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entrance was on Massachusetts Avenue, 
where the storage device for the alternative 
computer, the cafeteria, the shop, the office 
and the warehouse were located; the first 
floor housed the computer room and the 
associated control room (equivalent to the 
CPU or central data processing unit, the 
control console and the CRT screen)24, as well 
as offices and the administration area. The 
rooftop area held all of the hyper-populated 
facilities used for air-conditioning. The 
original L-shaped floor (when the building 
was used as a laundry) was gradually filled in 
on the three levels above ground (first floor, 
second floor and roof ). In total, the surface 
area of the container was roughly 3,300 m2 

,not counting the rooftop area.

As a ‘computer/building’ device or physical 
architectural object, Whirlwind I was a large 
project whose computer room or CPU took 
up more than 300 m2. It was not designed 
and built to reduce floor space. Its size 
was intended to ensure perfect operation: 
Forrester knew that reliability was crucial, so 
he wanted to ensure that every component, 
cable, wire and vacuum tube was easily 
accessible, repaired and replaced. To this end, 
a layout was designed to distribute the flows 
of ‘living beings’ in the computer room in the 
form of a central backbone, as a distributor 
hall or main corridor, from which various 
side distribution corridors branched, like 
perpendicular backbones that gave access 
to the circuit and memory modules. He 
organised the floor of the computer room 
(CPU) as would an architect of the Modern 
Movement, with some spaces serving 
(corridors and distributor halls) and some 
spaces serviced (large cabinets or racks that 
kept all the components and elements of the 
system in sight, making their arrangement 
visible). In 1951, the CPU floor was located on 
the first floor. It held five rows of cabinets or 
racks specialised in one type of component, 
with different functions, parallel to each 
other and separated by server corridors. 
These cabinets were built of modular metal 
frames that incorporated the different 
components of the device [Fig. 05]. Its layout 
was perfectly zoned and distributed by 
specific functions (rows C, A, E, F and P)27.

Running in plain sight along the ceilings 
in these corridors was the powerful air-
conditioning and cooling system28 that took 
up the whole upper part of the living spaces 
[Fig. 02 and Fig. 08], which operated 24 hours 
a day, in an attempt to remove the build-up of 
heat in these interior spaces. The installations 
were left uncovered for inspection purposes, 
as an essential part of these computer 
architectures. The design of the installations 
played a very important role in these 
architectures. These systems were essential 
for correct operation of the ‘computer/
building’ technology devices, thus ensuring 
their reliability, a fundamental quality for this 
type of space29.

Whirlwind I was a walk-through ‘computer/
building’ device; you could walk around 
inside it and see all the components that 
made it up, as Forrester described it30. These 
new ‘computer/building’ technological 
devices were enormous inhabitable 

of 1946, Jay W. Forrester began to think about 
the design and construction of a container 
building to house this new type of device. 
He had to find an architect to supervise its 
construction before the spring of 194719. 
During the design stage, it was envisaged 
that the project would be four storeys high 
to house the future headquarters of the 
Servomechanisms Laboratory, with average 
dimensions on the ground floor when 
compared with other laboratories of the 
same time at MIT. Initially, the project was 
intended to be a new ‘building’ technological 
device. 

With a low budget available for execution, 
the options of raising a new building 
(within the MIT Supersonic Laboratory 
complex) were no longer worthwhile for two 
reasons: the investment required and the 
execution times involved. At that time, the 
option of refurbishing an existing container 
began to gain strength. Before the end of 
August 1947, the Barta Building (N42) was 
considered as a possible location for the 
project and was finally chosen. The Barta 
Building (N42) thus became one of the first 
computer architectures to be transformed, 
through refurbishment, into the Whirlwind I 
‘computer/ building’ technology device.

This MIT campus building still stands today 
at 211 Massachusetts Avenue. It was built in 
1904 by the architect C. Herbert McClare, 
originally with an L-shaped floor plan to 
house an industrial laundry for the E&R 
Laundry company20. It has an elongated 
north-south floor plan with an exterior façade 
running lengthwise along Windsor Street, 
and a transversal exterior façade, the main 
one, facing Massachusetts Avenue. With three 
floors above ground, its exterior appearance 
is characterised by its red brick facing in 
its envelope and its distinctive gargoyles, 
mouldings, towers and ornamentation that 
frame the niches in the façade and finish off 
the corners and unique points of the building, 
such as its main entrance21 [Fig. 03]. Its main 
facades look much as they did 100 years ago, 
despite transformations in the floor plan, 
implementation of super infrastructures, 
changes in use, the recycling of the container 
and the works and refurbishments to which 
it has been subjected. The windows we see 
today on a walk along Google Street View 
(made up of vertical openings for groups of 
two or three windows) are an aluminium 
replica of the original ones, as are all the 
other materials and ornamentation, done to 
preserve its historical character in recent 
renovations (in 1998 and 2018).

As in the initial project, a container was 
sought that could hold the four storeys, for 
a volume that had been calculated to be 
filled by the device. In 1948, in the Barta 
Building (N42)22, the Whirlwind I project 
presented its four floors, distributed as 
follows: a basement floor that housed all 
the facilities for the device’s power plants 
(equivalent to the computer’s power supply, 
whose high energy demand was, on average, 
between 100-150 kW, the equivalent of $2500 
of electricity consumption per month in 
1964)23 and some associated laboratories; 
a ground floor at street level whose main 

that we also find in the field of architecture, 
with a clear interchange between both 
disciplines during this period. Although 
these spaces are not usually counted in the 
modern story of architecture, they reveal an 
interesting testing ground, an alternative and 
complementary laboratory to the one being 
developed in purely disciplinary spaces. 

In all these cases, the technology device 
of computer corresponds entirely to the 
technology device of building, as there is 
equivalence between both architectures, 
constituting a single inhabited space.

As Gerard O’Regan points out, these early 
digital computers or mainframes were huge 
architectures that occupied large spaces, 
even entire multi-storey10 buildings, as we 
will see further on. They were complete and 
complex computer architectures that were 
inhabitable by both human and non-human 
agents11. As Giorgio Agamben describes, 
they were devices inhabited by living beings 
(human agents: programmers, engineers; 
non-human agents: bugs, moths, mice; all of 
them considered ‘individuals’) or ‘substances’ 
(objects, things), whose coexistence resulted 
in multiple processes of subjectivation, 
giving rise to polyhedral and diverse 
subjects12. According to Agamben, there 
is not a single moment in the life of living 
beings or substances that is not modelled, 
contaminated or controlled by some device13.

First Generation Computing (1950-1960): 
The Whirlwind I project (WWI) as a case 
study

The Whirlwind I or WWI project [Fig. 02], 
directed by Jay W. Forrester and his team, and 
developed by the Lincoln Laboratory (initially 
called Servomechanisms Laboratory and later 
the MIT Digital Computer Laboratory) at 
MIT in Cambridge (USA), between 1945 and 
195614, was one of the three most important 
projects developed in the United States in the 
first half of the 1950s15. It was a mainframe-
type computer, one of the fully digital devices 
of the First Generation of Computing (1950-
1960)16. At the beginning, the project sought 
to produce a single-purpose analogue device 
(part of the generation of electromechanical 
devices in Bell’s classification, group (2)): 
a computer to calculate responses to pilot 
actions in US Navy flight simulators and 
to control such simulators in real time17. 
In 1945, after an injection of funding, the 
project changed course radically to begin 
designing, producing and building a real-time 
general-purpose digital device. Forrester gave 
the Whirlwind I project a transformational 
character, thanks to the influence of Von 
Neumann and Presper Eckert, who were 
developing the ENIAC. After several 
meetings, Forrester encouraged the team to 
be interdisciplinary18.

Whirlwind I was the first computer or 
digital device with random access magnetic 
core memory, and could process 16 digits 
at a speed of 20,000 times per second, a 
technology later implemented in all Apollo 
mission computers.

At the beginning of the project, in the autumn 
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devices40, networked with other nodes to 
incorporate an interscalar condition into its 
architecture (working with a building scale 
and a territorial scale) [Fig. 06]. Thanks to 
the hallowed status that spaces for such 
devices acquire over time, Whirlwind I is 
an architecture that history is determined 
to preserve, to reconstruct and reconvert 
into museums, foundations and institutions, 
although many of them have become mere 
shadows and talismans of their former 
selves, due to the dismantling, mutilation and 
decontextualisation of their elements and 
parts41. This new architecture of immediacy, 
of real time, had a decisive influence on the 
development of many computer/building 
technological devices, such as the massive 
concrete buildings that made up each four-
storey node of the SAGE programme; the 
SSEC (IBM’s Selective Sequence Electronic 
Calculator), a device located in the lobby of 
IBM’s Manhattan headquarters, at street level 
(1946-1952); the IBM Development Lab in 
Poughkeepsie (1955) and the Westinghouse 
Tele-Computer Center in Pittsburgh (1964), 
both examples of the work of the modern 
architect and director of IBM’s design 
department, Eliot Noyes42.

Because its architecture is the hardware: 

In early computer architectures what prevails 
is the hardware. The external shells become 
the computer casing, the basement, the 
power supply; the rooftop becomes the fan 
and the offices, cafeteria and store room, the 
device peripherals. It is an architecture that 
re-appropriates the existing architectural 
heritage, for the sake of rehabilitation. It 
is a reliable and functional hardware that 
proposes large-scale spaces. Moreover, 
to achieve this condition it becomes a 
transparent architecture, one that makes 
all its infrastructures and facilities visible 
and accessible from anywhere inside the 
space43, unblackboxing the space. It is a hyper-
dimensional, luminous and resounding44 
architecture, the first to include an interface 
(created by Forrester’s closest collaborator 
in the development of Whirlwind I, Robert 
R. Everett) as a construction detail45 [Fig. 
07], this element being the first example of 
what Nicholas Negroponte 20 years later 
called the machine architecture interface46. 
It is a hardware architecture resulting from 
the transfer, reuse and recycling among 
innovations and materials used in the 
military industry and civil architecture47. 
It even uses the same materials: steel, 
aluminium, copper, brick, concrete, glass, 
plastic, etc., are the materials from which 
both devices are constructed. So obvious is 
the correspondence between the ‘building’ 
device and the ‘computer’ device that when 
they suggested dismantling it because it had 
become obsolete, on 1 April 1959 William M. 
Wolf, one of its programmers, asked to buy 
it and MIT told him that he should buy the 
building in its entirety for $250,000 (thereby 
establishing an indivisible union of the two 
devices)48.

Because its inhabitants are the software: 

In these first architectures the software is 
secondary. Human agents were an 

architectural spaces that were inhabited 
not only by thousands of vacuum tubes31 but 
also by the many different bodies of ‘living 
beings’ that both configured and constituted 
an essential part of these devices. Individuals 
inhabited the technological device, spent long 
periods of time in it, working, programming, 
operating inside it. They were able to move 
through and across it, resulting in flows of 
people, of energy, of information. Human 
and non-human agents were ‘in’ the digital 
device, ‘inside’ the computer, inaugurating 
a new use of these two prepositions in 
the relationship between two disciplines: 
architecture and computing. The bodies 
of individuals, substances or living beings 
mixed and mingled in a new way with the 
devices that they walked around in, thereby 
constituting different new subjectivities and 
subjects. These examples of digital computers 
constituted new architectural configurations, 
new typologies, new types, new examples of 
spatial relations, relations between body and 
space, new articulations between parts, new 
proportions, new materialities, etc. They were 
huge inhabited ‘prototypes’32 that defined 
these new architectures of computing.

The dimensions of this ‘computer/building’ 
technology device did not end at the Barta 
building’s outer shell. The 3,300 m2 of 

apparent floor space in fact amounted to 
more than 29,000 km2. This computer 
architecture spread out across the territory 
of Massachusetts Bay, spreading its rhizome-
like physical network of interconnected 
nodes, whose main centre was located at 
211 Massachusetts Avenue. Whirlwind I 
was finally launched at the beginning of the 
new decade: in June 1950 the project was 
successfully launched, and in 1951, during 
the Cold War, it held together called the 
Cape Cod System, a network of American 
radars that was a smaller version of the SAGE 
(Semi-Automatic Ground Environment) 
programme33. The Whirlwind I ‘computer/
building’ technology device, with the Barta 
Building (N42) on the MIT campus as the 
sentinel node, connected to 15 other long-
range radars more than 160 km away (such as 
the node at Cape Cod34 or Martha’s Vineyard 
island) [Fig. 06]. 

The architecture of computing through 
the Whirlwind I (WWI) Project

The Whirlwind I project has been chosen as 
an important case study, as a model of the 
first computer architectures, for all these 
architectural considerations and various 
others:

For being a pioneer project: 

Its development started at the dawn of the 
First Computer Generation (around 1950), 
and is one of its main examples. Charles and 
Ray Eames considered it the most influential 
example of the first digital computers35. 
Whirlwind I was the fastest36 and largest37 
technological device in its day as well as being 
the first general-purpose computer to work 
in real time38. In fact, it is considered the 
forerunner of commercial mini-computers, 
or even the first example thereof39. It was 
conceived and built as a prototype for future 

indispensable component for the operation 
of the computer/building technological 
device, just another49 cog in the wheel; they 
were part of the hardware that made up its 
architecture as well as the software that 
made it work with a given program. They 
introduced, read and interpreted the inputs 
and outputs of the computer. Verbs like 
plugging, perforating, switching and toggling 
were physical forms of contact, relationship 
and interaction that constituted those first 
hardware- and software-oriented human-
computer interfaces. Photographs of these 
first architectures show that the presence of 
‘living beings’ or ‘substances’ was a constant 
in all of them50 because their existence was 
necessary for their functioning [Fig. 08]. 
The human was always ‘inside’, ‘within’ 
the technological device, inhabiting that 
space of the computer. The various human 
dimensions are the basis of the origins of 
computers. Their configuration serves as a 
design and structure model for computer 
architectures and for modern architecture, 
as well as a dimensional model for their 
elements, as a kind of Modulor, which uses 
the dimensions of the bodies that will inhabit 
them, humanizing those spaces and bringing 
them closer to our everyday life51.

Because it is flexible and reprogrammable: 

These first computer architectures worked 
with prefabrication and modulation52, using 
standardised elements and materials from the 
catalogue, like many modern architectures, 
thereby facilitating their flexibility to 
adapt to new configurations [Fig. 09]. It 
houses a new, unexplored programme that 
allows for the reprogramming, reuse and 
recycling of architecture that supports it 
over time, with hardly any modification to 
its envelope and structure (it goes from a 
laundry to a computer, to a workshop, to 
an industrial building, to a classroom, to a 
departmental building and to a biomedical 
research centre in 116 years)53, despite the 
rigid programmatic zoning that dominates 
its layout but facilitates exchange between 
elements. The typology and configuration of 
the existing building itself is what gives the 
device such flexibility, together with the use 
of prefabricated and modulated components.

Because it is inclusive: 

This architecture is collaborative, inclusive 
towards the greatest possible number of 
agents, and is recognised as such. It is made 
by large interdisciplinary teams54, unlike 
modern architecture featured in histories, 
which fosters individualism55. Furthermore, 
it is democratic, inclusive of other bodies and 
‘living beings’ or ‘substances’, and plural, in 
comparison with other architectural spaces 
of modernity or working environments of the 
time [Fig. 10]. The Whirlwind I ‘computer/
building’ device is the first to incorporate an 
African-American programmer/operator in 
its design and development56 and even the 
presence of women in relevant productive 
work is considered normal. It is a type of 
unexplored space that seems to have no 
connotations associated with race, gender 
or any other condition57, which serves as a 
laboratory to test and incorporate other 
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and the cabinets and racks of Whirlwind I was designed by 
Forrester not to exceed 2.44 m and only use a small domestic 
staircase to reach all its components. The racks were designed 
to be similar to the cabinets in any home, using many references 
associated with the domestic environment due to their dimensions 
or visual appearance. Forrester, Op. Cit., 904.

52. It was completed thanks to its modular and prefabricated 
condition, which made the system reliable and coherent. Any 
circuit, component or individual element of a panel that failed 
could be quickly located and replaced before it caused an error, 
like a brick in a wall. Indeed, Redmond and Smith compare the use 
of vacuum tubes to the use of clay bricks to build these computer 
architectures. Redmond, Op. Cit., 123.

53. Some of its hardware mutated during its lifetime: from a 
laundry (from the early 20th century to the mid-1940s), computer 
architecture (1945 to 1959), graphic design workshop (1960 to 
1996), university lecture hall with media library (1996 to 2000), 
to MIT’s Information Systems Department (2000 to 2018) and 
to the Institute for Biomedical Research (2018 to 2020). Some 
of its hardware was sent off to West Concorde to develop part of 
the project The World Game, by R. Buckminster Fuller. Wolf, Op. 
Cit., 81. 

54. An interdisciplinary team of more than 30 people worked 
at Whirlwind I, and this was one of its strengths, owing to the 
influence of Von Neumann. Forrester, Op. Cit., 910.

55. This emerges thanks to the heroic action of the architect 
(usually male, white, Caucasian, Western, austere, clean, serious, 
etc.). Colomina, Op. Cit., 12.

56. In 1951 Joe Thompson was the first African-American human 
agent to work and develop a computer space. African-American 
citizens were not allowed to vote until 1965. David C. Brock, 
“Meeting Whirlwind’s Joe Thompson,” 2019, https://medium.com/
chmcore/meeting-whirlwinds-joe-thompson-cc8a326597e9.

57. These architectural spaces are not neutral, unaffected by their 
living beings. Beatriz Colomina and Jennifer Bloomer, Sexuality & 
Space (New York: Princeton Architectural Press, 1992).

58. “The computer didn’t care that I was a woman or that I was 
black. Most women had it much harder.” Gwendolyn Lee, 1960, 
Canadian programmer Clive Thompson, “The Secret History 
of Women in Coding. Computer Programming Once had Much 
Better Gender Balance than it does Today. What Went Wrong?” 
The New York Times Magazine, February 13, 2019, https://www.
nytimes.com/2019/02/13/magazine/women-coding-computer-
programming.html.
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