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Designing the Computational Image, Imagining Computational Design
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formative period of numerical control and Computer-Aided Design
technologies, along with a selection of experimental work by computa-
tional designers working today.
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Designing the Computational Image
Imagining Computational Design
By Daniel Cardoso Llach

During the three decades following the
Second World War, government investment

in university research funded multidisciplinary
projects to investigate the use of computers
for manufacturing and design. Designing the
Computational Image, Imagining Computation-
al Design explores this period of remarkable
inventiveness, and traces its repercussions
through the work of a selection of computa-
tional designers working today.

The historical portion of the exhibition
showcases previously unseen or little known
photographs, high-quality reproductions,

and films exploring the formative period of
numerical control and computer graphics
technologies between 1949 and 1976. It
draws from archives and personal collections
including those of the numerical control and
Computer-Aided Design projects at MIT, The
Architecture Machine group, the Computer
History Museum, the Mathematical Laboratory
at the University of Cambridge, UK, and the
Institute for Physical Planning at Carnegie
Mellon University, among others. It is organized
in three sections. Software comes to matter
shows how at the root of Computer-Aided
Design research were concerns about machine
automation and material production rather than
concerns about representation, as is often
understood; Structured images shows how the
numerical structure of computational images
enabled new kinds of formal manipulation in
design, elicited new knowledge claims about
the relationship between objects and their
representations, and fostered visions for a
realignment of the design disciplines around
computational descriptions; finally, Interaction
and intelligence shows how ideas about
computation in design developed alongside
contemporary discourses about cybernetics
and Artificial Intelligence, re-imagining

design as a collaborative endeavor between
humans and machines. Further, interactive
reconstructions of pioneering computational
design systems and algorithms, such as Ivan
Sutherland’s ‘Sketchpad, and the ‘Coons patch,
offer access to material and sensual aspects
of these methods.

The contemporary portion of the exhibition
puts present-day experiments in computational
design in conversation with these traditions.
Shared strategies across projects include the
creation of algorithms for the manipulation of
matter and form; new interfaces for spatial
capture; responsive artifacts; and approaches
to designing and making where robots are
imagined as agents of visual or tectonic explo-
ration. Produced by a selection of architects
and other designers working today, these
pieces blur disciplinary distinctions; challenge
the separation between ‘image’ and ‘object;’
circumscribe new arenas for creative practice;
and illustrate how the concept of design itself
is in a state of flux, constantly re-imagined
against its socio-material and technological
substrates.

Prior attempts to outline histories of the
digital in architecture have usefully traced the
adoption of these technologies by a subset of
prominent architects during the 1980s and
90s. Contrasting with these discipline-specific
accounts, this exhibition illuminates computa-
tional design method’s multidisciplinary roots
in postwar technology projects and explores
their political, material, and aesthetic specificity.
Situating contemporary design languages

in relation to these broader historical and
disciplinary frames, the exhibition showcases
the confluence, during the second half of the
twentieth century, of publicly funded tech-
nical innovations in software, geometry, and
hardware with a cultural imaginary of design
endowing computer-generated images with
both geometric plasticity and a new type of
agency as operative architectural artifacts.

From the playful and exploratory to the utilitar-
ian and technical —and from historical archives
to present-day practices— the materials on
display illustrate how the expressive and func-
tional possibilities of a new medium challenged
disciplinary boundaries, as well as dominant
views on drawing, design, and creativity
ushering new and ongoing formal languages,
and intellectual debates. Highlighting shared
practices, histories, and infrastructures that

so far have remained distinct, they offer a
perspective from which we might critically
reconstruct the visual and intellectual histories
of computation in design —and re-imagine
their future.
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‘Mess’, Zach Lieberman, 2017. Openframeworks, Courtesy of the artist

One of the United States’ foremost new media artists and educators, Zach
Lieberman combines the development of new programming tools for creative
exploration, with playful experimentation of time-based and interactive systems.
The exhibition features a selection of Lieberman’s recent works developed using
Open Frameworks —a C++ library he co-initiated and continues to develop—
which illustrate his sophisticated understanding of (and playful engagement
with) computational form, color, and geometry.



'G10g ‘9bpapnoy
‘uBisa( J0 uoryeuIBew| 8y} pue S1EM}OS (UOISIA BU} JO SIap|ing ‘[SIUB( ‘YoB|T 0SOpIB)) 995
‘(LIINl UO SND0J B UHIM) UOIOSS [BILIO}SIY S} Ul SHIOM B} JO UOISSNISIP POPUSIXS Ue 104

‘Rejdsip uo osfe s 3iom asoym —| ||\ pue aBpLque)) je asoyy

SE YoNns— YoUeasal [eln}osydle JO SI9}USD Je SUOp YIOM OS|e pue ‘soljewayjew ul
sjuawdojanap Aretodwejuod axons asay| "ubisap Bulp|ing Buibeuew Jo} sainjoniys
e1ep Ojul Yoseasal pue ‘sueld [ein}osiyole Jo UoifeIawnud aAlsneyxs ‘sbuipjing jo
suolejussaldal [eonjeioayi-ydelb (Buiuueld [erreds payewoine 1o} uoijelsualb jnoke;
ur syuswiiadxa Bulpn|oul ‘passaippe SjUSPN}S SIY pue UBLW}SET] SUISOUOD dY} 4O SWOS
S1BJISN||I UOIROSS SIU} Ul SYIOM ,1N30a}ydIe Ul spoyiow snoioBl, Buidojeasp jo [eob
3U} YUM Y4 NS PUE (Y40) SHY dul4 Jo 963]j00 ayy usamiaq weiboud ‘qyd juiol e Jo
uoIFeald SU} UHM ‘QOE | Ul ‘payse) sem uew}seT ‘| saley) Jaquiaw Aynoey 9ousiog
Jaindwo) pue 2In}oaydly J00ydS ZUIdH dy} 0} J0ssa2apald ayl— (VA NS) SIEHY
21|gnd PuUB Uequn 40 [00yog pawlo) Aimau sy} Jepun aoe|d axe} 0} papies spadxe
Jepndwod pue ‘ssiualos [e1o0s ‘siauueld uegin ‘S}oa}IydIe Usamaq SUOIFEIOMR||0D
‘Aj1s1aAlun uojay aibaule)) aweosaq ABojouyoa)] Jo ajnisul aibaure)) ay} sy
saAIyoIy AYISIaAIUN uoj B\ 162uIED By} JO ASBLNOD ‘086 | Wlid [eNBIq ‘uew)ses
sajiey) ‘sjuswabuelie [eanjds)ydIe pue s)daouod d1jR109y)-ydesb Jo suonensn|||

-9 30012

v

3683003 ramsows yérT smos o vorsenIRIII 1oz TS

‘ABojouyoa] 1noge sasinodsip Aep-juasaid Buowe osje pue ‘Moys sy}

ul seoa1d oy} Buowre Ajanbiun spuels —loireyaq paoadxaun sawBWOS Jivy} pue Ay
-[euarew sy} ‘Aujnoey aisyy oy uonuane Buiked— saibojouyosy Buirelreu, 0} yoeoidde
reurBiio s,wiiy 8y [N Ye dnolg) auiyoepy 21njosHydly ay | e skejdsip aAloes}ul

uo yoteasal Apea Buiuawnoop wiiy Hoys ajA1s 9}uaA ewaUID € S| A4 YIONIL,
puepjoLIS

19yoey Jo Asauno) ‘96 | ‘Wl 8 Jodng paziibIp ‘PuUBPPRLIS [9Y2eY ‘WTId YIDNIL

Jeueld jou si ydeib ay| 'saul Bez Biz Aq pajousp

saseolrels ayl yum ‘ydeib ajBuis e ur umoys aJe si0oj} y10q uo salousdelple],
‘uewpealg dijjly4 Joyoseasal pue YoJe [duolT] J0}oallp SaIpnig Wwlio4 }ing

pue as( pueT ‘sioyine sy 0} Buip102dy *9snoy ay} ul saoeds JUSIBLHIP SY} UsaMaq
sojouadelpe ay} saquosap B pAojT sueld Agq paubisap asnoy e jo ydeib siy|
*91A}s 10 w0y o14109ds € 0} JuBWRIWWOD }o1dxa Jnoypm Juswabuelre euoiouny s,bul
-pling e aquosap 0} abenbue| e s}oa}IyoLe pauloul-A|jedirewayyew pasapo sydeis
uonoNISU0SSY [126 1] £10T ulid [eN6Iq ‘Uewpesls

dijiyd pue yaiep |auor ‘psloid asnoH uineq siybum pAol yuelq Joy ydeab Aouadelpy,

'S096 | Ales oy} ul

sqeT ujoourT e Jaindwod g-x | ay} ul pedyoiexg, Buisn jo aousadxe ay) jo sjoadse
olwouoBia pue ‘a|1}0€} ‘ensiA 8y} JO SWOS 9X0Ad 0} alempley pue sabenbue| Buiw
-welBoid ulopow S8SN UOONIISUOIDI SIBMIOS SARORIBYUI SIY| "solydesB sepndwod
aAiporIR}UI Jo a|dwexa }siiy oy} se pedydexg, 1e wuiod Ajlpuiznol Qv 4o seuoys uibuQ
uospjeuo( ‘S YiM uoneioqe||od ul yoe| osopied ‘g Aq uoijoniisuoday [£96 1] LLOT 2iem
-pieH pue aiemjyog .Ucm_._wr_u:w ueA| .._umar_o«mv_m_ JO UO0I10NJISUODDI DIBM]OS dAIJoRIBIU|

:sJayjo Buowe ‘epnjoul UoI}OaS SIY} Ul S[elialen

‘ubisep Jo suoisiA Jiay} ypm o1ignd ay3 jo uoneuibewl

oy} ainjdeod 03 Buiyess pue saloay} Jiayy Bulleys AjoAijoe Jayiel ing ‘salio}
-eJ0Qe| JIay} 0} pauljuod Ajuo jou a1om siaydleasas ubissp [euoneindwod
moy Buipessni|i eipaw sejndod pue smau Wolj SJUSWNI0P SaInjes) 0s[e
U0I309s 8y "sjualul [e100s Jo ‘oiaylsae ‘leusbeuew ypum ssaooud Buiuued

2y} Jo s1oadse sjewoine 10 A}pod 0} sydwisie apn|oul Yoleasal [elnios)
-Iy2Je Ul SUOITEDIHILIEY "SOUIYOBW pUB Suewny Usamiaq doo| »oeqpas;
onsulagAo e se ubisep 4o suoisia AlJes aio0jdxe LIRSS SIY} Ul S[elolew
‘9BpLqwe) pue ‘[N ‘UojeN B1Baule)) Te saAlyose woly umel( pablawe
ssao0.d ubisap ay} Jo suoljeziioayl mau ‘skejdsip pue sisindwod aAoeIBUl
pue saulyoBW pa|j03uod Ajjeoswnu jo uawdojersp ay} apisBuoly

2ouabl||9ju] pue uonoeId|



‘panjosai s| spuiod obejues mau asay}

US9M}SQ UOISUD} Y} 81aym 90BdS B S| SWI0} 9S8} USSMS] SUIAel 8y | ‘[elsjew
Mel sWes sy} jo pasodwoo— Jejiwis Jeadde sjsalo} juaiayiip omy “ABojouyosy siyy
ybnoJyy usss sy 'sonipdo ajdiynw jo soeds & ainbiyuod Aay} Yeyebo] "papolsip
"eljlwesun a1e SISYJ0 {H MOUY SM SB PHOM BU} 9|qUISSal DWOS 'BUSIS SWES U}
j0 suoieleidisiul peudw e syolje ainjded s|Buls v "eluIBiIA UISULION O SUEJUNOJN
aBpiy an|g oy} Ul }se104 ooquieq € ulyim deap 821Aap siy} sBullg |jaug ‘eIoH
‘uoisioald ybiy A1en 03 uso ‘ouads e Woly pajoeIIxe aq ued yidsp ‘b jo sesind
paye|npow jo 1yBiy jo awny oy} Buunsesw Ag ‘enoqe woly pue| Aoains o} Areyljiw
pue juswulanob sy} Aq pakojdwae AjjeaidAy ABojouyosy Buisuas-sbuel e si ¥yq[

|I9us uag jo Asapuno) 210¢ sydesbojoyd om] ‘pajpun ‘||dus usag

'2|q1siA adeospue| mau e Bujew ajiym “Aoeinooe jealydelBoab sy pue ‘anfea
[eanAjeue s,Buimelp ay 1ybiybiy o3 syiom sauoy Buikren jo saull jo Buueke| ay |
"90IASp Dl}oy1sae Ue se abeuwil 8y} JO 2In}oNnl3s [eolawnu ay} uo sajesado eroxdny
‘uorpelo|dxa ensia 1oy JuswinBire ue erep Buikopun sy} Buiey /em0s oy} Ul Jaii}
-uap! anbjun s,aul| yoes 0} Buiplodde papo2-10j0d si abewr moyy ealydelibodoy, siy|
eAoydn) eueq Jo ASaN0Y 7 10T ‘PIOHYID US|0D

‘supme( BYjeURIB|\ (Wed)} uoiodnpoid pue ubisaq ‘€00 19S djeulwialapu) ‘eroydn) eueq

(A+n)s02)A = Z ((NYuIs(A+n)uis)n = A i((N)soo(A+N)uIs)n = X
{1d(r/L) 5 5 1d1dv/G1) S n S 1d(v/6) | (¥n) )

:uorenba Buimojjoy ayy Aq paulyep Ajpaizus

(9 X .. X g1) @ind|nos panusp Ajleoewsyrew e jo uomod |[ews e jo dn-yoow
[eaisAyd efeas-||n} e si 1oejipe siy; ‘yoeoldde siy} Buiresisny|| 'spoyjow [edljewayyew
ybBnouy} syoaye [eusjew pue [ewloy jo uoionpoid ay} seyebiisanul yiom sewoy)
ewoy) ydasor jo Asauno)

‘9103 ‘(.S X 6| X 6T) SUO}SAWIT BUBIPU| PaAIED Aj|BOROqOY ‘PARRUN ‘BWOYD ydasor

:s19yj0 Buowe ‘apnjoul s[elate

"U0ISSa1dXa 21}OY1SaE JO SBIASP SBAIPSWAY} dwodaq uoljedionred

pue ‘UoljoW ‘awi} alaym— aousipne ypm juswasbebus jo sadA} mau a1eald
0} pasn usaq aAey spoyiaw [euoljeindwod moy moys Aejdsip uo seoaid
By} Y8ypHNn4 'ssauanisuodsal [ela}ew Jo sadA} mau se |[om se— SaI}I[ENSIA
pue saljifellayew mau Bulisisoy ‘uononpoud [elusnpul pazipiepuels pue
WSIUISPOW [BIN}OS}IYDIE JO SBINJOLIS Sy} woly Ledap sisubisep padjay

'ssao0.d [euorendwod

oy} jo ped [eoijld € se Buimelp yyim pajeloosse sainisab oy} siopisuod jeyy josfold
e s }| ‘AIa|eb sy} jo saijijeas [eoisAyd ayy Joy pajdepe pue Ajfeal fenia ur pasojdxe
s1 paAe|dsip pue umelp ‘psjepow s Jeym o sjol ay] oalqo ue pue ‘Buimelp aul|
o1y} € ‘olydeb jejy e— sped joursip 991y} ussmiaq sajol Bureulsyje ajiym —Ansadey
e ‘anbe|d e ‘jjays e— s109(qo |jem sousIsjal sjepow [ealsAyd o1y} 8y "aul| umelp
oy} 4o [eaisAyd pue jenpia 2y} jo @ousbiaauod sy} Buliojdxa sjopow umelp o }8s v
1ol[EgIIRg JO ASOUNOD ‘S|9pOW UMEIQ ‘10T 199[0 Bur dydern /"0 TD

‘(uay9 oey9 ‘Buy aulydsoa (wiea) uonoNpoid) Ialiled Aisuy ® Jieg Ajoy / 19ljegied

sey uoeindwod moy ojul ybisul Jopjo Aay| *Aejdsip uo syiom Iajies sy}
10 A1on0dsip pue uoljeso|dxs jo juids ay} 8xoas yoiym sayoeoidde [epusw
-11adxa jo A1arren e ayeauljap Asyy Kiisnpul Aq paydope Ajopim saoijoeld
Bunpussaidal ueyy Jsyey 'sebenbue| 01u0}08) pue ‘[ereds ‘[ewio) mau
ayeBiisaaul 0} 8|o1yaA € se uofpeindwod Buisn spjaly Joyjo woly sisubisap
PUE ‘S}08}IoJe ‘SISIHE JO UOIIOD|aS B AQ SHIOM SSSBOMOYS UOIJO3S SIY|

syiom Aesodwajuo)



Checklist
Contemporary Works

010 Clickspace, Machine
Drawing Series, Jonah
Ross-Marrs, 2015, Courte-
sy of Jonah Ross-Mars

011 Formations in Bodoni
Baurer, Kyuha Shim, Video
projection, Processing
code, 2017, Courtesy of
Kyuha Shim

009 Sketching with
Mathematics: Variations of
a dancing torus, Joseph
Choma, 2017, Six 16"

x 12" printed drawings,
Courtesy of Joseph
Choma

012 Untitled, Joseph
Choma (designer) and
Quarra Stone Company
(fabricator), 2016,
Robotically carved Indiana
Limestone (29" x 19" x
25"), Courtesy of Joseph
Choma

002 G.L.O. 7 Graphic Line
Object, BairBalliet / Kelly
Bair & Kristy Balliet (Pro-
duction Team: Yosphine
Ang, Chao Chen), 2017,
Drawn models, Courtesy of
BairBalliet / Kelly Bair &
Kristy Balliet

005 Untitled, Ben Snell,
2017, Two photographs,
Courtesy of Ben Snell

001A Abstraction Il
(Unsmooth), Andrew
Heumann, 2011,

Digital drawing (12" x 12",
Courtesy of the Andrew
Heumann

001B The 11-House /
1.8%, Andrew Heumann,
2016, Digital drawing (12
x 12", Courtesy of the
Andrew Heumann

001C Ayo, Andrew
Heumann, 2017,

Digital drawing (12" x 12",
Courtesy of the Andrew
Heumann

001D Four Fights,
Andrew Heumann, 2017,
Digital drawing (12" x 12",
Courtesy of the Andrew
Heumann

008 Curves Created in
Two Dimensions, Unrelated
on Paper, Carl Lostritto,
2017, Ink on paper. Gel
pen and vintage Hewlett
Packard 7475A plotter
(11" x 11", Courtesy of
Carl Lostritto

007 Otto, Jiirg Lehni,
2014, Video documenta-
tion of Otto: Brushless DC
motors, chalk tool head,
sprung steel reels, cables,
custom made controller
and software, Courtesy of
Jirg Lehni

013 A Taxonomy of Com-
munication, Jirg Lehni in
collaboration with Jenny
Hirons, 2016, Robotic
chalk wall-drawings of
variable scale, Courtesy of
the SFEMOMA

O03A Indeterminate Set
003: Information, Effect,
Interaction. 003.1 | Flow
Duration, Dana Cupkova,
2017, Lenticular Print.
Design and Production
team: Maranatha Dawkins,
Collen Clifford, Courtesy of
Dana Cupkova

003B Indeterminate Set
003: Information, Effect,
Interaction. 003.2 | Object
Landscape, Dana Cupkova,
2017, Inject Print. Design
and Production team:
Collen Clifford, Thomas
Sterling, Courtesy of Dana
Cupkova

003C Dana Cupkova +
Daragh Byrne, Indetermi-
nate Set 003: Information,
Effect, Interaction. 003.3
| Sentient Object, 2017,
Concrete cast, Elec-
tro-mechanical hardware,
Thermochromic paint.
Design and Production
team: Dan Cascaval Josh
Gy Kim, Ammani Nair,

Courtesy of Dana Cupkova
and Daragh Byrne

006 10x10 cubes with
random lines, Cube with
curves, lcosphere ink, Ink
sphere, 3d blob / contour
travelers add energy, 3d
blob / movement study,
Puffball, More trails,
2016-2017, Zach
Lieberman, Digital videos
and images, Courtesy of
Zach Lieberman

004 Meshy, Golan Levin,
1998 [revised 2017],
Software on interactive
tablet. Courtesy of Golan
Levin

MIT Libraries, Institute
Archives, and Special
Collections

Software comes to matter

1004 Method of De-
scribing a Cone; Methods
of Describing a Sphere,
Douglas T. Ross, Digital
Print, 1960

1005 Methods of
Describing Cutting Tools,
Douglas T. Ross, Digital
Print, 1960

1001 Drawings of a 3-D
volume subdivided into
discrete parts, Unknown
author (possibly Donald
F. Clements), Digital Print,
c. 19563

1002 APT Drawings,
Donald F. Clements, Digital
Print, c. 1953

1003 Handwritten

notes on the Parsons
Milling Machine proposal,
Unknown (likely authors:
Robert Marsh, William
Pease, or Gordon Brown),
Digital Image, 1949

1022 Photograph of Ste-
ven A. Coons and Douglas
T. Ross, Photographer
unknown, Digital Print, c.
1960

1023 Photograph of Ste-
ven A. Coons and Douglas
T. Ross (II), Photographer
unknown, Digital Print, c.
1960

1030 Proposal for

the Investigations in
Computer-Aided Design
for Numerically Controlled
Manufacturing Processes,
Servomechanisms
Laboratory, Digital Image,
1959

1032 Draft of the first
Computer-Aided Design
funding Proposal to the US
Air Force, Douglas Ross,
Digital Image, 1959

1024 Handwritten notes
about design by Steve A,
Coons, Steven A. Coons,
c. 1964

1027 Draft of the article
‘Design and the Computer’,
Steven A. Coons, 1962

1028 Handwritten notes
by Steven A. Coons to
Robert Mann on music, au-
tomation, and authorship,
Steven A. Coons, c. 1962

1029 Handwritten notes
by Steven A. Coons on
Computer-Aided Design,
Steven A. Coons, 1960

1006 and 1008 “Modifi-
ers-Minor Section” (left);
“Geometric Definitions”
(right)’, Douglas T. Ross,
Digital Prints, 1960

1010 Roll of punched
paper tape stored in a
small box labeled “Main
Program”, Douglas T. Ross,
Facsimile (object), c. 1948

1017 Innovations in
Manufacturing, “Electronic
Systems Laboratory”,
Digital Print, 1963

1087 and 1088 Diagram
(left) and Photograph
(right) of the MIT Parsons
Milling Machine,
Servomechanisms

Laboratory, MIT, Digital
Print, 1950-1952

Structured Images

1018 A house, and cubes,
drawn using Sketchpad Ill,
“Timothy E. Johnson, MIT
CAD Group', Digital Print,
1963

1036 Conic drawing
linkage, Ivan Sutherland,
Digital Print, c. 1963

1012 “Flying Carpet’, MIT
CAD Project researchers,
Original, 1963

1011 Handwritten draft of
“Surfaces” article, Steven
A. Coons, Digital Prints,

c. 1963

Interaction and Intelligence

1031 “Architects, Com-
puters Talk Out Designs’,
Digital Print, Milwaukee
(WIS) Journal, May 12,
1968

1016 “Fluent’ Language
Held Vital to Comput-
er-Aided Design’, Steven
A. Coons, Digital Print, c.
1963

MIT Museum

Interaction and Intelligence

1038 Ivan Sutherland
using ‘Sketchpad,
Photographer unknown,
Digital Print, c. 1963

1043 View of the room
room housing the TX-2
computer at Lincoln Labs,
Photographer unknown,
Digital Print, c. 1964

1044 View of the TX-2
computer terminal at
Lincoln Labs, Photog-
rapher unknown, Digital
Print, c. 1965

1037 “How We'll Design
Products Tomorrow’,
Digital Print, 1964 .
Source: “‘How We'll Design

Products Tomorrow,” Steel,
The Metalworking Weekly,
January 6, 1964

1039 “Instant Design
Latest Gadget by MIT
Men”, Record American,
Digital Print, 1963 . Press
Clipping: “Instant Design
Latest Gadget by MIT
Men”, Record-American
(Boston, May 24, 1963)

1041 A user of an early
CAD system using the
‘ESL console), Photog-
rapher unknown, Digital
Print, c. 1965

1042 The ESL Console
at the MIT Project MAC,
Photographer unknown,
Digital Print, c. 1965

Computer History
Museum

Structured Images

1053 Response of a
Resonant System to a
Frequency Step

Donald D. Weiner and
William H. Huggins with
the assistance of Ken
Knowlton, 1968

1055 Metamorphosis,
Lillian Schwartz and Ken
Knowlton, Digital Video,
date nd

1056 Cybernetik, Digital
Video, date nd

1057 Pixillation, Digital
Video, date nd

1062 The Utah teapot
(wireframe), Unknown
(likely Martin Newell),

Digital Print, c. 1974

1054 Color tests,
Unknown (possibly Ken
Knowlton at Bell Labs),
Digital Video, c. 1975¢

Interaction and Intelligence

1061 Early CAD system
in a PDP display with a
light pen, Photographer

unknown, Digital Print, c.
1970

Cambridge CAD Group”

Software comes to matter

1077 Wooden shoe last,
Multipatch model and
numerically machined
metal last, A.P. Armit and
A.G. Flutter, Cambridge
CAD Group, Digital Print,
1971

1089 Multipatch model
and numerically machined
metal last, A.P. Armit and
A.G. Flutter, Cambridge
CAD Group, Digital Print,
1971

Structured Images

1072 Cubes with different
parameter settings and
depth-modulated intensity,
Cambridge CAD Group
Digital Print, 1972

1073 Spherical patches
with parameter lines and
surface normal, Cambridge
CAD Group, Digital Print,
c. 1970

1074 Patch model of
pump volute, PJ. Payne
using Multipatch written by
AP. Armit, Cambridge CAD
Group, Digital Print, 1972

1076 Patch visualisations
using parameter lines and
surface normal, PJ. Payne
using Multipatch written
by AP. Armit, Cambridge
CAD Group, Digital Print,
c. 1970

1078 Joining surface
patches using Multipatch
, AP. Armit, Cambridge
CAD Group, Digital Print,
c. 1970

1079 Primitive solids and
test part, BUILD solid
modelling system, lan C.
Braid, Cambridge CAD
Group, Digital Print, 1973

1080 Simple pocket
design, BUILD solid
modelling system, lan C.
Braid, Cambridge CAD
Group, Digital Print, 1973

Interaction and Intelligence

1047r Representation of
a hyper-cube, Janet
Tomlinson, Digital Print,
1975, Models and
Systems in Architecture
and Building —LUBFS
Conference Proceedings
Number 2, edited by Dean
Hawkes, The Construction
Press Ltd

1075 General view of
Type 340 display with
PDP7 and Titan teletypes.
Photographer unknown,
Digital Print, 1968

“Courtesy of Robin Forrest

Interactive software
reconstructions

Structured Images

1090 Interactive software
reconstruction of the
‘Coons Patch’, Steven A.
Coons, Software, 2017,
Reconstruction by

Daniel Cardoso Llach in
collaboration with Scott
Donaldson

Interaction and Intelligence

Interactive software recon-
struction of ‘Sketchpad’

by Ivan Sutherland. 2017
[1963]. Reconstruction

by Daniel Cardoso Llach

in collaboration with Scott
Donaldson

2-D reconstructions

Software comes to matter

1021 Pictures Drawn by
the Whirlwind Computer
APT Il and APT IlI
programs , Douglas T.
Ross, Digital Print, 2017
[1958], Reconstruction



1014 “Parameterization
of cutting tools and
materials”, Douglas T.
Ross, Digital Print, 1958,
Reconstruction

Structured Images

1067 The development
of the block form of

the Seagram Building
(architect: Mies van der
Rohe), by the subtraction
of volumes from a notional
building envelope, |, made
out of three cubes.

Lionel March and Philip
Steadman, Digital Print,
1971, Reconstruction

Interaction and Intelligence

1048 Adjacency graph
for Frank Lloyd Wright's
Devin House project,
Lionel March and Philip
Steadman, Digital Print,
1974, Reconstruction

Personal Collections

Structured Images

1034A Freehand Curve
Sketching, Timothy E.
Johnson at MIT Lincoln
Labs, Digitized 16mm film,
1967, Courtesy of Timothy
Johnson

1034B Surface Gener-
ation by Computer, Ford
Motors Product Research
at MIT Lincoln Labs,

1967, Courtesy of Timothy
Johnson

1046 Stick Models, Paul
Pangaro at The Architec-
ture Machine group, Digital
Video, 1975, Courtesy of
Paul Pangaro

Interaction and Intelligence

1035 Space Planning
Experiment, Timothy
E. Johnson and Guy
Weinzapfel, Digitized
16mm film, c. 1972,
Courtesy of Timothy E.
Johnson

1086 Blooms Day, George
Stiny, Acrylic on Canvases
(12), 1969, Courtesy of
George Stiny

1049 First page of ‘The
Use of Computers Instead
of Drawings in Building
Design; Charles M.
Eastman, Original printed
media, 1975, Courtesy of
Charles M. Eastman

1045 FINGER FILM,
Rachel Strickland, Digitized
16 mm film, 1976, Courte-
sy of Rachel Strickland

1050 Nicholas Negropon-
te sketching on a touch
sensitive display, Photog-
rapher unknown, Digital
Print, ¢.1978, Courtesy of
Nicholas Negroponte



Designing the Computational Image Imagining Computational Design
is an exhibition conceptualized and curated by Daniel Cardoso Llach,

and coordinated at the Miller Gallery at Carnegie Mellon University by
Margaret Cox and Kara Skylling.

The exhibition draws from several years of archival research by the
curator, and is accompanied by a two-day conference titled ‘Compu-
tational Design: Practices, Histories, Infrastructures’ on October 7-8,
2017 at the Frank-Ratchye STUDIO for Creative Inquiry at Carnegie
Mellon. With the support of the Graham Foundation for Advanced
Studies in the Fine Arts, a forthcoming reasoned catalogue will record
the exhibition and the event, and offer additional context through
interviews and essays.

The curator gratefully acknowledges the contributions to this project
by the Graham Foundation for Advanced Studies in the Fine Arts; and
from the College of Fine Arts, the School of Architecture, the Frank-
Ratchye STUDIO for Creative Inquiry, and from the Miller Gallery at
Carnegie Mellon University. From granting access to crucial archival
materials to providing essential support and encouragement, the
contributions by Charlie White, Franco Sciannameo, Francois Penz,
Golan Levin, Katherine Barbera, Massimo Petrozzi, Nida Rehman, Nora
Murphy, Rachael Robinson, and Terry Knight are warmly and gratefully
acknowledged.

Daniel Cardoso Llach, 2017




