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Figure 1: Man-O-War shows the ability to create sensate matter that is controlled by 

understanding the indexical properties of its geometry. Source: MurMur-LA 

Due to the intense progression of digital programs within the discourse of 
architecture, materiality no longer needs to be seen as secondary to more conventional 
design priorities. If the interpretation and creation of material becomes the primary 
driver of design, then it is a requirement to understand a new workflow that allows for 
the understanding of matter in both its analogue and digital form. Here, there is a 
tension in the authority of the aesthetics that are a result of such a workflow. 

For some time now, maybe since the beginning, architecture has always seen 
organization as the primary controller for design. First organization, then materials. 
Payne and Roberge mention this in their writing Matter and Sense. Payne refers to the 
building materials as “matter” hoping that the term will bring along a new sense of 
importance to the materials used in architecture. “Matter as it is understood within the 
disciplines of biology and the natural sciences is relevant for architecture as well.”1 
Payne calls for the liberation of matter in a world where it is no longer oppressed by an 
over expression of organization.  

                                            
1 Softspace: From a Representation of Form to a Simulation of Space, “Matter and Sense”, illustrated 
essay with Jason Payne, Routledge, Sean Lally and Jessica Young, editors, April 2007. 
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Figure 2: The Man-O-War positions itself within the tension found between the strict 
catenary structure above and the uncontrolled natural curls of the material below. 

Source: MurMur-LA 

Payne explains the desire to move into a new model of matter first, organization 
second by creating three realms of thought that must co-exist: the realm of natural 
sciences, the realm of philosophy, and the realm of technology. Two major points are 
being made within these realms, the first being that organization cannot exist prior to the 
creation of matter, the second being “advances in the role of computation in all phases 
of design inevitably changes the way we conceive and construct architecture.”1 When 
working within these realms, one begins to understand the possibility for the creation of 
new material properties and how they can to create not only organized space, but 
interaction with light, touch, and any other interaction desired. Conditions of matter can 
now be simulated and changed though processes found within digital computation and 
matter becomes increasingly informed with the introduction of advanced fabrication 
processes that are able to provide feedback in real time.  

                                            
1 Softspace: From a Representation of Form to a Simulation of Space, “Matter and Sense”, illustrated 
essay with Jason Payne, Routledge, Sean Lally and Jessica Young, editors, April 2007. 
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This new mode of computation requires a different mindset of the designer. There 
comes a shift in how traditional design elements such as points, lines, and planes are 
understood. Traditionally, these elements are void of value. The void is then filled with 
information drawn from external sources such as pre-existing programmatic needs and 
requirements. A new understanding would show that points, lines, and planes already 
contain values based on material properties such as density, pull, drag, acceleration, 
etc. Now, points, lines, and planes are no longer just representative but are also 
behavioral and can be controlled by understanding their properties as quantities and 
qualities. Payne refers to such geometry as ‘indexical’.  

 

 
Figure 3: High understanding of uncontrollable properties allow for an ordering 

system based on the uncontrolled variables. Source: MurMur-LA  

 One project comes to mind when speaking about the use of indexical geometry: 
the Man-O-War created by Gnuform. Here, matter is the driving force to create not only 
an interactive but sensate experience. This installation lies within the tension of 
indexical geometry and matter’s ability to perform in unexpected ways. Its catenary 
structure allows the surface to take on any natural form through the use of weights set 
up within a grid mesh. This structure is what controls the hanging filaments and 
positions them in a controlled state. However, these filaments also have properties of 
their own which are equally important. The filaments are lightweight and have a natural 
tendency to curl and cling to one another. This removes indexical properties such as 
gravity from the equation and are therefore more difficult to understand and control. The 
ability for matter to perform in ways that are uncontrollable is not only inevitable but is 
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often useful and can provide much potential. Here, Payne ends with saying, 
“discontinuities of surface, orthogonal interruptions of curves, conventional pressures on 
the exotic, and, most importantly, material restrictions on geometry must be handled 
with discipline and grace.”1  
 This discipline and grace is very important when it comes to maintaining an 
authority over the aesthetics that lie within what we create as designers. “With great 
power comes great responsibility.” It can be very easy to relinquish control over matter 
when our computers can do most of the work for us. This is why there is a need to 
return to the term Craft. Here, the term craft refers to the level of discipline and grace a 
designer presents within each project. Typically the higher level of craft, the more 
authority over a particular project is displayed. Authority is important because the 
moment we begin to relinquish it, the design is no longer a product of the designer but a 
product of the computer. In this case the designer has removed himself from the 
equation. They are no longer needed.  

“Craftsmanship may suggest a way of life that waned with the advent of industrial 
society – but this is misleading. Craftsmanship names an enduring human impulse, the 
desire to do a job well for its own sake.”2 Ramiro Diaz-Granados begins his piece 
entitled Craft Works: On How to Get Medieval with the quote just mentioned. Granados 
takes the old school concept of craft and applies it to today’s digital world of 
computation. Craft begins to explain the tension between art and science. Art being 
explained as talent and technique and science as knowledge. “Socially, it (Craft) is an 
autographic endeavor, where designer and maker are on and the same person.”3 Digital 
craft has the ability to allow designers to live within the tension created by how much we 
choose to relinquish control over. This has a dramatic effect on the aesthetics being 
created. Total relinquishment of control has proven to output aesthetics that become 
cliché very quickly. Granados points out the use of a voronoi as an example here.  

Granados then breaks down this tension into three distinct but related subjects. 
Each subject brings fourth a moment of tension that digital craft must lie in order to be 
successful. The first is Autographic vs. Allographic: from Brunelleschi to Alberti. In short, 
one stages the pre-renaissance time of this, “this building is mine because I built it” and, 

                                            
1 Softspace: From a Representation of Form to a Simulation of Space, “Matter and Sense”, illustrated 
essay with Jason Payne, Routledge, Sean Lally and Jessica Young, editors, April 2007. 
2 Sennett, Richard, The Craftsman. Yale University Press, 2008 
3 Diaz-Granados, Ramiro, Craft Works: On How to Get Medieval. 
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“this building is mine because I designed it.” In pre-renaissance time, the allographic 
has become skewed as the gap between designer and builder widens. Digital craft aims 
at narrowing this gap by realizing the ability for designer and builder to understand the 
same well crafted digital model. It creates a single language that can be read by both 
extremes. 

 

 
Figure 4: Chub, the table at Sci-Arc’s library is a show of geometry that is both 

manual and automated. Source: Amorphis-LA 

The second subject is in line with Payne’s claim that matter should come before 
organization. In this case, Granados refers to Matter vs. Geometry. Up until recently, 
geometry has always held the upper hand. Points, lines, and planes are void and used 
as a tool of representation. Vectors, curves, surfaces and mass replace points, lines, 
and planes. These new terms respond to Payne’s description of geometry that is laden 
with quantifiable data that can be simulated and understood. “A return to matter through 
digital production is really about putting sensual (physical) intelligence on the same 
plateau as rational intelligence. The potential feedback loops within a matter/geometry 
complex requires craftsman-like dexterity with scientific precision and projection.”1 

 

                                            
1 Diaz-Granados, Ramiro, Craft Works: On How to Get Medieval. 
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Figure 5: Manual driven forms were created and then interpreted through automated 

contouring. Source: Amorphis-LA 

The third subject is Manual Operation vs. Automated Simulation. There is no 
doubt that scripting and parametric modeling have their place in architecture due to their 
productive abilities, but it is easy to let said script take control of the project in a 
totalizing manner. In this case details have a tendency to become over simplified. It is 
very important to understand when and how these scripts are being utilized by 
selectively choosing to use them only when needed. This is what creates the tension 
between manual and automated processes. Manual processes require the designer to 
get down and dirty with matter and geometry forcing them to fully understand the 
properties that are contained within. 

Chub is a good example of a project that lies within these moments of tension. 
Here we see geometry “directly and manually manipulated by operating on curve and 
surface components.”1 However, this process meant that each wedge took on 
insignificant changes requiring massive amounts of manual labor to produce fabrication 
code. Therefore, it was necessary to input specific automated techniques to help control 
these insignificant variables to help maintain the management of parts produced.  

                                            
1 Diaz-Granados, Ramiro, Craft Works: On How to Get Medieval. 
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Figure 7: A fabrication process meant to understand matter properties of resin like 

string as controlled changes include density and length of strand. Source: Atwood-A 

Fabrication and the usage of new tools is the third part to be covered when talking 
about digital craft. CNC machines, laser cutters, and robot arms have been used as 
tools for fabrication for many years, it is nothing new. What is new however is their 
ability to be utilized within the design process as a way of better understanding the 
matter that Payne refers to in the beginning of this essay. Both Payne and Granados 
mention feedback loops of information when talking about matter and being able to 
simulate it within digital computation. Payne mentions the uncontrollable characteristics 
of matter that are inevitable. Atwood is able to combine feedback loops with fabrication 
techniques in a way that allows designers to understand the inevitable uncontrollable 
conditions. Atwood refers to this feedback system as monolithic processes discussed in 
his paper Monolithic Representations. 

  

 
Figure 6: By understanding different modes of fabrication, the glitch of a loop was 

found and re-fabricated at different levels of density. Source: Atwood-A 
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“The studies were conducted based on a calibration of material control, 
fabrication precision, and process fidelity.”1 Atwood was able to create a process where 
unpredictable behaviors of matter could be constantly discovered and fed back into the 
design process. The unpredictable behaviors or “glitches” as they were called were then 
studied as a way to understand possibilities of exploitation of such moments.  

 
 

 
Figure 8: Hand made objects were interpreted through digital processes as a way to 

understand obscure moments created through the analogue process. Source: Sci-Arc 
2GAX Studio  

Another characteristic of matter and its digital crafting can be found within a process 
that is constantly moving between analogue processes and digital processes. 
Granados’ 2GAX class of Fall 2012 explored a series of analogue processes (hand 
made models and explorations of material) that were then converted to digital 
processes and then back again. In this case, hand made volumes were created from 
silhouettes cut out of different material. Seams had to be sewn together and as the 
material changed, so did the type of seam and shape of the volume. The reverse 
process was also used to create unfolded landscapes from objects covered in a resin 
like material.  

 
 
 

                                            
1 Atwood, Andrew. Monolithic Representations. Page 207 
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Figure 10: Unfolded landscape surfaces were photographed and scanned into 

Photoshop as a way to pull out patterns and conditions that could inform the design. 
Source: Sci-Arc 2GAX Studio 

Digital processes were used to interpret the different conditions created as a way to 
re-create the hand made models. What became a driving force behind the project was 
the decision making that had to be made when hand making the models. Imperfections 
arose such as seams not meeting up correctly or awkward cuts in surfaces needed to 
be created. These manual decisions became the backdrop to our digital explorations 
and re-interpretations of these objects.  

 

 
Figure 11: Different modes of fabrication were used to re-output the once physical 

models after they had been interpreted though digital computation. Source: Sci-Arc 
2GAX Studio 
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A desire to place matter as a driving component of design, the craft used to interpret 

it, and the methods used to create it all fall under the realm of a new discourse in 
architecture where aesthetics must be a result of the designers need to be a virtuoso. 
The study of aesthetics is no longer what simply looks pleasing to the eye but instead it 
should be what can demonstrate a total understanding and control over every aspect of 
an idea.  
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