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While infrastructure is conventionally understood to be the domain of municipal entities, the complexity of the contemporary city suggests that we should look to alternate models for infrastructures that exceed the speed, flexibility and intelligence of their publicly funded and managed counterparts. This line of inquiry might be thought to encompass shadow cities - those realms that operate outside of centralized administrative control, that may or may not be illicit, and that encompass practices and logistics that operate at infrastructural scales but are not public per se. Our aim will be to propose new modes of infrastructure that negotiate the city according to a set of shadow protocols. Understanding the potential of a system to be exploited for purposes that may not be in direct correspondence with the technical ambitions of that system might be the key to both a deeper understanding of the system in question and also lend insight into how that system might be then leveraged and repositioned to support new forms of material intelligence, formal innovation, new social practices, institutions, leisure, commerce, and piracy.

Whether you call it a new model, or a hack, or an add-on, cognitive infrastructure is concerned with the systematic exploitation of logistical and bureaucratic networks and their potential to engender new ways of engaging the city. To that end we will work to develop design strategies that have the potential to negotiate a broad range of data, contexts, scales, and logics. While the studio will engage a number of computational methodologies it will focus primarily on the capacity of these tools to provide a platform for strategic speculation on new paradigms for urbanism and the opportunities for social feedback and novelty that they suggest. 

At stake here is not just how new forms of infrastructure emerge and what their form may be, but how architecture and urbanism might be catalyzed and transformed both through the implementation of new logics and protocols and the emergence of new social practices and behaviors. In many ways, infrastructure is unique in its capacity to inaugurate and influence new modes of spatial practice. While conditions such as climate change, urban growth, and globalization constitute a crisis front of complexity and volatility, they also call for a more lightly described, adaptable, and intelligent infrastructure. The explicit aim of this research inquiry is to empower students to engage these issues in their full complexity and to support design speculation that is at once technically, formally, and politically ambitious.

Using fiction and non-fiction sources in text and film, as well as the wealth of tabulated and real time data streams available online, the studio will consider how urban infrastructures and social practices might be reconsidered and exploited via new protocols and logics. These relational logics will be thoroughly documented and mapped via a robust set of computational tools and will be the basis for the design proposals. New York City will be a primary, though not the exclusive site under consideration and additional research will be conducted to compile robust datasets from publicly available sources to inform the development of the design proposals and to augment the intelligence of the systems under consideration. Work in the studio will concentrate on developing specific rules and models for cognition through computational research conducted primarily in Grasshopper and related plugins including Firefly, as well as in physical computing in Arduino. Projects in the studio will be conceived of as techno-ecologies: nimble and responsive to their environment, taking advantage of new and future technologies, and employing the feedback between inputs, processing, and action that are the characteristics of all cognitive systems. 


RESEARCH

The research semester is concerned with developing design models for new modes of infrastructure.  The research will have several important components and may be adjusted and refined over the course of the semester. The research is understood to include both drawn and fabricated material in addition to written and analytical material. These include but are not limited to the following:

Critical Sources: Readings comprised of assigned and selected texts, contemporary and historical precedents, and in-class discussions will be used to develop a genealogical and critical lineage for the projects.

Film and Fiction Sources: Each research team will select one film and one work of fiction as primary source material for the research. 

Infrastructure Context: Each team will identify an existing mode or system of infrastructure that will be the primary context for their research and design consideration. 

Exploitation and Feedback Protocols: The ambition of the studio is to identify protocols of exploitation or hacking that work within the existing system logic of the selected infrastructures but operate in a manner that may not be entirely consistent with the technical ambitions of the infrastructure. These protocols will form the basis of the design logic and will be developed over the course of the fall semester. They will be used to create parametric logics for processing and managing data flow and for driving geometry.

Data Sets: Teams will identify relevant data and data streams as part of their protocol research. Generating new data streams through the prototyping and programming of electronic components will be highly encouraged.

Prototyping: Prototypes in the form of digital representation, data specifications, and physical constructions will also be understood to be an important form of research. These modes of production will originate in the fall semester and continue to the spring and will include proposals, mockups, and working versions of input and processing mechanisms that generate their own data stream. Workshops covering principles of digital fabrication, sensor programming, and electronics prototyping will be offered. 

Cognitive Maps: As data streams and exploitation protocols are developed, teams will develop output strategies in the form of drawn maps and diagrams that document systems of intelligence and cross reference their data against spatial variables. These cognitive maps will consist of four important components: a matrix outlining the attributes and protocols of the selected network and its intelligence; the data set to be collected through research and prototyping; a parametric model that documents the logics and protocols of the selected network’s intelligence and information processing; and outputs in the form of annotated 2-3 dimensional maps. Cognitive maps will be developed using a broad range of tools including GIS, Grasshopper, Rhinoscript, and Excel.

Scenarios: Proposals will be quickly developed and tested in scenario and storyboard formats. Scenarios will be introduced early in the fall semester and will be developed and updated continuously throughout the year. They will be used to generate proposals and speculations on site, program, and social consequence in the fall semester.





LOGISTICS

Collaborative Research: Collaborative research is required in the Fall semester and will be conducted at several scales throughout the term. Students will work in teams of two and are responsible for making individual contributions to the work. Collaborative work is optional in the Spring semester.

Weekly Seminar Discussion: Each class meeting will begin with a seminar discussion. A series of required readings will be assigned weekly and discussed. Students are expected to complete the readings and come prepared to discuss them in seminar. Required readings also comprise an important component of the project bibliographies and should be referenced in the project texts and included in the citations.

Weekly Pinup Format: Class meetings take the form of weekly pinup sessions and group discussions. A digital projector will be available at each class meeting but students should supplement digital images with prints and physical prototypes.

Technologies: We will employ a broad range of digital technologies in both semesters. Grasshopper, the parametric add on to Rhinoceros will be an important and primary tool in both semesters. A number of additional technologies will be important.

• Pachube (www.pachube.com) is an online source for real-time data compiled and uploaded from a number of international sources. The studio will utilize this data as both research material and design material.

• Firefly (www.grasshopper3d.com/profile/firefly) is an add-on to Grasshopper and enables Grasshopper to communicate with Pachube and to Arduino.

• Arduino (www.arduino.cc) is an open source platform for prototyping and programming electronics.

Workshops: A series of technical workshops will be held throughout the semester. These are required and by and large take place on Saturdays. Topics will be coordinated with upcoming deliverables and will include an introduction to Grasshopper, techniques for generating output from Grasshopper, custom parametric tools, Firefly and Pachube, Arduino and Processing.

Two additional workshops will be held with Gil Akos and Ronnie Parsons at Studio Mode in Greenpoint. Some additional fabrication facilities will be available at those workshops.


PUBLISHING

Standardized Book Format: All research entries and work product will be formatted to the Crown Quarto size (7.444” X 9.681”) for publication comprised of a two-page spread, measuring 14.888” wide by 9.681” tall. An InDesign template will be composed for the general layout of the publication.  Students will be required to post weekly updates to their entries and project pages to the studio blog. The collective research of the studio is compiled into a single book and updated a regular intervals throughout the year. A Fall book of collective research and a Spring book of edited research and completed projects will be published.

Course Blog: All studio participants will post work to a dedicated research archive area and will be encouraged to make regular blog postings. The Crisis Fronts weblog is available at www.crisisfronts.org/blog. All the materials for the studio will be available online and all research generated will be posted. The site will be updated regularly with required readings, news, and other resources.

Online Publishing: The studio will generate a series of feature posts for the editors of suckerPUNCH (www.suckerpunchdaily.com) in the spring semester.


RESOURCES

Research Archive: Students will make individual and team contributions to a collective archive of sources and research materials. Archive research will take the form of individual articles or entries consisting of explanatory text, annotated images, captions, and bibliographic sources, and will be formatted to a standardized template. These entries will comprise an important resource for the seminar and will be dedicated to outlining a set of specific research agendas within the larger topic of Cognitive Infrastructures. These topics may be related to larger cultural or discursive contexts that may influence the priorities and outcome of any design research, or they may relate to examples of technologies, urban data, cultural movements and social phenomena, and techniques that are of particular interest or relevance to the studio at large.

Discussion Forum: As no dedicated studio space for the class is available in the fall, an online discussion forum (crisis-fronts-1011@googlegroups.com) will be made available. Students are encouraged to post questions of a technical nature or group discussion nature on the Google group. The critics, TA, and associated faculty and community have access to the Google group and use it to disseminate information and answer questions.

Outside Resources: Students are encouraged to make use of outside resources such as Craft Night at NYC Resistor (www.nycresistor.com) on Thursday evenings from 6-9pm. A broader set of local and online resources will be provided.


FALL SEMESTER SCHEDULE

Week #1	08.31.10	Studio Selection
Text / Film / Selection of Infrastructure Context Assigned
Reading 01 Assigned: 
• A. Galloway and E. Thacker, “Protocol, Control, Networks”
• Sanford Kwinter, “Hydraulic Vision”

Week #2	09.07.10	Network Structure / Hacker Exploits / Sources and Citations
		Infrastructure Analysis Matrix Assigned
Reading 02 Assigned: 
• Giles Deleuze, “Postscript for Control Societies”
• Elizabeth Grosz, “Future, Cities, Architecture” 

Week #3	09.14.10	Cognitive Systems / Conditional Intelligence 
		Data Set Research Assigned	
Reading 03 Assigned: 
• Eugene Thacker, “Networks, Swarms, Multitudes” 
• Manuel Delanda, “Deleuze and the Use of the Genetic Algorithm in Architecture”
	09.18.10	Computation Workshop 01
Skill set survey, introduction to the premise of computational design, introduction to grasshopper, concept of data flow, relational logic, parametric geometries.

Week #4	09.21.10	Data Streams / Protocological Model
		Protocol Diagrams Assigned
Reading 04 Assigned: 
• Chris Anderson “The End of Theory: The Data Deluge makes the Scientific Method Obsolete” 
• Manuel Delanda “Deleuze and the Genesis of Form”
	09.25.10	Computation Workshop 02
Data flow and control, visual feedback mechanisms, Firefly/Pachube
		Writing Workshop 01

Week #5	09.28.10	REVIEW: Prototype_Protocol
		
	10.02.10	Computation Workshop 03
Review of design tools and data input/output, graphical outputs
Writing Workshop 02

Week #6	10.05.10	Cognitive Infrastructures
		Data Scenarios Assigned
Reading 05 Assigned: 
• Jeff Hawkins, “The Future of Intelligence”

	10.09.10	Computation Workshop 04
		Writing Workshop 03
		 
Week #7	10.12.10	‘__’ City: Feedback Proposals
Précis Assigned, Urban Scenarios Assigned
Reading 06 Assigned: 
• Anthony Vidler “Towards a Theory of the Architecture Program”
• Jeff Kipnis, “Toward a New Architecture”

	10.16.10	Writing Workshop 04

Week #8	10.19.10	Contact Protocols / GIS and Pachube Sources
		Parametric Cognitive Map Assigned
Reading 07 Assigned: 
• Antoine Picon, “What has happened to Territory?” 	
• David Gissen, “Architecture’s Geographic Turns”
		
Week #9	10.26.10	Scenario Development
		Reading 08 Assigned: 
		• Hilary Sample “BioMed City”
		• Elizabeth Grosz, “Embodied Utopias”

Week #10	11.02.10	MIDTERM REVIEW 
	11.06.10	Computational Work Session (Mode Lab)
		
Week #11	11.09.10	Prototype Development
Chapter Development 
		Reading 09 Assigned: 
		• George Jeronimidis, “Biodymanics”  
		• Achim Menges, “Polymorphism”

Week #12	11.16.10	Mapping Development

Week #13	11.23.10	COMMITTEE BOOKLET SUBMISSION

Week #14	11.31.10	Cognitive Maps, Presentation Mockups
		
Week #15	12.06.10	STUDIO FINAL REVIEW WEEK
		No Class	

Week #16	12.14.10	FINAL REVIEW
	12.15.10	FINAL REVIEW

	12.17.10	FINAL BOOKLET SUBMISSION
		



BIBLIOGRAPHY

A current listing of sources and texts including assigned weekly readings will be available online. 

Required Readings

• Alexander Galloway and Eugene Thacker “Protocol, Control, and Networks” Grey Room 17 
• Sanford Kwinter, “Hydraulic Vision”
• Giles Deleuze, “Postscript on Control Societies”
• Elizabeth Grosz, "Future, Cities, Architecture"
• Eugene Thacker, "Networks, Swarms, Multitudes"
• Manuel Delanda “Deleuze and the Use of the Genetic Algorithm in Architecture”
• Chris Anderson, "The End of Theory: The Data Deluge Makes the scientific Method Obsolete" 
• Manuel Delanda “Deleuze and the Genesis of Form”
• Jeff Hawkins, "The Future of Intelligence"
• Anthony Vidler “Towards a Theory of the Architecture Program” 
• Jeffrey Kipnis, "Toward a New Architecture"
• Antoine Picon, “What has Happened to Territory?” 
• David Gissen, “Architecture’s Geographic Turns”
• Elizabeth Grosz, "Embodied Utopias" 
• Hilary Sample “BioMed City” in Verb Crisis 
• George Jeronimidis, “Biodymanics” Techniques and Technologies in Morphogenetic Design 
• Achim Menges, “Polymorphism” Techniques and Technologies in Morphogenetic Design

Recommended Readings
Eugene Thacker and Alexander Galloway, The Exploit: a Theory of Networks
Mark Buchanan, Nexus: Small Worlds and the Groundbreaking Theory of Networks
Michael Hardt and Antonio Negri, Empire
Matthew Fuller, Media Ecologies: Materialist Energies in Art and Technoculture
Adam Greenfield, Everyware: The Dawning Age of Ubiquitous Computing
Adam Greenfield, Mark Shepard, Situated Technologies Pamphlets 1: Urban Computing and its Discontents
Matthew Fuller, Usman Haque Situated Technologies Pamphlets 2: Urban Versioning System 1.0
Jonah Lehrer, Proust was a Neuroscientist
Norbert Wiener, Cybernetics: or Control and Communication in the Animal and the Machine

Reyner Banham, The Architecture of the Well Tempered Environment
Reyner Banham, Megastructure: Urban Futures of the Recent Past
Larry Busbea, Topologies: The Urban Utopia in France, 1960-1970
Felicity Scott, Architecture or Techno-Utopia: Politics after Modernism
Stanley Matthews, From Agit-prop to Free Space: The Architecture of Cedric Price
Jonathan Hughes, Simon Sadler, Non-Plan: Essays on Freedom, Participation and Change in Modern Architecture
Steven Johnson, Emergence
Kevin Kelley, Out of Control
Sanford Kwinter, Architectures of Time

Michael Hensel, Space Reader: Heterogeneous Space in Architecture
Michel Foucault, Security, Territory, Population: Lectures at the College de France 1977-1978
Hakim Bey, T.A.Z.: The Temporary Autonomous Zone
Rita Raley, Tactical Media
John Urry, Mobilities
Peter Ludlow, Crypto Anarchy, Cyberstates, and Pirate Utopias
Critical Art Ensemble, Digital Resistance
Critical Art Ensemble, The Molecular Invasion
Gargi Bhattacharyya, Traffick: The Illicit Movement of People and Things
Lize Mogel and Alexis Bhagat, An Atlas of Radical Cartography
Rosalind Williams, Notes on the Underground: An Essay on Technology, Society, and the Imagination

Julia Solis, New York Underground: The Anatomy of a City
John May, “On Technology Ecology, and Urbanism” in Verb Crisis
Steve Graham, Splintering Urbanism: Networked Infrastructures, Technological Mobilities and the Urban Condition
Stan Allen and James Corner, “Urban Natures”

Bernard Tschumi and Irene Cheng, The State of Architecture at the Beginning of the 21st Century
Achim Menges “Manufacturing Diversity” Techniques and Technologies in Morphogenetic Design
Michael Weinstock “Self Organisations and Material Constructions” Techniques and Technologies in Morphogenetic Design
Achim Menges, Michael Hensel, Morpho-Ecologies
Aranda/Lasch Tooling
Reiser+Umemoto, Atlas of Novel Tectonics
Vicente Guallart, GeoLogics: Geography, Bits and Architecture
Bentley Architectural Geometry

Paul Virilio, “The Overexposed City”
Saskia Sassen, “The Global City”
Keller Easterling, Enduring Innocence: Global Architecture and its Political Masquerades
Saskia Sassen, Global Networks, Linked Cities
Giyatri Spivak, “Megacity”
306090 06: Shifting Infrastructures (2004)
306090 08: Autonomous Urbanism (2005)
Verb Crisis (2008)
Rem Koolhaas, Mutations
Geoff Manaugh, BLDG Blog Book
Bruce Mau, et al, Massive Change
Kazys Varnelis, Networked Publics
Kazys Varnelis, Robert Sumrell, Blue Monday: Stories of Absurd Realities
William McDonough, Cradle to Cradle
Bruce Sterling, Shaping Things
Alex Steffen, ed. Worldchanging

Online Technical Resources
Rhino Wiki: http://wiki.mcneel.com/rhino/home 
Rhino Scripting: http://wiki.mcneel.com/developer/rhinoscript101 
Grasshopper: www.grasshopper3d.com
Grasshopper Primers: www.modelab.nu  | www.designalyze.com
Grasshopper videos: http://web.mac.com/rhino3dtv/GH/GH.html 
Math and Generative Algorithms for Grasshopper Primers:
http://download.rhino3d.com/en/Rhino/4.0/EssentialMathematicsSecondEdition/
http://download.mcneel.com/s3/mcneel/grasshopper/1.0/docs/en/Generative%20Algorithms.pdf 

Firefly: www.grasshopper3d.com/profile/firefly 
Firefly Primer: www.liftarchitects.com/journal/2010/7/28/firefly-primer-for-build-1002.html

NYC Resistor: www.nycresistor.com
Online tutorial materials: http://training.oreilly.com/arduino/ 
Print Manuals: http://oreilly.com/catalog/9780596155520 | http://oreilly.com/catalog/9780596154158







