. 
Power: 120V and 208V AC junction boxes under computer 
flooring for console and rack mount bus distribution, 
4 duplex receptacles at bench height on wall opposite 
studio window, 120V AC. 
Lighting: indirect general illumination-80 footcandles 
at console height w/ dimmer switch, task lighting on con
sole-100 footcandles w/ dimmer switch. 
Communication Systems: private PBX to operator, closed 
circuit video w/ ceiling mounted color monitor over stu
dio window. 

Equipment/Furnishings: 
2- Tascam 8 track recorders. 
1- Tascam 16 track audio mixing board. 
1- Tascam 4 track recorder. 
2- Phase Linear 20 band graphic equalizers. 
2- Phase Linear 200W/ channel power amplifiers. 
1- Dolby sound reduction unit. 
1- patch panel, rack mounted. 
1- click track signal generator. 
1- Studer 2 track mastering recorder. 
1- Revox 2 track mastering recorder. 
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2- Altec/Lansing 3-way 200W capacity studio audio moni
tors, wall mounted above and to either side of studio 
Windows. 

1- 2 track cassette mastering recorder. 
1- 2 track cassette playback unit. 
1- rack mounted audio effects, including analog delay, 

echoplex, reverb, flanger, Marshall tone stacking 
unit, phase shifter, compression unit, harmonic cho-
rus. 

4- Sennheiser stereo headsets. 
2- executive orthepedic type chairs. 
2- rack mounting frames for various components. 
1- console for 16 track mixer and patch panel. 
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RE-4 Audio Recording Studio 
Number ot Occupants; 1-12 
Floor Area; 2025 SF 
Number of Units: 1 
Total Area: 2025 SF 

Function; 
Acoustical isolation enclosure for recording of electro/ 
acoustical musical productions of individuai and small 
ensembles, recording of electro/ acoustical orchestrai 
productions on theater sound stage conversion mode. 

Qualitative: 
Flexibility is the essential quality required. The audio 
studio must have the option of being made integrai with 
the theatre sound stage, allowing visual monitoring of 
sound stage from control room. This feature is to avoid 
duplication of functions involving audio control of re
cording and presentation productions. The studio mode, 
when not integrai with soundstage, must maintain integri
ty of acoustical isolation. Surfaces in studio must 
have the quality of simultaneous sound absorption and 
dispersion. 

Architecture; 
Dimensions; 45' X 45' X 15' high. 
(see RV-5, Video Studio for floor, wall, ceiling, window 
and door information) 

Mechanical: 
HVAC: maximum neccessary capacity at minimum velocity 
to maintain 68 degrees F., relative humidity not above 
30%, noise attenuating ducts, lOdb./ft. 
Lighting: general indirect illumination-80 footcandles 
at bench height, spotlight track system, ali lamps to 
be incandescent for noise reduction, ali lights on re
mote dimmer switch in control room. 
Power: 1 duplex receptacle/ 2ft. of wall on control con-
sole wall, / lOft. of wall ali other fixed walls, 120V AC. 
Communication Systems: headset connector panel for 12 
stereo headsets, on control room wall, connector panel 
with cannon type plugs for microphones. 

Equipment/Furnishings: 
1- baby-grand piano. 
2- Neumann carbon ribbon studio microphones, variable 

direction feature. 
8- heavy duty microphone boom stands. 
1- percussion isolation booth w/ microphone patch panel, 
12-Sennheiser stereo headsets. 

'VStudio will utilize research lab equipment to avoid duplica
tion of resources. 
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Ì^LlA Research Lab/ Computer Graphics 
Number of Occupants: 1-10 
Floor Area: 2025 SF 
Number of Units: 1 
Total Area; 2025 SF 

Function: 
Set-up area for various research and/or production pro
jects concerned with computer graphics, software design, 
collaborative projects with video arts, electronic music, 
architecture, computer science, electronic engineering, 
and telecommunications. 

Qualitative; 
Long hours will be spent on projects which will require 
an atmosphere that is comfortable as opposed to clinical. 
Varible intensity, indirect lighting is desirable, day
lighting through skylights is preferred where practical 
through ceiling catwalk space, daylight must be controlied 
with louvers or other mechanical devices. 

Architecture: 
Dimensions: 45' X 45' X 15' high. 
Floors: ali computer flooring. 
Walls: tilt-up concrete panels with provision for ex
pansion, interior acoustical surface treatment on con
crete surfaces, movable acoustical partition walls w/ 
insert mechanisms compatible with computer flooring for 
experiment isolation. 
Ceilings: drop ceiling w/ 5' mechanical interstice w/ 
catwalks for equipment adaptations, light wells where 
permitted,through mechanical systems, from clerestories 
or skylights. 
Windows : skylights or clerestories. 
Doors: security door w/ built-in changeable combination 
lock. 

Mechanical: 
HVAC; recirculation of air between spaces is not per
mitted, Constant temperature of 68 degrees F., relative 
humidity not above 30%, positive pressure air conditioning 
w/ noise attenuating ducts. 
Lighting; general indirect lighting-80 footcandles to 
reduce giare on video monitors at desk height, task light
ing-200 footcandles for assembly and repair of components. 
Power: bus duct distribution in computer floor for 120V 
and 208V AC, similar provision in mechanical ceiling space 
for future adaptations, provision for 480 3-phase. 
Communication Systems: private PBX to operator, 8 direct 
access phone line inputs for timesharing motem access, 
closed circuit video w/ 21" ceiling mounted monitors. 

Equipment/Furnishings; 
6- cybernetic application table modules w/ chairs. 
4- 8' moveable bench units w/ power strip for 120V AC. 
6- bench height stools. 
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M z i Research Lab/Environmental Electronic Art 
Number of Occupants: 1-10 
Floor Area; 2025 SF 
Number of Units: 1 
Total Area: 2025 SF 

Function; 
Set-up area for various research and/or production projects 
concerned with computer interactive laser media, electronic 
viewer-interactive environment developments for exhibition, 
and other types of environmental art production. 

Qualitative: 
Long hours will be spent on projects which will demand 
an atmosphere that is comfortable as opposed to clinical. 
Variable intensity, indirect lighting is desirable, day
lighting through skylights is preferable where permitted 
through ceiling catwalk space, daylight must be controlied 
with louvers or other devices. 

Architecture: 
Dimensions; 45' X 45' X 15' high. 
Floors ; provision for installation of light table-vibra-
tionless structure, unfinished concrete utility floor. 
Walls: tilt-up concrete panels with provision for addi
tion of two levels above, interior acoustical surface 
treatment on concrete surfaces, moveable, modular parti
tion walls w/ compatible insert mechanisms installed. 
Ceilings; drop ceiling w/ 5* mechanical interstice w/ 
catwalk system for access, acoustical ceiling. 
Doors; security door w/ built-in changeable combination 
lock. 

Mechanical: 
HVAC: recirculation of air between spaces is not permit-
ted, Constant temperature of 68° F., relative humidity 
not above 30%, noise attenuating ducts. 
Lighting: general indirect lighting-80 footcandles, task 
lighting-200 footcandles at work levels. 
Power: bus duct distribution for 120V, 208V, 240V, and 
280V AC, provision for 480V AC, 3-phase. 
Communication Systems: private PBX to operator, closed 
circuit video w/ 21" ceiling mounted monitors. 

Equipment/Furnishings: 
4- 8' moveable lab bench units with work and Storage space. 
6- bench height stools.^ 
1- standard desk w/ chair. 
4- work benches, 4' X 5', heavy duty. 
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M z i Director Office/ Administration 
Number of Occupants: 1-6 
Floor Area; 300 SF 
Number of Units; 1 
Total Area: 300 SF 

Function: 
Coordination of Associate Director projects, meetings w/ 
staff and/or visitors, overall direction of EAARI opera
tions, private individuai research. 

Qualitative: 
The office should be of an executive stature befitting 
the principal investigator and director of the institute: 
wood panelled walls, indirect lighting, track lighting 
over a gallery wall space, small conference area with 
table and comfortable chairs, well appointed furnishings 
and bookshelves. The director should have option of to
tal privacy for meetings or private research, recessed 
entrance is preferred for reduction of visual access from 
adjacent administration spaces. 

Architecture: 
Dimensions: 15' X 20' X 9' high. 
Floors: executive quality carpet. 
Walls; wood or veneered wood panelling, full height, 
acoustical insulation STC 40. 
Ceilings: luminous. 
Windows ; skylight over conference table. 
Doors; solid wood. 

Mechanical; 
HVAC; noise attenuating duct. 
Lighting: general illumination of 100 footcandles at 
desk height, task lighting-150 footcandles, spot light 
track with dimmer switch, for gallery display. 
Power; 1 duplex receptacle/ lOft. of wall, 120V AC. 
Communication Systems: private PBX to operator, closed 
circuit video w/ ceiling mounted 21" color monitor. 

Equipment/Furnishings: 
1- executive desk set w/ chair. 
1- round conference table. 
6- comfortable chairs. 
1- wall w/ built-in credenza w/ files and open shelves 

for books above. 
1- wood bookshelf unit, freestanding. 
1- computer desk w/ chair. 
1- IBM personal computer w/ color monitor. 
1- couch set w/ coffee table and lounge chair. 
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AD-2 Public Relations Office 
AD-3 Development Office 
AD-4 Publishing Office" 

Number ot Occupants: 1-4 
Floor Area: 200 SF 
Number of Units; 3 
Total Area: 600 SF 

Function; 
Administrative operations dealing with public relations, 
development, publishing, meetings with public groups, 
staff, and individuals. 

Architecture; 
Dimensions: 13'-4" X 15' X 9' high. 
Floors; carpet. 
Walls; acoustical insulation STC 40, painted drywall. 
Ceilings; luminous. 
Windows : window wall to interior administrative spaces, 
w/ full length curtains for privacy. 

Mechanical; 
Lighting; general illumination-100 footcandles at desk 
height, task lighting-150 footcandles. 
Power: 1 duplex receptacle/ lOft. of wall, 120V AC. 
Communication Systems : private PBX to operator. 

Equipment/Furnishings: 
I-desk set w/ chair. 
I-round conference table w/ 4 chairs. 
1-wall w/ built-in credenza w/ files and open shelves 
above. 

1- layout table. 



253 

AD-5 Theater Administration 
Number ot Occupants: 1-2 
Floor Area: 150 SF 
Number of Units: 1 
Total Area: 150 SF 

Function: 
Administration, coordination, and bookkeeping for theater 
media and performance events, conference-teleconference, 
paid exhibitions/lectures, advanced ticket sales. 

Qualitative; 
Daylighting is desirable, comfortable interiors. 

Architecture; 
Dimensions: 10' X 15' X 8' high. 
Floors; carpet. 
Walls; veneered wood paneling, acoustical insulation. 
Ceilings : drywall, acoustical surface treatment. 

Mechanical; 
HVAC; noise attenuating ducts. 
Lighting; general illumination of 100 footcandls at desk 
height. 
Communications ; closed circuit outlet w/ ceiling monitor, 
private PBX to operator for administrative assistant. 

Equipment/Furnishings: 
I-desk set w/ chair. 
I-computer table w/ chair. 
2- chairs. 
1-wall of built-in shelves. 
2-3-drawer files. 
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AD-6 Clerical/ Administrative Support 
Number of Occupants; 1-5 
Floor Area; 300 SF 
Number of Units: 1 
Total Area: 300SF 

Function: 
Public reception, clerical activities, assistance to di
rector and staff, fiscal responsibility to University, 
record keeping. 

Qualitative; 
Daylighting through skylights to create atrium atmos
phere is desirable, well appointed furniture in visitor 
waiting area, airy, light atmosphere to offset tedious 
clerical duties. 

Architecture; 
Dimensions: 15' X 20' X 9' high. 
Floors: carpet. 
Walls: veneered wood panelling, acoustical insulation 
STC 38. 
Ceilings: skylight, luminous. 
Windows; skylights, window wall facing atrium theatre 
lobby for visual access to visitors in normal working 
hours. 
Doors: doublé ornate doors with screen or perforations 
so that sound from public spaces can be heard. 

Mechanical: 
HVAC: Zonal electro-static filteration in return air. 
Lighting: general illumination of 100 footcandles at 
desk height, dimmer switch to adjust artificial lighting 
to skylight conditions. 
Communication Systems; 1 electronic switchboard system 
for receptionist, private PBX to operator for administra
tive secretary. 

Equipment/Furnishings: 
2- secretarial desk sets w/ chairs and typing wing table, 
1- credenza. 
1- coffee table. 
2- chairs. 
6- 3 drawer files w/ locks. 
1- custom built mailboxes for staff. 
2- IBM Selectric programmable typewriters. 
2- elctronic adding machines. 
1- intercom PA system. 
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AD-"? Work Room/ Administration 
Number ot Occupants; T ^ 
Floor Area: 200 SF 
Number of Units; 1 
Total Area; 200 SF 

Function; 
Copier room, dup l i ca t ion , mail processing, and computer 
s t a t i o n for admin is t ra t ive a s s i s t a n t . 

A r c h i t e c t u r e : 
Dimensions: 13 ' -4" X 15' X 9' high. 
Floor; vinyl. 
Walls; painted drywall, acoustical insulation. 
Ceilings; painted drywall. 

Mechanical: 
Lighting; general illumination-100 footcandles at table 
height. 
Power; table height duplex receptacle/ lOft. of wall, 
120V AC. 

Equipment/Furnishings: 
1- continuous built-in work bench at table height along 

2 walls. 
1- wall of built-in cabinets and shelves. 
2- chairs. 
1- colating zerox copier. 
1- duplicator. 
1- rectangular work table. 
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^ ^ ^ Teleconference Room 
Number of Occupants: 1-15 
Floor Area; 600 SF 
Number of Units; 1 
Total Area; 600 SF 

Function: 

Teleconferences with remote teleconferencing facilities 
fìt iZ^^^ conferences and meetings, teleconferences 
tor other campus groups. 

Qualitative: 
Room should be comfortably well appointed with wood ve-
neer panelling, sound absorbing carpet, and executive 
style wooden furniture. It is quite possible that the 
President of the University and the Board of Regents 
might have reason to utilize the teleconference room, 
which will require a befitting image. 

Architecture: 
Dimensions; 20' X 30' X 10' high. 
Floors; carpet. 
Walls; wood veneered panelling, acoustical insulation 
STC 42. 
Ceilings: luminous. 
Windows; skylight with mechanical closeable louvers. 

Mechanical; 
HVAC: maximum required capacity at minimum velocity, 
noise attenuating ducts, smoke filtration or exhaust 
vent. 
Lighting: track lighting for wall gallery, 2 walls, 
general illumination of 150 foocandles at table height 
w/ dimmer switch. 
Power: 1 duplex receptacle/ lOft. of wall, 120V AC. 
Communication Systems : projection screen monitoring 
system(56" X 48 ), two-way audio-visual microwave video 
system on KTXT receiver/transmitter satellite reception 
and transmission of teleconferences, 2 RCA portable color 
video cameras with tripods and wall mounts, closed circuit 
video w/ wall mounted color monitor. 

Equipment/Furnishings; 
1- 12 seat ovai wooden conference table w/ chairs. 
1- desk w/ task light and chair. 
1- equipment stand for 2 way audio-visual video system. 
1- microwave transmitter/receiver(remote). 
1- slide projection screen, 8' long. 
1- projection cart on wheels. 
2- Kodak Carousel 35mm slide projectors. 
4- remote control units for camera operation. 
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AD-9 Staff Toilet/ Administrative 
Number of Occupants: 1 
Floor Area: 40 SF 
Number of Units: 1 
Total Area: 40 SF 

Architecture: 
Dimensions; 5' X 8' X 8' high. 
Floors: tile w/ drain. 
Walls: tile wainscoating, painted drywall. 
Ceilings: painted drywall. 

Mechanical: 
HVAC: 15 CFM exhaust. 

Utilities : 
Plumbing: cold, hot water w/ sink, 1 flush valve toilet. 

Equipment/Furnishings: 
1- paper towel dispenser. 
1- soap dispenser. 
1- toilet paper dispenser. 
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AD-10 Teleconference Storage 
Floor Area: 30 SF 
Number of Units: 1 
Total Area: 30 SF 

Architecture: 
Dimensions: 5' X 6' X 8' high. 
Floors: carpet. 
Walls: painted drywall. 
Ceilings: painted drywall, 

Mechanical: 
Lighting: general illumination-80 footcandles at table 
height. 

Equipment: 
1- wall of open shelves. 
1- wall of coat hanger rail with hat shelf above. 
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AD-11 Storage/ Administration 
Number of Occupants: 1 
Floor Area: 48 SF 
Number of Units: 1 
Total Area: 48 SF 

Function: 
Administration material Storage and coat closet. 

Architecture: 
Dimensions: 6' X 8' X 8' high. 
Floors: vinyl. 
Walls: painted drywall. 
Ceilings: painted drywall. 

Mechanical: 
Lighting: general illumination-80 footcandles. 

Equipment/Furnishings: 
2- walls of built-in open shelves. 
1- 3' section of coat hanging rail w/ hat shelf 
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^kl5 Office/ Librarv-Cubical Space 
Number ot Occupants; 3T2^ 
Floor Area; 200 SF 
Number of Units; 1 
Total Area; 200 SF 

Function: 
Cubical space for graduate assistants, researchers, sup
port and assistance for Library/Archive, collection, pro
cessing, and cataloguing. 

Architecture: 
Dimensions: 13'-4" X 15' X 9' high. 
Floors; carpet. 
Walls; painted drywall, acoustical insulation STC 38. 
Ceilings: painted drywall. 

Mechanical; 
Lighting: general illumination-100 footcandles at desk 
height, task lighting-150 footcandles. 
Power; 1 duplex receptacle/ lOft. of wall, 120V AC. 

Equipment/Furnishings: 
2- cubical desk units w/ chair. 
2- cubical partition units w/ acoustical insulation. 
1- wall of built-in shelves. 
1- work table w/ chair. 
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AL-6 Resource Library 
Number of Occupants: 1-24 
Floor Area; 1022 SF 
Number of Units: 1 
Total Area: 1022 SF 

Function: 
Processing and control of reference and archive materials, 
reading or screening of archive materials by staff or 
visitors. 

Qualitative: ' 
Relaxing atmosphere, similar materials to those used in 
public spaces, such as brick paver floors, and face brick 
walls, extensive use of daylight to create light, airy 
atmosphere conducive to reading. 

Architecture: 
Dimensions: dimensions are given in following integrai 
space listings. 
Floors; brick pavers. 
Walls; face brick same as exterior. 
Ceilings: luminous. 
Windows ; skylights, clerestories, and wall Windows. 

Mechanical: 
HVAC; noise attenuating ducts. 
Lighting: general illumination-100 footcandles at table 
height. 
Power; 1 duplex receptacle/ lOft. of wall, 120V AC. 

Resource Library Integrai Space Listings and Descriptions: 

Reference Counter 
Floor Area: ZT^^F 

Function: 
Information counter, access control to archive ma
terials, access to videoteque and videotext. 

Equipment/Furnishings: 
1- 2' X 8' X 40" high counter top w/ cabinet space. 
1- stool. 

Materials Processing 
Floor Area: 200 SF 

Function: 
Open work area behind reference counter for work 
study and graduate assistants, processing area for 
written materials, videotape, software, slides, 
videodisc, and other archive materials. 
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Equipment/Furnishings: 
2- desk sets w/ chairs. 
2- 3 drawer files. 
1- wall of built-in cabinets w/ counter top work 

space below w/ leg room. 
2- light tables for slide processing. 
1- rectangular work table. 
2- chairs. 

Reading Area 
Floor Area: 300 SF 

Equipment/Furnishings; 
6- lounge chairs. 
3- low end tables. 
1- large coffee table. 
1- 3-seat couch. 

Videotext Carré1 Space 
Floor Area: 240 SF 

Function; 
Use of interactive video/computer unit, information 
transfer from remote databases, keypad search. 

Equipment/Furnishings; 
6- computer carrel w/ chair. 
6- 12" color video monitor. 
6- videotext terminal w/ built-in motem. 

Stacks Area 
Floor Area: 450 SF 

Equipment/Furnishings: 
8- 9" shelf double-sided stack units, 18 long, to 

be stored in EAARI general Storage as collections 
are aquired. 



263 

AL-7 Videoteque 
Number of Occupants: 1-12 
Floor Area: 500 SF 
Number of Units: 1 
Total Area: 500 SF 

Function: 
Individuai or small group viewing of videotape, videodisc, 
or slides, small conferences. 

Qualitative; 
Comfortable atmosphere and funishings for screening of 
visual material. 

Architecture: 
Dimensions; 20' X 25' X 10' high. 
Floors; carpet. 
Walls: painted drywall, acoustic insulation STC 42. 
Ceilings; painted drywall. 

Mechanical: 
HVAC: noise attenuating duct. 
Lighting: general illumination-80 footcandles at desk 
heihgt on dimmer switch. 
Power; 1 duplex receptacle/ lOft. of wall, 120V AC. 
Communication Systems : closed circuit video w/ 54" X 
48" color projection monitoring system. 

Equipment/Furnishings: 
1- 3/4" VCR unit. 
1- videodisc playback unit. 
12-chairs. 
3- tables, rectangular. 
1- wall mounted slide/motion picture screen. 
1- stereophonic sound system that can be used with video. 
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AL-8 Photographic Darkroom 
Number of Occupants: 1-2 
Floor Area; 100 SF 
Number of Units: 1 
Total Area: 100 SF 

Function: 
Copystand workspace, ektagraphic process slide develop
ment, black and white, and color negative/print prosces-
sing and drying. 

Architecture: 
Dimensions: 10' X 10' X 8' high. 
Floors: concrete with pitch and drain. 
Walls; Chemical resistant paint on drywall. 
Ceilings; painted drywall. 

Mechanical: 
HVAC; exhaust fan. 
Lighting: general illumination-100 footcandles at desk 
height, safelights for positive B/W or color development, 
Power; 6 duplex receptacles above bench height, 120V 
AC^ 

Equipment/Furnishings: 
1- 35mm to 120mm format color or B/W enlarger w/ acces-

sories. Q 
1- copystand for 35mm w/ photoflood 45 lamps. 
1- print drying rack. 
1- doublé door metal locker. 
1- half size refrigerator. 
1- wall of built-in shelves. 
1- color negative analizer. 
1- stool. 
1- table, layout. 
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AL-9 Workroom/ Resource Library 
Number oi: Occupants: 1-2 
Floor Area; 200 SF 
Number of Units: 1 
Total Area; 200 SF 

Function: 
Work area for graduate assistants and work study, material 
processing and cataloguing, slide library filing, copy 
room, mailing and receiving room. 

Architecture; 
Dimensions; 16' X 12'-5" X 8' high. 
Floors; vinyl. 
Walls; painted drywall. 
Ceilings; painted drywall. 

Mechanical: 
Lighting; general illumination-100 footcandles at table 
height. 
Power: 1 duplex receptacle/ lOft, of wall, 120V AC. 

Equipment/Furnishings: 
1- rectangular work table. 
3- chairs. 
16-stackable slide files. 
2- walls of work bench w/ cabinets. 
2- stools. 
1- photo quality copier. 
1- light table for sorting. 
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AL-10 Archive Workroom 
Number ot Occupants: 1-2 
Floor Area: 200 SF 
Number of Units; 1 
Total Area; 200 SF 

Function: 
Preparation of archive materials for preservation and 
Storage, dubbing of expired 3/4" and 1/2" videotape. 

Architecture: 
Dimensions: 12'-6" X 16' X 9' high. 
Floors; concrete. 
Walls; painted drywall. 
Ceilings; painted drywall. 

Mechanical: 
Lighting: general illumination-100 footcandles at desk 
height. 
Power: 1 duplex receptacle/ 10 ft. of wall, 120V AC. 

Equipment/Furnishings: 
1- wall built-in work bench w/ Storage below and shelves 

above. 
2- stools. 
1- work table. 
2- 3/4" videotape VCR units. 
2- 1/2" VHS units. 
1- color monitor. 
1- metal locker. 

mg^^M 
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AL-11 Archive Vault 
Number of Occupants: 1-3 
Floor Area: 2025 SF 
Number of Units: 1 
Total Area; 2025 SF 

Function; 

and slides. 

Architecture: 
Dimensions: 45' X 45' X 15' high. 
Floors: concrete base. 
Walls; reinforced concrete tilt-up walls with acoustical 
surface treatment. 
Ceilings: drop ceiling with 5' mechanical space above. 
Doors: Security fire door. 

Mechanical: 
HVAC: recirculation of air between spaces is not permit
ted, Constant temperature of 68 degrees, relative hu
midity not above 30%. 
Lighting: general illumination-80 footcandles at table 
height. 
Power: 1 duplex receptacle/ lOft. of wall, 120V AC. 

Life Safety; 
Dry sprinkler system. 

Equipment/Furnishings: 
6- fireproof flatfiles. 
10- metal vertical Storage units for 3/4" and 1/2" video

tape cassettes. 
8- vertical Storage units for videodiscs. 
6- fireproof 3-drawer files. 
12- stackable slide files. 
3- walls of built-in shelves. 
6- 18' long 9" double-sided bookshelves, metal. 
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AL-12 Archive Workroom Storage 
Floor Area: 40 SF 
Number of Units: 1 
Total Area: 40 SF 

Architecture; 
Dimensions; 5' X 8' X 8' high. 
Floors; concrete. 
Walls: painted drywall. 
Ceilings: painted drywall. 

Mechanical: 
Lighting: general illumination-60 footcandles at table 
height. 

Equipment/Furnishings : 
2- walls built-in shelves. 



269 

PR"1 Electronic Art Gallery 
Number of Occupants; 1-45 
Floor Area: 2025 SF 
Number of Units; 1 
Total Area; 2025 SF 

Function: 
Electronic art installation area, participatory environ
ment installation, various 2D and 3D art form display. 

Qualitative: 
This space should have interesting design elements that 
will enhance presentation without competing with them 
visually. Materials should reflect other public spaces. 

Architecture: 
Dimensions; 45' X 45' X 15' high. 
Floors; brick pavers. 
Walls: face brick same as exterior. 
Ceilings: multi-height w/ skylight plenums. 
Windows; skylight or clerestory v// mechanical louvers 
for complete daylight control. 

Mechanical: 
HVAC: noise attenuating ducts. 
Lighting; track lighting w/ incandescent spots on dimmer 
switches with a maximum illumination of 200 footcandles 
at table height, recessed lighting for general illumina
tion of 60 footcandles at floor level. 
Power; 1 receptacle/ 50 SF of floor area in floor w/ 
bronze cover plates. 
Communication Systems; closed circuit connection for 
monitor installation. 

Equipment/Furnishings: 
2- 10 ft. couches. 
4- cushioned wooden benches. 
12- gallery type moveable partitions. 

K H 
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Z B ^ Gallery Preparation Room 
Number ot Occupants: r̂ 3 
Floor Area: 300 SF 
Number of Units; 1 
Total Area: 300 SF 

Function: 
Video equipment installation control room for exhibits, 
Storage of gallery furniture, management/receiving of 
traveling or invitational exhibits. 

Architecture: 
Dimensions; 15' X 20' X 10' high. 
Floors; vinyl. 
Walls; painted drywall. 
Ceilings: painted drywall. 

Mechanical; 
Lighting; general illumination-100 footcandles at table 
height. 
Power; 1 duplex receptacle/ lOft. of wall, 4 duplex re
ceptacles for equipment installation rack, 120V AC. 
Communication Systems: 2 phone line inputs for computer 
motems, closed circuit video at rack mount. 

Equipment/Furnishings: 
1- shelf type equipment rack for VCR units, audio units 

and various components. 
1-table for computer set-up w/ chair. 
1- wall built-in cabinets, open shelves, and bin Storage 

for vertical 2D art forms. 
4- 8-drawer fiat files for exhibition Storage. 
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PR-3 Auditorium 
Number of Occupants: 400-600 
Floor Area: 9000 SF 
Number of Units: 1 
Total Area; 9000 SF 

Function: 
Public seating for the viewing of video art media events, 
theatrical/video art performance, and electro/acoustic 
concerts. 

Qualitative: 
The EAARI theatre must function well for both acoustic 
and electronic productions, such as visual/musical 
theatrical performance or electronically embellished 
acoustal concerts. This will require good visual sight 
lines to the stage and an acoustically designed space 
that will allow maximum perception of presentations from 
any seat in the house. Chairs should be comfortable yet 
durabie and provide the same sound absorbant quality 
of a seated person when not in use. Ceiling will be com-
posed of adjustable height and angle acoustical deflection 
panels which will allow adaptation from acoustical to 
electronic performances. Walls must be adaptable from 
acoustic reflecting panels to sound absorbing panels, de
pending upon desired acoustical characteristics. 

Architecture: 
Dimensions: 150' X 60' X variable height ceiling, 20' 
minimum at stage. 
Floors: carpet. 
Walls: reversible acoustic to reflecting panels for flex
ibility in performance adaptations. 
Ceilings; adjustable height and/or angle acoustical 
deflection panels, lighting bridge w/ catwalk. 
Doors; self closing doublé sound lock, acoustical insu
lation. 

Mechanical: 
HVAC: maximum required capacity at minimum velocity, 
noise attenuating ducts. 
Lighting: general illumination-40 footcandles at seating 
height, dimmer switches for house lights, variable posi-
tion/focus spotlamps for lighting bridge w/ digitai pro
gramable switch paneKin lighting booth),spots in lighting 
booth, low intensity aisle floor lighting, exit lights 
are required. 
Power: 1 duplex receptacle set into floor or rise of 
aisle every 15' for cleaning equipment(120V AC), overhead 
bus duct 208V AC distribution for catwalk lamps and 
booth lighting. 
Communication Systems: electronic sound system, power 
and control from recording control room console in ad
jacent electronic music research area, including wiring 
for variable speaker placement depending on concert scope 
or desired effect, Altec/Lansing house speaker system 
above proscenium for video art media sound projection. 



272 

Equipment/Furnishings: 
600- fixed acoustically balanced auditorium seats. 
50- additional temporary seats to be stored under stage 

when not in use. 
3- variable crossover high frequency to folded base horn 

speaker systems for house speakers w/ power and con
trol from recording console. 



273 

PR-4 Stage 
Number of Occupants; 1-50 
Floor Area: 5500 SF 
Number of Units: 1 
Total Area: 5500 SF 

Function; 
Performance and projection facility for video art, thea
trical production with or without video background, elec
tronic or electro/acoustic performances, soundstage for 
video production. 

Qualitative: 
This space must be entirely adaptable from theatrical to 
to media productions with variations thereof. This can 
be achieved with a variation on a traditional flyloft that 
will allow the raising and lowering of a series of video 
projection screens depending on desired effect. Provision 
must be made for both rear and front screen projection and 
variable lateral positioning of screens. Stage adapta
tions will require a variable height thrust stage that can 
serve a dual function as an elevator to Storage below 
stage, and also serve as a set-up area for additional 
temporary seating. Support spaces must relate to the 
stage in a manner befitting a legitimate drama theatre. 
Back of stage must be adaptable from theatrical to acous
tical performance, utilizing flyloft area for reverbera-
tion in acoustical mode. In theatrical mode, panels must 
be varied behind stage to minimize reverberation and max-
imi z e projection of voices. 

Architecture: 
Dimensions: total stage area-55' X 100'. 

performance area-30' X 50'. 
flyloft height-70'. 
backstage area-2500 SF. 

Floors: hardwood with acoustical insulation below. 
Walls: backstage- CMU structure with acoustical surface 
treatment. 

Mechanical; 
HVAC; integrai with auditorium. 
Lighting: overhead variable height suspended track light 
system for performance area, variable intensity recessed 
lighting for backstage areas, task lighting for lighting 
patch panel and flyloft apparatus control area. 
Power; 208V AC and 120V AC bus duct on lighting track 
above stage, 1 duplex receptacle/ lOft. of wall backstage, 
120V AC, junction box w/ switch-breaker for main lighting 
patch panel. 
Communication Systems: intercom on stage linked to con
trol rooms and lighting booth, video control room will 
control projection, audio control booth will control 
theatre sound, these are adjacent areas requiring visual 
access to stage. This is discussed in respective control 
room qualitative requirements in preceeding space list. 
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Equipment/Furnishings; 
15- vari-focus slide adapter spotlamps. 
10- floodlamps. 
10- vari-focus key lamps. 
6- rear projection screens for multi-layered background 

projection, suspended from flyloft. 
1- 20' X 30' front projection screen for video, suspen

ded from flyloft near front of stage. 
1- pulley system for flyloft apparatus control. 
1- mobile cable rack, 
-assorted cables and connectors for lamps. 
-assorted barns and scrims for spotlamps. 
-track system for angular placement of rear projection 
screens. 
-curtain system for main curtains, backstage curtains, 
and variable proscenium width curtains, and backstage 
upper flyloft light screening curtain system. 
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PR-5 Green Room 
Number of Occupants: 1-50 
Floor Area: 1000 SF 
Number of Units; 1 
Total Area; 1000 SF 

Function; 
Discussion and waiting area between dressing rooms for 
actors and actresses, dancers and performance artists. 

Qualitative; 
This area must be acoustically isolated from stage per
formance area. Room will be well appointed creating a 
pleasant atmosphere to relieve pre-performance anxiety. 
This will require variable mood lighting, comfortable 
seating, naturai materials-floor&walls. 

Architecture: 
Dimensions: flexible within dressing room dimensions 
and placement. 
Floors: brick pavers. 
Walls; wood panelling, 
Ceiling: variable height to loft area above dressing 
rooms for additional green room space or dressing room 
space. 

Mechanical; 
HVAC; exhaust ventilation for 50 persons. 
Lighting; general illumination-80 footcandles at table 
height, dimmer switch, indirect lighting for mood at
mosphere. 
Power; 1 duplex receptacle/ lOft. of wall, 120V AC. 
Communication Systems: private PBX to operator. 

Equipment/Furnishings: 
6- 8' tables. 
24- chairs to be stored below stage when not in use. 
1- water fountain w/ cooler. 
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PRl^ Pressing Room 
PR"^ iNumber ot Occupants: 1-20 

Floor Area; 400 SF 
Number of Units: 2 
Total Area; 800 SF 

Function; 
Dressing room for performers. 

Qualitative; 
Room will be well appointed with naturai materials in 
continuity with Green Room atmosphere. 

Architecture: 
Dimensions: 20' X 20' X 8' high, may vary depending 
on bacstage configuration. 
Floors: carpet. 
Walls; wood panelling, acoustical insulation STC 42. 
Ceiling; luminous. 

Mechanical; 
HVAC: exhaust ventilation for 20 persons. 
Lighting: general illumination-150 footcandles at table 
height, task lighting at make-up stations-200 footcandles. 
Power;; 1 duplex receptacle/ lOft. of wall, power strip 
w/ ground on built-in make-up tables, 120V AC. 

Utilities: 
Plumbing: cold & hot water, 4 lavatories/ dressing room. 

Equipment/Furnishings: 
3- walls built-in tables w/ make-up type mirrors, 2' 

counter top w/ alternating knee space and cabinet 
space. 

1- doublé side center section of built-in make-up table 
same as wall units, 12' long, 6 stations/ side, located 
on center line of room. 

1- lavatory counter for 4 sinks w/ mirrors. 
20- short stools w/ backrests for each dressing room. 
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PR-8 ' Rest Rooms/ Backstage 
PR-9:. Number of Occupants: 1-6 

Floor Area; 150 SF 
Number of Units; 2 
Total Area: 300 SF 

Architecture; 
Dimensions; 9' X 16'-8" X 8' high. 
Floors; corrosion resistant tile, pitch and drain. 
Walls: corrosion resistant wainscoating, painted drywall 
above. 
Ceilings; painted drywall. 

Mechanical; 
HVAC; exhaust ventilation. 
Lighting: general illumination-60 footcandles at table 
height, task lighting over lavatories. 
Power: 2 duplex receptacles, 120V AC. 

Utilities; 
Plumbing; cold & hot water for 2 lavatories, cold water 
supply for 3 flush valve toilets and one flush valve 
urinai." 

Equipment/Furnishings: 
1- lavatory counter for 2 lavatories. 
1- padded seating bench.'"'̂  
1- sanitary napkin dispenser.'*"'' 
2- paper towel dispensers w/ trash bins. 
3- toilet paper dispensers. 

''̂'men' s restroom only 
'*''*̂ women' s restroom only 
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PR-10 Ticket Office 
Number of Occupants: 1-2 
Floor Area: 100 SF 
Number of Units: 1 
Total Area: 100 SF 

Architecture: 
Dimensions: 10' X 10' x 8' high. 
Floors; vinyl. 
Walls; painted drywall. 
Ceilings: painted drywall. 
Windows ; box office window w/ extended counter. 

Mechanical; 
Lighting: general illumination-80 footcandles at counter 
height. 

Equipment/Furnishings: 
2- stools. 
2- cash drawers. 
2- adding machines. 
1- 2 drawer file. 



279 

PR-11 Support/Property 
Number ot Occupants: 1-3 
Floor Area: 400 SF 
Number of Units: 1 
Total Area; 400 SF 

Function: 
Property Storage, costume fabrication and Storage during 
interdisciplinary theatrical productions. 

Architecture; 
Dimensions; 20' X 20' X 10' high. 
Floors: vinyl. 
Walls: painted drywall, acoustical insulation STC 42. 
Ceilings: painted drywall, acoustical surface treatment. 
Windows : check-out window w/ 2' wide counter for costume 
distribution. 

Mechanical: 
Lighting; general illumination-100 footcandles at table 
height. 
HVAC: relative humidity not above 20%. 

Equipment/Furnishings: 
2- 3' X 8' work tables. 
4- chairs. 
2- sewing machines w/ tables and chairs. 
6- 8' long hanger racks for costumes. 
2- built-in ironing boards. 
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P^"^2 Lecture Auditorium and Stage 
Number of Occupants: 100-200 
Floor Area: 3000 SF 
Number of Units: 1 
Total Area; 3000 SF 

Function: 
Lectures, presentations, guest speakers, staff meetings, 
small attendance media events. 

Qualitative: 
This space should be treated as a further extension of the 
more public spaces. Naturai materials should be used 
as a continued expression of interpenetration of exterior 
to interior space. Daylighting is desirable but must be 
controled by mechanical louver type system. Note taking 
wings should be provided with seating, 

Architecture; 
Dimensions; 40' X 75' X 20' high. 
Floors: brick paver aisles, carpet seating areas. 
Walls; sound absorbant convex rear wall facing stage, 
sound dispersing wood panel side walls w/ acoustic insula
tion STC 42. 
Stage; raised plarform(2') with hardwood deck. 
Ceilings; luminous panels to disperse sound to rear of 
room, angular configuration. 
Windows : must have daylight control devices. 

Mechanical; 
HVAC; maximum required capacity at minimum velocity, noise 
attenuating ducts. 
Lighting; general illumination-80 footcandles at desk 
height, task light at podium, note taking lamps(recessed) 
on dimmer switch controled from stage. 
Power; 1 duplex receptacle/ 5ft. of front edge of stage, 
120V AC, 1 duplex receptacle/ lOft. of wall, 120V AC. 
Communication Systems: closed circuit video on facility 
line and line from projection booth. 

Equipment/Furnishings; 
100- lecture seats w/ collapseable note desks. 
1- poduim lecturn. 
1- automatic projection screen, 12' X 15'. 
1- chalkboard. 
6- folding chairs for stage. 
1- opaque projector. 
1- overhead projector. 
1- large screen video projection monitor. 
1- folding leg demonstration table. 
1- pair wall hung 3-way speaker system above stage. 
1- panel for remote switch, video monitor hook-up 

and dimmer switch, house light, screen switch control. 
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^^"^3 Lecture Projection Booth 
Number of Occupants; 1-2 
Floor Area: 60 SF 
Number of Units: 1 
Total Area: 60 SF 

Function; 
Projection of slides, multi-media, playback of videotapes 
to stage monitor, stereo power and control for audio 
playback. 

Architecture: 
Dimensions; 6' X 10' X 8' high. 
Floors; vinyl. 
Walls: painted drywall. 
Ceilings: painted drywall. 
Windows; 2 projection Windows, angle to reduce giare. 

Mechanical: 
Lighting: general illumination-80 footcandles at table 
height, task lighting at projection Windows. 
Power; 120V AC power strip along window wall at bench 
level, 10 receptacles minimum. 

Equipment/Furnishings: 
1- built-in bench for projection stands on window wall. 
1- adjustable rack mount for 35mm slide projectors. 
1- 3/4" VCR unit. 
1- 1/2" VHS unit. 
1- auxiliary control panel for lights and screen. 
1- stereo amplifier with cassette tape player and turn-

table. 
1- patch panel for video/audio systems. 
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P^JlM Lighting and Proiection Booth 
Number of Occupants; 1-4 
Floor Area: 200 SF 
Number of Units; 1 
Total Area; 200 SF 

Function: 
Control of spotlamps and stage lighting, projection of 
video image(s), projection of multi-media. 

Architecture; 
Dimensions; 8' X 25' X 10' high. 
Floors; concrete. 
Walls; painted drywall, acoustical insulation. 
Ceilings: painted drywall. 
Windows; doublé glass(acoustical) Windows in folded 
wall configuration for sound dispersion. 
Doors ; acoustical insulation, one door provides access 
to catwalk ladder to lighting bridge. 

Mechanical; 
HVAC: exhaust vent. 
Lighting; general illumination-100 footcandles at table 
height, task lighting on dimmer switches for individuai 
control during performances. 
Power; 120V AC power strip(grounded) along projection 
wall, 1 208V AC receptacle/ lOft. of projection wall. 
Communication Systems: intercom from control rooms- video 
and audio control, intercom to stage lighting patch panel, 
closed circuit input for video projection unit. 

Equipment/Furnishings: 
4- fixed high intensity, vari-focus spotlamps w/ scrim 

and barn accessories. 
4- movable spotlamps w/ accessories. 
1- high intensity video projection unit. 
4- Sennheiser stereo/mono headsets. 
4- high stools. 
1- mounting rack for 35mm slide projectors. 
1- digitai programable lighting switch panel w/ patch 

panel to stage and lighting bridge, and house light 
control dimmer switches. 

i ^ 
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PR-15 Exhi^bition/Theater Lobby 
Number of Occupants: 3T400 
Floor Area: 8000 SF 
Number of Units: 1 
Total Area: 8000 SF 

Function; 
Social area for staff and public, theatre lobby, addition
al gallery space for exhibitions, green space. 

Qualitative: 
This public space should have enough naturai light for 
large plants to give a quality of abundant light and 
airy atmosphere. Floor should have many levels with al
cove seating areas hidden among planters. Views of exter
ior gardens and sight lines are desirable. Naturai ma
terials should be utilized to introduce interpenetration 
of exterior space to the interior. Above ali, this is 
an area for small group reìaxation and conversation. 

Architecture: 
Dimensions; 100' X 80' X 30' high. 
Floors: multi-level, brick pavers, ramp access for handi
capped. 
Walls ; face brick same as exterior, collonaded gallery 
space around perimeter will provide circulation to re
search office space above. 
Ceilings: exposed wood trusses, tongue and groove wood 
deck roof/ceiling. 
Windows : clerestory and/or skylight Windows. 

Mechanical; 
Lighting: recessed illumination, indirect lighting, and 
ornamentai fixtures around collonade, ali lights on dim
mer switches. 
Power: 1 duplex receptacle/ lOft. of wall, 120V AC. 

Equipment/Furnishings: 
-built-in brick and wood bench seating areas. 
-brick planters w/ moisture lining. 
-lockable wood and glass front display cases near theatre 
entrances. 
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PR-16 Lecture Storage 
Number of Occupants: 1-2 
Floor Area: 50 SF 
Number of Units: 1 
Total Area: 50 SF 

Function: 
Storage of video monitor, table, chairs, etc, when not 
in use. 

Architecture; 
Dimensions; 5' X 10' X 8' high. 
Floors: vinyl. 
Walls; painted drywall. 
Ceilings; painted drywall. 
Doors; security door. 

Mechanical: 
Lighting; general illumination-60 footcandles at table 
height. 
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PR-17 Stage Storage 
Number of Occupants; 1-10 
Floor Area: 1200 SF 
Number of Units: 1 
Total Area: 1200 SF 

Function: 
Storage for stage property, video studio property, elec
tronic music auxiliary speaker system for special perfor
mances, chairs, and general facility Storage. 

Architecture: 
Dimensions; 24' X 50' X 15' high. 
Floors; concrete. 
Walls; CMU w/ acoustical surface treatment. 
Ceiling: acoustical insulation(below stage). 
Doors; main access to Storage is by hydraulic thrust 
stage elevator, firedoor to stairway egress to backstage. 

Mechanical; 
Lighting: general illumination-80 footcandles at table 
height. 
Power: 1 duplex receptacle/ lOft. of wall, 120V AC, 
3-phase, 240V AC to equipment room below for hydraulic 
pump operation for thrust stage elevator. 
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PB-1 Public Lounge 
Number of Occupants: 1-20 
Floor Area; 700 SF 
Number of Units; 1 
Total Area; 700 SF 

Function: 
Leisure ga the r ing , sea t ing near vending area . 

Q u a l i t a t i v e : 
Space should have same qual i ty as exh ib i t ion / lobby . 

A r c h i t e c t u r e : 
Dimensions: 20' X 35' X 10' high. 
F loor s ; br ick pavers . 
Walls; face b r i ck , wood veneer, acous t ica l i n s u l a t i o n . 
Ce i l i ngs ; exposed s t r u c t u r e . 
Windows : french window-doors-opening to e x t e r i o r . 

Mechanical: 
L igh t ing : general i l luminat ion-60 footcandles at tab le 
height. 
Power: 1 duplex receptacle/ 20 ft. of wall. 

Equipment/Furnishings; 
2- 8' couches. 
4- lounge chairs. 
2- large coffee tables. 
4- 4-seat tables w/ chairs. 
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PB-2 Vending 
Number of Occupants: 1-6 
Floor Area: 90 SF 
Number of Units: 1 
Total Area: 90 SF 

Architecture; 
Dimensions; 9' X 10' X 8' high. 
Floors; brick pavers. 
Walls: painted drywall. 

Mechanical; 
Lighting: 60 footcandles at coin insert height, recessed 
lighting. 
Power;3 120V AC duplex receptacles, 2-208V AC receptacles. 
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PB-3 Rest Room/ Public 
PB-4 Number ot Occupants: 1-10 

Floor Area: 300 SF 
Number of Units: 2 
Total Area: 600 SF 

Architecture: 
Dimensions; 10' X 30' X 10' high. 
Floors; corrosion resistant tile, pitch and drain. 
Walls; tile wainscoating, painted drywall above, parti-
tioned toilets w/ doors. 
Ceilings: painted drywall. 
Doors: one way entrance/exit vestibule, 4 self-closing 
doors. 

Mechanical; 
HVAC; exhaust ventilation. 
Lighting: general illumination-80 footcandles at counter 
height, task lighting over lavatories. 
Power; 2 duplex receptacles, 120V AC. 

Utilities: 
Plumbing; cold & hot water at 4 lavatories, cold water 
supply for 6 flush valve toilets(8 toilets for women's), 
4 flush valve urinals,̂ '̂  

Equipment/Furnishings: 
1- lavatory counter for 4 lavatories. 
4- paper towel dispensers w/ trash bins. 
1- padded seating bench."" 
1- sanitary napkin dispenser."" ^^^ 
1- sanitery napkin disposai bin." 
6-8- toilet paper dispensers. 
4- soap dispensers. 

men's only 
"women's only 
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ST-1 Staff Lounge 
Number of Occupants: 1-20 
Floor Area; 900 SF 
Number of Units: 1 
Total Area: 900 SF 

Function; 
Leisure gathering, special staff activities, refreshment 
and snack preparation, vending area for staff. 

Qualitative; 
Space should have same air of quality as public space 
with naturai materals. Daylighting is desirable. 

Architecture: 
Dimensions: 30' X 30' X 10' high. 
Floors: brick pavers. 
Walls: face brick, wood veneer, acoustical insulation. 
Ceilings: luminous, multi-height, skylight. 
Windows: open to exterior garden views. 

Mechanical: 
Lighting: general illumination-60 footcandles at table 
height. 
Power: 1 duplex receptacle/ lOft. of wall, 120V AC. 

Equipment/Furnishings: 
4- 8' long couches. 
6- lounge chairs. 
4- end tables. 
2- large coffee tables. 
6- 4-seat tables v;/ chairs. 



290 

ST-2 Kitchen 
Number of Occupants: 1-4 
Floor Area: 160 SF 
Number of Units: 1 
Total Area: 160 SF 

Function; 
Food preparation area for staff use and occasionai catered 
events. It is anticipated that staff use will mainly 
involve the warming of prepared foods. 

Architecture; 
Dimensions: 10' X 16' X 8' high. 
Floors: vinyl. 
Walls: tile at preparation areas, painted drywall. 
Ceilings: luminous. 

Mechanical: 
HVAC: vent hood over stove area. 
Lighting: general illumination-100 footcandles at counter 
height. 
Power: 2 duplex receptacles, one at counter, one for 
refrigerator unit, 120V AC. 

Utilities: 
Plumbing: cold & hot water for double-sided sink w/ 
disposai. 

Equipment/Furnishings: 
1- built-in kitchen cabinet set w/ tile counter. 
1- microwave cooking unit. 
1- electric range w/ oven. 
1- full-sized refrigerator. 
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ST-3 Living Room 
Number of Occupants: 1-12 
Floor Area: 1200 SF 
Number of Units: 1 
Total Area: 1200 SF 

Function; 
Additional lounge area for conversion and small gatherings. 

Qualitative: 
This area should have a comfortable "living room" atmos-
sphere. Naturai materials and daylighting are preferred. 
Window views into exterior gardens are desireable. Mason-
ry fireplace is desireable as a discussion or contemplation 
area. 

Architecture; 
Dimensions: 40' X 30' X 10' high. 
Floors: brick pavers. 
Walls: face brick, wood veneer, acoustical insulation. 
Ceilings: luminous, skylight. 
Windows: louverred. 

Mechanical; 
Lighting: general illumination-80 footcandles at table 
height, indirect illumination desireable, zone lighting 
for atmosphere. 
Power: 1 duplex receptacle/ lOft. fo wall, 120V AC. 

Equipment/Furnishings: 
4- 8' couches. 
10- lounge chairs. 
4- area rugs. 
6- end tables. 
4- large coffee tables. 

.-'. -̂ -'*̂ ^̂  - -1 ' iiTtfilMi 
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ST-4 Informai Conference 
Number ot Occupants; 1-10 
Floor Area; 500 SF 
Number of Units; 1 
Total Area; 500 SF 

Function; 
Small gathering area for private conversations among 
small groups. 

Qualitative: 
This area must be conducive to conversation. It must have 
a comfortable atmosphere with well-appointed furnishings 
and finish. Daylighting is preferable. 

Architecture; 
Dimensions; 20' X 25' X 10' high. 
Floors; brick pavers or carpet. 
Walls; face brick and wood veneer, acoustical insulation. 
Ceiling: drywall w/ acoustical treatment. 
Windows ; opening french window-doors. 

Mechanical: 
HVAC: noise attenuating ducts. 
Lighting: indirect general illumination of 60 footcandles 
at table height. 
Power: 120V AC receptacle/ 10 linear ft. of wall. 

Equipment/Furnishings: 
1- 12 seat conference table, w/ chairs-padded. 
1- desk w/ chair and private PBX to operator. 
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ST-5 Guest Artist/Scholar Quarters 
Number ot Occupants; 1-2 
Floor Area: 510 SF 
Number of Units; 1 
Total Area: 510 SF 

Function; 
Visiting artists/scholar will generally be involved in 
time-consuming schedules for research or production pro
jects. Quarters are provided so that they may remain on 
the premises during projects. 

Qualitative; 
This area must be comfortable and provide a zone of re
cluse for guests. Daylighting is preferable with views 
into exterior gardens or likewise tranquil scenes. 

Architecture: 
Dimensions: 20' X 15' X 10' high. 
Floors: carpet. 
Walls: wood veneer. 
Ceiling; acoustically treated drywall. 
Windows; french-opening door type. 

Mechanical: 
Lighting: indirect general illumination of 60 footcandles 
at desk height, task lighting of 150 footcandles at desks. 
Power; 120V AC duplex receptacles/ 10 linear ft. of wall, 
one duplex receptacle above sink in bathroom. 

Utilities: 
Plumbing: cold & hot water w/ sink, shower stali with 
cold & hot water. 

Equipment/ Furnishings: 
2 -twin size beds. 
2 -desks w/ chairs (study) 
1 -video monitor w/ closed circuit. 
2 -comfortable chairs. 
1 -coffee table. . 
1 -work table for micro-computer w/ chair. 
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ST-6 Rest Room/ Staff 
ST-7 Number ot Occupants; 1-3 

Floor Area: 120 SF 
Number of Units: 2 
Total Area: 240 SF 

Architecture: 
Dimensions; 8' X 15' X 8' high. 
Floors; corrosion resistant tile, pitch and drain. 
Walls: tile wainscoating, painted drywall above. 
Ceilings: painted drywall. 

Mechanical: 
HVAC; exhaust ventilation. 
Lighting; general illumination-60 footcandles at counter 
height. 
Power; 2 duplex receptacles, 120V AC. 

Utilities : 
Plumbing: cold & hot water for 2 lavatories, cold water ̂^ 
supply for 2 flush valve toilets, 2 urinals(flush valve)." 

Equipment/Furnishings; 
1- lavatory counter top for 2 sinks. 
2- paper towel dispenser?^,w/ trash bins. 
1- padded seating bench."" 
2- toilet paper dispensers. 
2- soap dispensers. 
1- sanitary napkin disposai bin."" 

',̂ ,men' s only 
""women's only 
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ST-8 Study 
Number of Occupants; 1-4 
Floor Area: 400 SF 
Number of Units: 1 
Total Area; 400 SF 

Function; 
This area will serve as a small conversation area, study 
area for researchers, 

Qualitative: 
Comfortable furnishings and daylighting preferable. 

Architecture: 
Dimensions: 20' X 20' X 10' high. 
Floors; carpet. 
Walls; wood veneered. 
Windows: opening french window-doors. 

Mechanical; 
HVAC; noise attenuating ducts. 
Lighting; indirect general illumination of 80 footcandles 
at desk heisht. 
Power; 1 120V AC duplex receptacle /IO linear ft. of wall. 

Equipment/Furnishings: 
2 -wooden tables w/ 4 chairs each. 
4 -comfortable chairs. 
1 -large coffee table. 
2 -end tables. 
4 -lamps for reading, 
1 -fireplace. 
2 -walls of built-in bookshelves. 
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SP-1 , Shop 
Number of Occupants; 1-4 
F l o o r Area; :i600 SF 
Number of U n i t s ; 1 
T o t a l Area: _600 SF 

Function: 
This area will serve both the stage and the overall EAARI 
facility. It is not anticipated that there will be a 
great deal of stage scenery construction due to the nature 
of video-enhanced background performance format. Shop will 
be primarily used by EAARI staff technician, some staff 
researchers for special assembly or construction, and 
some interdisciplinary involvement with drama. 

Architecture: 
Dimensions; 20' X 30' X 15' high. 
Floors; concrete. 
Walls: CMU,painted drywall, partition for small tool shed 
and office, acoustical insulation STC 48. 
Ceilings: drop ceiling with acoustical insulation. 
Doors: 2- 10' X 13' metal louver panel type doors for 
shipping/receiving of facility materials and stage access. 

Mechanical: 
ventilation 
es at table 

• KB .rf~ ^^ «.4 ^ . 

HVAC; dust bagger unit integrai with exhaust 
Lighting: general illumination-100 footcandl__ __ — 
height, task lighting for various shop implements. 
Power; 1 duplex receptacle/ 10 ft. of wall at bench 
height, 120V AC, 1 209V AC receptacle/ 10 ft. of wall, 
provision for 3-phase 240V AC. 

Utilities: 
Plumbing: cold & hot water, compressed air at 150psi 
w/ regulator and quick release hose connections. 

Equipment/Furnishings: 
6- doublé door metal lockers. ^ 
2- heavy duty wood working tables, 5 ' X 6 , w/ Acme 

thread table clamps. 4/ table. 
1- radiai arm saw, 12" w/ built-in table and Storage 

above. 
1- Rockwell uni-saw(tilting arbor), 12 . 
1- bandsaw. 
2- hand belt sanders. 
1- pneumatic drill. 
1- pneumatic grinder. 
1- electric bench grinder. 
1- floor sander w/ disc & belt. 
1- drill press. 
4- stools. 
1- 8" jointer w/ 13" planer. 

(Equip. cont.) 

mÈ^amm 
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1- hand held electric circular saw. 
1- wall built-in Storage cabinets w/ wood Storage loft 

above. 
1- Miller heliarc welder for TIG/MIG welding. 
1- oxy-acetylene torch rig w/ cart. 
1- wood lathe. 
1- light industriai machine lathe. 
1- pneumatic concentric sander. 
1- desk set w/ chair. 
4- Jorgensen large wood clamps. 
- assorted C-clamps. 

-rKTT 
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SP-2 Electronic Repair Shop 
Number ot Occupants; 1-4 
Floor Area: 400 SF 
Number of Units: 1 
Total Area; 400 SF 

Function; 
Assembly and repair shop for electronic components. 

20' X 20' X 15' high. 
Architecture: 

Dimensions; 
Floors; concrete. 
Walls: CMU, unfinished, acoustical surface treatment. 
Ceilings : drop ceiling v/ith 5' mechanical space. 
Doors; security, exterior doublé doors for shipping/ 
receiving. 

Mechanical; 
HVAC: vent hood over wall built-in work bench. 
Lighting; general illumination-150 footcandles at bench 
height, task lighting-200 footcandles. 
Power: 120V AC plug strips(grounded) over ali built-in 
work benchs, 208V AC receptacles/ 5ft. of wall. 

Utilities ; 
Plumbing; cold & hot water w/ sink. 

Life Safety; 
First aid kit, C02 fire extinguishers, eye wash unit. 

Equipment/Furnishings: 
1- wall built-in Storage cabinets. 
1- wall built-in work benches. 
1- rack mount for diagnostic equipment. 
1- oscillascope. 
1- mobile tool cabinet/ electronic repair tools. 
2- high stools. 
1- desk set w/ chair. 
1- wave form monitor. 
1- volt ohm meter. 
- assorted cables and connectors. 
1- electronics repair diagnostic computer w/ display 

and various connectors. 
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SP-3 

Mechanical: 
Lighting: 
height. 

General Storage 
Wumber ot Occupants 
Floor Area: 100 SF 
Number of Units: 
Total Area: lOo'sF 

general illumination-60 footcandles at tabl( 
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SP-4 Mechanical 
iNumber ot Occupants; 1-2 
Floor Area: 4% Total Net=3600 SF 
Number of Units: 1 
Total Area: 3600 SF 

Architecture; 
Dimensions; Variable. 
Floors: concrete, pitch and drain. 
Walls; concrete, acoustic insulation STC 48. 
Ceilings: drop ceiling, 5' mechanical distribution 
space. 
Doors: acoustical insulated, doublé doors to exterior, 
single door to interior. 

Mechanical: 
HVAC; exhaust ventilation. 
Lighting; general illumination-80 footcandles at table 
height. 
Power: Breaker panels and sub-paneIs, junction boxes 
for air handler units, 240V AC 3-phase, junction box 
for 240V AC 3-Phase air compressor unit., junction box 
for boiler control and HVAC control system. 

Equipment/Furnishings: 
2- large capacity air handler units, 50,000 CFM. 
1- air compressor and Storage tank. 
1- reheat boiler unit for hot water supply from physical 

plant. 
2- 35 ton refrigeration units(located outside). 
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SP-5 Custodian 
• Number ot Occupants; 1 

Floor Area: 40 SF 
Number of Units; 1 
Total Area; 40 SF 

Mechanical; 
Lighting: general illumination-80 footcandles at table 
height. 

U t i l i t i e s ; 
Plumbing: cold & hot water, one floor s ink. 

Equipment/Furnishings : 
1- wall b u i l t - i n shelves . 
1- Storage rack for mops, brooms, and dust brooms. 
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Introduction to Case Studies 

The following architectural case studies represent the state-

of-the-art in research facilities concerned with scholarly re

search, electronic audio/visual media research and computer 

applications in cybernetic processes and interactive video re

search. Additional case studies are presented on the basis of 

social environment or research lab flexibility. Each case stu

dy is examined, where applicable, in terms of the following set 

of criteria: 

Context 
Function 
Form 
Building Systems Analysis 
Site Analysis 
Cost Analysis 

By way of a case studies summary, evaluative criteria derived 

from individuai case studies will be comparatively analyzed 

in order to reconstruct a Consolidated list of desirable cri

teria and to determine the state-of-the-art and future trends 

for research facilities. 



Case Study A: The Americ.n Academv of Art. .nH Sciences 

Architects: Kallman, McKinnell and Wood 
Location: Cambridge, Massachusetts 
Job Captain; Peter Bacot 
Engineers: Le Messurier Associates 
General Contractor: Walsh Brothers Ine 
Cost/SF; $78.54 

Figure A-1 Sketch; American Academy 

Context: 

The American Academy in Cambridge, Massachusetts is a state-

of-the-art built environment for interdisciplinary research 

where "fruitful conversation is the stock in trade." 



Its prestigious members are scholars, artists and scientists 

from diverse areas of research involvement. Mindful of the 

need for an academic research environment, the program, written 

by Lawrence Anderson (a member of the Academy), "was and is a 

model of the art."2 Some needs and preferences of the client/ 

users, as programmed by Anderson, are as follows: 

-A range of small and large spaces to be domestic in 
in scale yet to possess a ceremonial character... 

-Trysting places for groups of various sizes. 

-Discrete access to private rooms. 

-Internally the general impression need not perhaps 
be so low-keyed as the external one, but the indi
viduai should feel at ease rather than in awe. 

-Low-key exterior so as to not be an affront to 
neighboring, well-kept, conservative homes.-^ 

The architect, Noel McKinnell, developed form from the essen

tial origins of "the scholar shaded", as depicted in Fig. A-2, 

on the following page. 

...shade was perhaps the first shelter sought. It 
is an appropriate generator for the image of an 
academy which can trace its^roots to the shade of 
the olive grove of academe. 



Figure A-2 The Scholar Shaded5 

Function; 

The primary activity of the Academy is conversation, ranging 

from private to small conferences; small symposia to large 

attendence lectures. The products of research stem from the 

secondary activity of literary publication of research fin

dings. 

The development of the pian according to Campbell was based 

on the previously listed needs and preferences for "trysting 

places."" As the design development sketches of Noel McKin

nell indicate, a cartesian grid was utilized to form a "laby-

rinthe" of conversation places around an "agora" or atrium 

(see Fig. A-3) 



Cartesian 
Grid 

lUC^ 

" ^ 

Agora Conversation 
Areas 

Figure A-3 Design Development Sketches by Noel McKinnell 

The quality of the ground and second floors (Fig. A-4) is 

characterized by a strong transition through various gradients 

of intimacy. The grid-like organization is less apparent on 

the ground floor in an attempt to create areas of privacy, 

while the upper floor conforms to the grid with smaller, more 

intimate spaces. 

Form: 

In addition to the previously mentioned "Scholar Shaded" con-

ceptual sketch, Noel McKinnell found inspiration in the envi

ronmental character of the site. Additional design develop

ment sketches depict "a shady bill transformed."^ Apparently 

the spreading eaves imply "shade" and the roof implies "bill." 

(see Fig. A-5) 
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S«corMl floor 

Figure A-4 Plans^ 

-^v • >-

Figure A-5 A Shady Hill Transformed^ 

Building Systems Analysis: 

The grid-like organization of the pian provides a consistant 

pattern for the post and beam steel structure, about which 

seemingly random spaces can be grouped. The unifying element, 

according to Campbell, in the May, 1982 AIA Journal, is the 

centrai atrium space which penetrates upward to a clerestory. 



u _ ^ ^ r iT JL 

Figure A-6 Building Sections^ 

The atrium space is surrounded by a collonade which supports 

an upper walkway that provides circulation to second floor 

spaces. The steel columns and floor structure are disguised 

with Arts and Crafts Movement wooden enclosure elements. 

Site Analysis; 

Perhaps the strongest influence on the design of the Academy 

was due to the initial opposition from its neighbors. As 

Campbell explains: 

A house called Shady Hill once stood where the aca
demy now stands, a house that was easily one of the 
half-dozen finest in Cambridge. In a remarkable act 
of cultural vandalism, Harvard abruptly demolished 
Shady Hill in August 1955 with the intention of re-
developing the site for dormitories. Outraged, the 
neighbors shot down a long series of Harvard schemes. 
Eventually the University gave up and offered the 
site to the academy 

To build at ali, the academy needed a zoning variance 
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and in Cambridge this is obtainable only in the ab
sence of serious opposition from neighbors. And at 
tne start of its efforts the academy was faced with 
a petition of several hundred signatures opposing any 
construction on the site. 

The process of persuading these people not to oppose 
the academy influenced its design dramatically. 
Their mere existenee ensured that the building would 
be as polite as possible. More important, it was 
partly because of them that the building was moved 
from a shady, damp lower corner of the site which 
was ali Harvard originally offered up to the top of 
the knoll. This move caused a metamorphosis in the 
building. 

On the lower site the building had been conceived as 
a kind of precinct. Columns inside the building were 
echoed by others standing free in the landscape. In
door and outdoor space were equally part of the aca
demy "grounds." It was fascinating to watch as the 
power of the nev; site gradually transformed the de
sign from a precinct to a pavilion. It grew grander, 
more self-contained, until finally it became very 
much an object in space the last thing the archi
tects had originally intended.^^ 

Other site related influences can be traced to the adjacent 

buildings of Harvard and the surrounding suburbs. •'••'• The tier

ed roof with braced eaves is apparently borrowed from the 

Harvard Athletics Building while the sloping roof and brick 

piers are evidence of the character of many of the surrounding 

homes. 

Conclusion: 

In terms of the state-of-the-art for research buildings of a 

scholarly nature, the American Academy, according to Robert 

Campbell in the May 1982 AIA Journal, represents both an idea-

listic environment for scholarly research and a sensitive re

sponse to site imposed conditions. The building program writ

ten by Dean Lawrence Anderson is also referred to as a state-

12 
of-the-art model in programming for user needs. 
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His program is short yet goes far beyond merely de
fining areas and function into the trickier task of 
defining architectural character.13 

It was not the intention of the planning group to allow the 

Academy "to become the vehicle for a personal or trendy sty-

listic statement."-*-'* However, according to Schmert in the May, 

1982 AIA Journal, in their efforts to avoid trend, the archi

tects re-established a previously unheralded movement. 

By selecting the immensely diverse Arts and Crafts 
Movement as their treasure trove, Kallman and McKin-
nel gave themselves a palette as yet almost untouch-
ed the immediate precursor of modernism in archi
tecture, and as layered and rich as the more distant 
past which the Victorian architects embraced. •'•5 

In the more functional sense the Academy re-establishes the 

importance of responding to a unique set of user needs in a 

tal Ior-made fashion. •'•" In other words, the trend established 

by the American Academy is the antithesis of trend, calling 

for the designer to avoid bandv/agon architectural trends in fa

vor of a less prejudicial response to user needs. 

In terms of research buildings, the trend established by the 

American Academy suggests that a comfortable social environ

ment that encourages conversàftlon/ cap promote ideas between re

searchers, and therefore productivity. In response to the 

need for a social environment conducive to conversation, the 

following set of criteria commensurate with this and other 

needs is summarized as follows: 

-provide isolated environments that promote private 
conversations between individuals. 

-pian for gradients of intimacy that separate zones 
of privacy. 
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-pian for completely isolated areas for individuai 
study or meditation. 

-provide unifying elements such as atriums, confer
ence spaces and lecture halls. 

-respond to site related factors through building 
form. 

-respond to function through building form. 

-rooms domestic in scale for intimacy, yet ceremonial 
in character for formality. 

-allow for naturai lighting to create internai moods 
and atmosphere. 

-provide discrete entrances to private spaces so that 
researchers can remain relatively anonymous, if so 
desired. 

-establish an appropriate grid that allows seeming
ly random placement of spaces in order to create 
diverse movement and private areas. 

-determine site related factors that can influence 
design, such as zoning and neighboring opposition. 
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Case Study B: The Center f.r Advanced Vi.„.i ....̂,-
es 

Architect: Marvin E. Goody and John M. Clancy, Ine 
Client: Massachusetts Institute of Technology' 
Location: Cambridge, Massachusetts 

C:st/s1 = 'l49?20"' ' ' " ' " C ° - ' - " i - company 

Context; 

In association with the Department of Architecture at M.I.T., 

the Center for Advanced Visual Studies "was founded by 

Georgy Kepes as a workshop and forum for outstanding artists."^^ 

The originai intent was to create an interdisciplinary research 

environment that would provide a "laboratory for collaborative 

research in science and art: towards a mutuai 'complementa-

tion' of the two."18 

Under the present director. Otto Piene, the center's main 

interests are as follows; 

1. Environmental art and design on a large scale, 
to enhance the physical and psychic environment. 

2. Development media work which attempts to expand 
the influence and accessibility of art. 

3. The interaction of art and technology, to master 
the increased scale of communication. 

4. The art of celebration. 

5. Education toward the new arts and general education 
toward a broader environmental understanding.^^ 

The form of the building is partly the result of an economical 

remodeling of what was formerly the Technological Cooperative 

Store. The needs of visual artistic research, as set forth 

by Georgy Kepes, provided the inspiration for the "salt box 

roof monitors which are the light source for the building's 



14 

six studios. Ali the monitors but one face north; this one 

faces east as the studio it lights backs up against an 

apartment building."20 (See Fig. A-7). 

Figure A-7 Sketch; Center for Advanced Visual Studies 

Function: 

"The primary role of the Center for Advanced Visual Studies 

remains to inspire and make possible exceptional artistic 

work. During its sixteen years of existenee significant wor 

in areas such as laser, holography, video, kinetic and envir 

mental art has originated from the Center." 

The eurrent center of activity is the Athena project. 

According to a telephone conversation with Vin Graybil, a CAVS 
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Fellow, the Athena project involves state-of-the-art computer 

interactive video research and experimentation with the 

Interactive Video Instructional System (IVIS), provided by 

the Digital Equipment Corporation. 

Other activities are concerned with the production of video 

art, recording and editing video productions as an educational 

resource for the campus of M.I.T., laser light art research 

and production, and neuro-physiology spectroscopy (the art 

of recording video images of brain wave patterns). The 

Center also sponsors conferences dealing with art and tech

nology, and it Fellows produce published research literature. 

To facilitate these activities, the pian of the Center is 

comprised of six open spaced research labs centered around 

a large conference room. (See Fig. A-8). Other laboratories 

and support spaces exist below ground level. 

In the analysis, the centrai location of the conference room 

forms a nucleus that creates an area where staff interactions 

can take place. The research labs are arranged symmetrically 

around the centrai conference space and administration spaces. 

The research labs are open concept modules that can be adapted 

to the requirements of research and/or production. The originai 

intent of Georgy Kepes was to provide lab space that would 

accomodate a variety of research types. This was accomplished 

by way of large, open studios with a continuous floor structure 
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Figure A-8: Pian: Studio Level 

to allow for a wide range of research requirements ranging 

from a variety of electronic apparatus assemblies to experi-

ments dealing with optics. 

One particularly successful adaptation of the facility is 

the conversion of the largest lab into a video production 

studio. The lab is multilevel, penetrating from ground to 

basement floor, providing a high ceiling which allows flexi

bility for studio lighting. The below grade floor level also 

helps to reduce undesirable exterior noise on videotape 

soundtracks. 
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Conclusion; 

The Center for Advanced Visual Studies is examined as a case 

study on the basis of the type of research currently being 

done at the facility. The Center is actively involved in 

state-of-the-art audio/visual media research of both artistic 

and scientific concern.^2 CAVS is also instrumentai in setting 

the future trend for computer aided audio/visual information 

systems applications.23 

According to its users, the CAVS facility has successfully 

accommodated a wide variety of electronic media research. It 

is the assumption here that this successful adaptation is 

mainly due to the flexibility of large, open concept labora

tories. Other than electrical power, there are no requirements 

for fixed installations for this type of research, such as 

plumbing, bench modules, and ventilation.2^ The set of 

criteria conducive to electronic audio/visual media research 

derived from this study are as follows: 

-Open concept laboratory space which allows for 
flexibility of installation for various types 
of electronic audio/visual media experimentation. 

-Below grade laboratory space that can be easily 
adapted for video/audio production due to inherent 
sound isolation. 

-Centrally located conference and administrative 
spaces providing unity and chance for interaction 
between diverse areas of research concern. 

•Sources of controllable naturai light for research 
labs. 



Case Study C: W.C. Decker Engineering Building 

Architects: Davis, Brody and Associates (1982) 
Location: Corning Glass Works, Corning, New York 
Cost/SF: $76.05 ^' 
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Context: 

The social impact of cybernetic process can be partly seen 

in the isolation that researchers might experience at a 

computer terminal or in a laboratory with sophisticated 

equipment.25 The W.C. Decker Engineering Building offers 

a solution "to counter the isolation that can be a by product 

of cybernation."26 in response to the needs of Corning 

Glass researchers, the "centrai purpose of the design is to 

provide workers with maximum visual and social contact with 

each other when they look up or rise from their tasks." 27 

Function: 

The conventional laboratory activities, such as glass chemis-

try analysis and experimentation, impose necessarily isolated 

working conditions, mainly for reasons of safety. However, 

this constitutes a small part of the work done in the Decker 

Building. The majority of research activities center around 

computer simulated experimentation and other cybernetic 

applications that create the problem of isolation due to the 

individuai operation of computer assisted tasks. 

The secondary activities such as drafting, paperwork, and 

administration also impose isolation upon workers by the 

nature of the furniture that has evolved in response to 
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computer applications for drafting, writing and record keeping.28 

Most of this furniture has become very module-like or cubicle 

oriented in an effort to contain specific tasks, efficiently 

isolating the operator from other sights and sounds.29 

The social and psychological impact upon Corning worker 

consequence of high technology activities has generated 

special list of needs; 

s as a 

a 

-social environments that eneourage interaction 

-visual contact between isolated activites 

-open concept environments that reduce feelings 
of isolation 

-open circulation elements that bring people into 
contact during transition. 

The pian responds to these needs by incorporating elements 

that create openess, such as inward and outward glass vistas 

and few full height partitions except at the laboratories.^0 

"There is a variety of meeting and conference spaces, lounges, 

and, at projecting bays in the sleek exterior walls, there 

are small alcoves for chance encounters along the perimeter 

corridors."31 

"The offices, laboratories, and communal spaces are on three 

'trays' organized around a skylit, angular atrium. The 

atrium is criss-crossed by escalators, ramps, and stairs kept 

open as yet another device to eneourage interaction. The main 

lobby leads into the atrium, as does a less formai entryway 
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beside a cafeteria, which is the one used most by the building's 

occupants.̂ -'- (See Fig. A-9). 

Figure A-9: Pian Schematic 

Building Systems Analysis: 

The internai concrete structure of the building supports 

cantilevered perimeter walkways that are encased in clear 

ceramic coated glass. The perimeter walkways tend to increase 

the openess of the building by admitting more light into 

adjacent partitioned work spaces. The open cantilevered 

floors also allow random groupings of space within a 24 ft. 

square grid pattern of columns. 

Conclusion; 

The W.C. Decker Engineering Building represents the state-of-
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the-art for research facilities in the sense that it not only 

provides functional work space, it also provides a social 

environment that encourages interaction between researchers 

and workers. The priority placed on the design of the social 

environment implies that Davis, Brody and Associates felt 

that good relations between workers would result in corre-

spondingly good work. 

The Decker research building satisfies the need for a social 

environment in many unique ways. The range of criteria that 

embellish this trend in the research environment have been 

derived from this study as follows: 

-Site lines from work stations should put workers 
into visual contact with other workers so as to 
reduce feelings of isolation. 

-Elements of circulation can provide many oppor
tunities for encounter and interaction by way of 
intermediate areas of social comfort such as 
planted seating areas, views, and public spaces. 

-Work areas can be more conducive to social behavior 
by utilizing low partition walls where security 
and life safety will permit. 

-Open interiors and exteriors can provide vistas 
about which computer, drafting and administrative 
work spaces can be grouped for visual contact. 

•Small conference and meeting spaces provide oppor
tunity for small group interaction. 

•Furniture for work space should be chosen on the 
basis of integration with open concept work areas 
as opposed to compartmentalization and isolation. 
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Case Study D: The Rowland Institute for Science 

Architects: Hugh Stubbins and Associates 
Engineers: LeMessurier Associates 
General Contractor: Vappi and Company, Ine 
Client: The Rowland Institute for Science 
Location: Cambridge, Massachusetts 

Figure A-10: Main Entrance 32 

Context: 

The Rowland Institute for Science is a research institute 

designed by Hugh Stubbins according to the specificat.ons and 

concepts of Dr. Edwin H. Land, the noted scientist who invented 
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the polaroid camera.33 The concept provided by Dr. Land 

(principle funding notwithstanding) called for "an ideal 

built environment for pure research."34 Schmertz explains; 

If inventions occur at Rowland they will be 
by-products of basic research for its own sake -
no applied research is contemplated. "Ideal", 
for Dr. Land, means a scientific milieu free from 
the demands of industry and from the pressures of 
seeking government funding...These goals, translated 
into architecture, called for a building with a 
minimum of clerical spaces. Consequently, the 
laboratories are numerous and generous in size and 
are thoroughly equipped for research in many 
disciplines.35 

"Ideal, for Dr. Land, also means a building with an atmosphere 

of collegiality. The 80 people who will eventually work at 

Rowland will have ali kinds of opportunities for informai 

encounter - in the corridors overlooking the two-story planted 

atrium garden and the terraces and decks overlooking the 

'Charles River. Community space includes a large conference 

room and formai dining room. Private spaces have a collegial 

character as well. Two apartments have been included for 

visiting scholars and on the roof is a studio for a possible 

artist in residence. -^^ 

The Rowland Institute provides state-of-the-art laboratories 

within the context of well-conceived social environment. 

Within this context, scientists meet and talk, share discoveries 

and engagé in fruitful conversation that might lead to other 

discoveries. 

Function,':! 

The Rowland I n s t i t u t e i s dedicated to pure research of a l i 
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kinds, requiring labs of great flexibility in their physical 

space and equipment and special provisions for unusual 

present or future services as well.̂ -̂  To satisfy these 

requirements, there are a mixture of large "organic" labora

tories (approximately 30 ft. square) and smaller (15 by 30 ft.) 

chemistry laboratories.38 "The larger rooms are equipped as 

physics labs, biology labs, a laser lab, and ali can be 

adapted for a specific scientific endeavor."39 

Activities secondary to scientific research are conferences 

held in a 40 seat conference space, scholarly research done 

in private offices situated around the skylit atrium and in 

a library well stocked with scientific books and periodicals. 

The private offices have interior window walls allowing 

views into the atrium space. Research can be done in private 

and social contact is possible by glancing up from deskwork 

into the atrium and other office spaces. In the interest 

of research privacy and at the request of the Rowland Institute, 

plans are not available.^^ 

Form: 

Hugh Stubbins kept the building long and low because "Dr. Land 

and I believed that it was easier to unify people, to get 

them into contact with each other in a building without too 

many floors."^^ Additional provision for social environments 

resulted in fiat decks, surrounded by face brick parapets, 

where researchers can venture out for air or social interaction. 
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In the analysis, the primary generator of form appears to be 

centered around a response to the range of internai spaces 

required for a productive social environment. The resulting 

volume is formed by a collection of spaces centered around a 

large interior atrium space (see Fig. A-11). 

Figure A-11 Building Section 42 

Building Systems Analysis: 

The structure of the building is reinforced concrete enclosed 

in a water struck brick veneer. The concrete frame solves 

the problem of fire safety and provides a stable structure 

for floors of optics labs and electron microscope installation, 

The laboratories have exposed services at the underside of 

ceiling slabs with a perimeter bus duct tray allowing power 

flexibility. "Removable floor panels at the center of the 

large laboratories provide access to ali services and will 

accommodate centrai branches or special equipment as required.^3 

The labs have safety exits at opposite ends for egress. The 
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air throughout the building is electrostatically filtered. 

Laboratories are placed back to back and are separated by par

allel interior walls which enclose the main risers for mechan

ical and electrical services. 

Conclusion: 

The Rowland Institute for Science incorporates state-of-the-

art research laboratories with a social environment conducive 

to interaction and fruitful encounter between researchers. 

The state-of-the-art for research facilities, based on this 

case study, is exemplified by a balance between research space 

funetIonality and social environment. The future trend, as 

derived from this study, indicates that continuously higher 

priority will be placed upon the design of social environments 

within research facilities. This is based on the theory that 

social interaction among researchers will increase mutuai en-

lightenment and productivity, which is the thesis offered by 

Dr. Edwin Land, chief benefactor and consultant of the Rowland 

Institute. 

The criteria which satisfies the needs of research and a pro

ductive social environment, as derived from this case study, 

are listed as follows: 

-Social environments allow opportunities for encoun
ter and interaction which can result in fruitful ex
change between researchers. 

-Individuai research environments should be private 
yet allow visual contact with other workers and 
interior/exterior views. 
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•Structural systems should provide adequate floor 
stability for the installation of optics labs, 
electron microscopes or similarly delicate Instru
ments . 

•Social environments should make persons feel com
fortable and be inviting to persons in transition 
through the space. 

•Laboratory service systems must allow for flexibility 
in types of research. 

-Open concept laboratories can provide flexible space 
for the installation of a wide range of research 
types. 

-Private research suites and offices should be cen
tered around an open interior space with naturai 
lighting to reduce the possibility of feelings of 
isolation to inhabitants and to provide a unifying 
element for circulation and interaction. 
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Case Studies Summary 

The preceeding case studies ali offer similar solutions to the 

problems raised by the needs of research facilities. It is 

interesting to note that many similar patterns emerge, regard

less of any particular type of research being done. The fol

lowing Comparative Analysis Matrix illustrates these similar-

ities to varying degrees. 
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Figure A-12 Comparative Analysis Matrix 

Legend Priority: 3-high; 2-medium; 1-low; 
0-none. 
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As the matrix indicates, ali cases studied respond with a 

marked priority to social needs such as conversational envi

ronments, a Wide range of social areas, open circulation, and 

environments for symposia, presentations and conferences. At 

least three of the cases studied indicate that the highest 

priority in design intent is focused on providing a social 

setting that will eneourage interaction between researchers. 

In terms of user satisfaction, as a result of a social envi

ronment conducive to interaction, the intended outcome is 

fruitful conversation that will lead to mutuai enlightenment 

and discovery. 

It is also interesting to note the varying degrees of priori

ty assigned to the need for reclusive research environments. 

The American Academy places a high value on isolation (for 

private research or meditation) while the Decker Building 

design tends to discourage any possibility of isolation. 

However, both facilities, with the addition of the Rowland 

Institute, center these environments of potential isolation 

around a large, open atrium space so that visual contact can 

be maintained if desired by looking up from work through a 

window wall or over a partition. The differentiating factor 

is the circulation. The American Academy private research 

spaces are buffered by various gradients of intimacy allowing 

limited access. The Decker private spaces are placed on 

tiered trays around paths of common circulation that circum-

vent an atrium. The resulting degrees of isolation appear 

to be largely a matter of the philosophy behind the type of 

research done. 
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In the functional sense, each facility responds to the needs 

of its inherent research concern. The American Academy is an 

academic setting, requiring no laboratory space. The Decker 

Building responds to the needs of industriai scientific re

search, with little need for an academic environment. The 

Center for Advanced Visual Studies provides large, open con

cept laboratories, or more appropriately, studios, that allow 

the installation of a wide range of electronic media oriented 

applications in research or media production. The Rowland 

Institute attempts to provide the ideal setting for a research 

environment, placing a high value on social, academic and pure 

research function priorities. As the Comparative Analysis 

Matrix indicates, the Rowland Institute responds to a more 

well rounded range of needs than the other cases studied. 

However, each facility offers its own unique set of criteria 

as derived in the conclusion of each individuai case study. 

In the interest of establishing evaluative criteria for a 

research institute design that might conceivably encompass 

a Wide range of user needs, the following list has been 

compiled in consolidation of general criteria derived from 

ali of the case studies: 

-Social environments must promote opportunities 
for casual encounter and interaction for mutuai 
enlightenment and discovery. 

-The range of small and large spaces will be do
mestic in scale yet ceremonial in character. 

-Provide trysting places for groups of various 
size. 

-Unifying elements such as atriums must include 
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open circulation with seating areas conducive to 
casual encounter and opportunity for conversation. 

-Private offices must be environmentally suited for 
private research or meditation yet allow visual 
contact with other researchers/areas. 

•Gradients of intimacy must allow discrete transi
tion to and from social and private areas so that 
persons in transition might move about with some 
anonymity as desired. 

-Interior spaces should respond to naturai lighting 
as a source of daylight hour illumination where 
permitted. 

•Provide interior and/or exterior views from areas 
of private research while maintaining the privacy 
of the space. 

•Laboratory service systems must accommodate a wide 
range of research types within the category of dry 
lab (physics/electronics) research. 

•Structural systems must provide stability as to 
the prevention of vibration that can detrimentally 
affect optics experimentation, electron microscopes 
or similarly delicate Instruments. 

•Laboratory spaces must allow flexibility of instal
lation for various types of electronic audio/visual 
media experimentation or production. 
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COMPUTER POWER FOR FILM AND FLIGHT t 
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Atvp Ray Smith 
Competer Graphics Project Leader 

Computer Division 
Lucasfilm Ltd. 

October 21, 1983 

INTRODUCTION 

o T'TU ' " r ^ ^ r ^ ' r ^/Jf "^P"^ '̂ «'̂ P»̂ *« i'̂ ô feature-Iengih films - Return of the Jedi. 
Star Trek II: The Wrath of Khan, aod Tron, to name a few - has inspired a belief that eotire 
Slms might soon be generated by computer. It is shown below that even the so-called "supercom. 
puters" of today fall quite short of the power required for this goal. True supercomputers are 
lecdcd with capabilities just now being conceived and with cost comm-nsurate with typical 
Slmmaking practice. 

The discussion here will focus on the computation of images, but supercomputers are 
joncral-purpose computers, which means they can be used for any kind of computation. In par-
licular. supercomputers meeting the demands of movie-making computation would further 
image-making computation in general. Flight simulators are a case. Cost-effective supercomput* 
ns of sufficient power could replace expensive special-purpose flight simulators. 

HOW TO COUNT PDCELS 

A pixel is the smallest part of a picture computed by a computer (it is a corruption of "pie-
ture element"). A single frame of film is assumed to be divided into a great many scaalines - just 
15 a lelevision screen is divided into scanlines • and each of these is further divided into many 
tiny spois, the pixels. So a frame is divided into, say, 1000 scanlines each coosisting of, say, 1000 
pixels. 

The resotution in this case would be said to be lOOOX 1000 ("X" is read "by"), or iKxlK, 
'̂here K is shorthand for a thousand of any thing |. The resolution required by film is not yet 

linown with great certainty. Since 500x500 is about the resolutìon of Americaii televtsion. thb is 
iindoubtedly too low for film. 8Kx8K is surely too high. We shaU assume it is 3KX1.5K pixels. 
The Japanese have experimented with resolution in a series of tests for establishing their hi-vi, or 
!>igh-definition television system. They found that above 1600 scanlinet their sQbjecta did not 
lotice substantial improvements in image quality. For case of computations and conservatism, 
^̂  will use 1500 scanlines for our estimates here. Since a common movie flln format is Panavi-
>ioa, or Cinemascope, which bas a width more than twice its height, we shall assnme 3000 pixels 
ilong each scanline. 

The number of pixels per frame is simply the number of scanlines tiroea the namber of̂ pix-
Ah 00 a scanline. So a typical frame is assumed to have 4.5 million pixels; a corapnter would 
lave to compute 4.5 million spots lo make such a frame. 

f'repired for testimoDy before the House of RepreseoUlivei Commille* om Scieact tud TechiolocT, Coigresi-
n*o Doa Fuqu* Chiirmin, Wuhinjtoa. D C . October 2«. 1W3 
: lo compuifr Kience. K uaually ibbrevutei 102 .̂ the teath power of 2. we ose K = lOOO ihroa(hoat tbtf »rti-
•f hottfver 
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.\nolher abbrevialion we will use is IM for one million; so 4.5M puels » 4 5 m.Ilion pixels 
Am.thrr common way to say the same thing is "4.5 megapLxels". So M and megv mean one mil
lion. There are similar abbrevialions for larger and larger numbers. Since we will use very large 
numbers in this articic, it will help to abbreviate them as shown in the following table. where 
each succeeding entry is three orders of magnitude larger thao the one above (a factor of 10 is one 
order of magnitude); 

Large Numbc 

Abbreviation 

K 
M 
C 
T 
P 

Prefix 

kilo-
mega-

giS î-
tera-
petar 

r Abbreviatioos 
Meaning 

thousand 
million 
billion 
trillion 

quadrillion 

No. of O's 

3 
6 
9 

12 
15 

HOW MANY B Y T E S IN A MOVIEr 

A color film has a red, green, and blue primary component at each pixel to give full color. 
To "compule a frame** means that a computer must compute one red, one green, and ooe blue 
item for every pixel in a frame. The typical smallest unit a computer can generate is called a byte 
(righi bils). So at the very minimum, computing a frame requires the generation of 3 bytes at 
every pixel, or 13.5M bytes for an entire frame. 

It is fairly well known that film is projected at 24 frames per second; so it is not difficult to 
calculale that there are 24 times GO times 90, or 129,600, frames in a typical 90-minate movie, 
l'sing ihe abbreviations, there are 129.6K frames in a typical movie. So computing a movie 
requires computing 13.5M times 129.6K bytes, or 1.7496T bytes. A typical 90-minule movie 
rrquires the computation of about L75 terabytee. This very large number is the amount of 
memory Storage space required to store a movie digitally. Next we estimate the computer power 
necessary to compule this many bytes of finished film. 

HOW LONG W O U L D IT T A K E T O C O M P U T E A MOVIEf 

The calculation above shows that a typical fcature-length film at a reasonable resolution has 
over a trillion bytes. This is the size of the finished film; mistakes, reshoots, and cutting-room 
floor footage are not counted. Each byte of finished film requires the execution of a series of 
operations by a computer. The operations of a computer are controlied by a list of instructions, 
its program. Thub ihe speed of a computer is sometimes measured in instructions per uecond. 
This Works for today's slower general-purpose computers which tend to perform one operation per 
inMruclion, but supercompulcr speeds are measured in operations per second òxnct they tend to to 
perform many operations for each program instruction. 

We estimate that a computer must exerute from 1000 to 10,000 operations for each final 
output byte to film. This is based on an image of a richness we believe filmgoers will find satls-
fiKlory, one which approaches reality in complexity (but certainly not restricted to reality in con-
tent). We shall use the average of 5000 operations per byte for our calculation». This i» believed 
lo be an underestimate since we used about 4000 operations per byte for the Gcnesis Demo 
sequence in Star Trek II: The Wrath of Khan and are aiming for an even higher complexity in 
future projects. 5K operations per byte times about 1.75T operations implies S.TOP operations, or 
8.75 peta-operations. Thus a typical movie would require the computation of approximately 8.75 
(l^adrillion operations. 

A common general-purpose computer in 1983 (not a supercompulcr) is the V.AX ll/7?fl 
manufactured by Digital Equipment Corporation. It is rated as a iMip machine. This is pr<̂  
nounced "one mip" and mean> IM instructions per second. For a VAX, 1 Mip is the same as ooe 
nulhon operation. per second so 8.7SP operations would tnle 8.7oG seconda to compute. Since 
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IC second = 11.574K days = 31.7008 years, 

a VAX would require more than 278 years to compute a movie! And this is beiog kind. As we 
will point out several times in this memo, it is inaccurate to use the rated speed of a computer for 
realistic results. The VAX computes at much less than 1 Mips for actual programs; so 278 years 
is an unrealizable best cxse. 

Since it is out of the question to compute an entire 3KX1.5K movie at the present, what if 
ndeo resolution, 500x500, were used instead? A best-case calculation similar to that above 
fkìds the result that over 15 years of VAX time would be required; so even a highly degraded 
mage is also out of the question. 

It should be emphasized here that we are calculating raw compute time. We have assume.I 
hat the machine never stops computing once it starts. This is unrealislic because a computer 
ipver operates around the clock, day after day, without having a hardware failure or being 
.topped for some other rexson, such as machine maintenance. Furthermore, time must be allotted 
or system security backups, recomputations for the inevitable mistakes, and program develop-
nent time. 

A typical major motion picture requires three stages called preproduction, production, and 
>ostproduction. Preproduction comprises such tasks as design, scripting, storyboard ing, and 
inancing: it takes on the order of SLX months. Postproduction covers editing, audio mixing, film 
)rinting. foreign language adaptation, special effects, advertising, and distribution; it requires on 
he order of a year. Our raw compute time takes neither of these two stages into account; it is to 
»e compared lo the actual production time of a film which is about four to six months. 

THE EFFECT OF S U P E R C O M P U T E R S 

The numbers derived above are discouraging. Would the use of modem supercomputers 
han;;e the outlook substantially? The two most well-known supercomputers today are the Cyber 
05 by Control Data Corporation and the Cray IS by Cray Research Inc. The speeds of these 
lachines - and of supercomputers in? general - are expressed in "megaflops" instead of, say, 
mega-ops" because the opejrations pei|foriiied by supercomputers which most interest their users 
re the so-called "floating-jpolnt operations^, a particularly difficult set of operations for comput-
rs A supercomputer megaflop is computationally more powerful than a VAX Mip, but the 
ifference is difficult to quantify; so we will take them as equal here. The effect b to underesti-
late the time needed to compute with a VAX rather than to overestimate the time needed with a 
upercomputcr. 

A recent paper [l] argues tllat in actual practice at Los Alamos National Laboratory, the 
l>eeds of these two machines are more like 10-20 megaflops. We shall use 50 nìegaflops here in an 
ttempt to use a number both benign and realistic. It is important to note that this is substan-
ally lower than the advertiscd speeds. For exampìe, both American supercomputers have adver-
sed speeds of several hundred megaflops. Parts of some programs can indeed compute this 
ipidly on them but real programs cannot effectively sustain this speed. As reported in (1], both 
lachines run at less than 20 megaflops on a real mix of programs. 

With the assumptions made above, a Cray or Cyber is about 50 times more powerful than a 
AX. Thus. a modem "supercomputer" would take about 6 years to compute a feature-lengih 
''n. This is stili entirely too long. 

-"HAT A B O U T J A P A N E S E S U P E R C O M P U T E R S ? 

The Japanese firms of Fujitsu and Hitachi pian to have the supercomputers F.\COM VP-
» al 500 megaflops and HITAC S-SIO at 630 megaflops. respectively, operational by the end of 
«3 12]. If ihe top speeds are assumed, our hypothetical movie would take about 29 or 23 weeks 
'«-ompute. respectively but as argued above. top sp-ods are not to be IrusU î for r-J: t:c ^pre^ 
'̂ ^̂ urements of supercomputer. !r. p.rtuality, these .^^rhines w:l! probably be cor^r^^ib!. la 
<*̂d v̂ilh the Crav and Cvber supercomoutm and hence too slow for rulMcngtb mov;.>s 
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The Japanese have announced their intention of building a IO gigaflop computer by 1980 
The Super-Spred Scirntilic Computer Project has a total budget of about $100 million f̂ l A lOC 
flop machine is about 20 times as powerful as a eurrent supercomputer. The raw compute time 
for a film thus rcduces to about 100 days, which is approaching a reasonable number for a feature 
film. A supercomputer of the power planned by the Japanese would be sufficienily powerful to cjm-
pule a feature-lengih film. Doth Cray Research and ETÀ (the rerent supercomputer spinoff com
pany of Control Data) have announced intentions of producing supercomputers of similar pourr 
by the late 1980s or 1990(3]. ETÀ, in fact, is planning a 30 gigaflop machine. 

THE COST OF C O M P U T I N G MOVIES 

A conventional movie costs on the order of $10M with about S8M for pr.^Iuction and %2\\ 
for postpr<Kluction and preprcxluction. Each one takes about two yrars. Only one of every ten 
movies succeeds on the average, but wc shall not incorporate this unfortunate fact into our calcu-
lations here. 

A eurrent supercomputer installation costs $1-2M for initial site preparation and peripheral 
equipment plus about $3-lM per year for staff, building Icase, supplies, utilitics, and supercom
puter maintenance. The machine itself costs about $10M; eurrent priccs range from $1M lo 
$12M. Spreading the one-time costs of about $12M over three years means a per year cost of 
\\\\. Thus the annua] cost is $7-8M for a eurrent supercomputer facility. 

Comparing the production costs of a typical film with this annual supercomputer cost shows 
them approximately equal, if tbe machine is used for computing a new (successful) film every 
year. Of course, as we have seen above, eurrent supercomputers cannot compute a film in a year. 
So what we are awaiting are supercomputers of the power planned for 1990 at eurrent "supercom
puter" prices or less. 

FILM VERSUS FLIGHT 

The production of complex graphics for films and realistic graphics for flight simulators -
simulators for commercial aircraft, military aircraft, space shuttles, and even oil tankers - obvi
ously have much in common. There are major differences, however. In film, a single path is 
taken through a rich terrain where the terrain changes from film to film; the time taken to com
pule a frame is of secondary importance to the richness of the image, several minutes per frame 
being tolerable. In flight, multiple paths are flown through a terrain which does not change from 
flight lo flight; the time per fram^ is strictly that of real time, 24 frames per second for film or 30 
frames per second for video, and image complexity is sacrificed to meet this schedule. Film 
implies great complexity at a cost of time, while flight implies real time at a cost of complexity 
The data complexity for a film is concentrated along the one predetermined path through the 
database; Hollywood is famous for its false fronts. Flight simulators must spread data complexity 
over the wide range of potential paths which are not known in advance (except to within res
tricted *'corridors" through the data). 

COMPUTATIONAL R E Q U I R E M E N T S OF A FLIGHT SIMULATION 

If a flight simulator were to display at the resolution used above for films, I3.5M bytes per 
frame, and at the complexity used above, 5000 operations per byte, then it would have to com-
Pute at a rate of 2.025 teraflops to satisfy the demands of real time (30 frames per second). This 
is four orders of magnitude faster than eurrent "supercomputers" and two orders of magnitude 
faster than the projected 10 gigaflop supercomputers. So it is not feasible to even consider the 
use of a general-purpose supercomputer, eurrent or projected, for flight simulations at movie reso-
lulion and complexity. 

As already acknowledged, flight simulators typically sacnfice image complexity and resolu-
tioD for speed. A calculation similar to that above but at video resolution (750K byt« per frame) 
n̂d one-tenth the complexity (500 operations per byte) yields a computation rate of W 2 > 

R'g:i:!ops. ,n the ballpark for a 10-30 gigaflop machine. Therefore. :.' u conre:vr.ble :\zt 3 ?urfr-
^^rnputer :f the po^rr projected for the I990s cauli compute a flight simulai: j-i m real t^me. 
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This is important. Current flight simulators are special-purpose machines, generally one of 
a kind or a few of a kind. We are suggesting that a general-purpose supercomputer could con
ceivably replace these in the coming decade or two. A change would be a programming change 
only, net a new hardware development requiring great cost in time and money. 

CONCLUSIONS 

We have argued that the goal of completely computing a feature-lcngth film (90 minutes) at 
a reasonable resolutìon (3K by 1.5K pixels) in a reasonable amount of time (2-3 months, nonstop) 
is not feasible with today*s "supercomputers" but would be with supercomputers of the power 
planned by the Japanese and Americans for 1090. This assumes that the cost of such a machine 
would be about $5 to $10 million. This means that, without a special boost, we are uniikely to 
realize this particular goal in the US until about 1095-2000. 

We have further argued that any general-purpose approach that improves movie-making 
computations also improves ali image-making computations. Flight simulation, a case in point, 
rouid conceivably be computed on general-purpose supercomputers of the variety planned for the 
1990s. although at a resolution and complexity less than that for film. 

The main point is that it is not at ali difficult to imagine what we would do with the super
computers apparently stili a decade away. Wc in the image-making professions are preparing our-
selves for cost-effective supercomputing; the hunger has begun. 
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Computer methods 

The new computer t o o l s r e q u i r e somewhat modified methods. In 
cases using the computer i s f a s t e r and more e f f e c t i v e than t r a d i t 
methods but i t i s a l s o equal ly prone to problems if key element 
the process a re omi t t ed . 

many 
i o n a l 
3 o f 

Storyboards ^ 

Rough s to ryboar 
and producer 
redesigns the 
choreography. 
tools. Althoug 
graphics i t i s 
as with o ther t 
delineate the 
The new s torybo 

« 

Animatic 

I 
ds are subqiitted from the agency to give the director 
an idea èf what is required. The art director then 
board to* be suitable for film. transitions, 

stagingf & magic using the knowledge of our process and 
h storyboards are certainly not unique to computer 
importaÉt to state that they are just as essential here 
echniques. The story boards should make an attempt to 
"look" of the graphics as well as the story continuity. 
ard is then submitted for approvai from the client 

The director then prepares artwork in a rough element form. The TD 
will translate the directors vision into the computer to create an 
animatic. The description of an animatic is as follows: 

In ali but very simple cases we construct an "animatic" as a visual 
outline for the proposed commercial. With the Art Director's 
direction the animatic can resolve several important issues. 

1 - Timing 
2. Choreography 
3- Composition 
4. Staging 
5. Pian transitions and other editorial considerations 

What is perhaps most important to raention is what an animatic is not. 
It is not an accurate preview of the detailed look of the finished 
spot. It is typically in black and white and uses simple "cutout 
shapes to stand in for objects which will be much more complex in the 
final spot. The animatic not only aids the client in pre visualizing 
the spot but also acts as a key part of an approvai cycle-

"igitizing 

The first step in constructing the animatic is to begin a step known 
ŝ digitizing. This step is very much like model building in the 
ênse that it need only be done to the degree of P^^^^fi°" "^^^^^,1^°" 
the particular problem at hand. The ^^8^^^^J"8 „^%""^"'ÌfiÌLl 
tracing operation whereby a drawing ff, '"̂ "̂̂ ^̂  ,,̂ ° i?^ ̂ ^ds^ze of 
coordinates. It is constrained in quality by the ̂ ^^^^^Jy ^"^^^J" ^ 
the originai drawings. The digitizer must work ^;;°" °^^^°8^^f 3% [[ 
mt angle drawings. For exampìe. a single Photograph of a .ar ̂ s 
"Ot sufficient. We must usually have front - side and top views 

L 
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withQUt.^-^ej:'=«^^^*^e in them. If the d i g i t i z i n g only consisós of 
tracing a f i a t ob j ec t l i k e a logo i t i s much e a s i e r . If an animatic 
is only r equ i r ed for v i s u a l i z a t i o n and the f ina l spot wi l l be done -
say - with l i v e ac t ion the d i g i t i z i n g can be done very crudely but if 
the d i g i t i z e d o b j e c t s w i l l a c t u à l l y be shot using the computer screen 
then much more ca re must be taken . 

Motion Planning 

Once the o b j e c t s are prepared the motion planning can begin. Ac
tuàlly the motion planning often takes place in p a r a l l e l to the 
d i g i t i z i n g . The planning can be done with rough vers ions of the 
objects whi le d e t a i l e d d i g i t i z i n g of the f ina l vers ions i s s t i l i in 
progress- This i s usua l ly done in the animatic s t age . 

The motion p lanning i s done as a co l l abora t ion between Art Director 
and Technical D i r e c t o r . During the course of a s e r i e s of in tense 
working s e s s i o n s they determine the exact timing and motion of the 
final spo t . If a t r ack i s provided by the c l i e n t t h i s t rack must be 
read and timed p r i o r to t h i s motion planning s t e p . 

Wedging and Tes t ing 

Once the c l i e n t has agreed with the d i r e c t i o n and content of 
animatic, a long t e s t i n g phase begins . This . in f a c t . c o n s t i t u t e s 
bulk of the Work on the p ro j ec t because i t i s in t h i s phase 
final look i s a c t u à l l y determined. As TD's support the Art 
refinement of va r ious elements of the product they may often 
to send sample composite frames to the c l i e n t for approval-

the 
the 

t ha t the 
Di rec to r s 

be able 

As various e lements and scepes become completed, color composit t e s t s 
are produced to see a l i of the elements together before the f ina l 
production shot i s r e f i ned . 

X 



. 1 1 II • • 1 1 1 — ^ — ^ ^ 

\^mlKmlKmY\m\m APPENDIX D 

THE ELECTRONIC ARTS ARCHIVE AND RESEARCH INSTITUTE 
Texas Tech University 

à 



[ p rom the pulsating rhythms of dis-
^ i co to the funky s>-ncopations of 

-i keyboardist Herbie Hancock to 
the h>-pnotic soundtrack of Chariots of 
Fire, electronic music has joined the 
mainstream of popular culture. Until 
recently. computer-based 5>-nthesizers 
were so expensive ($15.0ÒO-*40,000) 
that only well-heeled professional mu-
sicians could afford them. 0%er the past 
three years, however, the marriage of 
microcomputers and music has given 
rise to a number of software-based sys
tems costing less than S2000 that con-
vert popular p>ersonal computers into 
versatile music machines The advent 
of these "soft instruments" is trans
forming the musical instrument indus
try. Says Robert Moog, father of the 
keyboard synthesizer, "I think we're on 
the threshold of seeing computer-based 
home music systems replacing the pi
ano as something that young children 
learn music on." 

Microcomputer music sj'Stems are 
based on a simple but ingenious con
cept: interfacing a musical keyboard 
and a set of digitai oscillators to a per-
sonad computer and letting software 
control the sounds. While conventional 
s\Tithesizers us^ hardwired oscillator 
circuits, most software-driven music 

AKING 
\ ' MUSIC 

WITH MICROS 
New softw^are packages can 

convert personal computers 
into home music systems, tools for music 

education, or fuU-fledged synthesizers 

by Jonathan B. Tucker 

/ 

/ 
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4i2 lists of numbers stored in memory. 
ifmical parameters are displayed on 
dnfideo monitor and can be changed 
kentering a f^^ numbers or letters on 
III computer keyboard. Not only do 
à0stfsltBxna play music like conven-
Ijoual kqfboard Instruments, but they 
(^gnerate a virttially limitless varì-
(̂ of tone colors, ot timbres. 
Applications of computer music sys-

igm can be divided into three areas: 
profosional, educational, and home 
gtertainment Interest in electronic 
DUflC Ì8 growing among professional 
gmiicians, particularly in rock and jam-
foBOD. In addition to producing strange 
andwonderful sounds, computer music 
lystems can store complex sequences of 
music for later playback on command, 
pioviding a repetitive background such 
i a bess line. A musician can play 
Dultipart compositions into the com
puter, edit and mix them electronically, 
meatranscription program to convert 
the sounds to musical notation, and 
print out a hard copy of the finished 
core. Composers can create new pieces 
lodhear them immediately, instead of 
niting weeks or even years for a live 

ensemble to perform them. 
The precise time control provided by 

these systems also makes them ideal for 
radio programs, ads, and movie and 
video soundtracks, "With a computer 
music system, you don't have to hire 
musicians and you don't need a record
ing studio," says Paul D. Lehrman, a 
musician and computer programmer in 
Cambridge, Mass. "You watch the vid
eotape, work out your cues, and play 
the soundtrack into the computer. You 
can play it back for the client at any 
time and make changes by modifying 
the stored sequence until you get it 
right Then you lay down the finished 
soundtrack right on the videotape." 

Computer music systems are finding 
extensive applications in music educa
tion as well. Elementaiy music-educa-
tion sofi:wàre teaches the basic concepts 
of sound and rhythm by correlating 
tones with graphic displays on the com
puter screen. Intermediate-level pro
grams teach harmony and composition, 
and train the ear to reo^nize pitches 
and chords; advanced programs facili
tate experimentation with new soimds, 
scales, and styles of composition. 

Computer music systems are also en

tering the home^ntertainment mar
ket Because of the flexibility, small 
size, and low cost of software-based mu
sic systems, some industry analysts be
lieve that they will replace the home 
organ and eventually challenge the 
ubiquitous home piano, ̂ though there 
are currently only aboiU a dozen com-
panies producing music-related soft
ware, Larry Green, executive vice-pres-
ident of Empire Sales & Marketing 
(Boston), predicts that the field will 
more than doublé in size over the next 
year. "The music store of the near fu
ture will have computers, computer-
interfaceable keyboards, digitai re
cording equipment, and programmable 
drum machines," he adds. 

Round synthesis. How does a mi
crocomputer make music? It 

^̂ «•î  starts by synthesizing sound 
waves. Sound consists of a series of air-
pressure vibrations, which are convert
ed by the inner ear into nerve impulses 
that the brain interpreta as sounds. The 
perceived pitcl̂  of a musical tone is 
determined by the frequency at which 
the sound wave fiuctuates (measured in 
cycles per second, or hertz), while the 

How a micro generates sound 
Clock 

Computer 
memory 

Digitai 
oscillator 
board 

Determines rate at which composite 
wave table is scanned 

Loudspeaicer 

Digital-
to-anak>g 
converter 

Smoothing 
filter 

Stores wave 
tables of 256 
bytes (binary 
words) describtng 
sound waves—in 
this case a 
sìne wave and 
its second 
harmonic—as 
staìrstep funct ions 

Fundamental 

Produces 
composite wave 
tabte by digitai 
addition of the two 
sìne waves 

Converts binary 
wave table into a 
stairstep sequence 
of voltage pulses 

Smooths stairstep 
waveform to yield 
continuous voltage 
wave 

^ - ^ Sound 

Sieond 
(nmionic 

^\A7 

256 digitai samples 

**cros make music by scanning 
Jjough wave tables—sequences of 
Jjjft̂  numbers stored in memory. 
^^ numbers are passed to a digi-

board, which combines 

the basic waveforms into nnore com
plex waveforms through a process 
called additive synthesis. The digitai 
representation of a composite wave
form is then sent to a digital-to-analog 

converter, which translates it into a 
sequence of voltage pulses. This 
stairstep waveform passes through a 
filter to yield a smooth voltage wave 
that can drive a loudspeaker. 
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loudness of the tone is directly related 
to the amplitude of the wave. The hu
man ear is sensitive to a narrow band of 
ftequencies ranging from about 20 to 
20,000 hertz. (Hearing acuity declines 
with age; the typical 30-year-old male 
can only hear up to about 15,000 hertz.) 

Since digitai computers work with 
discrete signals—pulses of positive and 
negative voltage that represent a bina-
Vj code of Is and Os— t̂hey must model 
continuous sound waves with a stream 
of binary numbers. The simplest digitai 
s)TithesÌ2ers use fixed waveforms to 
produce tones of different frequencies, 
but have a buzzy, kazoolike sound. In 
contrast, software-driven synthesizers 
can generate a virtually unlimited vari
ety of waveforms, and hence are better 
suited to making music. 

A microcomputer such as an Apple II 
represents a sound wave mathematical-
ly in the form of a wave table: typically 
a set of 256 binary numbers correspond
ing to the amplitudes of closely spaced 
points along one cycle of the repeating 
waveform. E^ch point is encoded by an 
8-bit binary number (a binary word, or 
byte), such as 00110011. The wave table 
is stored on a floppy disk, from which it 
is loaded into the computer's random-
access memory (RAM). The computer 
then scans the list of numbers many 
times a second, generating a continuous 
stream of 8-bit words that describes the 
periodic waveform. 

(Donverting this stream of binary 
numbers into sound requires an addi
tional piece of hardware: an integrated-
circuit board containing one or more 
digital-to-analog converters (DACls). A 
DAC can be thought of as a programma
ble power supply whose output voltage 
is determined by a binary-number 
input. As the microdomputer scans 
through the wave table stored in its 
memory, it transmits 8-bit words in 
rapid sequence. Ali eight bits are sent 
out simultaneously through a parallel 
connector, and travel fò the DAC along 
the separate wires of a ribbon cable. As 
each W)it word is fed into the DAC. it is 
unmediately translated into the corre
sponding analog voltage signal. For ex-
ampie, the binary word 00000001 might 
yield an output of .01 volt, 00000010 an 
output of .02 volt, 00000011 an output 
of .03 volt, and so on. Thus the DAC 
converts the sequence of binary words 
sent by the computer into a continous 
voltage wave. 

Because the microcomputer's sam
pling rate is finite, the voltage wave 
emanating frdm the DAC is actuàlly a 
stairstep api<t)ximation of the desired 
smooth waveform, the width of each 
ŝ P being one 256th of a cycle. This 
stepped waveform is smoothed by pass-
^ through an electronic circuit called 
a filter. Finally, the smoothed voltage 

An amplitude envelope describes how the 
loudness of a note changes oi^er time, an 
important factor in simulating different 
instrumentx. Microcomputer music sys
tems define the envelope with four pa
rameters: attack time, initial decay time, 
sustain level and final release time. 

wave is amplified and used to drive a 
loudspeaker. 

The simplest audio waveform, con-
sisting of vibrations at a single frequen
cy, is called a sine wave, because it 
follows the trigonometrie sine function. 
A sine wave produces a very pure tone, 
like that of a flute played softly in its 
middle register, but it quickly becomes 
monotonous to listen to. Most musical 
sounds are composites of several fre
quencies, called hairmonics. Generally 
the lowest harmonic (the fundamental) 
is predominant and determines the ap
parent pitch of the sound as a whole. 

The other harmonics are multiples of 
the fundamental: The second harmonic 
is twice the frequency of the fundamen
tal, the third three times, and so forth, 
An instrument's timbre is determined 
mainly by the relative strengths of the 
harmonics. By adding harmonics to a 
sine wave in the digitai domain and 
then feeding the composite waveform 
into the DAC (a technique known as 
additive synthesis), a microcomput
er can generate composite waveforms 
with distinctive timbres that roughly 
simulate different instruments. For ex-
ampie, a triangle wave, consisting of 
the fundamental frequency plus odd-
numbered harmonics with declining 
amplitudes, has a clarinetlike timbre. 

Although the wave's shape is deter
mined by the wave table, its frequency 
(pitch) is determined by the rate at 
which the computer scans the wave 
table and sends the stream of binary 
numbers to the DAC. For exampìe, if the 
scanning rate is 1000 times a second, 
the voltage wave emanating from the 
DAC—and hence the audio tone pro
duced by the speaker—will be at 1000 
hertz. Doubling the scanning rate pro
duces a tone an octave higher. 

Although it is possible to specifv' al
most any periodic waveform with a 256-
word wave table and convert it into 
sound >*-ith a DAC, the sampling rate 
imposes an upper limit on the frequen
cy that can be reproduced. According to 

the Nyquist Theorem—the basis of ali 
digitai audio theory—a computer must 
generate at least 2n digitai samples 
(binary words) per second to reproduce 
a tone with a frequency of n hertz. 
Because there is no lower frequency 
limit. however, a microcomputer can 
generate any low-pitched tone without 
difficulty. 

In addition to timbre and pitch, each 
musical tone has an amplitude enve
lope that specifies how its loudness 
changes over time. On practically every 
instrument, a note takes a finite 
amount of time to build up to its full 
amplitude (attack time). The tone then 
dies away partially (decay time), levels 
off to an average amplitude (sustain 
level), and fmally dies away to silence 
(release time). An acoustic instrument 
has a characteristic envelope that, like 
its timbre, sets it apart from other in
struments. For exampìe, a guitar pro
duces tones that rapidly rise and fall in 
amplitude, whereas a flute's tones have 
a longer attack time and can be sus
tained, Digital synthesizers generate 
simple envelopes in accordance with 
the four basic parameters—attack, de
cay, sustain, and release, 

f oft instruments. Music software 
^̂  is currently available for a num-

\ . * ber of 8-bit personal computers 
based on the 6502 microprocessor, such 
as the Apple II (and De), the Commodore 
64, and TRS-80 Models m and 4. There 
are two types of computer music sys
tems: delayed-playback and real-time. 
In the former. notes are entered into the 
computer one at a time by typing in 
numbers and letters representing pitch, 
timing, and phrasing. The user edits the 
composition on the screen and then in-
structs the computer to "play" the piece 
or store it on a floppy disk. 

For instance, the $565 Compu-Music 
system, made by Roland (Los Angeles), 
consists of a small module containing a 
digitai music synthesizer that gener
ates piano, bass guitar. and drum 
sounds. This module can be connected 
to a personal computer (Apple II, TRS-
80, NEC PC-6000, or IBM PC) and, for 
audio, to any amplifier or stereo sys
tem. Software enables one to compose 
music by instructing the computer 
which notes to play, their duration, and 
the timing between them; the piece can 
be played back at any time. Compu-
Music is difficult to use. however. 'Try
ing to remember ali the codes is really 
hard," says musician/programmer 
Lehrman. "You can sit there for hours 
trying to figure out what to do." 

A number of other inexpensive mu-
sic-software packages for personal com
puters have recently entered the mar
ket. Commodore, Texas Instruments. 
Atari. Tandy/Radi^ Shack. Apple, and 
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-rtl software companies offer pro-
^ costing about S40 that enable 
-Pflal computer owners to compose 
^ pieces or listen to prerecorded 
ris stored on disks; simple graphics 
gtines provide a s imultaneous dis-
ifofpiano ke>'s or musical notatlori. 
Un exampìe is "Music Construction 
[("(Electronic Arts, San Mateo, Cai.), 
-Qgram for the Apple II and the 
(omodore 64. The software costs $40 
Irequires'a SlOO Mockingboard digi-
Idjcillator card (Sweet Micro Sys-
î Providence, R.I.), which improves 
iquality of the Apple sounds. A joy-
icontrols a movable hand on the 
leoscreen that picks up notes, sharps 
ijflats, clef signs, and other musicad 
nbolsand places them on two staves 
tóof five horizontal lines). The com-
iterwill store a composition on disk 
dplay it back at any time; the user 
nalsochange volume, tempo, and key 
Ég playback. Although the pro-
mis designed for teaching composi-
a, experienced musicians may also 
idit useful. 
Another innovative software pack-
(E,DX-l($239i from Decillionix (Sun-
jTale,(̂ .), enables a microcomputer 
imake digitai recordings of real 

rils, a feature that until recently 
available only on expensive dedi-

tódsynthesizers. The Decillionix pro-
m requires a special circuit card 
Kisisting of several analog-to-digital 
li digital-to-analog converters) tha t 
into the back of the Apple; a micro-

be then plugs into a jack on the 
ini Using the microphone, one can 
Kordany live sound i such as d rums or 

voice) and store it in digitai form in the 
computer 's memory or on floppy disk. 
Because the stored sounds can be ad
dressed by the computer, one can then 
play them back by pressing certain let
ters on the computer keyboard. Speed-
ing up or slowing down the playback 
ra te changes the pitch. 

i ' ^ eal- t ime systems. Adding a 
r * \ musical keyboard, interface 
^ V cards, and special software con

verts a personal computer into an elec
tronic synthesizer that can be played in 
real time, much like a home organ. Two 
real-time systems currently on the mar-

A/M.VIV Construction ^(/, nnuh- hy tJti-
tronic Arts. is a $4'f conipn^tion program 
for the Apple II. A vustick cnntrols a 
movahie on-screen hand that picks up 
notes, .sharps and /li2t\, and other musicai 
symbols. and sets them (••^u m on a staff. 
As many as 1400 symlpols i\n l>e dis
played on two stait-\, includinfi chords of 
up to six notes. The ( nniputer will play 
back the music at anu time. 

ket are designed for use with the Apple 
II: the alphaSyntauri. made by Syn-
tauri (San Mateo. Cai», and the Sound-
chaser. made by Passport Designi ' Half 
Moon Bay, Cai.' The alphaSyntauri 
and Soundchaser are roughly compara-
ble, although they differ in certain de
sign details. Both include a four- or five-
octave musica! keyboard. an interface 
card that connects the keyboard to the 
computer, digitai oscillator boards, a 
pair of foot pedali for special effects. 
and a library ot software on floppy 
disks. For Apple o'-vners. the alphaSyn
tauri and the &:-indchaser each cost 
$1495, about the same as a fairly inex
pensive home piano. Together with the 
computer, monitor, disk drive, and dot-
matrix printer. :he price comes to 



roughly $4000. stili less than many 
home organs. 

These micro-based systems generate 
Bounds with inexpensive digitai oscil
lator cards tha t plug into peripheral 
glots inside the Apple. Analog output is 
sent via one or more jacks to a stereo 
system, an instrument amplifier, or a 
pairof headphones. The alphaSyntaur i 
uses the MusicSystem digitai oscillator 
board, manufactured by Moun ta in 
Computer (Scotts Valley. Cai.); Pass-
port Designs* Soundchaser system uses 
an oscillator board of the company's 
own design. Last month Sequential Cir-
cuits (San Jose. Cai.) introduced a six-
voice board costing less than $300 that 
plugs into one of the expansion slots on 
the IBM PC or the Apple. 

While high-priced digitai synthesiz
ers use multiple DACs. the MusicSys
tem board generates several voices with 
one DAC by a technique known as time-
division multiplexing. A typical 8-bit 
microcomputer contains a clock with a 
frequency of approximately 1 million 
hertz. Because this clock is many times 
faster than any audio frequency, it can 
be divided into 16 separate cycles, or 
"logicai oscillators," which are fully 
programmable and can be addressed 
separately. Since each clock cycle has a 
sampling rate of 32,250 hertz, the maxi
mum frequency output per oscillator is, 
by virtue of the Nyquist Theorem, 
about 16,125 hertz. 

The alphaSyntauri comes with flop
py disks offering a vdàe variety of sim
ulated instruments called "presets." 
Each preset specifies two oscillator 
voices—with different waveforms and 
amplitude envelopes—which a re rout-
ed through separate audio outputs to 
simulate stereo. A typical preset file 
might include simulations of such in
struments as a pip)e organ, t rumpet . 
flute, oboe, saxophone. clarinet, strings, 
cello, guitar, and electric piano. Be
tween five and 10 master files, each 
containing 10 presets. can be stored on 
asingle floppy disk. 

In order to play the a lphaSyntaur i . 
one inserts a floppy disk into the Apple 
disk drive and loads a master file con-
^ i n g 10 presets into the computer*s 
random-access memory (RAM). The vid
eo screen then displays the menu of 10 
instruments. By pressing a number on 
the Apple keyboard (0-9). one can acti-
vate any of these presets. much like 
setting the stops on an organ. To change 
Pi'esets. one simply types a different 
number. As an instrument is selécted, 
the video screeti displays its name and 
^nvelope pararieters . With a few key-
^i^kes, one can then set attack. decay. 
snstain, and release times over a range 
°*256gradations. 

Î he alphaSyntauri is polyphonic, 
Meaning that it can play chords of up to 

JHWR 
.\ew types^of sounds can be created on 
micro-based music systems by additive 
synthesis. Syntauri's Wave program digi
tally adds tu^ different waveforms and 
their harmonics to produce a composite 
waveform^ which is displayed on the 
computer screen. Here a sine wave af the 
third harmonic (top) ù combined with a 
triangle wave at the fifth harmonic to 
yield a composite waveform (middle). 
This waveform is then added to a square 
wave at the seventh harmonic to obtain 
an even more complex result (bottom). 

8 notes at a time using any preset in
s t rument stored in memory. A micro
processor in the musical keyboard 
scans t h e k e y s thousands of times a 
second. Upon encountering a depressed 
key. it tells the computer to generate a 
tone of the appropriate pitch by scan
ning the wave table at the correspond
ing frequency. Because the keyboard 
information is updated many times 
a second, the delay between striking a 
key and the onset of a note is not 
perceptible. 

The alphaSyntauri keyboard is also 
sensitive to the speed at which each key 
is struck, enabling the player to vary 
loudness somewhat for greater expres-
sivity. Under each key are two switch
es, one activated when the key is part-
way down and the other when it is fully 
depressed. The computer measures the 
time in ter \a l between activation of the 
two sv^'itches, calculates the velocity. 

and adjusts the amplitude (loudness) of 
the output signal accordingly. Unfortu-
nately, the alphaSynUuri uses an inex
pensive keyboard (about $300) that is 
mconsistent in interpreting velocity in
formation; striking the same key 20 
times with the same amount of force 
yields several different volume levels. 

^ ak ing waves. Because the 
micro-based systems are con
trolied entirely by software, 

the musician is no longer limited by the 
dials and switches on a dedicated syn
thesizer. By loading a new group of 
presets. he can continually give the 
instrument new identities. In addition 
to the preset sounds that come with the 
synthesizer. special programs (includ
ing Syntauri's Wave and Quickwave 
programs and Passport Designs' Wave-
maker) enable the player to design new 
waveforms by additive synthesis—com
bining waves of different frequencies 
into composite waveforms that are rich-
er and more complex. 

With the Wavemaker program, the 
user lists the harmonics desired by typ
ing in numbers on the computer key
board. The computer then sums the 
waves corresponding to these harmon
ics and displays a graph of the compos
ite wave on the screen. This composite 
waveform does not have to contain a 
complete harmonic series; it might in
clude only the first fwe harmonics, only 
odd-numbered harmonics (first, third, 
fifth, seventh, etc), or harmonics of 
different amplitudes. Finally, the user 
can further refine the shape of the 
waveform by manipulating game j)ad-
dles (rotatable knobs) to move a cursor 
around the screen. 

Although the alphaSyntauri and the 
Soundchaser can produce a wide vari
ety of interesting sounds, they have a 
number of hardware limitations. The 
digitai oscillator boards in these sys
tems, says Moog, "do a great deal for 
what they cost but are not of the quality 
of an analog instrument in the same 
price range. The quality of the sounds is 
limited by the resolution of the wave
form, the clock s]3eed, and the degree of 
filtering after digital-to-analog conver
sion. If you try to produce a complex 
waveform at a high pitch, there is so 
much distortion that the tone comes out 
sounding like noise." 

Microcomputer-based music systems 
also have software limitations. For one 
thing, they use only additive synthesis, 
neglecting other powerful methods 
such as frequency modulation. More-
over, since the waveforms and enve
lopes are derived from scanning fixed 
wave tables, tìiey do not vary over time 
v^ithin a note or change as a function of 
pitch or amplitude. In contrast, acous
tic instruments generate highly dy-
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j32.fusion recording star Herbie 
^̂ jp(;ock, 44, has kjeen in the van-
j3fd of bringing microcomputer 
jjflology into the world of popular 
ffiusic. He started out tn classical mu
se beginning piarìo lessons at age ' 
li«and performing Mozart with the 
Cteago Symphonf Orchestra at 11. 
jillafinnell College in lowa. Hancock 
majored in engineerirìg for two years 
jndthen switched to music. After 
yaduation. he played jazz piano with 
yeman Hawkins. Donald Byrd. and 
liHes Davis before starting his own 
youp in 1968. Since then he has 
0je neariy 50 albums. as well as 
Insî res for Blowup and Death 
». Recently he won a Grammy 
Awardfor the song "Rockìt" from his 
aest album. Future Shock, and com-

the score for the film A Sol-
is's Story. 
Bectronic music was a naturai out-

jfowth of Hancock's interest in engi-
i«ering and in new jazz forms. He 
dscovered synthesizers in 1971 and 
played one on his 1973 Headhunters 
àifn. Six years later he was intro-
telto the musical potential of mi-
(jocomputers by his keyboard engi-
w.Bryan Bell. "When I first got my 
H()ple," Hancock remembers, "I was 
fEcording over at United Western Re
cording Studios. Bryan was in the 
intenance room, writing a program 

tiat described the patching of the in-
stfijnients 1 had—which ones were 

ed into which effects. and which 
wceswent where." (Patching is the 
wnbination of oscillators to create 
specific sounds; this process was 
te manually with patch cords on 
early synthesizers but now is done 
Wronically.) 
Hancock owns two software-based 

synttiesizers, the alphaSyntauri and 
teRhodes Chroma. "The alphaSyn-
W actuàlly utilizes the Apple as the 
iwce of the sounds. while the Chro-
l̂ises the Apple to store musical 

»]iiences;* he says. "On my last al-
hFuture Shock, I used the alpha
Syntauri along with another instrument 
''play some of the melodies and 
Nemnelodies." Hancock uses the 
Jf̂ Syritauri for composing as well. 
'16-track recordtng software stores 
f̂K)tes as he plays. so he does not 

^lo pause and write them down. 
V ^ Bell has aJso developed a 
^̂ 't̂ Ĵased system for controlling a 
^Vof instmments from a few mas-
Jl̂ eyboards. Hancock often plays 
''o 20 different synthesizers in one 
"^to achieve a variety of effects. "I 
Ĵ to have to oin around from in-
Jjj^t to instnifnent which was 
"^ofridicukxis." he says. "What I 

Herbie Hancock: 
micro music pioneer 

wanted was to be able to access the 
electronics of any of the synthesizers 
from two stationary keyboards, one 
for each hand, and a portable key
board that I could wear around my 
neck." Bell solved this problem by 
building an automated patch bay—a 
box connected to the Apple so that 
sounds on different synthesizer^ can 
be selécted by typing commands on 
the computer keyboard. 

With this system, Hancock says. "I 
can look at the menu on the screen 
and indicate which instruments I want 
to be the controllers and which ones 
rd like to patch them into. I give it a 
setup routine in the beginning, and 
then any time in the middle of a song 
I can change the patching of any of 
the instruments." Hancock can even 
program the computer in advance to 
change the patches at a specified 
point. "For exampìe. I can teli the Ap
ple that on the second chorus it 
should switch automaticaily from the 
instrument l've been playing to one or 
two other instruments." he says. Bell 
is currently upgrading the patch bay 
so that it can be controlied in real 
time by pushing single keys ("macro 
commands") on the Apple keyboard. 

Hancock is also delving into MIDI, 
the new hardware/software specifica-
tion system that enables electronic in
struments equipped with a standard 
digitai interface to communicate with 
one another and with micros. Last 
winter he bought two MIDI-equipped 
synthesizers: a Yamaha DX-7 and a 
Memory-Moog plus. Eventually the n-
terfaces will enable him to control uD 

to aght MIDI instruments from a mas
ter keyboard and to store multitrack 
musical sequences on the Apple. But 
Hancock points out that although 
most of the newer electronic instru
ments on the market have me MIDI in
terface, older ones do not. I can't 
trade in an Arp Odyssey for a new 
MIDI version," he says. "because the 
Arp company doesn't exist anymore. I 
suppose I could hire someone to find 
a way to convert it to MIDI, but that 
woukJ cost a lot of money. That's 
where my automated patch bay 
comes in. l'm converting MIDI to 
something my patch bay can under
stand, so that it can control ali my 
instruments." 

Overall, Hancock is very impressed 
with the capabilities of micro-based 
synthesizers. "I think that microcom
puter instruments like the alphaSyn
tauri have an incredible amount of 
flexibility," he says. "The only synthe
sizer I own that h^s comparable flexi
bility is the Fairlight CMI, which costs 
$30.000." Moreover. he feels that 
what micro-based systems lack in 
sound quality they make up for in 
pnce. "You can't expect an instru
ment that costs so little to sound as 
good as a dedicated synthesizer that 
costs considerably more." he says. 
"T^e fact that you can get a digitai 
synthesizer at that price is already 
unfcelievable." 

Hancock is looking forward to the 
day when micro-based instruments 
are capable of top-quality music syn
thesis. "My needs are not the same 
as someone who's making music at 
home or on a semipro level." he 
says. "But l'm sure that in the future 
these instruments will have a line that 
is up to professional standards. yet 
with the same low prices." 

To completely satisfy musicians like 
Hancock, micro-based synthesizers 
w'ii need longer keytx)ards with better 
vclume control, as well as sound-gen-
erating systems that offer a wider 
range of frequencies. The sound qual
ity of current micro-based synthesiz
ers is constrained by the use of inex
pensive oscillator boards and the 
relative slowness of the Apple irs 
6502 microprocessof. which limits the 
digitai sampling rate. Harxxxk sug
gests that an improved instrument 
might utilize the Macintosh processor. 
whk:h is about 15 times faster. or a 
special-purpose system for multitask
ing or coprocessing. In arìy case, he 
is convinced that mcro-fcased synthe
sizers will eventually achieve a sound 
quality approaching that o* digitai re
cording. "It's a digitai ifìstrument," he 
says. "so why not?" 
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: waveforms in which harmonics 
jid fall at different rates within a 
and vary markedly at diiferent 
«s and amplitudes. Furthermore, 
», such as the rasping of a violin 
against the strings, plays an impor-
role in producing the characteris-

imbres of acoustic instnmients. 
ecause of the simplicity of the 
nd-generating process, micro-based 
lic systems carmot imitate acoustic 
truments realistically, although 
jy can produce a wide variety of sat-
ying timbres. Dedicated computer-
sed synthesizers such as the Syn-
svier II, made by New England 
jgital (White Water Junction, Vt.), or 
le CMI, made by Fairlight (Rushcut-
•r'sBay, N-S.W, Australia), offer con-
iderably bener sound quality, but at 
flore than 10 times the cost. 
The alphaSyntauri is capable of sev-

iral special effects. Vibrato—^a rapid 
lluctuation in pitch characteristic of 
nnd and string instruments—can be 
added in the digitai domain by modulat-
ing the primar>' waveform with a sec
ond, lower-frequency waveform. Game 
paddles that come with the Apple com
puter control the rate and frequency 
range of the vibrato. The rate can range 
|from less than 1 hertz for a sirenlike 
I effect to about 20 hertz. Other effects 
|indude glide (sweeping smoothly from 
one note to the next along the frequen
cy scale), controlied with a foot pedal, 
and pitch bending (altering the pitch of 
a note up or down to achieve an effect 
reminiscent of an electric guitar), con
trolied with game paddles. 
A feature called Ensemble activates 

upto 8 different instruments (16 oscilla
tors) with one keystroke, making the 
sound "thicker" and more interesting. 
'Because there are a total of 16 oscilla
tore, the use of Ensemble reduces the 
number of notes that can be played at 

once.) One can also pUy two or more 
instruments at a time by "splitting" the 
keyboard; the lower two octaves of the 
keyboard might be set for bass guitar 
and the upper three octaves reserved 
ior stnng voices. 

Both the alphaSyntauri and the 
Soundchaser can be syTichronized with 
an electronic percussion machine, cr^ 
atmg a rhythmic background for key
board playing. This feature is particu
larly useful because percussion sounds 
are difficult to reproduce on a soft
ware-based s>mthesi2er. The reason is 
that many percussion sounds consist of 
"white noise"—a random distribution 
of frequencies throughout the audible 
spectrum. Although a white-noise 
waveform can be generated from a ran-
dom-number table, the frequency re
strictions of the oscillator boards limit 
the quality of the audio output. 

ecording and transcribing. 
Both Syntauri and Passport De
signs offer software operating 

systems—called respectively Metatrak 
II and Turbo-Traks—that convert a 
personal computer into a simulated 16-
track recording studio. A basic compo
nent of these programs is a sequencer, 
which records exactly what is played on 
the keyboard and then plays the piece 
back immediately or records it on disk 
for later^ playback. Each note in the 
sequence is stored in the form of 8 
binary words specifying pitch, ampli
tude, timing, etc. 

Because the sequencer program has 
16 separate tracks, a musician can or
chestrate a multipari: musical arrange
ment by layering instrument parts on 
top of those prevàously recorded. He 
plays the first part on the musical key
board using one preset instnmaent, 
types in a new preset number to switch 
instruments, and instructs the comput

er to play back the first part while 
simultaneously recording the second. 
This overdubbing process can be repeat-
ed until 16 different parts have been 
recorded During playhack, one can al
ter any parameter of the sound (includ
ing vibrato, envelope. volume, and tem
po . ttim individuai tracks on or off, and 
change the orchestration by keeping 
the same note files but using a different 
set of instruments. Moreover, any part 
can be automaticaily transposed up or 
down a four-octave span. 

The software recording interface sim-
ulates useful features of a multitrack 
tape recorder, including erase and fast 
forward. The Syntauri program in
cludes punch-in and punch-out editing, 
wh:ch enables one to replace short seg-
mer.Ls of a track without ha\ing to 
rerecord the entire part. A sj-nc-to-tape 
option also allows every track in a Me
tatrak or Turbo-Traks recording to be 
transferred individually to a multi
track tape deck in perfect synchrony. 

A current limitation of the sequencer 
prc^ams is Storage. The capacity of 
Passport Designs' Turbo-Traks depends 
on the amount of memory in the Apple 
computer. A 48K RAM chip stores 4000 
no^es, a 64K RAM chip about 8000. Syn
tauri's Metatrgdc II stores only about 
3OD0 notes—the equivalent of a 4-min-
ute pop song—and even less if key-
velocity information is included. But a 
hardware and software option called 
Metaextender, released in May. in
cludes a 256K memory card with a 
capacity of 20,000 notes. 

Transcription software is also avail
able for converting stored note se
quences into musical notation, which 
can then be displayed on the computer 
screen or printed out as a hard-copy 
score. Ck)mposer*s Assistant ($179), a 
program from Syntauri, first asks the 
user to supply basic parameters such as 
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Microcomc-'e' 

Musical instrument Digital Interface 
(MIDI), a hardware/software system, 

I enables several electronic instruments 
I (such as synthesizers or rhythm ma-
I chines) to be controlied from a single 
I rnasler keytioard. As many as eight 
I 'nstruments can be organized in a 
I ciaisy-ci" ;̂n configuration. Digital data 
I "Om the master keyboard pass 

through a microcomputer-Imked con-
, troller, \^n:ch allows the micro to store 

and play back MIDI information. The 
data trains, labeied with binary chan
nel numbers, are then fed over a sn-
gle bus to the "slave" instruments. 
which can be set to different chan
nels. When the master keyboard ts 
played on a specific channel, on̂ > 
those inst^jments set to the sarre 
channel wit. sound In additton. eacn 
instrument copies ali the K',\D\ mfo'-
mation an j passes tt along to the next 

ìnsfument in the chatn. There is no 
detectable lag between instruments 
as ong as relatively small amounts of 
óa'3. are being fed over the network 
(s-^*n as a bass line,'timing informa
tica for drum machines, or keytx)ard 
rhv '̂̂ m accompaniment) or if just a 
fé.', ns^^uments are exchanging large 
a-^sjnts of data (such as multiple 
ru^s 0* notes or quick chord 
P'cg^essions). 
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^sni key signatures and tempo, 
liepwgram analyzes the stored note 
jl(, accurately measures rhythm and 
jote duration, and follows a complex 
Itofrules and procedures :o format 
jie score on a single or doublé staff 
Hecomposer can edit the score on the 
0ffl before producing hard copies on 
,iJt̂ natrix printerì 
Tlie ability of the transcription pro

pani tocombine 16 tracks of music into 
ne piano spore with bass and treble 
loeîaDd to transpose £my line immedi-
itely, makes it ideal for producing stu-
jjoiOBioD parts. Says Lehrmain, '*If Fm 
|)iiig a string arrangement for a studio 
reconling session, I can work out the 
itring parts on the computer, print out 
tach part separately, and hand them 
ojitiothe musicians." 
Ile transcription program has some 

Initations, however. Although it does 
od job of transcribing keyboard 

jiiecesthat are accurately performed, it 
tonot correct for playing errors such 
asrushing or hesitating. The length of 
tke printed score is also limited by the 
imount of music that can be stored in 
memory. Moreover, the output of the 
Composer's Assistant is rather crude-
Iwldng: eighth and sixteenth notes in 
xries are printed with separate stem 
flagsinstead of a continuous beam, and 
illstems point up. 
Recently, Passport Designs released 

amore sophisticated transcription pro
gram called Polywriter ($299), which 
handles a wide variety of formats, in
cluding scores for piano, chorus, or or-
ckesira. The program does an elegant 
jobofnotation, including such features 
tì proper direction of note stems and 
Hâ  ties, triplet brackets, resta, and 
iiinwiote chords. The score can then be 
printed out on a dot-matrix printer at a 
sNof 2 pages a minute. 

r j g i t a l interface. A recent ad-
j ' vance in computer music has 
-- been the collaboration of three 

Wng mgmufacturers of electronic 
"Dstmments—Yamaha (Buena Park, 
W-lRoland, and Sequential Circuits— 
to develop standard digitai hardware 
ind software so that electronic instru-
Dients can communicate with one an-
^Bnd with microcomputers. Called 
jke Musical Instrument Digital Inter
di* (MIDI), this system is now avail-
** on a number of new electronic 
uwniments. 
^ l is an informai agreement on 
•Jtfirfece circuitry and the "grammar" 
Ji'stendard, nonproprietary language 
™fsending meaningful digitai informa
ci between electronic instruments. 
Jj*nnnents equipped with MIDI can 
ŷsnit digitally encoded information 

^ other MIDI instruments linked 
"Jtkem when to sound and what notes 

Printout ofthe Polywriter music tran-
scription program demonstrates the im-
pressive quality ofthe notation. A mi
crocomputer generated the score 
automaticaily from a stored file of music 
that had been played earlier on the 
Soundchaser keyboard. (The score in the 
photo is the song ^As Time Goes By. **) 

to play. "A MIDI device is a source of 
information, a sink of information, or 
both," explains Steve Haflich, a lectur-
er in music at MIT. Physically, MIDI 
appears as two or three jacks on an 
instrument for receiving, sending, or 
passing along MIDI data. To simplify 
the interconnection of instruments, 
MIDI data are carried over standard 
audio cable and are transmitted in a 
serial, bidirectional stream at a rate of 
32,250 bits per second. 

MIDI offers two important benefits to 
musicians. First, as MIDI-compatible 
equipment is introduced, players will 
be able to purchase keyboards, sequenc-
ers, and rhythm units from a variety of 
manufacturers with the assuremce that 
these units will work together as an 
integrated system. Playing a MIDI syn
thesizer linked to another MIDI instru
ment causes the first synthesizer to 
sound the notes and, simultaneously, to 
send a stream of digitai information 
representing notes played, note dura
tions, volume levels, and other data 
over the audio cable. 

MIDI has multiple channels to which 
different instruments can be assigned. 
Data sent out by each instrument are 
labeied with a 4-bit channel number. 
Thus a MIDI synthesizer linked to the 
master keyboard and set to the same 
channel will pick up the data stream 
and respond to it. For exampìe, notes 
played on one MIDI instrument can 
sound on another. two MIDI instru
ments can produce different sounds in 
response to the same stream of notes, 
and rhythms set up on a keyboard can 
be played on a drum machine. Roland 
recently introduced an electric guitar 
equipped with a MIDI interface; hooked 
up to a synthesizer playing in "slave 

mode," the guitar sounds like an organ, 
xylophone, or some other instrument. 

The other main benefit of MIDI is that 
it can enable a microcomputer to con
trol a set of stand-alone synthesizers. A 
few hardware/software packages for 
connecting MIDI instruments to a host 
microcomputer are currently available. 
Passport Designs makes MIDI interface 
cards 'S195) for the Apple II and the 
Commodore 64, and Roland recently 
introduced the M P U ^ l MIDI Process
ing Unit ($175)—a "smart" interface 
for the Apple, IBM PC, and PCjr. The 
MPU-401 functions as a data recorder, 
looking after ali aspects of storing and 
plajòng MIDI data except the host com
puter's memory management. It there
fore increases the speed and efficiency 
with which MIDI data can be processed. 

Although MIDI has a wide variety of 
potential applications, nearly ali the 
software presently available is for Stor
age of sounds and sequences. Recording 
from multiple synthesizers is possible 
because of MIDL's channel-select capa
bility, in which separate channel codes 
are assigned to data from different in
struments. Passport Designs* MIDI/4 
(S99) is a four-channel recording pro
gram that enables a personal computer 
to record multiple tracks from four 
MIDI instruments (one track at a time) 
and has a capacity of 7000 notes. Each 
track is stored in memory by playing 
the instrument live to a computer-gen-
erated metronome beat. The recorded 
tracks are then combined to form a 
complete musical piece, which can be 
played back on either the originai in
struments or different ones. Roland's 
MIDI Music Recorder software (SlOO) 
can store multitrack sequences from up 
to eight electronic instruments, but has 
a capacity of only 3500 notes. 

A third digitai recording programi, 
Sequential Circuits' Sequencer 64 
S195', is designed for the Commodore 

64 and any MIDI-equipped synthesizer. 
"Our audience is musicians, and since 
we knew they would have to go out and 
buy a computer, we chose the Commo
dore because at S200 it's very afford-
able," explains Steve Salyer, Sequen
tial Circuits' marketing manager. 
Resembling a plastic game cartridge, 
the Sequencer 64 plugs into the game 
slot on the Commodore and comes with 
ali software stored in read-only memo
ry (ROM) and a capacity of 4000 notes. 
Using this device, a musician can re
cord eight different sequences of vari
able length, each containing up to six 
tracks and including velocity infor
mation and pitch bending. Once the 
phrases have been recorded, they can 
be linked in any order to create a com
position. The piece can then be edited, 
transposed, speeded up, slowed down, 
or synchronized with a drum machine. 

r-VÀ 



Tor another $200, a user can buy a 
disk drive, so he can put together any 
number of aongs and then dump them 
io disk," Salyer adds. 

MIDI recording software offers musi
cians powerfiil capabilities for perform
ing and recording. "Say you're a key
board player fortunate enough to have 
several MIDI-equipped synthesizers," 
says Steve Léonard, a Los Angeles-
based musician and programmer. Tf 
youVe got a personal computer with a 
MIDI unit and 8-track recording soft
ware, you can prerecord ali your parts 
except the one or two that you*re actu
àlly going to play on stage. So in concert 
or in the recording studio, you set up 
your racks of synthesizers, load up the 
computer ^ith the prerecorded tracks, 
and hit the RETURN key The computer 
then spits out ali the prerecorded parts, 
so each synthesizer is playing a differ
ent part in real time." In this way, MIDI 
enables a single performer to play sev
eral instruments at once, with the com
puter ser\ing as "conductor." 

Since MIDI is a serial device (that is. it 
transmits one bit at a time), some critics 
have questioned whether the interface 
is fast enough to handle 8 channels 
of MIDI data simultaneously. Roland 
claims that its MIDI code can trans
mit over 500 notes a second; according 
to MTT's Haflich, this resolution is 
adequate as long as each instrument is 
playing a fairly simple part. "Normally, 
for notes of a chord to be perceived as 
simultaneous, you're tjilking about a 
few hundredths of a second, which is 
the equivalent of a few tens of MIDI 
noteevent transitions," he says. "So 
the speed ofthe interface is on the order 
of what you need." 

MIDI offers a wide variety of potential 
applications, including multikeyboard 
orchestration, composing and editing of 
sequences, automated music notation 
and transcription, and integration of 
video sjmthesis with 'music synthesis. 
The average musician who uses a per
sonal computer to control his MIDI in
stmments will probably not do much in 
the way of programming; instead he 
will be more likely to buy pre-written 
software for manipulating, storing, or 
transcribing MIDI information. A MIDI 
version of Passport Designs* Polywriter 
transcription program is already avail
able, and a number of companies (in
cluding Passport Designs, Yamaha, Ro
land, and Sequential Circuits) are 
Working on MIDI editing programs that 
should be reaching the market in the 
î xt few yearsi Communications prò-
*̂̂ nis are al«o being developed for 

jfansmitting MIDI data over telephone 
^es through a modem, so that a musi-
^ in New York will be able to 
phone" a piece of electronic music to a 

^dio session in Los Angeles. 

But Léonard contends that although 
MIDI has a lot of potential, the major 
manufacturers are not putting much of 
an effort into making it a viable prod
uct, because of the expense of develop^ 
ing sophisticated software. 'They've es
sentially provided the input and output 
plugs and some basic software, and if 
you want to do anything sexier than 
that, you have to do it yourself or find 
someone to do it for you," he says. 
Richard King, an engineer at Roland, 
responds that the company is releasing 
the programming spedfìcations for the 
MPU-401 to anyone who requests them, 
in order to eneourage software develop
ment. '1 would say that there's a great 
interest among independent program
mers right now in developing MIDI soft
ware," he adds. Unfortunately, very 
few people have really mastered both 
music and programming and are will-
ing to invest the hundreds of hours 
required to develop a top-notch product. 
As a result, it wiU be some time before 
the new programs are musically liter-
ate and £^le to get the most out of the 
equipment. 

Most early applications of MIDI will 
be aimed at the professional and semi
pro market, but as the cost of stand-
alone synthesizers comes down, there 
will be a growing demand for programs 
for the home-entertainment market. 
Roland's King believes that a major 
future application of MIDI will be for 
music education. "If teacher and stu
dent both have an Apple and a MIDI 
electric piano, the teacher can record 
technical exercises or duets on the ^ ^ 
tem and have the student take the disk 
home and practice with it." Chris Alba
no, vice-president for marketing at 
Passport Designs, says his company is 
developing prerecorded MIDI albums, 
as well as programs for teaching chords, 
intervals, jazz, and pop music. 

Guitar controller from Ro
land is equipped with MIDI 
It can therefore be inter-
faced with a synthesixery 
giving it access to a wide 
variety of timbres, ranging 
from xylophone to trumpet 

Although microcomputer-based mu
sic systems are stili at an early stage of 
development, they are evolving rapidly. 
Current systems may lack the sound 
quality of top-of-the-Iine dedicated syn
thesizers, but they are nonetheless ca
pable of generating a remarkable vari
ety of timbres at a fraction of the coet. 
Moreover, because microcomputer mu
sic systems are modulau- with respect to 
both hardware and software, they will 
be able to incorporate advances in mu
sic-generation and electronics technolo
gy without rendering the main compo
nents obsolete. Says Moog, "The 
strength of these systems is that they 
are open-ended. Once you buy the basic 
hardware, updates and extensions of 
the system are very cheap." 

In addition to providing powerful 
new capaibilities for musicians, the com
puter music revolution promises to 
bring the pleasures of music making to 
p>eople who would like to play and com
pose but who lack basic performing 
skills. "The computer allows you to use 
your intellect as your talent," ss.ys 
Chris Noyes, an instructor at Berklee 
College of Music (Boston). "You need to 
have musical ideas, but you don't have 
to be a proficient keyboard player. If 
you hear something that you like and 
can play it slowly, one note at a time, 
you can create a very complex composi
tion. And because the computer serves 
as a score pad, you don't bave to spend 
two years learning notation." For those 
of US who abandoned music lessons in 
childhood, then, computer music sys
tems offer a second chance. D 

Jonathan B. Tucker is a senior editor of 
HIGH TECHNOLOGY. 

For futher information see BUSINESS 
OUTLOOK on next page and RE
SOURCES on page 78. 
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Vin G r a b i l l 
(usetts Institute of Technology Center for Advanced Visual Studies 40 Massachii<;Ptt<; Auon,,^ r^,^^ -^ 

t u ividssacnusetts Avenue Cambridge, Massachusetts 02139 

David Rowland 
1905 ^8th St. 
Lubbock, Texas 79^12 

Bear David, September 29, 1984 

It was pleasant speaking with you on the phone last 
Wednesday afternoon, I am responsive to your questions 
and excited with your enthusiasm in media art, media 
architecture, media design - whatever words we choose 
to speak of imaginative work hy creative artists and 
researchers using the tools of television to develop 
new contexts for communication and artistic expression. 

I am encouraged that you are investigating the value 
of archiving works of electronic art onto videodisc. 
It is certainly a concern of mine, both for disc's ease 
of exhibition and distribution as well as videodisc's 
promise of preservation and thereby continuity. 
Besides, as a new, largely untapped art form, computer-
driven videodisc presents the possibility of an entirely 
new expression reflecting our times. 

Enclosed herein is a package of material l've quickly 
gathered for your initial interest: 

- CENTERVIDEO catalogue 

- Interactive Video Disc Travelling Exhibition catalogue 

- G.A.V.S./M.I.T. Fall Semester 1984 

- Two flyers for "New Images" cable TV series 

- Script for "Performance in Color Video and Live Time" 

Please don't hesitate to cali i^ I,cf^^®,9^ further 
assistance. My numbers are 617-255-^415 (day) and 
617-242-0864 (ève). 

Vin Grabill 

Telephone(617)253-4415 



Vin Grabill 
Massachusetts I n s t i t u t e of Technology 
Center for Advanced Visual Studies 
40 Massachusetts Avenue 
Cambridge, Massachusetts 02139 October 24 1984 

Dear Vin, 

Thank you very much for sending the C.A.V.S. information. The activities you 
are involved in are very similar to what Dr. Kim Smith proposes for the 
Electronic Arts Archive and Research Institute (EAARI). It is extremely 
helpful to have case study substantiation both for the EAARI proposai and my 
architectural thesis project. Dr. Smith has placed your materials into the 
EAARI permanent collection. As an art historian, he views collections and 
preservation as a prime function of EAARI, and I have no doubt that he will 
contact C.A.V.S. at a later date to obtain more literature. 

I had chosen Dr. Smith's proposai of a new building for EARRI for my thesis 
mainly due to my own interest in musical recording art and electronic music. 
Since then, I have come to appreciate the EAARI viewpoint that many forms of 
electronic art exist, such as computer graphics, interactive disc, robotics, 
and electronic music. As I learn more, the process of combining ali these forms 
into video art seems as exciting as the product. 

It is my hope that a new home for the EAARI will become a reality at Texas Tech, 
and enjoy as much success as C.A.V.S.. For the time being, the EAARI provides 
an absorbing thesis topic for this interested researcher. 

Once again, I thank you for your help and wish you the best in your endeavor 
to create "reflections of our times" as you said in your letter. Enclosed 
please find a copy of an article from "Insight", the Texas Tech Newsletter. 
I am sure you will find it interesting. Thanks again. 

Sincerely, 

David Rowland 
1905 48th Street 
Lubbock, Texas 79412 
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INTRQDUCriQN TO DESIGN DOCUMENTATION 

The intent of the design documentation is to provide a sequential description 

of ali aspects of design development that have Ied to the final design pro

posai for EAARI. The following sequential descriptions relate to respectively 

numbered slides that are bound within this text. Each slide represents a 

drawing or series of drawings and form studies that illustrate a particular 

phase of design development. Other included slides document final two- and 

three-dimensional exhibits of final design solutions. 

It is interesting to note that the conceptual issues addressed in the program 

are strongly evident in design development. However, the range of alternatives 

outlined in the Activity Analysis and Systems Performance Criteria proved to 

be too narrow and confining in terms of design development. This is most 

likely due to a lack of intimacy with design during the programming process. 

The contention here is that some aspects of programming might prove to be more 

fruitful if some initial elements of the design process could be integrated 

with the program. The format of the programming course stresses the avoid

ance of design development in the program on the basis of deterring precon-

ceived notions. The argument against this position is that program-integrai 

design investigation would ultimately carry the design process to a greater 

degree of development. The idea of a preconceived notion can also be thought 

of as an intuitive response. Regardless, the most apparent manifestation of 

design process that can be seen in this body of work is the investigation of 

alternatives. In this sense, design largely becomes a matter of allotted 

time and the number of alternatives that lead up to the final response. 



DOCUMEBTTATION 

Slide 1 Beginnings 

The most obvious expression characterized by the series of drawings in slide 

one is a very strong reaction to campus context. This is especially true 

with respect to materials and formai elements such as arcades and pyramidal 

roof forms. In other words, "boring." With the help of Professor William 

Stewart, I quickly carne to realize that context was not the issue. It was 

apparently not the issue in the case of the Law building or the Recreation 

Center, either. In terms of context, there is no building on the Tech Campus 

that bears any resemblance to the function of EAARI. The result of this 

initial exercise was the realization that the most important design issues 

to be concerned with were those that are functionally centrai to the project. 

It also became strongly apparent at this point that I had a long way to go 

in "the investigation of alternatives." 

Slide 2 First Form Study - "The Pyramids of Giza" 

Obviously, this idea quickly went to the museum of bad ideas, and I am happy 

to say that there are no elements of this design in the final solution. This 

is an exampìe of a preconceived notion that would have long since been rejected 

if design process had started integrai to programming. 

Slide 3 Refinement of "The Pyramids of Giza" 

The pyramids are stili there, but the beginnings of the idea of an enclosed 

community of diverse functions has emerged. This concept will eventually 

evolve into the prime generator of space and form. However, at this stage 

the functions are very segmented and disjointed, if not downright alienated 

from each other. The most important element of this design phase was the 



Gonc«pt of unity or community, which is very important when one considers 

the amount of diversity in functions that are present in the facility. It 

was also determined at this point that the originai site was too alienated 

from the campus community. This is especially true in the sense that the 

public community is a strong part of functional considerations such as thea

trical and media events. With this in mind, the site was moved to its present 

location, directly south of the Recreation Center which would place the 

facility adjacent to a strong circulation corridor from commuter parking. 

Slide 4 Pian Obsessions 

I became seized with the fear that the new site I had chosen would not be 

large enough. This phase involved a strong preoccupation with the detailed 

space list and a departure from the all-important conceptual issues. The most 

beneficiai aspect of this phase was that I gained a stronger idea of functional 

relationships than previously explored in the Activity Analysis. Here again, 

it became obvious to me that design and programming should be a simultaneous 

process. Of course, this would depend on the nature of the project, but in 

the case of EAARI, programming and design should have been inseparable from 

the start. 

Slide 5 Search for an Image 

The next phase of design was the opposite extreme from the previous one. 

After delving so deeply into the organizational aspects, I realized that I 

had no idea of what this thing looked like or should look like. Forraalism 

reared its ugly head in the form of garish structural expressions and over-

powering geometrics that had no relationshp to function. An important 

consideration of function is the EAARI requirements for flexibility and 

adaptability. The rigid geometrical concrete hallucination depicted in 



slide four is the antithesis of flexibility, and adaptability is out of the 

question. Ihis particular period in the design process became very frustrating. 

I found myself junping at cosmic images and realized that I was too concerned 

with how things look instead of how things work and feel. This series of 

drawings were "the darkest hour before the dawn," and I felt strongly compelled 

to start over, conceptually speaking. 

Slide 6 Return to Conceptual 

The previous gamut of selfish, image concious ideas propelled me back into a 

compassionate fit of human considerations. I began asking myself, as I had 

done earlier in the program, who are these people, and why are we building this 

facility? From case studies, I knew that the social environment is the most 

important consideration of any research facility, according to Dr. Edwin 

Land of Polaroid fame. I prefer to think of social environment more 

appropriately in terms of a sense of community, as mentioned earlier. One 

communes with nature, his fellow man, and with himself in meditation. The 

social environment is only one minor aspect of this scheme of things. The 

sense of community, or the sense of unity is a more inclusive concept than 

a mere social environment. A community must be a myttéd of social envirorments 

and must offer a complete range of behavioral alternatives if it is to be a 

true community. This is especially true in the case of EAARI with its diverse 

range of disciplines and functions. 

With this idea in mind, I realized that space for people is more important 

than images or forms. The very loose pian sketch in slide six illustrates 

an emphasis on behavioral focii and other human relationships. At this 

point I realized that the building design must have the inherent ability to 



change with tlie activities of its inhabitants. The parallel between space for 

people and the space frame became the obvious solution. The space frame 

allows a great amount of flexibility in that it can span great open distances, 

which àOoB changes in enclosed functions without interference from interme

diate support elements. Tlie space frame structure is also easily adaptable in 

its own configuration. Further justification was realized when I found that 

a triangulated grid for a space frame can generate some very interesting 

spaces which can Iend a lot of latitude to behavioral alternatives. These 

alternatives can range from very intimate social spaces to an ali enclosing 

community space with open site lines to other nodes of activity, social or 

otherwise. This phase of design was the beginning of the end solution. I 

felt at the time that this response was honestly based on the needs of the 

EAARI people and not on my own desires to be a "great architect" in the eyes 

of everyone, eyes being the key word. 

Slide 7 First Pian on Triangulated Grid 

The most obvious problean with plans is their inherent lack of ability to 

explain space. In solution, I started working on a study "space model" as 

the pian developed (see slide eight). The first decision I had to make after 

choosing a space frame structure was on the type of module to be used. The 

tetrahedron/octahedron module allows three dimensionai expansion, unlike the 

less flexible rectangular grid types, so I chose the former. I didn't fully 

realize it at the time, but the tetra/octa module would generate some very 

interesting forms, even in pian, as can be seen in this slide. The problem 

with this particular pian was that I deviated from the equilateral triangle 

grid in several places. After later structural models, I realized that this 

was a gross error which made the integration between structure and enclosure 

nearly impossible. 



Slide 8 Space Model 

This idea of a "space model" that can be developed simultaneously with a pian 

is something that I will always do from this point forv;ard. One can very 

easily build chipboard extensions of pian into space over a developing pian. 

I have found this to be a fantastic design tool. The advantage of this 

method, if one has time, is that there are no nasty surprises or misconceptions 

about the actual enclosed space. 

Slide 9 Space Frame Mock-up with Research Office Modules 

This model was very important because it was here I leamed exactly what a 

space frane does, and how it can expand. Doing this model made me realize the 

importance of staying on the lower grid of the space frame in pian. I also 

realized that I had chosen the right module configuration mainly because I 

liked it more after 1 understood how it \i7orked. 

Slide 10 Final Pian with Grid Corrections 

It is not easy to generate a functional pian from a triangulated grid, espe-^ '_-

cially for a facility with functions as diverse as those associated with 

EAARI. However, as explained earlier, the decision to utilize a space frame 

with its associated grid was not based on ease. In fact, as it tums out, 

a space frame is a very complex thing. Ihis system was chosen out of 

consideration for the users and their needs and not how easy it would be to 

design, model, or communicate, as I found out later. 

Slides of Final Exhibits 

The final exhibits shown are more the result of process than product. This 

designer has most assuredly presented more elegant renderings and drawings 

in his learning experience. However, there is no comparison with previous 
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projects in terms of the amount of thought that went into this design. I feel 

that th i s proposai i s something that V70uld work, both functionally and 

s t ruc tu ra l ly . 
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CONCLUSION 

The most important realization that I have advanced from this exercise 

is that art and technology are inseparable. In my opinion, this is the 

point that was missed by the Modem Movement, and most Post Modernists. 

I have spent a great deal of time searching for an expression that would 

be appropriate for the Electronic Arts ARchive and Research Institute, 

and it seems that I have found it, if not by happy accident. What could 

be more appropriate than a building that says "technology is art." 

Of course this remains to be seen, especially in the eyes of others. 

But hopefully, the design will speak for itself. 

In terms of design process, I feel as though I have been on a great joumey 

which reinforces previous references to a design process. l'm not sure 

if the "investigation of alternatives" is in fact a design process, but 

whatever it is, it works for me. l'm not sure if any one patent process 

can work, but I think every designer owes it to himself and his clients 

to see how far that his solutions can go within the allotted time frame. 


