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In the short history of computation’s complex relationship to design, a

long distance has been covered. Now forty five years since Ivan Sutherland first
produced the first digital architectural sketches, computational rendering produces
images of design that are indistinguishable from their potential visual appearance.
As with many other disciplines, many of what were once thought to be the hard
problems of architectural practice - from visualization to structural analysis - have
been solved. What remain before us are the truly difficult ontological problems of
design. The work in this publication presents forays into these challenging problems.
These include questions of computation on ambiguity - how computing addresses
or falls downs and resurrects itself against problems whose definition is intentionally
or necessarily imprecise. Questions of computation as a medium of collaboration
between practitioners who see and interact with the encodings of design through
the lenses of disparate disciplines. Questions of geometry versus form. Questions of
the relationship between syntax, semantics and intentions as applied to spatial and
traditional linguistic media. These questions, while deeply steeped in the intellectual
framework of academic work, are the heart of problems that are expressed in the
every day struggles of professional practice in coming to terms with the technology
that surrounds them and infuses their work.

In the pages of this folio you will find a snapshot of the successes, struggles
and ambitions of technologically adept practitioners, researchers, and educators.
This snapshot is presented in raw form, as a compilation of research in practice
by the professionals who have created demanding problems whose solutions are
as yet only partly determined. It is moreover the work of recent graduates who
have maintained their roots to the computational ambitions of the program, and
participate in an expanded network of research and practice whose epicenter
remains at MIT. It speaks to the strength of the extended community of the program
both in academia and beyond to its ties to professional practice.

MIT’ s Department of Architecture was one of the first programs to define

computation as a field of study on par with other tracks in the discipline. Dean
William J. Mitchell initiated the PhD program in design and computation when

he joined MIT and remains one of the Computation Group faculties. The faculty
" includes George Stiny, the founding father of shape grammars, with six faculty in
total as well as distinguished senior research scientists, whose interests together span

the spectrum of computation and the built environment, from generative design
and digital fabrication to embedded and mobile computing applications. .
There has always been a tension between Architectural Design cmd

~ Computation that has at times engendered strong animosity but also generated

’rremendous creo’ﬂvﬁy The Design and Computation program hcrkens from a time
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when computing was viewed with tremendous suspicion by established leaders
-of the field, and we are not far in history from early debates on the topic that
openly questioned whether computation had any constructive role in the field or
would serve as a dark force that would inevitably draw the discipline away from
its important humanist agenda. The question of whether computation has a role
in the discipline has now been unequivocally answered, but important questions
remain about the fundamental approaches and efficacies of each, and how they
interface when applied to worldly questions of space and form, infrastructure and
occupancy, human behavior and ecology.

Digital computation remains at its core firmly founded on a fabric of logic,
specificity and difference. The vast capacity of modern computation and
successive layers of intention built on top of these foundations, coupled with
substantial work to hide internal structures behind more accessible, human friendly
interfaces have obscured these computational structures, but the fundamental
fabric of computation is still apparent in the effects it produces. Computing is
unfathomably adept at solving well formulated problems, but still requires explicit
and unambiguous definition of the tasks it is directed toward. The computer on
your desk will solve many more arithmetic problems in the time you will read this
article than you will in your lifetime, but in contrast with the apocalyptic lore of
Terminator and other doomsday science fiction, the aggregate body of the world’ s
computational power has yet to devise a unique problem of its own design. The fate
of computing at this point in its history is closer to Douglas Evans’ Deep Thought,
able to solve the Ultimate Question, but ultimately unable to determine what the
question is.

This computational approach to knowing stands in stark contrast to design
thinking in particular, and more so than other fields of inquiry. Design is not a question
of problem fraversal and solution identification, but a journey of exploration and
discovery, of problem resolution through elaboration of the question in parallel with
determining an answer. Design at its best is achieved by bringing together disparate,
previously unconnected intentions and synthesizing a new issue of concern in their
union. Design is problem solving occurring in a search space that ebbs and flows
over the course of the inquiry. Computation is immensely powerful to design in many
ways. It provides rapid feedback on point snapshots of the state of design and in
specific domains of interest, a structural analysis here, a visualization there. We can
optimize across combinations of interest finding the best combination of structure
and energy performance, if we can explicitly state the aggregate best of such
disparate intentions. The drudgery of repetitive propagation of intentions across

~ varying geometries is increasingly used in generative technigques, even on industrial
grade problems of constructability and detailing. And the translation of geometric
and semantic intentions between design media, from 3D to 2D, from tabular data to
- spatial instantiation, and even from such divergent media as geometry and physical
~ form, has become part of the students and practitioners every day tool box.
~ Moreover, formally interpreting a design approach in the language of computation,
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and allowing its digital propagation to return corollary implications of our problem
description, provides a litmus test of our ability to understand the problems we pose
and the fidelity of our ability to pose them.

There are many design innovations that can only be accomplished in
professional practice. The resources available on real construction projects greatly
exceed those available to academia. Similarly, the constraints and challenges
of professional design and construction projects are difficult to duplicate in the
academic environment, constraints that generate the tough problems from which
innovations in the field emerge. At the same time, there is a reason that many of
the program’ s graduates continue to return to MIT and continue to maintain ties
to other students and alumni, to faculty, and to the Institute. MIT is a crucible for
ideas and great innovations are being cooked up every day in its labs, or arrive from
collaborating institutions and companies. The future will arrive early here, and we,
the extended members of this community, will want to be here when it appears.

Dennis R. Shelden
Associate Professor in the Practice of Architecture, Computation Group, MIT
Chief Technology Officer, Gehry Technologies
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Preface

It was only eight months ago when two bright and ambitious graduates of the
Computation group of MIT’ s Department of Architecture came up with the idea
of this book following the successful organization and realization of the first annual
MIT Computation Group Alumni Symposium. The invited speakers at the symposium
were all former students who had achieved PhD or Masters of Science degrees in
design and computation.

In that symposium, graduates from as far back as ten or so years ago returned
to MIT to present and discuss their ongoing research, projects, and teaching.
Some were attempting to develop software for new design tools. Some were using
new digital technologies for building and construction. Some were seeking new
computational methods and theories for teaching. Others were trying to establish
critical frameworks to understand the impact of design technologies. For most of
us there, it was the first fime that we had a commanding view of the wide range of
exciting, innovative ideas that have come from our students.

Immediately after the symposium, Shouheng Chen, an alumnus of the
Computation Group and presenter approached Josh Lobel, the symposium’ s
originator and organizer, with the idea to capture and convey both the spirit and
the tangible outcomes of the symposium in a book to be published with the support
of the World Association of Chinese Architects (WACA). This book came into
being as a selection of work presented at the symposium, along with contributions
from others who were not able to attend. For those really wondering what the
Computation group at MIT is about, perhaps the best description can be found in
pages of this book.

On behalf of all the members of the Computation Group, we congratulate
Shouheng, Josh, and all the contributors of articles to this book. We hope that the
book will be an inspiration to many others fo come in the future.

Academic Advisors:

Terry Knight

Professor of Design and Computation
MIT Department of Architecture

Takehiko Nagakura '

Director, Computation Group
Associate Professor of Design and Computation
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