Two Computer Sciences. a Branch of Physics and Naur’s Dataology

1. Introduction

This paper argues that there is a science of computing separate from the study of
computers as tools and separate from designing and constructing compatarssing
the term science in a broad sense following the ancient Greglo¥/geience as learning
about the umnierse or the early 20th century moderrygibs viev of science as natural

philosoply.

Currently computing is studied as engineering in EECS (electrical engineering and
computer science) departmentdriginally from the iwention of computers after @vld
War Il, various types of studiesvialving computers were viewed asysics. Boththe
original Stanford CS department and the UC Bk CS departments were split fof
from physics in the 1960s. Projects such asldping languages to operate computers
as tools were usually also part ofyglts. For example, Niklaus Wirth deloped the
early Pascal computer language at SL(Stanford Linear Accelerator).

A result of studying only the engineering aspects of the computer as a tool is that
progress is seen asvéping nav types of computers, for example quantum computers,
or importing formal mathematics into the study of computing without methodological
debate or scientificxperimentation. AlsoP=?NP as a measure of abstract mathematical
problem difficulty was adopted as mathematical truth withowt esethodological debate
or experimentation because engineering simply applies mathematics, it does not test or
guestion it. Even books seemingly aimed at computing agsps tend to be broad
suneys mrnveying assumed truth instead of testing scientific theories (ample
Aaronson[2013]).

There are alternat mnceptions of mathematics that "ped results opposite to
those currently belieed. Thebest knav examples are from theavk of Paul Finsler who
denied the validity of Zermelo Fraskset theory and pved the continuum hypothesis is
true (Breger[1995], Finsler[1969], Finsler[1996{Jomputing may allv methodological
testing of the alternates.

One result of only studying the tool called computers is thayragedemic areas
give miority to the tool and assume human though is the same as computing without
debate or testingThe situation is very much kEkancient Roman progress and ivabon
as for example building aqueducts in comparison to Greek study ofsgmnadox.

CS as part of pisics was envisaged by Richard Feynman in the early 1960s
(Feynman[1963], in particular discussion of calculation for physics versus calculations
for engineering). | know this from taking Mathe Sands philosopty of education
seminar and discussing computing with him as a Stanford gnadierate. Hwoever,
Feynman changed by 1987 to describe EECS as limited to studying computers as tools
and as engineering W@opment (Feynman[1996] p. Xiii, but see alsoy@an[1987]
that expresses the earlier view).

This paper can be read as filling in the details of what science of computing should
be as outlined by Roger Penrose (Penrose[1987], Penrose[1989], Penrose[1994]).



2. Dataology asthe Study of Data

Professor Naur coined the term dataology (Naur[2005], Naur[2007) for problems
that involve computing abstracted from computing machines. The "big data" area is an
example. Sincedata gets its meaning from human interpretation, dataologyidw
probably fit into the area of social sciences or maybe library scietady of data is
very much like devdoping better library book catalog systems.

The significant disogery of Professor Naur is that the study ofuanéal computing
(Turing machines) probably fits into the dataology scientific area becausesanhi
computing is not just mathematics but requires empirical tesfliigng machines as
related to the mind may also be part of physics (natural philosophy) because physics has
always involved theoretical questions on the nature of calculating, and because quantum
physics brought the observer into study of physical realitgo not understandxactly
the role of uniersal computing in either dataology or physics or in which of the tw
computing sciences it should fit in.

3. Computing as a Branch of Physics

The reason that computing academic departments arose frgsicphs that
progress in pysics has imolved studies of calculating. There is a currentwibat
physics progresses by becoming more [fermal mathematics,ub that was not true at
least until the latter part of the 20th Centu@pposition to the formalist we of physics
is probably best xpressed by the recentlywalable Einstein lecture on Geometry
(Einstein[1921], also Finsler[1996]).

It seems to me the main reason for studying computing as a partysitgph
(students trained also asysitists) is that there is quite a bit of evidence that theetsa
is somehw discrete and irregular (for example y&s[2001]). Itis possible to imagine a
physical theory that does notviolve dfferential equations but divides space (and time?)
into discrete and irregular and probablyytidiscrete objects as was almost certainly
considered by Max Planck and Ludwig Boltzmann in the 19th century (Kuhn[1978], pp.
76-91).

The study of the physics subarea of C&werhaps already envisioned by Max
Planck (maybe along with Carl Runge and Albert Einstein) (Kuhn[1978] p. T1g.
problem was calculating behavior of individual particles in kinetic gases along with the
black body radiation problenPlank’s work involved questions of calculations and logic.
Plancks aiginal result vas dependent on the countable characterization @f tin
oscillators and he to view thermodynamics because Planck hedikin some kind of
particle reality by opposing the energists (Kuhn[1978], p. 21). Also Planck understood
the importance of studying calculating outside of pure mathematics because he hired
Ernst Zermelo as his Humboldt assistant in 1895. Zermeloegrthat reversible
processes were impossible which is obviously wrongsioe from thermodynamics
(Kuhn[1978], p. 26).A more modern work by a phicist studying calculating is Dal
Bohm’s ideas of the "qualitate infinity of the unverse" and "chance and necessity"
(Bohm[1957]).
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