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Yes, data science is a thing 

It was invented in the 1960s 

But has been misrecognized from the beginning

This is because the work of data science lies in 

the messy and impure space 

between the production of data 

and the communication of results

TL;DR



Motivation

The growth of DS jobs and academic programs since around 2010 has been 
massive

Yet consensus on the definition of DS remains low . . .

2008



Competing Definitions

— just statistics (cynical)

— "fourth paradigm" of science 
(millenarian)

— machine learning + big data

— the science of managing and 
processing data

— the art of turning data into actions via 
data products

— CS + Stats + Domain Knowledge Conway 2010

Often "defined" as a laundry list of useful skills



There are not necessarily contradictory
but they are in tension

Leads to turf battles in academia 
and confusion in labor markets 

Inhibits growth as a field
Erodes respect for the field 



The Disconnect

There has been a 
recognized disconnect in 
the field since 2012

Noted by three ASA 
presidents after DS 
trends 

Addressed by Donoho in 
50 Years of Data Science 
(2015) →

A particular tension has existed with statistics . . .



meaning = inference?
Two countries divided by a common language?

The Rub 





The misrecognition of data science
by the field of statistics (and the academy) 

is not a new story

It is related to the difficulty in perceiving
a kind of labor (knowledge work)

for both social and epistemic reasons



Smith, F.J., 2006. "Data science as an Academic Discipline." Data Science Journal, 5, 
pp.163–164. DOI: http://doi.org/10.2481/dsj.5.163 

(Smith was co-editor of the Data Science Journal)

http://doi.org/10.2481/dsj.5.163


Simberloff, Daniel, B. C. Barish, K. K. Droegemeier, D. Etter, N. Fedoroff, K. Ford, L. 
Lanzerotti, A. Leshner, J. Lubchenco, and M. Rossmann. 2005. “Long-Lived Digital 
Data Collections: Enabling Research and Education in the 21st Century.” National 
Science Foundation.



Thesis

Data science was invented in the 1960s

The name and the practice

It has had a continuous and consistent usage to the present day 

This usage has been motivated by a persistent situation

A technoscientific assemblage of sensors, networks, and responders 
mediated by computational machinery and mathematical modeling 

This situation is characterized by data impedance

The constant disproportion between the volume of 
instrument-generated data and the capacity of computational 
machinery to process it

Data Science designates a form of expertise that developed in this context 



Timeline



1950s Role of data processing scientist emerges in 
context of instrument-based science, real-time 
command-and-control, data reduction

Cold War; SAGE air defense system; data 
deluge coined;  NASA formed

1960s AFCRL forms Data Sciences Lab (63);
"data science(s)", "data scientist" used in many
military, government, and industrial contexts, 
e.g. Mohawk Data Science, the VA, WSML, etc.

Tukey writes on data analysis (63); 
CODATA founded (66); Mansfield 
Amendment passed (69)

1970s DSL disbanded; Peter Naur suggests that CS be 
called data science given importance of data 
representation; replaces his term datalogy; 
Emanuel Parzen uses DS in stats essay (77)

Crawford writes on "data and things in the 
world"; SQL and SGML developed; interest 
in infology, information scientists define 
data, etc.

1980s Data scientist normalized as a job description 
in scientific research teams, continues to be 
used by corporations, the military, and 
government agencies in US & UK

Commercial databases (Oracle), data 
mining and KDD emerge, DM changes 
connotation; rise of computational 
statistics; PC revolution; Gibbs Sampling

1990s Japan's Hayashi and Ohsumi propose statistics 
be called data science; Hayashi uses, defines 
DS; int'l conference on DS held; Kettenring, Wu, 
Cleveland propose same in US. No lasting 
effect.

Crawford describes "greater statistics" as 
learning from data; triumph of ML (SVMs); 
Bayesianism rises, neural networks 
revived; CRISP-DM; R and Python; Stats 
wants to rebrands as DS

2000s CODATA founds Data Science Journal
NSF and JISC issue reports on data science

Leo Breiman's "Two Cultures" (2001) 
published (prophet in wilderness)



2001 Cleveland's Action Plan; Ohsumi's "From Data 
Analysis to Data Science" 

Google invents the data mining 
corporation, Breiman's Two Cultures, 
Laney 2001 defines 3D Data

2002 CODATA Data Science Journal

2005 Simberloff et al. “Long-Lived Digital Data 
Collections: Enabling Research and Education in 
the 21st Century” (NSF)

O'Reilly 2005 coins Web 2.0; rise of 
blogosphere and massive user 
participation data; linked to data 
extraction by O'Reilly

2006 Smith 2006 "Data Science as an Academic 
Discipline" (CODATA)

Palmer 2006 "Data is the new oil!" — 
"Data is just like crude. It’s valuable, 
but if unrefined it cannot really be 
used. It has to be changed into gas, 
plastic, chemicals"

2008 Swan, et al. "Skills, Role and Career Structure of 
Data Scientists and Curators: Assessment of 
Current Practice and Future Needs" (JISC)

Google turns 10 ...



2008 Jeff Hammerbacher begins hiring "data scientists" 
at FB; writes essay ""Information Platforms and the 
Rise of the Data Scientist" explaining decision and 
connection to BI

Google turns 10
Cheryl Sandberg brings Google's 
ML/DM business model to FB
Nature and WIRED celebrate Google's 
10th Anniversary; view Google as 
paradigm for science "petabyte age"

2009 Hammerbacher's essay published
Nathan Yau corrects Varian's usage of statistician 
to data scientist in "Rise of the Data Scientist"; 
blogosphere agrees, metabolizes Varian's interview

Hal Varian says "the sexy job in the 
next ten years will be statisticians" in 
McKinsey interview (published 1/2009)
Google's Halevy, Norvig, Pereira 
publish "The Unreasonable 
Effectiveness of Data"

2010 Conway blogs famed Venn diagram of data 
science; Mason and Wiggins blog OSEMI model of 
DS

2011 O'Reilly Radar begins posting explainers on DS; 
rants and queries appear in blogosphere 

Russell's Mining the Social Web

2012 HBR publishes "Data Scientist: Sexist Job of the 
21st Century"



1960s

Emergence of data science
as an official category of work



The first usages of the phrase "data science" and "data 
science" occur in the early 1960s 

Data Science Corporation 1962
Mohawk Data Science 1964

Data Sciences Lab (DSL), 
Air Force Cambridge Research Laboratories

(AFCRL) 1963

The last is particularly interesting



The Data Sciences Lab (DSL)

One of several labs within the AFCRL

The meaning of "data sciences" in this 
context may be inferred from reports 
about the lab's mission



These descriptions come from AFCRL Research Reports in the 1960s



The DSL's scope form its first report (1963; excerpts)

Modern data processing and computing machinery, together improved 
communications, with has made it possible to ask for, collect, process and use 
astronomical amounts of detailed data.
A large number of military systems ... deal in highly perishable information. 
Few existing computers are capable of handling this information in 
“real-time”
... there is impatience with the limitations of existing machines.
... increased speed will not overcome fundamental shortcomings of existing 
computers.
An increasing amount of data processing research is aimed at the creation of 
machines or machine programs that incorporate features of deductive and 
inductive reasoning, learning, adaptation, hypothesis formation and 
recognition.
Artificial intelligence is of utmost importance in decision situations where 
not all possible future events can be foreseen.



For example, the DSL built 
computational systems that 
converted raw signal data into 
visualizations to drive 
decision-making

It is no accident that the process 
is gendered . . . 



These are two examples of the kind of work conducted by the 
DSL

The "net' (left) is a network of computers connected to solve a 
general problem

Focus on "radical changes in the ways of communicating with 
computers" due to "modern data processing tasks" (right)



Most of the elements currently considered central to DS are here: 

— a concern for processing what is later called “big data,” clearly 
defined in terms of volume, velocity, and variety (and volatility)

— an embrace of unstructured data, including language

— a focus on artificial intelligence as an essential approach to 
extract value from data

— the goal of converting raw data into visualizations 

The lab produced significant research

 on pattern recognition and classification, machine learning, neural 
networks, and spoken language processing

Elements of a Definition



Extent of Data Science Units



Other Data Science Organizations (not exhaustive)

Veterans Administration Data Science Division (1965)

NASA Space Data Science Center (1965)

Dynelectron Data Sciences Division (1967)

S Sterling Co Data Sciences Division (1967)

Data Science Ventures Inc (1968)

USAF Data Sciences Division (1968)

White Sands Missile Range Data Sciences Division (1974)

Technology Service Corp Data Sciences Division (1975) → Breiman!

USAF School of AF Medicine Data Sciences Division (1979)

Glaxo Medical Data Sciences Division (2004)

Transnoma Data Sciences Division (2005)



Veterans Administration 1965
(from House Appropropriations Committee hearing)US Veterans Admin



Dynalectron Corp



Mohawk Data Sciences

Founded former Univac employees

First product was a Key-to-Tape Data 
Entry device that did away with 
Keypunch devices

1960s

1970s

1980s





USAF School of 
Aerospace Medicine 
(1979)



White Sands Missile Range (1974)



White Sands Missile Range

Burkett, Ron. 2003. “Burkett Announces His Retirement as 
Director of Museum.” A Newsletter for the White Sands 
Missile Range Historical Foundation, 2003.



Context



Air Force Cambridge Research Lab (AFCRL)

Established in 1945 as the Cambridge Field Station

Created to hold onto the Harvard, MIT, and BU scientists and engineers 
who performed significant research on radar and electronics in WWII 

During the 1950s, the lab focused on Project Lincoln

PL led to the creation of the Semi-Automatic Ground Environment 
(SAGE), a real-time command-and-control system developed to 
counter to perceived threat of an airborne nuclear attack by the Soviet 
Union

At the heart of the system was a network of large computers that 
coordinated the data retrieved from radar sites over phone lines and 
processed them to produce a single unified image—literally displayed 
on a monitor—of the airspace over a wide area



Org chart for the AFCRL for 1963

Note the theme large-scale non-point systems — 
space, atmosphere, weather, earth . . .



AFCRL org chart for 1962



AFCRL and DSL

DSL was formed from the 
Computer and Mathematical 
Sciences Laboratory and the 
Communications Sciences 
Laboratory of the Electronics 
Research Directorate

These labs were essential to 
the construction of 
computational machinery at the 
heart of the SAGE project . . .



SAGE

SAGE (Semi-Automatic Ground Environment) was a networked system of 
computers, radars, and other elements

Designed to detect Soviet bombers carrying nuclear weapons into North 
America in the 1950s

Decommissioned equipment used in Dr Strangelove

Real-time command-and-control system

Notable for many reasons

More expensive than the Manhattan project

Drove development of numerous computer and network technologies

Birthed systems engineering

Became a model for business processes



Edwards, 1996, The Closed World, p. 75
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General Topology of Facebook, etc.
A Real-Time Command-and-Control System

Computational 
machinery + 

People



What kind of knowledge?

So, what kind of knowledge did the data science represent?

Not computer science, since it was focused on particular kinds of data

Not statistics, since it involves active construction of machinery

One cluse is the expression "data processing research" from the first report

An increasing amount of data processing research is aimed at the 
creation of machines or machine programs that incorporate features of 
deductive and inductive reasoning, learning, adaptation, hypothesis 
formation and recognition.

This looks more like machine learning 

The expression echoes an earlier one: "data processing scientist" . . .



1950s

Data processing scientists 
and the work of data reduction



Science, N.S., Vol. 126, No. 3270 (Aug. 30, 
1957), pp. 417-422

Journal of the Society for Industrial and Applied 
Mathematics, Vol. 11, No. 2 (Jun., 1963)

Data processing 
scientists were in 
demand in the 1950s and 
60s

They "devised 
techniques" to apply 
computers to research 
problems

They were usually 
scientists



Rise of the Data Processing Scientist

The phrase emerges in the 1950s

Associated with the work of data reduction and data processing in the 
context of scientific work

Data reduction associated with the need manage the "data deluge" of 
instrument-generated data

INSTRUMENTS: Radar, missile telemetry, satellites, wind tunnels, 
particle accelerators, etc.

REDUCTION: Converting analog signal data into digital and to analytical 
form, i.e. the production of representational data

"Data deluge" and "information explosion" gain currency to describe 
this situation

This assemblage of instruments are associated with the Cold War project 
of nuclear defense and large-scale systems of real-time 
command-and-control



The role was fundamental to the proposed data reduction center. This 
was not a data-entry and reporting job . . .

Appropriations, United States Congress House. 1958. Second Supplemental
Appropriation Bill: 1958, Hearings ... 85th Congress, 2d Session, p. 147.

General Doolittle, head of NACA, explains role of data-processing 
scientist to Congress in 1958:



1 51
2 26
3 14
4 7
5 3
6 1

The role figures prominently in the budget for staff

These numbers form a power distribution (Zipf's Law); 
the role has a rank of 2.



Christine Darden Mary Jackson Katherine Johnson Dorothy Vaughan



She learned that the NACA Langley Aeronautical Laboratory 
was hiring a group of African-American mathematicians with 
teaching experience to perform mathematical calculations 
that transformed raw data that had been obtained using 
instrumentation into final engineering parameters. She 
began her career at Langley in the segregated West Computing 
section in the summer of 1953 under the supervision of fellow 
West Virginian Dorothy Vaughan. The pool of women 
mathematicians performing data reduction calculations 
were known as “computers.” Just two weeks into Katherine’s 
tenure in the office, Dorothy Vaughan assigned her to a project 
in the Maneuver Loads Branch of the Flight Research 
Division, where her position soon became permanent. She 
spent the next four years analyzing data from flight tests, and 
worked on the investigation of a plane crash caused by an 
encounter with wake turbulence. She was assertive, asking to 
be included in editorial meetings (where no women had gone 
before). It was during this time that her husband James died of 
cancer in December 1956.
https://www.nasa.gov/feature/katherine-g-johnson 

Mathematician Katherine 
Johnson performed data 
reduction at Langley, the 
same place that Doolittle 
received funding to build 
a data reduction center

https://www.nasa.gov/feature/katherine-g-johnson


Data reduction was 
also a process of 
converting signals 
into discrete numbers 

It's how instruments 
produce data as used 
by a computer



1970 [1969]

satellite-borne 
sensors

visual 
representation



Data Reduction

Referred to a variety of methods to make data manageable and intelligible

Discretization — converting continuous signals into discrete numbers
Parameterization — replace data points with formulae (regression, etc.)
Filtering — eliminating data or simplifying formulae
Compression — application of information theory
Visualization — reduced representations, 2D projections on ND data

Also, later (and today) includes:

Vectorization, database normalization, PCA, tSNE, etc. etc 

The data processing scientist  had to get the computer to do these things

Under conditions of "data deluge"



Ordnance, Vol. 36, No. 188 
(September–October, 1951), pp. 237-241.

The work of data 
reduction was prompted 
by the rise of scientific 
instruments in the 
post-war period

These instruments 
produced a surplus of 
data

Here the author predicts 
"great advances in the 
techniques of data 
reduction" (1951)



Data Reduction and Data Impedance

The work of data reduction emerges is a solution to a problem that 
emerges in this situation

The ever-present disproportion between the surplus data 
produced by instruments and the need to model that data to 
guide decision-making

Surplus data is signified by the expression "data deluge" 
(which later becomes "big data")

I call this the problem of data impedance

Data impedance motivates the development of machinery, 
methods, and personnel . . .



The Paradigm

Data science was invented to manage and leverage data 
impedance

Data scientists applied the emerging field of artificial 
intelligence (AI) to this problem

The applied and pushed the development of pattern 
recognition, classification, machine learning, etc.

But, to apply AI computational machinery had to "understand" 
data

In a sense, data had to be invented



The data deluge, information flood, or whatever you choose to 
call it, is hard to measure in common terms. An 
Observatory-class satellite may spew out more than 1011 data 
words during its lifetime, the equivalent of several hundred 
thousand books. Data-rate projections, summed for all 
scientific satellites, prophesy hundreds of millions of words 
per day descending on Earth-based data processing centers. 
These data must be translated to a common language, or at 
least a language widely understood by computers (viz, PCM), 
then edited, cataloged, indexed, archived, and made available 
to the scientific community upon demand. Obviously, the 
vaunted information explosion is not only confined to technical 
reports alone, but also to the data from which they are written. 
In fact, the quantity of raw data generally exceeds the length of 
the resulting paper by many orders of magnitude (Corliss 1967: 
157).

Corliss, William R. 1967. Scientific Satellites. Scientific and Technical 
Information Division, National Aeronautics and Space Administration.



Why AI?



Data deluge related to AI . . . AI viewed as solution to problem of DD.

"Strategy and Science: Toward a National Security Policy for the 1970's." March 
11-12, 1969. In Hearings of United States Congress, House Committee on Foreign 
Affairs, 1969.

https://www.google.com/search?hl=en&sxsrf=ALiCzsbtL40a6XssFM0Ert-l7n3NI1JXbw:1663076388237&q=inauthor:%22United+States.+Congress.+House.+Committee+on+Foreign+Affairs%22&tbm=bks
https://www.google.com/search?hl=en&sxsrf=ALiCzsbtL40a6XssFM0Ert-l7n3NI1JXbw:1663076388237&q=inauthor:%22United+States.+Congress.+House.+Committee+on+Foreign+Affairs%22&tbm=bks


As the infrastructure of impedance became 
generalized 

(via the Internet) 

and evolved 
(evolution and growth of databases), 

so too did the practice of data science . . .



Role of Data Scientist





From a 2008 piece in the London Times that quoted “Nathan Cunningham, 
36, data scientist, British Antarctic Survey”:

When I am on the ship I am part of a team of scientists 
collecting data about everything from the biomass in the 
ocean to the weather patterns. … Our monitoring 
equipment is always on and sends us 180 pieces of 
information every second. My role is to make sure that each 
person can find the exact data that they want among all this, so 
I write programs to help them to do this. Another one of my 
field responsibilities is getting the information that we 
collect back to Cambridge via satellite link so that other 
researchers can use the data (Chynoweth 2008; 
emphasis added). 



Hammeracher at Facebook in 2008

Hammerbacher, Jeff. 2009. “Information Platforms and the Rise of the Data Scientist.” In Beautiful Data: 
The Stories Behind Elegant Data Solutions, 73–84. O’Reilly Media Sebastopol, CA.



Outside of industry, I’ve found that grad students in many scientific 
domains are playing the role of the Data Scientist. One of our hires for 
the Facebook Data team came from a bioinformatics lab where he was 
building data pipelines and performing offline data analysis of a 
similar kind. The well-known Large Hadron Collider at CERN 
generates reams of data that are collected and pored over by graduate 
students looking for breakthroughs (Hammerbacher 2009: 84).



What is Data Science, then?

It was born from the specific need to get computers to transform 
instrument data into actionable representations

It contributed significantly to the development of programming 
languages, databases, and machine learning

Databases both in form and content

When the field was inflected in 2008, it retained this fundamental role, 
but in the context of business

A delayed effect of the commercialization of the Internet



What is Data Science, then?

Most important, data science has been misrecognized throughout its 
career for its liminal status

Because it is both and neither computing and statistics it gets 
misclassified as one of the other

Or in terms of a simple relationship — data science as support 
for computational efficiencies in statistics (Donoho, etc.)

It is much more than that

At its origin, both historically and structurally, data science 
represents a way of thinking with technology where the primary 
language of that thought is data



When Nathan Yau 
effectively launched the 
term data science in 
2009, he did so by 
emphasizing its 
connection to design . . .





Design is the thing.


