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Summary
Schools pioneered the first digital revolution in architecture through exhaustive 
formal experimentation and elaborate visualization techniques that greatly 
expanded the conceptual framework of design. While this was occurring, the 
construction industry was focused more on streamlining the manufacturing and 
building processes with early versions of building information modeling and CNC 
technologies with little or no emphasis on innovation beyond increased efficiency.  
It is only recently that these differing concerns have begun to merge into a more 
coherent workflow.  The focus on this seminar is to foreground the potential and 
urgency of a younger generation of architects to begin engaging the next digital 
revolution in architecture that is centered around innovative processes to integrate 
design, fabrication, construction and building life cycle through rethinking the 
organization of industry and the relationships between the key disciplines. 
More specifically, we will explore the application of digital technology as a tool 
of communication to form networks of design collaboration that is redefining 
architectural practice and its position within industry.

Background
The logics of digital processes in architecture have begun to structure the way 
that architects design, the way that builders build, and the way that industry is 
reorganizing.  These processes have generally followed one of three directions 
that are only now beginning to coalesce into a coherent system of architectural 
production.  The first, designing design, is a procedural issue and addresses how 
design processes are being influenced by new digital workflows.  Vast amounts of 
information, both descriptive and analytical, are now instantaneously available 
to help define and assess design options. Much, if not all, of this information gets 
filtered through software that, by extension, structures the digital environment 
in which we design.  The process of architectural design has become a complex 
workflow in which geometric and, increasingly, parametric modeling is combined 
with simulation, analysis, and optimization software to form an integrated building 
information model that can then generate fabrication and manufacturing files.  
Designing design poses design as a design problem itself and foregrounds the ways 
in which architects are beginning to structure the “design space” in which they work. 

Key Questions: 
• How has the increased amount of specialized information relevant to 
architectural projects today influenced design process and the composition and 
dynamic of design teams?
• The use of computation systems in architectural design range from direct 
representation where the computer is used to visualize a design, to abstract 
coding where custom algorithms are developed as a design system that 

Multiple computational fluid dynamics (CFD) 
models for environmental performance in 
winter and summer. (University of Michigan 
Research Building)

Enabling Collective Intelligence  An entire 
new industry that produces communication / 
collaboration software has made it possible 
for the various parties involved in a project 
to have real time sharing of information. 
from Refabricating Architecture, Kieran & 
Timberlake

Traditional Industry Relationships  The four 
major disciplines need to cross the boundaries 
established by their traditional roles.

Parametric models are developed as networks 
of geometric relationships which can be 
replayed in different spatial contexts. (Dennis 
Shelden, Gehry Technologies)
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generates architectural outputs from numeric inputs.  In either case, the tools 
serve to extend the capabilities and imagination of designers. How do these 
various processes get utilized in the design of projects and how do you determine 
when to use which techniques.
• With the increasing possibilities to automate design in the name of efficiency, 
what do you see as the future relationship between quantifying design intention 
and intuition/ imagination in the context of architectural design?

______________________________________________
The second direction, designing assembly, is a material issue and addresses how 
digital production processes and material properties influence design concepts.  
This centers on the development of direct digital fabrication, a direct link between 
design intent and the tools and processes that manufacture buildings, that has 
ironically reestablished the role of craft in the design process.  Through CNC 
technologies, architects can reposition design strategically within fabrication 
and construction processes such that design information extends beyond the 
representational to include highly precise sets of instructions used to manufacture 
component parts for buildings. Moreover, these instructions can embed the logic of 
building assemblies in the manufacturing linking design to a new definition of detail.  
Designing assembly suggests that the logics of manufacturing and assembly can 
become influential design criteria.  

Key Questions: 
• How does the relationship between architectural design and construction 
detail get redefined in the context of direct file to fabrication processes?
• How are CNC processes changing the traditional workflow between architects, 
fabricators and builders?
• Arguably, geometric complexity has been a significant driver of the evolution of 
CNC technologies in architecture through processes of rationalizing form within 
the constraints of materials, manufacturing and cost.  Are there other potentials 
of this technology that might drive design innovations?

______________________________________________
The third, designing industry, is an organizational issue with a drive toward 
integration, where vast amounts of design information across multiple disciplines 
can be modeled and efficiently managed. The shift towards more expansive forms of 
digital production within the design and construction industry affords opportunities 
to not only reconfigure the relationships between the key disciplines, but also 
incorporate industry sectors not typically associated with building construction.  
At the core of this shift is the integration of communication through processes like 
Building Information Modeling (BIM) and Integrated Design with the ambition of 

Boeing 777  Because of the capabilities of 
Catia to simulate a virtual prototype, the 777 
was the first passenger jet to be designed 
without a full scale mock up.  5000 Engineers 
in 26 countries collaborated on the design of 
the project.

designtoproduction, Organizational Diagram.  
designtoproduction is a digital fabrication 
consultancy that mediates between architects 
and fabricators on complex projects.  They 
have developed a file-to-fabrication workflow 
that takes geometry from design models 
and generates fabrication files for CNC 
manufacturing.

by Robert Aish.
Digital processes in architecture have evolved 
from static computer drafting to dynamic 
parametric modeling that manages complex 
relationships between building parts.  With 
digital fabrication, the connection to craft 
comes full circle as the work of architects now 
link directly to production.
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developing a comprehensive body of information that coordinates the process from 
design through a building’s life cycle.  

Key Questions: 
• What is the relationship is between design and Building Information Modeling?
• What are the potentials for architects to reposition themselves into a more 
influential role with the current restructuring of industry?  Does the fact that 
digital technology will play a central role in this restructuring give an advantage 
to architects?
• What are the future models of practice in the context more extreme digital 
integration of information?  Does this lead to a consolidation of expertise into 
fewer, larger conglomerate firms or to a dispersion of expertise into smaller, 
more agile and networked practices that come together on a per project basis?

This background, along with the series of key questions will form the basis of the 
seminar.  We will focus primarily on the third direction, designing industry, although 
the first two directions are integral to the concept of designing industry and will 
be part of the discussion.  There will also be an emphasis on developing workable 
definitions of collaboration relevant to the AEC industry but beyond the rather 
generic use of the term that is so common in current industry discussions.  We will 
explore theories of collaboration and collective intelligence that have developed 
outside of the AEC industry to allow more innovative speculations about future 
industry relationships that take full advantage of the creative potential of these 
working organizations.    

Columbia Building Intelligence Project (CBIP)
This seminar is an extension of the design studios and think tanks being conducted 
by the Columbia Building Intelligence Project (CBIP) (which can be viewed on the 
school’s webpage). The Think Tanks have taken place in New York and London and 
will continue to occur three times each year around the world.  These events bring 
industry leaders together for a day around a theme related to cutting edge and next 
generation technology related to the working relationships between architects, 
engineers, contractors, fabrications manufacturers and owners.  The design studios 
occur in the spring semester of second year and explore these themes in the context 
of a highly collaborative working environment.  The seminar is intended to probe 
deeper into the underlying logics and dynamics of the processes of building design 
and building construction with a focus on digital technology as a key organizational 
tools for innovating new types of practice.  No prior work with CBIP is required to 
take this seminar although second year students who plan to take the CBIP studio in 
the spring 2011 are encouraged to consider participating. 

CBIP Studio, Spring 2010.  Workflow diagram 
of student work.  Each student design building 
components that were then encorporating 
into group designed projects in a highly 
collaborative design method.

Diagram of Twitter communication.  
The seminar will look at examples of 
communication methods theories of 
collaboration outside of the AEC Industry 

BIM Organizational Diagrams.  Architects 
have begun to design new industry 
organizations and design information workflow 
in an effort to position new techniques like 
BIM and Integrated Design as instruments of 
innovation as well as efficiency.
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Class Structure
• All work done in the seminar will be in the form of diagrams. (or other graphic 
visualization techniques).  The goal will be to consolidate the most amount of 
information into a concise form of graphic visualization with the requirement of 
clear and comprehensive communication of information and relationships.

• Each week, there will be a theme, a problem and assigned readings. Weekly 
discussions will be in the form of brainstorming sessions in which, based on the 
readings and the experience and knowledge of each student, we will quickly discuss 
the theme, identify the problem(s) that constrain innovation and then collectively 
develop possible scenarios to address the problem.  Between each class meeting, 
each student will be asked to draw a diagram of the scenarios to review at the 
beginning of the following class.  

• There will be guest speakers several times throughout the semester.  

• There will be several field trips during the semester to offices, job sites and/or 
fabricators

• We will overlap with other related tech electives and VS classes where the two 
courses will present their work to each other as the bases of a group discussion.

• Each student will also be required to document their design studio process 
throughout the semester through workflow diagrams.  These diagrams are not 
intended to be about the actual project design, but rather about the process of 
design.  Updated diagrams will be due each week.

Mercedes Benz Museum, UN Studio.
The parametric model for this project not only 
described the geometry of the design but also 
was used to produced fabrication information 
for many parts of the building.  It was also 
used during construction to manage and 
update associative parts when changes were 
made to help coordinate the work of all trades.


