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Architecture is a spatial reality and, as such, should

be designed spatially. Traditional methods of two
dimensional design offer limited insight to the nature of
the built project. By designing a project in three
dimensions from its inception, an architect comes
closer to the actuality of the building. This thesis
addresses the possibilities and realities of three
dimensional computer aided design.

Radical changes in computer technology have
made interactive three dimensional design possible.
Clusters of processing units acting in parallel offer
unprecedented flexibility and computing power. New
methods of input such as voice and gesture activation
are allowing greater flexibility of input. The future of
three dimensional computer aided design points to
higher resolution displays, holographic imaging, and
spatial object manipulation.

The vehicle for this architectural thesis is a
computer research facility; The National Institute for
Advanced Media. The project addresses the demands
that new computer technologies place on architecture.
It also offers a direction for designing with these new
technologies.

This thesis contains an analysis of the architectural
project, a complete description of the architectural
process, and a summary of all software packages
considered. The Apple Macintosh llfx was chosen as
the hardware platform for this investigation because of
its object oriented graphical environment and for its
advanced multimedia capabilities.
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cybernetics (si'bernet'iks) n. study of the automatic CYBEFINETICS
controls governing the operation of complex electronic
machines and animal nenlous systems. 1948, CyberSpace is a current media term used toAmerican English, formed from Greek kybernétes describe an environment that is wholly computersteersman, pilot (from kybernan to steer) + English generated. The term was derived from the need of
-ics; see GOVERN. The word was coined by Norbert the computer industry to find a proper terminology forWiener, 1894-1964, American mathematician. the emerging technology of computer based reality.
-cybernetic ad]. 1951, back formation from The term "virtual reality" has been used, but Iacks acybernetics. -cybernate v. 1962, back formation from certain descriptive quality for the true nature of the
cybernation. -cybernation n. automation through the medium.
use of computers. 1962, formed as a blend of English CyberSpace takes its name from the early 1960'scybem(etics) + (autom)ation. studies in "cybernetics", a term coined by its creator

Norbert Wiener. Cybernetics was defined by Wiener
as "the science of control and communication, in thespace n. borrowed from Latin spatium room, area, animal and the machine." ln the 1960's, books on thedistance, stretch of time. "theory of machines" often delt with the mechanical
aspects of machines. Cybernetics is also a theory of
machines, but one that deals not with things but "wayscyberspace n. the existence of a computer generated of behaving." Cybernetics does not ask "what is this

reality or space or controlling any such generated thing?" but "what does it do?"
environment by computer. Developed as a current Cybernetics typically treats any given, particular,
media phenomenon, source unknown. Term machine by asking not "what individual act will itdeveloped in opposition to existing terminology virtual produce now?" but "what are all the possible
reality. 1991, formed as a blend of cyber(netics) + behaviors that it can produce?" Thus, information
space. theory plays an essential part in the investigation.

Information theory is characterized by dealing with a
set of possibilities. Its primary output and final
statements are about the sets of possibilities, and not
about an individual element of the set.

Cybernetics envisages a set of possibilities much
wider than the actual, and then asks why a particular
case should conform to a particular restriction. The
nature of the system is rarely important; what is
important is the extent to which the system is subject
to determining and controlling factors.

The most fundamental concept in cybernetics is
that of "difference". Either two things are recognizably
different or one thing has changed with time.
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lT Tp Traditional Tools‘TT T __T T"TTTTTTTl T "TTT T Traditlonally, the tools for the practuce ofT TT TTT Tt TT T . architecture have been about manually marking a flatT .T’T·TT ‘T II"' surface so that documents could be moved, stored,
T ,,,;.. gpl T....T„...T" T shared, and duplicated. The last decade has seen a

T 'Ihl"TT,TlTTTT T TT , li {pTTTTT ljlu T T dramatic increase in computer technology. ThisTT T Til__pTTTfTT T p technology was embraced by the architecturalTTTTTTT TTT..,,,,,,,y T p,{,T,_;;;
Ü

Tllll T mv T profession at its inception. However, architects have
_ _ TT iT‘TT‘T A Y) __ _ ‘lv__

{ not evaluated the way In which the technology is
T, I ° ° ° rt °t t d

'
tt pTTTTTTT p Tt aryvusionariessaw an oppo uniy 0 eegatef T T{TTTTTTTT TTTTTT{ tzomplex antd repstituve taslts, normatlyddtone by hand,TTTTT gg TT T $6. TTTT,5; T 0 a compu er. e co_mpu er execu e umeI ‘ ;·;T.§§T_T, consumung and repetutive tasks quuckly, without error.

pp T ** T ’ pT ,éT6 _ ,:¢’¥T€ Early computer technology was marred by basic_
T _ TTTTTTTT problems of executuon and dlffuculties un developing a

TT TT TTTTT T TTTTTTTTTTTTTT TTTTT T TTTliTTTT ilTTTTTTTTTTTT Illll3‘T‘ T1TlTTTlTTTTTflll lll TTTTTT ,T TT TTTTTTT Tl vlable way to input, store, manage, retrieve, and
distribute information. The problem was that the right
questions were not asked of the technology. We

{ __ __ p _ __ wanted the machine to behave like we did, do theT v { T T thitwgls xtve did, and execute those commands with asT Tt TTTj T _ T { T itte ep as necessary. The question that shouldli _, __] ,_,,,__,.___T-i·f- TT ll T TT p _ T p have been asked was, "what can this technology do
NL QD j| TTTTTTT T T TTTTTT T TT T for us that we can not do?"

T -"T‘.T ”¤"=· "'IT —"'·;.·· p Computers today are small and getting
{ i smaller--and more powerful. Today, many people

TTTT {T,·;,T—„—T„·i%_;___·_-;—__,,;..¤,T.TTTT-••««;«;aaa.TTTiTM. TFT T ··T“ _ have access to computing power once reserved forT ;· government, industry, or large universities._TheseT T lll TT ‘" T T W w·T¤nTTTTTTTTT il TT T Ttp T Tittuuuiuluuwägt 3 T p T people are beginning to ask the right questions suchT [ ·_ __ as "why does this have to be done this way" or "why„a— T,T—_·___ew-...,T;T—,,Aw% ——T ·.=««,w.?M6% Ä!e an cant ut be done another way? . Computer hardwareT _ .¢¤1!ITft§ _gt~; _
_ _. and software is changing to answer these questions.

3 {1,TTTTTTTTTTTTTTTliTTTT ppTTTTTTT TTTT __TTTTp TTTTTT p TTTT The profession can be pushed beyond the llmitations‘·"[I jj Tmpp {I“‘j:{{ll“l{{l{ll;TTT TgTTT TJTQ;TTTT TM T E\\"'@& TTT TT T""T of manual tools. The computer can give something toTTTT T T’ ‘ T T T architecture that It has never had before because weQTT",1 _ are beginning to question how we Interact with and
TT { T j relate to the computer.lTTTT T T T TTTT TTTTTT ‘/ TTTT TTTT..TTT’

~ T F ur T I
I1 _ 11 I ITIIQTIITITTTTTT..1 u 6 |-TT-

___mm_mu Today,_computers are performing not only menual
In KI 7 and repetuttve tasks, but tasks that no human could
II 1 I { evervisualuze. The roIe_of the computer in the_

"' "" '
""T —~—·——————·-—·—~·---—-1 architectufil profession is beung redefuned. Thus

T T T _ thesis see s to explore the boundaries andTTTT consequences of designing wholly by computer, using
|=Iü¤¤¤¤¤¤·Ä¤ a consortium of software on a Macintosh Ilfx.-_! T !l!'lllI1ItIt!lIlIlI|ull[l}l. The project is based on and developed along the

I-|.«__1 I_,|||l||l|||{|l||T||j||,|, thettrues of cybernetucs. The project chosen for thusT arc itectural investigation Is a computer research-T-IT-T-Tur unf'---I-_. T facility. A facility of this magnitude Is very complex-_{TTI T and best examined through the architecturalesTTTTTg; In I-I-aua-'-aT-T-T-T-IJ. possibilities of the specific needs of the building type.[TTTT.""“‘°°“’“TT; _ TTTTTT TT,. ,—i The project deals with the relationship between two
""""""T" l '“"

"""""""""'T dissimilar sets, asking not what they are, but what are
TTTTTTTT.TTTTT TTTTTTTTTT.TTTTTTT the possibilities of such a relationship.



The Spätial Grid
I {

J ._i{ Tf J The idea for the project began as a layering of twoTJ I 1 T J T {I ; { 1 J separate spatial grids. Unlike a simple 2D grid, the
J , J I JT j M { 3D grid allows the pieces of the design to be located11 { ·1 i I spatially. The potential for interaction and modulation,{ 1 ‘{ ‘ , 1 1 ; 3 1* _- discovered immediately in the third dimension, may

, „ 1 g T have remained hidden if the project had developed{ I { 1 from a plan. The spatial grid is the intersection of a 4T T. {T I “ T _T 1 , part division of 100 units (25 units each) and a 5 partJ. I _ . division of 100 units (20 units each). By reslzing the1 1 „ 1 1 _ { grid to 50% of its original size and superimposing it onI { J . the original, a complex network of reference lines are{T - . . 1 1 established to aid in the development of the design.

Establishing Solids
From the spatial grid lines, a network of simple

f solids were developed to represent where primary
parts of the design might occur. Since the solids
represent an abstraction of the future design, no
particular scale was established. However, scale was
established for one object relative to another. Thus,

1 the relationships of the proportions were establishedT without imposing the elements of wall, floor, or
column.

‘

I Development of Form
1-JI—TTT· 3 T I ¢ 1 1‘ A more detailed design began to emerge when the
1 F ( 1 i , {I IT simple solids were superimposed on the spatial grid.T‘.(

1 ; 1 J 1 I 1 Q All elements of the project were developed byT T{ superimposing the two systems. The development1} =I . (1 I. ; shown left is the individual computer labs. The spatial, J J
{

J - , grid yielded a 25'—0" square outer cube and a 20'-0"T. QT square inner cube. The wall thickness as determinedI 11 by the solids was 2.5'. This thickness presented an°{ , 1 opportunity to house all heating, ventilating and‘ J I T cooling (HVAC), electrical, communications, and
Ä , T computer equipment within the walls. Once a more>_‘J3,J

_ precise model of the lab units was generated, a more
N, fQ;;I.( ·1‘<\ Q-, 3* detailed design could develop which included the*— Q, «= location and routing of equipment mounting hardware,é communication lines and electrical components. See

page 6 for the final development of the lab units.
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;ÄThe National Institute forAdvanced Media
The above image is a view of the entire project.

The cluster of lab units run east to west along the
spine of the building. Living quarters are housed at
the south side of the building. The suspended
walkway in the middle of the project connects the
eastern lobby area with the large auditorium at the
west end. The axis established by the walkway
continues beyond the building, providing a connection
with the road beyond the entrance. The freestanding
structures on the north side of the building are larger
50'-O" by 50'-O" exhibition and presentation areas
flanking the walkway and faci_ng the lab spaces.

Large projects, such as this one, must be
investigated with several models at several scales.
Considerable computing time would be used to
calculate each plate and bolt for the project. These
items would pollute the image with extraneous and
lllegible information at this scale. Often, fewer
elements results in a cleaner, more legible model.



The Masonry Walls
The project has two major types of structures --

those that are dynamic and reconfigurable and those
that are permanent and static. The permanent
masonry walls provide a place for the dynamic steel
parts to exist. The masonry walls are constructed of
concrete and 3" x 6" x 12" solid bricks. The bricks
acts as the formwork for an enduring concrete filled

Z T ‘ wall. This method of construction dates back over‘ 2,000 years to the Fiomans who made walls by
forming a shell of brick and then filling these piers with
what closely resembled concrete.llllllllllllllTlllll«««««l««~llllll .-· Tl llT,Z. The images on this page show the development of‘‘'l‘llll“lllllllllllllllllllllllllll jl a doorway between groups of computer labs. Notice‘ T T how the detail of the design has changed from the

.,ZZ model of the overall project. Note also the changes toT’·TTl the masonry wall in the model of the labs on page 6.

.. l
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The Computer LabsElecricalT, HVAC The design of the individual computer labs
Structure SI Ti; T?lt·· developed as a cube inside of a cube. The space

ii between the two cubes are used to house support/,T_ fätgf.1.;;; equipment. Each lab is a two story space with·· ""~*ÄgT:T·.T j”
entrance and meeting facilities on the upper floor. A5 T hydraulic 5' x 5' lift provides circulation between floors.‘· __ y Essentially, each lab has its own internal elevatorT 1 / T . ‘TT—~ system. Panels between adjoining labs can be

, removed for access to more than one lab. Primarycommugicä-uions occdr in Ithe ceilingshfloous andlll‘“lTlllTl T Q suspen e oors wit in t e rooms. ere ore,
CO / ’ T. l CPU breakdown of the side walls will not disruptVef communication or power.

The panel system developed for this project
houses the HVAC, communications and electrical as
well as the computer hardware and storage. The
HVAC is located on the outer layer of the walls 2.5'
thickness. Air is filtered through hollow structural
supports and fed across the computers for cooling.
This system also provides heating and cooling for the

QT g gl} je [ [ [ „ lab. Communication and electrical run along theS ,(———;————+—;l center of the 2.5' wall thickness. The innermost layer.—I;ii—. ‘ of the wall houses the central processing units (CPUs)
. IITTTI_„—T_(,,,, II I and the parallel processing units (PPUs). All of the

I Qjjijlg -I_ T CPUs and PPUS within the building complex are
J j __ __ networked to provide one massively paraIleI_ universe.

li l" ee " l S To update or reconfigure a machine a technician needgl L only remove the carbon-graphite epoxy panel andT . . replace or update existing hardware without the need
ST T. T1 “

to replace an entire machine. Parallel computing=· lg SE; Ü S offers the added flexibility of allowing separate and
J T T T djssimilar processors to work together for maximum

A T TY 9 |C|9|1Qy_l I ll T I I Today's most sophisticated computers have over
16,000 processors on board, each many times slower
than the original Apple Macintosh. Because these
computers work in parallel and not in series, the net
gain is phenomenal. This design is developed to take
advantage of this new and emerging technology. The
computing power of all 27 labs can be directed to one
task, if necessary. As demand increases, the systemT can reconfigure itself automatically to allow multiple

j T users while still delegating tasks to the remainingT 1 Q _ processors.
Y

T T 1f ist I .

TTT<'
[ I Q IliEl



The Details
With a grid of 1/16th of an inch it is possible to

develop details such as the steel support (shown left).1 Size, shape and location of all parts of the design can
be shown. lt would be virtually impossible to model

Y the overall project at this scale. Too much information
would be lost. Even the models for the labs lack—···,, ;, ,_ details such as the location of bolts and fasteners.

2.~ll.,2,i21 , The ability to shift scales in models, know what the1Q li2 Q, pieces represent, and reveal the true nature of the·,lQQ«i_ll—Q« -1 detail must be developed.
*1 , 2,22 ·1,2,fg ' For this project, time and space did not permit the

g,,,,,;.222,,,,1j,j(jl,,,jl,(jj,(jjljllllllllllllllVlVlifi{”“‘° inclusion of all details for all models at every level.
instead, a framework for structuring additional
investigations is provided and samples of various‘ models are shown to give a direction for designing in· three dimensions. Once the computer models are

,,
“ generated, the model may be manipulated in many

ways. Shown left, the top portion of a detail is isolatedV 1 1 2 and exploded to better reveal the nature of the
,} ‘° l ,1 11. individual pieces while still showing their particular

, ¤ { relationship to other pieces in the design./ =, , These images were flat shaded in
1 DynaPerspective with the edge draw turned on for

1, e Q l Q ~12·22 more definition of the pieces. Although this feature isQ { { „ 111 available in programs like Swivel 3D Pro, it is not
i ' available using StrataVision 3D. For a complete
, , explanation of the programs and their features see
· 1 J pages 9-17.

1222
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‘ 3g 5 The Devices
1 gg 1 g 55

I I I By far the most underdeveloped part of computerII I __
g 1 1 is how humans relate to it. For many years, a1 I -1 II Q I 1 I1 II I typewriter keyboard has been employed to input

.1 IE BBBB11 5 é II I 11 " words and phrases and to direct the operation of theßg ggg Baß VI _5 II 5; nonnputenh Punch card systems were developed to1 ..1ß1 "I il QT;1I..,11,11.ßß I gg aci itatet e programming of massive amounts of
1 5111IQf_111 1111111 11 II 1 11111 11111 I ,,,,11 1111151 5 11fg? information at different sites. Despite these alternatec IIBllll?1l1IiIIII Ii I methods of input, little progress was made in the last1 J1 11I111Il1 5,111 I 1 hali centuryÄavegr the keyboard until 1984.1 ,_ n 1984, ppe Computer Corporation introduced

Q 1 I the Macintosh computer. It was a small, user friendly
5 111111111 1 —111 I , 1....111111111 ,15I11Il151IBllllI g,g,g, g II I device with a sophistlcated graphical user interface11II1IIIIBB1 1?511 1 II II 1111111115 1111115 15 1 I I I1 (GUI) and 8 m¤lJS9- T¤CI8Y„ TITG m0US9 is taken for5 II I I 5I E gg granted. But, the mouse revolutionized the way we_ I I relate to designing on the computer. In the seven

. years since the first Macintosh, there has been a
second revolution in input devices. Voice activated
design gave rise to direct manual manipulation via

5 5 g 5 devices like "the data glove", developed at MIT. VPL1·15 1 I 1 Research pioneered the field of "virtual reality" withIg the Introduction of stereoscopic glasses that give the
g f I _' 1,F weareratrue 3D depth cue of the mampulated object.1 I li 1 II 11-3

1
1 5 glove and the glasses offer a direction for theII , 1 5 5 5 I uture.gl gg 1f g,,g ' gggggg 55 I5 The design ef the lab space allcws the devices

5_ 5111 1 I I I 3,5113;,11 III 1;, 1* 11 gl 51 II which relate to the computers to be in the lab, away1;:1 5 , 1 I I1 {1 1 fgrgm the comnutnrs which are housed in the walls.I 1 - 1111 It us, ways c re ating to the computer can beI I5Q;I,11, I.Ig ,5 I _ -3 11 15,,1,,1 adapted and changed quickly and easily without theIIIIII111I11lIII g 3 1 1 55 1111 IIQQ55 need to reconflgure the entire lab. The not too distant1 1 future will hold a complex combination of voice and
11111111111111I g g 5 5 111111511111?III1 Q W 5 5 gesture manipulations. Display wiIl_ be providegd by

3 1 5g 5 1 holographic images so that the designer can view,1 I I, gggg manipulate, and Interact with the object in 3D space.
ggg gg II 1- II1 g

IQQI ,11, 1111111g, QIIIIII11,111lI,g‘gl111l 111111 ,1111 I1 II 11,1g1115ÄI1,IgIII IIII IIIII 1 I1IlIIIII 11,11III51IIIIIil1II11I1 IIIIIIII‘IIII‘I‘11IlII II III g II

I1115 IlIIIII1ri11II
Il I1

I
gwggggggg 1111 III

1 11II1111II11IIII1IIII, IIIIIIIII 1, ,gI II11111 1111111 11111111111111 IM11111111I1II1111 I ,5 ,1,11,11511,1,,1I1lIIIIIIII II IIIIIIIIIIIIIgggg 11,I11111111IIIII
11 111.11 I I g Q g, gggg

11 I
:" "‘ Q gI 5,5,II,g

gggg 1 ggggg 11Igggggggggg11111111* gggggg 1115IIIgII
IIIIIIIIIIIIII 111illll1l111 IIIIII 511ll1,111111 IIIIIIII I I IIIIIIIIIIIII III 1 I, ‘)üIIIIIIIIIIIIIIIIII 5 ,g 1111111111IIII ggg1IQg 1Igg 1 5 IIIÄI
..1 5 5gIIIIII · ITI g
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Mac RenderMan LaCie Scanner
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PhotoShop 2.0 PixeIPaint Pro 2.0 Digital Darkroom Director 3.0

IIIIIIIIIIII = IIIIIIIIIT;.ET
Cru-

inAldusFreehand 3.0 I PageMaker 4.01

·

Illustrator 3.0.1 I Media Maker 1.2
Color Printer Laser Printer Film Recorder Video Recorder

The Software
The above chart shows the relationship of the most

common file input and output types. A complete list of
all file types is available in the individual program
discussions on pages 11-17. The programs are
divided into four major groups from top to bottom.
The top row lists 3D modeling programs used for
object design. The row below the modeling programs
are rendering programs. These programs do contain
some modeling abilities but are considered more for
rendering than modeling. The third row represents
the most popular image processing programs. These
programs are used to edit rendered images or to
combine or compose images. The fourth row
represents page layout and design programs used to
organize images for output to the devices represented
on the bottom row. Note that the far right hand side is
devoted to output to video using multi- media
resources. It is important to know what method of
output is desired BEFORE rendering the images.
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PAGE MAKER 4.0.1 I=REEI-IAND 3.0 I MEDIA MAKER 1.2 I
I I II>I=III«I1EIa FILE I=·os1scIa·II=1 IMAGE FILE I mso VIDEO
I I I I

LASER PRINTER COLOR PRINTER FILM RECORDER VIDEO RECORDER

The Selected Programs
Four major software packages were chosen as the

primary tools of investigation. The four packages are
DynaPerspective 2.3 by DynaWare, StrataVision 3D
2.0.2 by StrataViSion, Adobe PhotoShop 2.0 by AdobeSystems, Inc., and Aldus Freehand 3.0 by Aldus
Corporation. These tools were chosen for their
modeling, rendering, image processing and desktop
publishing capabilities respectively. A complete
summary of each package follows on pages 11-17.

Although many other packages could have been
chosen, these four work best together. Each program
has specific strengths that other packages do not
have and together cover almost all design needs. A
comprehensive guide to other programs is given to aid
the choice of the right program for the task at hand.
Choosing a program carefully is critical. The structure
of the program interface predetermines the final
nature of the objects designed. Objects are designed
and manipulated differently in each package. Finding
a package that allows flexibility is desired for creating
the design.

I ‘9.I



DynaPerspective 2.3
T T DynaPerspective (Dyna) was chosen as the

Q it-ij Q j Q primary modeling environment because itccntains
TTQTTTQTQQtlTTlTIQVTQQS other 3D applrcations in its class, Dyna directly

TIIllllllt menlpulalee eleleele in Three dlmenelena. allewlng
Qtf H Q(lQQ“QQtttltll f Ä Älh§TiQlllTll repositioning and re-scaling at anytime. Dyna is cnsT mg T of the fe(l(lv SD modeäing programs that confronts the

mg] im ’* user wit t e imme late consequences of his actions
IE Q A T Q in three dimensions.

@@
ÄQTQQTQ Peße One ot the most Ortant features etTI le tte fhtea dtlnenetenal Qfld TheggITTQTTT(Tl ((lQ(TlTTT T TQ TT (T ml grid can be visible or hidden. It can be set fcr a(PQ different unit Gf maasura far sach axls (><.y.z)T The

Q-- objectslcregted can be snapped to the grid veryPteetee Y- Yne et-tbbelte e teek te the Qftd UP teT T tg 6th of an incsh. Dynä aQso supports a snap to other
o jects in t e esign w ic al ows true object based
placement and scaling.

Th_e modeling environment is presented to theuser via a four view orientation of top, front, side,and
M: perspective. The user may use the four views or

TQQQij ÄQil teQ9te beek end telth between enY etn9te vlaw tel' etttttTT eteeef teet<· tVteQnttteetten et e etnQte Gfthegenet vlaw
[gg TTLiTÄQ,lg Q, Q((Ä (T (Ä ÄÄÄQÄQQ,Q can ba Tl’Gnl P-Ol % TG 67„O56„000°/ol View angla inT1 l" QTTQTQ T QQ TTQQT Tt TTT the perspective view can be from 2° tc 178°, and withthe visual controls palette, the view can be set byT V T(T_P gi ·' focal length to simulate actual camera angles.

QÄIIIIIQQ .t?Yne elllepene 9ntY flat shadlng. l¤¤T nee the
aü H IQQQTIITTTT VV VV I ebtltltY te Vendef ebleet ed9ee» tfenebefeneleel end
EIIHI l ÄQÄÄQÄ,‘ wireframes simultaneously. For rendered images, five

l (g TQTT Q levels of anti-aliasing for smoother edges can be
EEIIJEEQE acheived when using a 24 bit video board.QÄÄQTQFQ ml IH-! ml Dyna h_as a palette of line types to use asTÄTTÄTQT te

hlgj Eäliää ät 30, E5 G. l£B' éäßfäafsäe Uäädaatääl 0....T er time, and there is no system palette support to date.
Custom palettes may be created, including palettes
containing system colors, but it is a long and tedious

.T prog)?/il?
supports full 2D (release 9) and 3D (releaseTH 10)dDXF file fnrmats foQ· lexport to more advancedti?TTQTTQQTTQTTiQ ÄTQÄTliT.T llTTTTQQQlltTTTQVTtTTTTQTTTTTT iy9Q ' ° t' ° St t V' ‘ 3D, | t'SUBAZMST Ä nle llle eulleul fe PIX/ln Mae nendewlan-

t-aa ii TTVTV bvna hae Pewetful le¤llt·l0 anlmaflen eaealelllflee-Flg Dyna generates anlmatlons in two formats, PICS and
ill Sneeddfllht Pteptlelarv fermatl- PICS fllasTt ii llt ban e TfanS GVG TG aGVGlVllnd ÜTVGGTGV andT; Q 1(T(T MacroMind MediaMaker for output to video. The

Ü Ä QQTÄÄQQÄ TTTTÄ (T Qtttekptcs tttttttl/· bttndted wtth ttttedetsheb tt- alS¤Tt TTÄTÄ.ÄTQQTTQTTTT(( eteee e 9'Üeet leb ef PteY'n9 baer te'9e e'n9te ef
COÜSGCUUVGml;]

llllltITIÄQI QTQQTIQTQQIQQIQIttT.TQ llQQÄTTT;TTTilQTQTTQ1TiQll9IIQI9TQÄIIQITIQT9ÄTÄT(9TT(TQ TÄ: T, Ä( (QTTTQ TTTTTT T
.. .,

—lil x:0· v;o·· 2; 0- um
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Het StrataVision 3D was chosen as the primary11—1¤n¤rflir':|1 - - -ny; _ , 1 1 rendering environmentbecause it allows the_most
UE = II, (1 1 _ I - 1 1 flexible access to shading and rendering attributes
Z I 1 Iägzt I ,,.1, 1 and supports the widest variety of object import and

$1 111* g 1, °(' 1 JI Y image output formats. Strata is a very sophisticated
an ltt modeling and rendering environment, allowing objectsgg *1 l from several different programs to be combined.
cc 1 " '”" ’11I>¢·a’. ‘ 1 .13 The StrataVision modeling environment is best
F A mn In 1 Em -11 g characterized as awkward. However, the currentml I ( I version 2.0.2 is far better than the previous versions of

E I 1 1.4.2 or 1.4.3. The version 1.4.3C SRX supports RIB· I 1 · I- 1 gles for Mac Rendfägvlän. The current version 2.0.2
I gg I l 1 oes not support ies.

(L l Files can be imported in several formats including·» StrataVision 3D, DXF, EPS, IGES, MiniCad, PICS
u I ¤ (animation), Strata Image or Shape files, Swivel 3D,

Super 3D, and Suspended Rendering. With the
proper extensions Ioaded, a combined Strata model

r _ can be exported in most of these formats. Rendered
c:;(':;'§j‘f( images can be saved in PICT or TIFF formats. PICTY I ,1-7..;., „.„.„„ ln anct_tEPSffiIe)s can beäntwportedhaz templegeä for 2DII-II I proieso o jects an t en at e ,extru e ,

rh JEH · E3 sweeped, smoothed or faceted.
1,;.1111,11, ä® _ Strata supports 8 shading modee: wireframe,

1; t 1- _, 1( 1 _- hidden line, quick shading, flat shading, Gouraud
$1 9 (l( §( ( I , 16*3 _: shading, Phong shading, Raytracing and Raydiosity®._¤ gl Attributes can be customized for anti-aliasing, surface

gg I, I1,(I.(·,1,(1§11 IJ ; *; mapping, glowing surlaces, shadows, reflectivityg fog,
gg zi IF smooth shading, refraction, and transparency. heF A 1I‘( 11;;, 1; program has a library of common textures or custommtl +1 j,_I¥j_ 6,* 1 .6l;i1 IF ’ texture maps may be created for a more realistic

1I1·(111;11_1 I I effect. Textures can be scanned in and saved in PICT1 11 1 format for (Plg>Tdbas<?d mapi¤i¤g1 Strata filso SupportsHZ ·•~·-;?;=°
,;······'=···· proce ura s a ers or even greater reaism.

Strata excels at animation. Most 3D programs only‘?
I··········’TI··········’7‘I··········

‘t
I····· allow manipulation of a view, but Strata allows

¤¤•···- EMI! gg mahjpmatjeh ef e|| e|emehtS in the ehvjjrehmeht
including lights, cameras, and objects. Strata uses
the camera analogy to produce an infinite number of
perspective views based on the angle of view or the1 1 focal length desired. The lights can be global

,1 1 (sunlight), spot lights, or point sources (light bulb).
These lights can move totally independent of the
objects and the objects themselves can move, change1 ,1 scale, position, or orientation while the camera views
continue to change. Animations are saved as

1 individual PICT files or in PICS format. StrataVision(,,, 3D includes support for Adobe Photoshop image
filters for direct image modification. The "vldeo" filter' 1- , is_he|pfuI in maintaining image quality for images thatYIIIII 3 ;. W" t ba ttatteteteet te Vteee tape-

Itt I1 1 ttlttt° tIWItt tlllt t-111111IYYYIIIIIIYIYI

11I1111.,I1,,,,11I 3111 1,,111I111

1 2
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¤· .. - T . . .ä T ·"l‘:¤“*·‘*Q@·‘ K R ¤j Infnnn-D offers almost as much rendering control asmg; StrataVision 3D. However, it Iacks the flexibility to
import many file _types that Strata provides. Currently,Q!} I only two can be imported: Swivel 3D format and DXF.

Effi c j Normally these two types are enough, but the filtersT":} , . j_ ju 5 are poorly written and data is often lost in the file" — j trassjatiogi. Specular is rewriting these filters.gmx- rm„,n·,,„,- N; n ini- supports camera sty e views like¤¤=’··¤¤ äs‘¤°¢»”‘¢-*l·'•¥’&"·?" _„ ¤¤¤¤¤ StrataVision 3D. A handy command is provided for
point:ng the camera at specific objects. Rendering is
Slmp G An atlrlblnllia llbrary of over 250 IIgzjjjm; „„„.„„.„„ nä »····= ~«· textures ns included. lnfnnn-D supports full animation

n„A¤in?'—7,m;j IE I,
J ¤

„ and even has object morphing by shape and texture.‘
(E : 3:; “ The animation path can be cun/ed or linear. Swivel

°"°'""
‘"'°* T - T, I " „,,,_„__ „_„„ ' 3D key-frame information can also be imported into

jrjfjnj-D_

File um nnmnnu onijetn nänszn u 2.0
mj ALAN

l Sk Clnrm • I Ira l?j;g;iljggja.&_ j „ ,5-;= _f Swivel 3D Pro provides a usable interface forIH i¤;v;.;t«.,_j_ Ilojéiäiiäät, object based design. The environment Iacks a visibleff Tll; 3D grid, but does provide hierarchical object linking
Il?-I gf and object based movement for animation. TheT “ —,,,_;.¥";“ 35_.., I viewer looks at a single cube of space in which' l _ I rl TI S acularllatlactance objects GVG mal:llpUlat€¢„ A separate Gl'lVlVOl'll'T'l€l"llE isI T _ _ M provided for object desrgn. The lack of a connection_ " between the modelmg space and the object'sIi .,,,c M¤••«¤¤¤s•··¤•r attributes prevents Swivel 3D Pro from being a truly{sr; jp "°“"’"'°‘ powerful modczjing program.|

hffii _ Swivel 3D ro supports fi e output in t e following
formats: MacDraw, PICT, EPS for Adobe Illustrator,: '* Text for Excel, RIB files for Mac RenderMan, and DXF.
Swivel_3D_Pro supports five simultaneous types ofIM .. M III [3 rendering nn the same image. More advanced
rendering types can include shadows and textures.

1. 1

EE] W Mwnwumu “ U
ModelShop ll provides only three defaultorientations: plan, elevation and axon. Only one ofthese can be active at a time.

j , ModelShop ll provides the ability to display several[ig} » ·„ ;= simultaneous perspective views and can flat shade„ T ‘ ‘ T I I,jsj I these views with shadows using light sources by
sscscss longitude, latitude and time of day. ModelShop Ilmw prlcvslzles an excrsllsnt cssr define? lngncäry gsctnog/ÄDI I I w nc s ores pa s or u ure reca . , ans ,I ,.T.... . T and DXF files import and export into Modelshop II.

Swivel 3D Pro file export is also supported. 2D Claris
CAD files can be imported and extruded into 3DI ’ models. ModelShop includes a handy "fly" tool for

,,,.5; directing animations via the arrow keys. Animations
can be saved in PICS format. ModelShop Il also
supports limited device control for output to video.



' ,;::3;;}*;;,::;, ,.,, .,..... ( Advbe Ph¤t¤Sh¤l¤ 2-0El ’ ‘“1"‘ ’ ° ..law . tlllyytl P P P _, All images for this book were imported into Adobelliili“‘i“l“l“ll“‘lllt“lillli“lllil 3‘lll““lliiti*‘ “tlllllllt ltlli illllt PhotoShop 2.0 for final image processing. Adobe
Emi 3 PhotoShop 2.0 has full BGB (red, green, and blue)
3. l and CMYK (cyan, magenta, yellow, and black) color
EH; support as well as monitor calibration for 30 of theil most popular monltors and image calibration for 17

professional printers including the Canon CLC 500
used to print this book.

l l-, ä _ Maximum image size is 416.667 inches by 416.667P inches at 98M99.s9ä pixels per inch. Virtual memory*1* P support or ppe ystem 7.0 allows the manipulation
of very large files using hard disk space to page out

o lmages._ o o op suppo sälfw '°' „
Em”"@ 13 flle lmport and export types lncludlng support for

the direct display of EPS files.

F1FE\ Pixel Paint Pro 2.0 ls an excellent 24 bit paint
E ' program, but Iacks the flexibility and features of Adobe

E , PhotoShop. Files can be created in one of 13 sizes
and_resoIution must be between 18 and 2,450 pixels

I tgelijlnclä 1Aéna_ot1äl ttäe forgats sugporteeéd) aredH(tDTV,I12
P Pl Ptsn an IG VI eo, lnema cop , an IQI3 · I

I
” Pixel Paint Pro offers the basic BGB and CMYK

¤
P color support as well as color support for Pantone®ij ». 3 color systems and Color Theory. Controls are3 P . - . P included for full color PostScript® file separatlon.——— ‘ ( ( 3 tt Although Pixel Paint Pro exhiblts some great

I
1, * E possibilities, it Iacks the hardware support necessary

t . . . 3 !, , to be useful for professional color work to print.
I E 3 l 3 § Built-in support for the listed video and film formatsl’IlQlEl§ llil'!(!§!¥Yl§l?-lll‘§ll‘Sl il 333;-1 El§ll§'iil‘*Ell'*iäi 3313:3¤;3·3¤3l.l·3·.r·ll·:;l·;3¤l3¤¤··l:‘ Suggests the true strengths Pixel Paint Pro.

.-----.--.....--..-.-.---- ’I'.‘i?I..1’.‘I ..¤..-.----..--..-.-.---.---- °
” ^PP'¢‘ C°’"P"'°‘ '”°· $Vs'°'" 7·°

"""‘ °’(”"""°°Zl " ( Apple Computer, ape. released system version m
„„_,._,gl„_,_,,, „,,,„,„[_;„,,,,, „,,,,,,Q,„..,,, ,„,_,,,„ __ earlier this year. System 7 is a modular operating

CI CI CP system allowing for future modules to be added to
,.,,,,,,,,,„..,,,,,, ,,,„,,„„,„,,„ ,.,,,,,.,,,„ ,,, ,,„,,,,,,,„„, increase fuactionality without upgrading the operating

'~
,, system itse .

.„„;.;·|... ...„.„.;.;'....p.. pg-,. .„.„„. One advantage to this new system is its ability to
PII E CP address over 8MB of BAM (a prevlous system 6.0.X.. tlmltadlo3)a_AlppIe System_Ä.O slso allows thte Ltsgéä3* PWM PM 1 ree ar _ IS space as VI ua memory, up o ,

...„......„„. MB (1 Glgabyte) with 128MB of BAM. Access to this3,,,P

-

P {I PE, much memory allows the user true multl-tasklng.
._,...„„...,.._.,, ..,.„.......,,...„„.,, ..,....,..,,....,,,.,..,o..,.,,,. ..,,.,,....,,.„.,....._,,,. . -le-e~««. These features, as well as Apple System 7.0.\_ ..3:l supported PhotoShop preview icons, allowed for theE „ • „ .tétpltj org/aglzattog antd tayout of thta bo§_k. apple

ys em . lnc u es rlver suppor or lrec
PostScript® file output to disk.

iitl
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A_ldus Freehand 3.0 makes full color deskt_op_
Q ,.--. V. |um1]l]| publishing possible. Traditional desktop publishingIS done in black and white and images aret,"Z'rllf;(~.r• ~ I „„.„„ subjected to coarse_ halltone screens. Today, full color
Q V II ^ *‘ *‘ l desktop publishing is an entlrely new and remarkably’ ‘ affordable technology. Professional service bureaus,
Q ‘“'‘'''"" like Image Center in Floanoke, Virginia, help Mac
E I users take advantage of this technology today.
E llltldus Fraehand provideslsuppolt for over 40

_ _ = pro essiona printers at reso utions rom 300 to 2,540
E I dots per inch. Aldus Freehand is one of the few
Q jfblfjj applications that allows control of CMYK (cyan,
E «¤„„«„„„„„¤ I magenta, yellow and black) images in EPS format for

complete desktop separations to film or direct
E PostScript® file output. Freehand also supportslnaiwulmluleilminmnlunieumenlmuielenmmieinielmnmnmrum man- P3ntgn9® Prqfgggignal commatghjngÜ

Aldus PageMaker 4-0-1
P M k h d d hI r„„«„„: us age a er as ominate t e desktop

E publishing (DTP) industry for almost seven years.
E E H M (_ Though it_has the look and feel of a major DTP
E

I „..„.,;,. program, lt has no real power. Therefore, a very small
E I I percentage of the publishing lndustry_currentIy uses

l·•::·¤¤:1 Aldus_ PageMaker. Even_when comblned with Aldus
E ,3,,,,;:,,, Prepnnt for color separations, Aldus Pagemaker still
E

_ E cannot keep pace with programs like QuarkXPress.am c„•„„ y Unlike Aldus Freehand, it does have the ability toE l' lalrelll large r“'·llll·Page deeblrpepls (999 pages
E y l ,Z;{"""”"" maximum). Image control IS provided for importedglrrbybbgs-b¤l§yP(§1·ma¤esarj\sbbW§ by bbgbdlbb

.„%_F„_- . ox on y. ersion . . suppor s pp e s eml e“—· publish and subscribe features for IinkingÜlhe images
V u_ __ _t I an to the actual page layout and updating the layout if theL h Il Ilhdhdlldll EIIIIIIIEIHIIIEIIIIISIIIIHIIEI mällllllßlülwläällällillläwlllil images are changed.

Ü;. i';'?..$‘.1'I...'.ZT;‘ZI."iT;..ll°““ "° Adebe 11/vslraler 3-01E rr l Q II ll VII)
It°'°°'°°°' Adobe Illustrator has proven to be one of the most.§_ ;'_ElE ?ll§lLJlll lll versatile programs. Illustrator can output files in EPSrg gt . format to be u_sed as a 2D profile in StrataVision 3D.

E gt I Illustrator will rmportl bit PICT_images_and convert
mt then into high-resolution EPS files. This IS extremelyrmlaa useful for creating high-resolution topo maps. Thena line drawings can then be exported in EPS format toE; Adobe PhotoShop where they can be comblned withI-—i ll various other Image types and then output fromÜ "“"'°"'°'^ PhotoShap.

(yyyy ;--g„ll.j' Swive 3D Pro saves rendered models in Adobe
IIIIIIIII „„„„.„„..„. Illustrator 88 format that Illustrator 3.0 can read anddisplay. These images have the advantage of printerlnglependerll reeelullen ler eüllilül ever 36-000 llneeii I " (hb JL per inch. Illustrator is also perfect for creating high'«““’ V " resolution 2D diagrams and drawings

lit



r 6 Flls Edlt Control llllndow H ‘
3.0

¤ ..::..::T— , · *1*, "x„g _ _ _ _"liiilii I1 ii M i1i1\~1!E _MacroMind Director 3.0 IS the industry standard 2D
?:g .,„,,„,,,, ,„a,„, 8l'l|lTl3t|QR 3Tld il"lt€l’&CtiV€ 3Uti’lOl‘iTlQ Gl'lViTOl’lITlGi1t TOTällllllllllll the Macintosh. Director supports iaicf and pics

image filegmport. Most 3D animation programs
convert 3 modeling information to 2D images that

%!IIIt §§§§§§ \ 2
- I can be used by programs like MacroMind Director 3.0

ill"!-J-->--¢ .1-; .1 \ · 1 and MediaMaker for output to video.znmuuuui Et is 1 . . .znuuuuuu EIB t: _ Large animation file ean be output one frame at a„ tj time to video via professional video decks usingir 2* —; g,tIjje 1"‘<;j" SMPTE time code and device controllers. One full
Q-|||||||||||| I: SCTSGTI 24 bit (16.7 lTliiiiO|”l COIOTS) ilTl8g9 is 9ÜÜK (640

E _ by 480_at 72 pixels per inch) and an 8 bit (258 colors)\ ., 1 v nmage is 300k. Macromind Director 3.0 also includes- · - · ·guuuuuuurq äery aophistäcated interactg/e aäthoring tools forItlhe
|;gjE„]_Ea _, _ €V€ OplTl€n Ü COITlpU GT aS€ app ications an

presentations.

ri MaereM1¤¤1 Me¤11a Maker 1-2
, __ gt tl MediaMaker has done for computer based video

I . 5; Il what the laser printer did for desktop publishing.
1 8. Capmputef läaseaj lnärface— — -1 1 :1::* I, _ V it cs, anima ion, soun , an vi eo.

Ä
ni * üÜ£_...I.I;.„ MediaMaker features full video device control for most

[mm- D,____,„_, D„_,_„„„, major cämmeiäiaé and consumer video decks and_, __ a- 1 1, l camcor ers. e iaMaker's "print to video" command
i MTQQI QM; -1 ;! iiitit has revolutionized the creation, editing and.,1. management of video and computer based media.Device control is made possible directly from the.¤¤‘¤‘u:··

··=···» ··==··1¤ ¤=···»· ··«¤-¤ ··==¤-· ·· Macintosh printer and modem (serial) ports. Only a
1 *""""' °"'“"'°"* '* °”'“’ °‘””"' cable is needed to interface between the Mac and*1 @1*** L xt müßt devices that support "CONTROL-S" and "LANC"1* .° ~· ‘ 1** 1 74 control protocols. MediaMakerimports Macintoshgraphics in PICT and PICS format and supports

Chroma-keying for video overlay.

rue sau Options smb umen H Q ‘
Raster Ops Frame Grabber

_ The Raster Ops Frame Grabber utility is included
L-] ,_ I. with every Raster Ops NTSC capable video board.1 The utility allows for resizable windows, displaying live_ 1 full frame video, to be played on the Macintoshr desktop. Video images can be "captured" (digitized)

l I and converted to Macintosh image files. Consecutive„„ "‘ frames of live video can be captured and saved as
$2*iI ,_ ·· _;_.j„ _, , . .. individual PICT or PICS animation files. PICS filescan be played_back to simulate Digi_ta| Video (a_

:. I, current emerging technology of savlng and storlng
.„__ ,: vidaaw imFages as computer files).I l e aster Ops video board is also useful for

capturing textures of objects to be used in
StrataVision 3D for image mapping or for use asbackgmunds in Adeba PhOtOSh°P» Maerelvlind
Director, and MacroMind MediaMaker.

* im



TT LaCie SilverScan- 4 --I .·j
. . A · ' T §L§T·;II·lI- SilverScan is LaCie's popular scanning software_ T I T T; I T -~· ;I_I for use on the LaCie color scanner. The scanner

j - I - _ _„T_. ..;_rjTy—ITT._, E ;;IT”T}I«—¢iiTj_II scans images in 24 but color, 8 butgrayscale, and 1 bit_ _ ;I .a„I ,..,,- modes. The LaCie scanner IS one of the few
. . .. . .°; . _ j A IT lII‘ “‘liTTTII Q_ scanners on the market that can be used with the
Q. ,_. AA _ “‘°„ —- IQÖ T. lrrr Macintosh th_at supports 1,200 dot per inch (dpi)
° " Ti "

• ZI I I l IAll‘- T ,11.} T —·» El •I·4I , scanning in line art mode and 600 dpi in full color
. jj I'5 g jl- ·—j T' mode. The only Iimitation of the LaCie scanner es that

· .T „„. J -
‘ ‘ ° A —_ no image larger than 8.5 x 11.5 lnches can be

.° T Q . Q ·
’ - «— TT; - ' Q ~ Q scanned. Most other scanners support scans as large‘—j _ if ... ., . ~» ig Ü Aj as 8.5 x 14 Inches or ev_en 11 x 17 inches. However,

. .. J 1 ZA '_ J what is_ lost In size is gained back threefold in image
. 7 . jj Q; «· -- · ·¤ T _ jf __; resolution.
, —· -— · - T · . .. _ J N.;] The LaCie scanner can be accessed directly_ _ I'. ~ _Z° ·A - j j ; Z through the most popular image processing software—· —· -— T T ~ · · - packages like Adobe PhotoShop, Digital DarkFloom,

ImageStud¤o and Color Studio. The LaCie scanner
can be used to scan drawlngs and sketches directly

Q T T T T IQ] _ into the computer. Scans can then be used asEdlt Modi: Iumgu flllur Sulett lilinduw SlluefsconTPI
Tg Illustrator, and StrataVision 3D. Images can be

IE Hmm „,,. Q-? T scanned from photographs, books or_
mm

„„„r„•r•„. „·„..„„..„ T j magazines--almost anything that will lie flat on the
Imj mm eumggamwusxmm · T scanner's glass plate. Textures from real world;·¤•¤-4EI . “ objects can be scanned and used as textu res in

E] pl’OQl'&ITIS lIl<G StI’&t8.VISlOl"I 3D. llTl3Q€ COmpOSItlOl'l
T I •¤g•·=·~•·=[?_| ¤«·¤« I and document layout can be achleved through the usevw: T ol Image processing packages.

Loft: Illldthz 4.48
Vldth•2.24 T
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‘*T · ·-- 1 1 g. iiy—- "The Jury's Still Out"1*TÄ,1 ‘ Q Ä; ·* “” T 111l1.§·—.;g„*T,,Ä Real time three dimenslonal computer aided_ _ @4 design (CAD) is closer to becoming reality. __
Q - ·- t.-Ä 7-7*1 Fl ..

·€. ;äi§1,l.»’;
Technology is doubling lf not tripling the capability of'1 ‘ TT; g $1 1f i T-?—"'?~i? users every one to two years. The emergence of new. - „ . ."T-· . ° Ä Ä if Ä];. :_{-Ä i22‘ untested methods of design are slow to becomeg. 1 .g. Ü] g 1] Ä; {,ÜÜ~Ä gg ._)) Ä accepted by mainstream professionals of the designQ ·~ T, " Zi l ;Q_,,T11„g,1liTll , community. For too many years professionals have—·* ·· ¤‘{¢1« ‘ ·i-i‘i‘“,Q"<·*=1 T ·· T1TTTiMT‘¥l relied on computers to mimic the manual process- ZI 21 ‘ ‘Ä. °' 7 '" —_ which has dominated the architectural profession for.‘Ä > 1 1 . *1 ~ g — —~ --7 . ;—— j hundreds of years. The design community will notQ 1- ‘Ä] ° Ä .. ., “7 ’ —] see true progresd in th? arela ofLrsompätexr Side? dZ 'ZQ -2 js desi nuntilitreaizestatte" "in" . . ."san s. g 1 gg •— ] «·~= · _ "{ __gg“Ä
for "gesign" and not "drafting." _ ___ 3 -. .7 . T { .1 _ 3 The technology of full 3D computer aided designÄ gg - __ gg . Ä 1. · -g j jj still léas ajlong way tgqgd beforecjt café be implemented‘ ' —• C — - 1 ina roa er sense. e raw an ren ering imes arestill to slow to be of any raal use in interarctiveddesign.The feedback that an arc itect receives rom ragging_ g g gg g a pencil across a piece of paper is still faster. Soon,Tf 1 ; _ ,- "ii’Z: E Z fi; . however, rendering times will be measured in terms of1- T “ 1 1 Ä 1° Ä - 1. **· 1 · seconds and not hours (or days).Ü 1; Ä;.

·
” *7 ”Ä 1Ä';7 ”° ” 1 Ä Technology aside, formal considerations deserve” I g T Ä" _ Q · • g j g attention. Working in 3D allows immediate spatial

· -
Ä J Ä 1 ,,

““- T] ,, »T T- —~.T Ä manipulation at the expense of diagrams or plans.”Ä " 7* _ " ° Z Z1 1;; Zi The plan has been a convenient orienting device for_ __ g;_~·~ _ ° ”' -7 7 1 _ hundreds of years. Architects are able to extrapolateg . _-g 3 ·,' 2. '1 1‘ Ü 3* *ZÄ'Ä Ä data from plans that may be merely irnplied. TheÄ ¢ Ä "‘-°° Zi 'Ä Ä' Z -17 . ., architectural community will have difficulty adapting to__ Ä] -T ' 1 ‘ Q—* « 1* « " this new way designing. Universities need to provide·— .g.. Q.] I'., II *1 ‘ ‘Äg “" J1 " ~·_ students with manual and computer skills so thatT ° -7 , ·- . — Ä Ä. T·· .. -1 T g graduates will behpreäaared to handle the transitional· 1 *3 g Z1 ,,,, f,'°¤ 1 l Ä eriod that lies a ea ._ ‘ Q; · ·_. ‘ ‘ ,71 p
The computer program impoäes oftenlunwargtetd

. 11. , ·· ·- „- ] · ¤ · ’ ·'Q 7° constraints on ob'ect design an manipu ation a_ 1_ Z I1 .7. j .1 'g_ jd inexperienced users may not anticipate and thatÄ ”
gg; .. gi .Ä g jg Z [ experienced users may not accept. Choose a" ' -

Ä“11‘ —T .. . . Ä — — 1 computer program carefully; try them all and thendecide. NEVER use only one program. Always invest
in the most recent versions of all programs; upgrades
often include many subtle but powerful changes that· 1 11 1 1T;gj,, - in Ü _ _ “_ T ° may Qféatly lTT]pl”O|;/G desijgn t t; gg g g g Ü g_________. The computer as a owe arc i ec s o au oma o1 T ·· many tasks traditionally accomplished by hand. The. P g . 1 Ä '. Ä. “’ , , 7, Ä Ä ever increasing speed with which the computer canÄ T = · · · · · accomplish these tasks forces architects to determine. Ä 1 Ä , T Ä Ä C Ü- Ä Ü what role the computer will play in the design process.? g · g ° · * gr g g g g 2 l believe that we have an obligation to ourselves toj 1 · 1 , „ „ „ „ use the computer responsibly. The computer_should1 ·· L 2 L 2 21111 supplement and aigyoärabilities--fnätaätomaticaldyg, ’· .‘*1'¤.°‘ .' T - - determine orspeci t e natureo e esign. e‘ Ü ’ " ' • Ä g 1 ’ 1 _ _ temptation will be to allow the computer to "generate"—” 1 ' Ä Ä Q . ·-Ä T ' designs based on minimumstandards. This wouldÄ; Z; { “ 1 Z ' 1 Z Z I Q I 1 Q I 1 I Q 1 lead to the ultimate elimination of the need forT.,”i l ' 1 T · T « · _ architects and design. instead, designers should use{ { g Ä ,' ° 11 ·; .1 I Z the computer to challenge, refine, and develop _Z g' 1 1. TT T ·~ ~ T architecture in order to dramatically effect the qualityQ ·,1 gg _ ‘ Q, ;_ ,_; II ZI of design.
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ESCAPING FLATLAND
A STUDY OF DESIGN IN THE VIRTLIALENVIFIONMENT
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The pages of this book were produced entirely on a
Macintosh Ilfx with 2OMB ot BAM, 160MB internal
hard drive, 80MB external hard drive, 210MB external
hard drive and 45MB removable SyQuest cartridges.
The final pages were output as Postscript® files
directly to disk using Aldus Freehand 3.0, the
Freedom of the Press Professional ADP and Apple®
System 6.0.7. The Postscript Files were rasterized on
a Canon CLC 500 via Macintosh raster image
processing interface. The maximum file size allowed
is 24MB. The Canon CLC500 prints at 400 dots per
inch using a dye sublimation process for photorealistic
contlnuous tone color images.
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