
present, can we actually get a fingerprint from these 
20,000 genes and learn why they are susceptible? The 
snap-shot interrelates with form in the biological sense. 
The simple message is to add a concrete spatial defini-
tion to that particular snap-shot of the gene expression 
that is there, rather than looking at that snap-shot as a 
totally abstract expression without reference to a surface 
or a specific site. 
CB: Can we go back to the opening quote about what is 
beautiful in Beethoven? His symphonies are absolutely 
perfect. Well what does that mean, perfect? It means 
there is no extraneous material. His compositions hold 
tensions, compressions, all the physical attributes we 
give to buildings, structures, and things. I think archi-
tecture has always been about the pursuit and study 
of organization. How organization comes together gives 
form, shape, and other consequences.

I visited Peter’s studio, I mean, lab (it felt like a 
studio). [laughing] I looked into the microscope and saw 
the architecture of cells, or we could say the engineer-
ing of cells, and I think architecture also comes down 
to organization. In one sense the fundamental shift that 
is irreversibly upon us is that organization is no longer 
seen as linear, classically ordained, with a formal set 
of references. Organization forms out of itself, which is 
very hard to get your mind around; it’s self-referential, it 
doesn’t have any global axis to plot against. Architecture 
in the bulk doesn’t embrace this yet. But that is how prin-
ciples of organization are being understood across the 
sciences; they promote the idea of a locality. No more 
is cancer generic; no more do you go in for one zapping 
treatment; your cancer is individual to you. And not only 
individual to you, but individual to the locality where the 
cancer starts in you. This sort of thing is a big shift in our 
understanding of organization.
PLJ: The work in my lab focuses on micro-environmental 
control of cell behavior. Cells throughout the body have 
an identical DNA blueprint, and yet they behave in very 
different ways depending on where they need to form the 
exquisite structures with particular forms and functions. 
In reference to honing in on the site-specificity and 
individual specificity of these environments that may be 
created around particular tumors: I truly believe that this 
epigenetic controlling of the local environment and the 

architecture of that environment is going 
to be the way to unravel some of these 
complex networks.
DR: I would like to draw attention to something 
that was said earlier. One of the things that 
happens when we begin to look into the deeper 
understanding and the deeper structures of organic 
matter, is a transformation from what was once 
understood as a thing in space within a body with a 
distinct inside and outside, to something without these 
distinctions. Take DNA for example; where we once 
understood the inside of a cell as being mysterious and 
formative, we are now beginning to understand organic 
matter as an organization, a tapestry of information. One 
of the by-products of an architectural discussion which 
took place around the diagram is non-linearity, where 
organization becomes understood as something that is 
more abstract. I want to bundle the conversation and press 
Cecil and Peter to speak more directly to how non-linear 
and also linear models operate in both of their work. 
CB: First a definition of linear. Linear doesn’t mean 
straight lines. Linear means something that repeats with 
predictability. Non-linear is something you can’t repeat 
or predict. In a sense, the experience of architecture, 
how you enter a building and how you move within and 
through the static form, has always been surprisingly 
non-linear (including how you read those spaces as you 
travel through the building). The difference in how archi-
tects are talking today is that the question of non-linearity 
is addressed to the very form itself as being organized in 
a non-linear way. I think this strikes a deeper chord.
PLJ: Pathologists’ definition of linearity certainly does 
include, for instance, arrays of adjacent genes that are 
required to be linear in order to be specified in a particular 
pattern. One class of genes that we work on are particular 
proteins that specify where your head and your toes are 
going to end up, the anterior and posterior positioning. 
These are master regulatory genes that set up the body 
plan and the anterior/posterior axis. 

I think our definitions of non-linear are quite differ-
ent at this point. Linearity is very important to us. I think 
our goal—and I think we can get help from architects 
and designers who see things and can pattern things in 
different ways—is to unravel and to track these individual 
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2. DNA example of approximately 37,500 probe spotted oligo microarray (gene array) with enlarged 
inset to show detail. Image public domain. 
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Cross-Catalytic 
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conversation

Catalysts accelerate the rate of change in a system; they 
intensify a process. Nobel-prize winning chemist Ilya 
Prigogine describes catalysts as agents “that modify 
the reaction rate without themselves being affected.” 
However, cross-catalysis alters the relationship between 
the agents and the process such that all parties are 
involved in dynamic feedback loops, an interplay that 
perpetuates change, interdependencies, and new roles. 

Following the shift from semantics to the sciences, 
architecture since the mid 1980s has been re-kindling 
its long-time flame rather than a meretricious fling with 
the biological and physical disciplines. Two-way topics 
like complexity, linearity, and dynamics serve as concep-
tual greencards and real currency within the discourse, 
experiment, and material practice of design and science. 
Additionally, technology is redefining the tools and instru-
ments of each profession giving very different disciplines 
the same opportunity to make trials and tests together. So 
in the hope of tunneling underneath the casual safety of 
topical interloping, and to discuss these new tools, 306090 
teamed up with Slought Foundation on December 5th, 
2006, and invited the following guests to convene around 
the subject of models to discuss this technological and 
theoretical convergence between disciplines. 

David Ruy: The first question comes from a quote by 
Victor Weisskopf and it regards the role of the human 

agent, whether that agent is a pathologist or an architect, 
in relation to the fog of experience: “What is beautiful in 
science is the same that is beautiful in Beethoven. There 
is a fog of events and suddenly you see a connection. 
It expresses a complex of human concerns that goes 
deeply to you, that connects things that were always in 
you that were never put together before.”1

It is the experience through which architects and 
scientists do the work that is of question tonight. It is also 
our first step in this conversation. It has been expressed 
that as biology becomes more specialized and automated 
it may become somewhat detached from the subject which 
is the organism or the cell being studied. In this fog of 
data and observable experience, what is the connection 
that is made?
Cecil Balmond: Thank you David. Before I get into your 
question, I have two comments to warm up the audience. 
First, in the new architecture the sectional drawing is no 
more. That is a classical world of a 2-dimensional com-
pilation of data, and in the best architecture work today, 
if you really look at it, the sectional drawing is void. We 
have to look at things in a new way. Second, architecture 
always gets promoted by materiality. This leads one to 
ask: how then do you represent architecture?

Coming back to the fog of architecture, finding form 
is where I clear the fog. We will debate perhaps later what 
form means—and I don’t mean shape. Form is some-
thing more dynamic, something that is almost intangible. 
As we become more sophisticated with materiality, 
the buildings become complex systems and form is the 
hybrid result. Whether this is what Peter does in biology, 
I don’t know. But I chart my way through the fog with an 
investigation of form. 
Peter Lloyd Jones: Just to help with the question on 
form, what we are looking at in Figure 2 is an array of 
many genes, maybe fifteen-thousand; each one of those 
spots is a gene. The different colors tell you whether a 
gene is turned on, off, or is neutral. You can take a sam-
ple and apply it to that platform and ask at a particular 
moment in time how a single process is regulated. Now, 
the problem with this representation is that it is dimen-
sionless and doesn’t take into account the site-specificity 
of the genes in the cell. So I think biologists are facing 
problems similar to those architects are facing regarding 
representation and sections. 
CB: Is that a true snap-shot of a section?
PLJ: This is a true snap-shot of a biological process in a 
cell or a tissue at a particular moment in time. 
CB: But it is not actually a physical section? It’s a mapping 
of data at a certain moment.
PLJ: This is a snap-shot. The problem with this snap-shot 
is that it doesn’t account for noise; noise is incredibly im-
portant for biological systems. Identical twins, who have 
the same genome, are completely different even though 
they grew up in the same environment, the same in utero 
environment at least. The noise had a role in creating 
their individual identity. The problem we are facing in the 
snap-shot representation is the loss of dynamics and the 
loss of the site-specificity of the environment.
Peter Davies: What you see in the middle panels [Figure 
3] are some examples where the geometry of blood 
vessels, in this case arteries, are heavily pre-disposed 
to become diseased. Even though there isn’t a disease 

1. The roundtable participants, from left to right: Peter Davies, 
Jenny Sabin, Cecil Balmond, Peter Lloyd Jones, and David Ruy. 
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PD: It is not clearly understood. It is often attributed 
to diffusion but clearly it’s not just diffusion. There is a 
caveat to this, which is that there are thermal gradients 
within a cell. These lead to a movement which is a ther-
mally directed convective flow. But how the movement 
becomes so directed to get the proteins where they are 
supposed to go is a mystery. The great threshold, I think, 
in understanding how a cell functions in cell biology is 
understanding the temporal-spatial relationships of the 
dynamics of the cell. 

Classically, just as in architecture, you have sec-
tions. In biology, you’ve had this concentration on static 
images which ignore the dynamics. Now the technology 
allows us to go into real cells and watch some of these 
processes and deduce, not design but deduce, these 
spatial-temporal relationships.
CB: What I also took out of this video regards the 
individual geometries. Architects tend to think of forms 
being made, in a way, from the outside, like an abstract 
imposition on space. But in the video you actually see the 
creation of new architectures which are occurring inside 
of the space from the individual geometries which come 
together.
DR: Before we move on, I was wondering if each of you 
could speak directly to the hard question: what is a form?
PLJ: I might steal Cecil’s definition from this afternoon.
CB: What did I say this afternoon?
PLJ: You said “form is a tension between volume and 
surface.” 
CB: Yes, that’s right [laughter]; that’s one of the defini-
tions. Form is dynamic. It’s not about shape, that’s literal. 
Form has something to do with the configuration in space 
of connectivity. It is the rhythm of those connectivities 
that provoke deeper resonances, the feeling of deeper 
archetypes. Form is very complex because it has dif-
ferent layers; it’s never a one statement thing. One of 
my tests for form is in the tension between surface and 
volume, it’s the battle between the volumetric feel of the 
spaces and the surface of those spaces. 
PLJ: I don’t think we are far off in that respect. I think bi-
ologists know what the form ought to look like; we study 
the formations and the process which generate the form. 

Form means not only the distribution of space 
and volume and the energy between those, but also the 
process that allows you to achieve that final form. Again, 
we have to go back and ask how do you capture those 
processes? It is extremely difficult. As I interact more with 
architects and designers, particularly at the University of 
Pennsylvania, it seems very important in architecture to 
leave behind a memory of the dynamics of the processes, 
which are equally as beautiful as the final form. 

CB: Absolutely.
JS: Memory and dynamics have to do with 
intuition, technology, and code. Peter, you 
have expressed concerns that as our tools 
for visualizing patterns and dynamics become 
increasingly more sophisticated, our intuition, our 
ability to see, to know where to look becomes po-
tentially dampened a bit by the technology. In terms 
of speaking about code, Cecil you have said that in 
order to raise your intuition, which you have described 
as knowing where to look, you went back to the Greeks. 
When do you trace back to the archetypes in order to 
understand where to move forward into the unknown? 
Where does technology make it more difficult, and where 
more helpful?
CB: Wow, many questions in there. Where is code? 
I don’t know if everyone here knows it, but the recent 
trend in architecture schools is to be able to script the 
way you make a form. You don’t have to assume how to 
make forms, you can actually, mathematically, write a 
script which finds its way and will make a form. In that 
sense there is a lot of debate whether the code governs 
what you are doing, or whether somehow architecture 
is above the code. I certainly don’t think architecture is 
governed by coding. The code is the given, for example 
that a cell has a cytoskeleton between the nucleus and 
the extra-cellular matrix. But that’s not architecture. 
That is certain mechanical properties being set up.
PD: I think Cecil is going the right way, but one distinc-
tion I think between architecture, biology, and design is 
the dynamics of the system. In the analogy between the 
cytoskeleton and the architectural structure, the architec-
ture is somewhat more fixed, it may be totally fixed, it 
may not be… 
CB: Not coding. 
PD: Not coding.
CB: Coding is flexible. 
PD: Right. But the coding in a cell which defines that a 
cytoskeleton will exist, and an extra-cellular matrix will ex-
ist, is just the beginning. There are epigenetic regulations 
of all of these elements which have arrived in one form 
because of the code. But the dynamics of the system are 
subject to change—including structural change. Peter 
Jones’ work, for example, on extra-cellular matrix show 
that the matrix can be modified by extrinsic factors hav-
ing nothing to do with the cell, but also by the cell itself. 
This has tremendous ramifications for what is called the 
differentiated properties of the cell, the phenotype of the 
cell; what the cell is doing as a cell. You have in biology 
both genetic and epigenetic influences coming to bear in 
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9. Microtubule self-assembly.8. The cytoskeleton.7. The cytoskeleton. 10. Proteins (resemble two 
large feet).

proteins and the way in which they interact 
in time and space with multiple partners. 

Jenny Sabin: I would like to go back to the 
slide that coupled the lab with the studio. What 

is interesting in the early stage of the collabora-
tion between architects and scientists is how we 

discuss and understand the definitions of similar 
terms. Earlier Cecil brought up the word perfection 

and Peter Lloyd Jones brought up the word noise. In 
thinking about linear vs. non-linear models, is there a 

need for a type of turbulence, an impurity, to understand 
form or to intuit invention?  
PLJ: As a patho-biologist, that’s what we do day to day. 
A very simple explanation is that we compare normal 
processes with abnormal processes and both inform one 
another. We want to know how normal works; we also 
want to know how abnormal works because sometimes it 
is associated with disease.
DR: At this point I would like to zoom in and see what’s 
happening at the cellular model. We are going to play a 
visualization made by the Howard Hughes Foundation 
in collaboration with Harvard University, and ask Peter 
Davies to be our tour guide to help understand what we 
are seeing. 
PD: I can’t give you a seminar on cell biology in such a 
short time, of course, but the take-away message from 
this is first and foremost one of scale. 

There are two scales, the first is the macroscale. 
This is represented in Figure 3 as cells flowing in a blood 
vessel, some of which are at the periphery; they are rolling 
over the surface of the lining of the blood vessel. Figure 4 
shows the surface of the rolling cell as it comes into jux-
taposition with the cell with which it is going to interact. 
At the molecular level the cell engages specific proteins 
in order to anchor it to the mono-layer of the cells that it 
is going to move through. Thus at the molecular scale we 
have a very complex series of events. This brings us to 
the second message of the animation: it’s not just scale, 
but dynamics. 

In these cells there are membranes, seas of lipids 
and proteins constantly in motion, Figure 5. The mem-
brane alone does not have much form; (form in a scientific 
sense). Molecules lying underneath the membrane, the 
cytoskeleton, shown in Figures 6, 7, and 8, give the cell 
its structural characteristics. These structural elements are 
dynamic; they are constantly being formed and unformed 
through the polymerization of filaments. This process may 
be catalyzed differently at different sites, or it may in fact 
be spontaneous self-assembly, as in Figure 9.  

These structural filaments also serve as pathways 
in the cell. One pathway is carried out by motor proteins 
which, believe it or not, actually look and behave as in 

Figure 10. In this animation the proteins resemble two 
large feet. (In reality their motion is more of a sliding 
rather than a lifting, because you have more control that 
way.) The proteins bind on their upper side to these great 
big balls which are pieces of the membrane containing 
surface proteins and other molecules captured from 
outside the cell and then internalized. 

Figure 11 represents the nuclear membrane. DNA 
is being read inside the nucleus and [messenger] RNA is 
coming out through the nuclear pores. In the other parts 
of the cell transcription occurs. The [messenger]  RNA 
code is read and transferred through the [ribosomal] RNA 
to cause protein synthesis. Figure 12 depicts the code 
being read as the [messenger] RNA goes through like a 
ticker-tape. The protein reads the code and synthesizes a 
new protein which is released into the cell.

What is lacking in this video as these proteins 
assemble is exactly how they get there; we don’t really 
understand what controls how the proteins move, it’s not 
just diffusion, it is a clearly ordered and directed motion. 
Again, these are very dynamic events. 

When the proteins need to be shipped to the cell 
surface they are enclosed in large vesicles, and along 
comes our friend from Figure 10 to pick them up and 
move the proteins to appropriate locations so they can 
get to the surface. This is shown in Figure 13. The motor 
proteins take the modified proteins to the cell surface 
where the membranes fuse. This fusion releases soluble 
molecules and new surface proteins, the yellow things in 
Figure 14. These proteins now decorate the surface and 
allow the whole process of internalization and external-
ization to maintain the cell. And indeed, as we go back 
to the macro-level, Figures 15, 16, 17, and 18, you see 
this white blood cell [represented in blue], engage the 
endothelial cell layer, then flow into the gap between the 
cells, where it enters a new space. 

Please note the dynamics of this system are 
absolutely spectacular. They are complex, ordered, 
directed, and have an element of uncertainty. But they 
function. This is something we might also discuss in the 
relationship between architecture and biology. These 
are domains which are being manipulated and that have 
form. The message is multiple scales, dynamics and 
compartmentalization in space, all elements of a cellular 
system and, of course, sub-cellular events. I think this 
scale is worth exploring in terms of parallels and trans-
formations towards architectural design—because it is 
nature’s design. 
CB: What causes that spectacular propulsion out of the 
nucleus? [Figure 11] Is there an environmental gradient or 
acid gradient?
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practical application of knowledge gained from these 
algorithmic approaches which will allow us to think 
differently in terms of constraining the cell. What we are 
trying to do is two things, one is to understand how the 
complexity works in the cell, and if possible, bring it to 
the benefit of mankind, which is what medicine is about. 

Questions from Audience 

Helene Furjan: My question has to do with the difference 
between linearity and non-linearity. Within complexity 
theory, which is of course computationally based, the 
distinction is between a system, logic, or structure 
which can be represented. In other words, a system 
that can be described by a finite equation, and one that 

can’t be reducible to an equation. In the linear situation 
the organization can be identically mapped; in the non-
linear situation it cannot. My question involves what kind 
of models you use and what level of exact reproduction is 
required in your models?  
PLJ: A model doesn’t have to reproduce every single 
aspect of the system. One of the things we do in studying 
breast cancer is take normal breast epithelial cells and 
put them in a 3-dimensional matrix. They polarize, they 
form a lumen, if you give them lactogenic hormones they 
will secrete milk, if you want to study tumor formation you 
can add genes or proteins to that environment that are 
associated with tumors and watch the behavior of those 
structures, or models change. Then what we all do as life 
scientists, is rigorously re-test those ideas using human 

17. White blood cell slips 
into the gap between the 
cells.

16. White blood cell 
engages the endothelial cell 
layer and flattens.

15. White blood cell (repre-
sented as blue ball) rolling at 
the periphery of vessel.

18. White blood cell exits 
the vessel.

19. Algorithmic studies by Jackie Wong, Graduate student at the University of Pennsylvania, 
PennDesign. Algorithm studies demonstrating the variations between seventy-four different ice 
dances using the software Generative Components. 

a different way than you do in architecture. 
I think that is quite an interesting contrast. 

I have a question, Cecil, because I was 
intrigued by your point on non-linearity. You 

said walking, entering, and exiting a building 
are perhaps non-linear. The form that you are 

looking at as you go through a building, or how you 
observe it from outside depends on your perspective; 

it depends on your location. That is never going to be 
the same in two people or in the same person at any 

one time. Two questions come up. What is the aesthet-
ics of form as opposed to the reality of form? (I maybe 
choosing the wrong word but I think you have grabbed 
the concept.) In other words, I assume aesthetics are 
subjective. And two, in order for form to work in archi-
tecture as you walk through a building and observe a 
building from many different angles, does the form have 
to work for all those angles and perspectives in order to 
be a successful form?  
CB: I would say that form doesn’t have an aesthetic, but 
that shape does. When you are in an architectural en-
closure and moving through space, the more proscribed 
your movements are the more it becomes progressively 
linear. For example, you can be pushed down absolutely 
linear corridors, the long extrusion of architecture that 
we all know. If the architecture is more flexible in the way 
it gets its forms, and this has been happening since the 
1930s, then the non-linearity is that form-getting process. 

The form itself, I would posit, has no aesthetic. I 
know biology is absolutely, infinitely more complex in its 
dynamic systems than anything designers deal with, but 
I used the analogy of coding because coding in architec-
ture is misunderstood. The coding of architectural forms 
is highly dependent on the local start point; a minute 
differentiation in where you start gives a different form. 
Coding takes place between the intangible core which I 
call the archetypes, and the external surround which is the 
materialities of architecture. A wholehearted engagement 
with coding in the search for form engages your intuition. 
Intuition is not a chance thing, it has its own structure. 
PLJ: So do you think there is an algorithm for a deeper 
truth and understanding?
CB: No. 
PLJ: And aesthetics…
CB: No. No, there isn’t. It is a zone between the deeper 
archetype which can’t be charted, and the details we 
flesh out the design. 
DR: I’d like to ask a final question: what can architects 
and scientists work on together?
CB: I just want to say that architecture is very interested 
in biology, it always has been. Biology is intricate at many 
levels: it’s highly structural, highly dynamic and has all 

sorts of architectures in it. Nature has always been the 
paradigm for architecture. It is erroneous to think we 
can just copy these processes into architecture; we 
absolutely can’t and it’s dangerous. But having said that, 
my research is set up in the belief that science has great 
analytical powers, but architecture has great synthetic 
powers, powers of synthesis. 

Peter gave me some papers to read when I was in 
his studio lab a few weeks ago. My intuition in looking at 
those papers, the modeling in the labs, and the modeling 
in the coding seminars at the University of Pennsylvania, 
is that there are modeling techniques available which, 
with insight, could give better modeling techniques to the 
biologists. That’s where we could do something together. 
Because biology is so dynamic, it will need very sophisti-
cated modeling.
PLJ: I just want to mention one of the projects I saw in a 
seminar today. [Figure 19] Pathologists are interested in 
different ways in which cells move. Cells have a dance, 
a signature dance, and what the student showed this 
afternoon was an application of an algorithm that showed 
the variations between seventy-four different ice dances 
using parametric software. The student showed the 
differences, for instance, between the Yankee polka and 
the golden waltz because their patterns were recog-
nizable and different. As a cell biologist interested in 
migration, and since cells dance differently, can we use 
that information to generate patterns that will predict cell 
behavior? Thinking about translation into therapeutics, 
can you take a cell, analyze its dance, and tell that patient 
her prognosis? What I realize is that we absolutely need 
to forge out some formal time between architects and 
scientists, and continue to generate more formal interac-
tions, and we have to do it properly and rigorously.
CB: Yes, rather than look at each other across a gap and 
saying that’s interesting. 
PD: Cecil and Peter have said it very well in terms of the 
interaction between the various disciplines. The fascinat-
ing message which intrigues me on the biological side 
is the dynamics of living systems. They constantly need 
energy to be generated, constantly use energy, and 
constantly observe, mostly observe, the laws of physics 
until you get down to the very, very small dimensions 
and then some of that slips away. We as biologists are 
not designers, and you as architects are designers, and 
that is a difference which of course is absolutely implicit. 
We would like to see tools looking at mathematical and 
geometric functions which are relevant to some of the 
dynamics of the systems we look at in biology.

Can we learn from these models and use them to 
constrain the dynamics of a living system in a differ-
ent way? There may be some kind of conceptual and 
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specimens, either biopsies or autopsy 
material, and animal models—which are 

still incredibly important, unfortunately, but is 
still the case. Then you repeatedly retest those 

ideas in other systems until you are sure.
PD: To finish up on the biology side, chaos in 

physiology, that is, not in pathological states, is 
very rare. There are chaotic occurrences, for example 

blood flow in certain locations is chaotic. This kind 
of chaos is called turbulence and it creates all types 

of problems because it’s unpredictable. But coming to 
models and algorithms, let me propose an approach 
which might benefit the biologists. 

If one takes a series of functions and algorithms 
which are then explored purely in an architectural sense 
of form and shape, and try to apply them to biological 
systems, can we use our intuition, which is kind of 
educated guesswork, and experience to have a sense of 
where these might be important? Can we actually impose 
filters, restrictions, and convergent ideas to try to bring 
the algorithmic forms and biological systems together? 
I think this is very tangible and could be done for both 
non-linear, that is—chaotic systems purely defined—and 
very ordered, algorithmic progressions, some of which 
we have seen today. 
Detlef Mertins: One of the things that strikes me as a 
historian is that we have had a metaphor of buildings as 
organisms in architecture discourse for some time. But, 
to go a little further with our metaphors, are buildings 
organisms, are they in fact bodies, or are they habitats? 
As species we make buildings, we make cities, we make 
habitats for ourselves. That seems to be in part the 
process we are speaking about in terms of the biologi-
cal; is it the same? Can one extrapolate that buildings 
are constructive enterprises in that regard? In making 
our habitats can we make analogies to the things that we 
saw in the video where proteins and cells are building 
themselves, or are they building their habitats, or is there 
no distinction in that microscopic cellular level?  
PD: There is no distinction. I mean it’s ordered and con-
trolled but in principle the same processes are being used. 
CB: But are they making a habitat?
PD: They are maintaining a habitat. And indeed in the 
initial post-conception period of cellular development 
they are creating that habitat, yes. 
DM: The difference is that the organism is presumably 
making itself, whereas a habitat, I thought, was made by 
us and other things around us as well; the line seems to 
be blurable.
PLJ: Again, I think we are at the point of a paradigm shift 
in biology where the importance in the micro-environment 
is equal to the code. So, absolutely, habitat is constantly 
renewed, maintained, and essential, and changes very 
early on when tissues and cells change with disease. 

Do you view being unstable as being unsuccessful?
CB: No. No. Instability is a transition area between one 
stability and another. Stability is a measure of turbulence 
which could run off into total instability and not cohere, 
but doesn’t because of the mutual transitions. 
PLJ: You sound like a pathologist. 
CB: I sound like a pathologist? 
PLJ: You sound like a cellular pathologist. [laughter]
CB: Ok.
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Hard Core / Soft Focus / 
Middle Ground

model n1. A structural design. […] Something which resembles something 
else. […] Euphem.: a person employed to pose nude.

o tijolo chegando […] é o projeto da casa, é o corpo na cama
[a brick arriving; it’s the plan of a house; it’s a body in bed]
—Antonio Carlos Jobim

Hardcore: dedicated; determined; devoted; die-hard; faithful; fundamental; intractable, 
intransigent; loyal; obstinate; resolute; resolved; rigid; serious; single-minded; staunch; 
steadfast; stubborn; uncompromising; unmeasured; unwavering; unyielding. 

In its earliest uses, “hardcore” is linked to poverty. The Oxford English Dictionary 
disperses its archeology of “hardcore” between two volumes, depending on whether 
the phrase coalesced around one or the other of its constituent terms. The dictionary 
records the first two print occurrences of the phrase associated with the word “hard”:

1936 Nature 12 Sept. 441/2 Possibly 200,000 would be practically unem-
ployable on any ordinary basis—the ‘hard core’ as it is called. 

1940 Economist 3 Feb. 193/2 One of the more encouraging developments 
of the last few months is a substantial loosening of what has hitherto 
been regarded as the ‘hard core’ of unemployment.

The connection survives in contemporary dictionary definitions: “hardcore pov-
erty” and “the hardcore unemployed,” as Webster’s illustrates the usage of the word. 

A poverty of discrimination conflates the unemployed and the over-employed, those 
subject to hard labor, with too much ease. That idiomatic associations of “hard core” with 
both unemployment and unskilled labor may have originated in the use of the phrase to 
refer to material that circulated between those on the narrow threshold of employment 
and destitution. At the very least, the idiomatic use would have been strengthened by the 
phrase’s even earlier appearance in passages describing the mise-en-scène of the most 
abject labor. The Oxford English Dictionary records the first occurrences of the phrase as 
it appears associated with the word “core”:
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1851 MAYHEW Lond. Labour (1861) II. 281 ‘Hard-dirt’, or ‘hard-core’, 
consisting of the refuse bricks, chimney-pots… broken bottles… 
oyster-shells, &c., which form part of the contents of the dustman’s 
cart.

1851 MAYHEW Lond. Labour II. 317 (Hoppe). The phrase ‘hard-core’ 
seems strictly to mean all such refuse matter as will admit of be-
ing used as the foundation of roads, buildings, etc.

1880 S. M. PALMER in Macm. Mag. XLI. 252 Rough bits of all kinds of 
material, which goes by the name of ‘Hard Core’.

“Hardcore,” it turns out, was originally an architectural term, a way of designating 
the material particulars of construction. 

Noise into information, incidental detritus repurposed as the fundamental building 
blocks of construction, the cast-off or eccentric reimagined as foundational. The “hard-
core,” in this sense, was understood to be both essential and foreign: heterogeneous 
and constitutive, extraneous and incorporated.

“Hardcore,” in fact, also carried a hint of incorporation in the sense of embodiment. 
As a conglomerate of partially absorbed material too tough to be entirely pulverized or 
completely assimilated, “hard core” emphasizes the toughness of the core. But there 
is some redundancy in that emphasis, because “core” already connoted hardness and 
resistance, “an irreducible nucleus or residium” as the OED puts it, a kernel of indigest-
ible or impervious matter, an allergen paradoxically lodged at the defining heart of some 
thing’s essence. Among its metaphorical uses, that recalcitrance already associated 
with “core” refigured the corporeal body in terms of toleration. Later in the OED defini-
tion for the word “core” we find:

fig. Something that sticks in one’s throat, that one cannot swallow or 
get over; also, in allusion to ADAM’S APPLE (sense 2), said of part 
of the original corrupt nature still remaining. Obs. 

c1460 Play Sacram. 757 Lord I haue offendyd the in many a sundry 
vyse That styckyth at my hart as hard as a core.

Despite the serious (hardcore) and faithful (hardcore) source, the punning play is explicit 
in the text of the medieval mystery drama: “heart,” cor [Latin]. 

In its moment of summation, at the core of the drama, the non-cycle spectacle The 
Coxton Play of the Sacrament—the most crudely sensational, offensively antisemitic, 
and bluntly literal specimen of the genre to survive—momentarily falters, an error or 
illegibility sticking its throat. Early editions of the manuscript corrupt the opening line of 
an antiphon for the Office of Corpus Christi, reading: “Now folow me, all and summe,/ 
And all tho that bene here, both more and lesse,/ Thys holy song, O Sacrum Dominum,/ 
Lett us syng all with grett swetnesse.” The slip is both theologically more and liturgically 
less correct; rather than to the Lord [Dominum], the call should instead be to the meal: 
“sacrum conuiuium [holy feast].” 

Lat. acc. sacer [sacred]: sacrum, sacram, sacrum.

The “sacrum,” in medical terms, is the heart of the pelvis, the solid core supporting 
and protecting the genitals. The origins of the word are a mystery. Some have conjec-
tured an association with resurrection (either because it was believed that the bone had 
to be intact for the body to rise or because it was an attribute of Osiris); others have 
speculated that the bone was offered in animal sacrifices. More likely, the Latin name 
too literally mistranslates the Greek term for the same anatomical structure: hieron os-
teon. Although the phrase does indeed mean “holy” or “sacred bone” in Greek, it equally 
denotes a “strong bone.” In the ancient world, the hieron was thought to be the one part 
of the body that was indestructible, because it was so exceedingly hard.

“Corrupt,” “offendyd,” “vyse”—“hardcore” also connotes, of course, the most ex-
plicit and graphic pornography, a kind of sexual literalism, the opposite of both mystery 
and play.

Pornography, however hard, is a category of aesthetics. Not surprisingly, “hard-
core,” in that sense—as a rhetoric, or style—also bears traces of the asymmetrical social 
relations of labor and poverty. Class is clearly legible in the genre’s history, from its 
stock of narrative fantasies to the demographics of both its workers and viewers. More 
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recently, the history of hardcore pornography has merged with the history of the internet 
and associated technologies for recording, distributing, and storing data—all of which 
may be blurring some of the class-based demarcations of its genres. The exact statistics 
for on-line pornography are hard to come by, and have been fiercely contested, but one 
effect of the internet has been to redistribute the architecture of hardcore, dispersing it 
from the easily identifiable and containable brick and cinderblock (hardcore) buildings 
relegated to economically marked social spaces: town peripheries, not yet gentrified 
transitional zones, and impoverished urban neighborhoods. The attempts to regulate 
internet pornography might be seen as an extension of zoning laws, as municipal plan-
ning pursued by other means.

The legal term for hardcore is obscenity. The word “obscene” is also of uncertain 
origin, with folk etymologies suggesting mysteries played out behind the curtained 
stage (ob scena) of an exhibitionist erotic drama. Less glamorously, the word most likely 
comes from the Latin cænum, meaning “mud,” “filth,” “detritus”—the very world of the 
Victorian dustmen, rag and bone shop keepers, and bricoleur construction workers 
documented by Mayhew among the “hungry and naked […] poorest of the poor; after 
they have had one meal, they do not know how to get another.” “Very hungry,” their fare 
at best is often only a “meal composed of nothing else” but “bread and grease.” 

Latin cæna: common late empire corruption of cena [meal]. 
Meal, n.2 Forms: OE-eME mæl, OE (Anglian)-ME mel, eME mæle, ME mal, malle.

What constitutes the obscene, in legal terms, is as uncertain and obscure as the 
word’s curtained etymology. After screening Louis Malle’s 1958 film Les Amants, in 
which the attentive viewer can catch a quick glimpse of one of Jeanne Moreau’s breasts, 
United States Supreme Court Justice Potter Stewart famously averred: 

I have reached the conclusion, which I think is confirmed at least by negative 
implication in the Court’s decisions since Roth and Alberts, that under the First and 
Fourteenth Amendments criminal laws in this area are constitutionally limited to 
hard-core pornography. I shall not today attempt further to define the kinds of material I 
understand to be embraced within that shorthand description; and perhaps I could never 
succeed in intelligibly doing so. But I know it when I see it, and the motion picture 
involved in this case is not that (Jacobellis v. Ohio, 378 US 184 [1964]).

But what if, instead, we saw it only when we knew it?
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