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THE COMPUTER AT CHAPEL HILL

An account of the installation of the Remington
Rand Univac 1106 at the University of North
Carolina in 1959, and the resulting develop-
ment of The Computation Center in its local,
national, and world perspective.

Chapel Hill, North Carolina

1960



F acts About the Univac 1105 The Computer at Chapel Hilt
Its correct name:

Automatic electronic digital computing system.

Its ttagett:

It nvas installed here in August 1959.

Its tosizet':

As large as'any University computer installa-
tion in the world, so far as we know.

Its cost:

The list price of this installation was $2,-
450,000.

Its speed:

30,000 to 40,000 additions and subtractions
per second; approximately 4,000 multiplications
per second; and approximately 2,000 divisions
per second.

Its volume of storage (ttnremorytt):

8,192 words of magretie core storage with an
access time of 8 microseconds (millionths of a
second) ; over 32,000 words of directly operable
magnetie drum storage, to which the access
time is L7 milliseconds (thousandths of a sec-
ond).

Its uses:

Data processing and record keeping; research
in fields as varied as chemistry, city planning,
forestry, mathematics, biostatistics, and busi-
ness administration; eventually linguistics
(concordances, translations, etc.).

Its future:
Experts are already speaking of "the com-
puter revolution" and foretelling the introduc-
tion of "computer-oriented mathematics" as
early as the 9th grade.

In August. 1959 the Colsolidatecl i,tnivelsit-r of Nor:th
Carolin;r inst;:liled a nerv U'i'ac Srientific 110i Digitzrl C'nr_
putel in Phillips l{all, the neu.lv renrodelecl .phvsics auil
r.nathematics building at (ihapel Hill. This is zrs lalge as anl,
univelsity compuiel installation in the rvotl1, so iar. as we
linorv, and is almost identical to the compntel in use bv
the Almour. Re-"earch Foundation zrt the Illinois Institute
of Technoiogy. Chiczrgo, and sirtrilal to those at l{.I.T..
Belkeley, llichigan, U. C. 1-. A.. and Ohio State llniversitv.
Two other- identical installation-s are oper.aterl by the Buleatr
of the Censu-s at Suitlancl, -\Iar.ylanc1, anri gthei,s ar.e in gse
by the various Air. lfater,iel (loitrntanris.

Financing the Computer
The developnrer.rt hete rvas nr:rcle po.:sible b1. the g.ene1.-
osity and coopelaiion of state anr.l Fecler.al govel,nmeltts,
the company tvho nrade the na,:hine, ancl the Nationar
Science Foundation. The list pr.ice of this installation
lvas 92,450.000. Soulces of funds \rel.e: a Reniingtcn,
Rand Ltnivac clonation of liftl, per.cent of the list price;
BureaLr of thr Cen-*us, $700,001t; National Science Foun-
dation, $500,O{.r{i; antl the State of Nc;r.ih Calolina, ri,hiclr
contributed $225,000 to activating ancl initial operating
expenses in addition to proviclirig the buiidine.

In return fot' its contribution the Bureau of the Censu,s
is using the r:ompntet.to process statistics involvetl rri
the 1960 census of population and housing, and is cur,_
rently sharing pr.oportionately in the operating cost. Af-
tel this initial operation, the But.eau of, the Census iras
an option on a portion of time daily until 196g. Th,:
North Car.olinzr popirlation cerlsus for 1960 I,ill be
processed right here in Chapel Hill (as r.vill that for
many other states as well")

Speed and Volume of the Computer
The l-Inivac-1105, a-s il i_s rn651 comri.ronly calied, has tle-
mendnns operating capaci[y, ,,nremory", antl speed: it
can perform approximately :30,000 adilition_s anci _sub-
lractions per second; approximately .1,00t) multilriications
per secondl ancl apploximately 2,000 divisions per second.
It has 8,192,,vords of magnetic cor.e storage wirn an access
time of 8 microseconds (miliionths of a seconcl), and ovel
i32,000 words of directly operable rnagnetic dr.um storage,
to which the zrccess time is 1? milliseconds (thousantlths of
a second).



In addition the coinputel has seventeen tlniservo mag-
netic tape units, punched card and paper tape input-out-
put, and an off-line high-speed printer r.vith a maxintunr
speed of 600 lines per tninute. Complete buffering allorvs

independent operation of the main computer unit and

nagnetic tapes, making possible eificiency when rrany
different leseaLch and data processing activities arc
going on at the Compr-rtation Centel simuitaneousiy.

(BnB)nC=An(tsnC)

Autornatic Programming Aids

The Computation Center, since its inception, has stlessed
the use and clevelopment of autoilatic programming fa-
cilities and the development of new languages for users ol
the machine. At present there ale val'io'.rs velsions of
the IT ( Intelnal Translater') Cornpiler', rvlth complete
simplified input-output and symbol manipulation facili-
ties; a GAT (Generalized Algebraic Translater') systen:
compatible wi th IBM 650 systems ; and the standard
USE compiler'-assembiy systems. Work is proceeding on

an -{LGOL tlanslator. a COBOL cot-npiler, and an IPL-
VI inf ounation proeessing system' Furthel work is
planned on systetns identical or siniilar to COMIT and

LISP, as well as an overall monitoling system.

Ali these esotelic bities ate na.mes of prograurmillg sys-

tems and languages, in the areas of the natural and

social sciences, business clata plocessing, linguistics-in-
cluding language translaiiotts, and the other humanities'
These systems and languages will enable students and
professors and other residents of North Carolina to use

these machines rnore easilv and t-nore fully,

&.9<zoce9

Research Uses

In addition to serving as a teaching tool in Universiti'
classes, the computer is being used as a research tooi
in such a1'eas as automatic progratnming, autonratic
numerical analysis, solution of partial differential equa-

tions, and }inear equations. The compr-rter here is betug
used Jor research also in fields as diverse as chemistry,
city planning, biostatistics, business administrabion
studies, and forestry. The gray ranks of the computer's
units have joined the microscope and the test tube as a

syinbol of research, going far beyond the more prosaic

functions of bookkeeping and data processing.

Computers Beyond the Seas and the Sky

LIse of computels as tools fol lesearch, engineering, artd
data plocessing is incleasingly rvidespread throughcut
the r,vorld. Contact r'vith Eui'opean and Latin Ameriean
computel scientists and resealch people is nraintained
ancl encouraged hele at the Computation Center- in Chapel
Hill. Under the support of the National Science Founda-
tion, the Center has continued its study of drgitai coni-
puter mathen-ratics anrl techniqr-res in the Soviet Union,
and graduate a,"sistantships ale availablo for students
ivith ability in reading Russian.

Joulnals describing computer research and activity in the
People's Republic of China are beginning to conle in,
chiefly by means of Soviet translations avqilable in Eng-
land. Particular emphasis appears to be given currentiy
in the U. S. S. R. and in China to language translations,
rvhich is a promising field for a lesealch computer in a

university center, and is expected to be developed here.
Analytical studies in numerical analysis are being carried
or-rt in palallel with colrputer runs on our Univac 1105.

In addition to these uses, this computer is capable of
jnvolved data-plocessing, and can be a vaiuable tool in
University administlaticn as the size of the institutio:i
increases. It goes rvithout saying that the computer is a

basic and indispensable factol in the exploration of outer
{pa( e.

Luttice Design-Boolean Algcbt tt

Courses and Seminars

Among the coulses and seminals in computer-oriented
rnathematics given ol planned to be given in the current
t\\'o-yeal period ale:

Theory of Computer Plogramuring
Theoly of Computability and Decidability
Nur.nerical Solution of Partial Differentiai Equatiorrs
Calculations of Orbjtal Trajectories
Error Analysis in Numerical Computations
Theory and Practice in Linear Systems

The University has been awarded six National Defensc
Gr:aduate Fellowships in "The Theory and Practice af
Digital Computc'rs". (Cotttitnrecl ott pagr: 6J



Upper left: Supervisory Control Panel of the Univac
Scientifrc Electronic Digital Computer. About half of
l.he panel consists of indicator lights. Most of the
switches and buttons are seldom used.

Lower Left: The Univac High-Speed-Printer has a ca-
pacity of up to 6OO lines per minute. It can even make
five carbon copies.

Upper right: The gray ranks of the Computer, Iooking
toward the supervisory control panel, reach far back
into the building with the Maintenance 'drea beyond.

Lower right: An engineer c"recks a spare chassis. Inter-
changeable parts contribuie dependability to the Com-
puter's near-continuous functioning.

Administrative Organization of the
Computation Center

The Computation Center is a Consolidated University of,

North Carolina function, administered by a director who
reports to the Vice-President of the Consolidated Um-
versity, and who is also an associate professor of mathe-
matics. The Center has an associate director, responsibie
for financial affairs and general operation of the conr-
puter.

There is one secretary to the dilector r.vith trvo as-

sistants, who share in the duties of punching cards and
operating the Flexowriters which punch the papel' tape.
In addition there is one full-time administrative assistart
with a number of responsibilities, including work on pub-
lications, the summer conferences, and valious editorial
and liaison activities. There is also a part-time editonal
assistant who works exclusively rvith the uew journ;i,
Computing Reuiezus.

The Programming Staff is responsible for designing rvays
and means of putting various research and data prob-
lems into tire computer, There are three full-time prog'ram-
mers and a varying number of graduate assistants.

The Operations Staff has seven full-time people, and three
part-time assistants. The Center maintains an actrvt.
training program in this aild other fields, recruiting per-
sonnel for coul'ses at the Remington-Rand Washingtcn
and Chicago establishments.

The Maintenance Staff is an important cog in the wheel,
and claims its own "holiday" weekly for the busy
machine to do "preventive" maintenance. A marked char-
acteristic of the Center stalT is its relative youth; ttiis
is quite plainly a field of the future. Holever, it is {ar
from a juvenile operation. On each of the three campuses
there is a faculty advisory committee for coordinatrng
relationships with the Computation Center. Beyond this
there is a joint faculty advisory committee which main-
tains a degree of perspective on the program of the Corn
putation Center and warrn interest in its development,
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Courses and Seminars
(Cuntinuecl ft'ont page 3)

This group of young uren and yourlg l{o[ren, rvho ale sup-
ported by the Department of Health, Education and \{e1-
fare under the National Defense Education Act, including
students r'ho gradua'Led frorn Universities in almost evel,v
area of the counlrl'. constitute ihe beginnings of a pooi of
scientists rvho lviil be able to teach other interested oncorrina
students here ol elsewhere.

The Chair of Computing X{athematics at J{oscorv State
University, headed by Academician Sobolev, gladuates
"over 50" str:dents each year in the area of computer
oriented mathematics-plobably as many as all U. S. uni-
versities combined at the present tirne. The pfesence alnong
us of these National I)efense fellolvs rn'ho are potenrial fu-
ture teachers n-ray help to even the scaies.

Dr. Cornelius Lanczos of the Institute of Advanced Study,
Dublin, has occupied the post of Visiting Mathematician
in the Centel for Spring of 1960, and similal guests will
be invited for:1ater periods. Dr" John W. Carr, III, for-
merly of Michigan anci Past-President of the Association
for Computing }lachirrely, assumed the post of Directol
of the Computation Center and Associate Professor of
Mathematics in Februarv, 1959"

The Grst of a series of Conferences on Frontier Research
in Digital Computers was ireid in August 1959 rvith dis'
tinguished Anerican and foreign lectulels participating.
Similal C<.rnferences, y'ith lectures from the United States
and overseas, are projected for the corning sumrl1el.
Graduate students accepted for enrolhnent in the de-
partnents of the University are allorved to attend thrs
conference r'r.ithout tuition charses.

0 lll.(0 ll0 ..{l 100.0000 ).1 000

A New Journal
Editorial offices of the nerv journal, Computittg Reuiews,
to be published by the Association for Computing IIa-
chlnery, are now located at the Coinputation Center iri
Chapel Hill. This new and needed venti:re has been rveli
received here and abroad.

University Use of the Computer

Use of the computer by the various disciplines and de-

partments r:f the University is increasing, as the in-
credible potential of this fabulous machine becomes iess

unfamiliar. Pure lesealch in the physical sciences is a

vely important use for the computer, but the computer's
cornpetence is by no n-reans limited to this broacl field of
knolvledge.

In addition to record-keeping and other aspects of oltce
Jxanagerrent and data processing, cornplicated financial
and other transactions, computers are becoming more and

nlore significant in legal, medical, and literary areas. Cur'-

rent research on computel's in "game playing", musical
composition, literary concoldances, and cotnplex language
response is directed toward the development of programs
and processes which rvili enable the cornputer to operate
jn a closer approximation to human behavior'. Neurologi-
cal research is itr process to aid in simuiating the humart
toe]'\:olls svstem.

trjt'tttntpositic'n of ct tt I T ( Itftetnal T ran slatiott ) Alg ebrai,:,

lnn.gtt.age

The computer is becoming increasingly popular not only
with the faculty as a resealch tool, but as an eighth
wonder of the world to the public at large' Thousands
of people have visited the Computation Centel and hi:u-
dreds of high school students, some of them beset with
mathematical problems, have yearned over the perform-
ance of the marvelous monster. Even the Cub Scouts

have begun to make the trek. Out of all this interest thc
Center staff hopes to raise up some good computer-
oriented mathenraticians.
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Impact on the Future
Philosr:phers in ther fielci h:Lve long beel tyying to et al6a:t
the social, er:lucation:rl, jnclu:;tr.ial, intellectuai, even ._:pir_
itual, iiuplicatiolt,s 1rf the "co6puter. r.evrtlutiol." lI;rpy
rleveloprr:ents h:rve cot.ne about since (_'har.les Rabbilg*, ii
(.ralitbrirlge plofessor'. de-signeci in Engl:rnci (but ciicl roi
conrplete ) the {i lst computel bacii irr the j g.10.s. Sovlel
scientist,s lepoft that a r.,onrpriter.rvas built in Russiur,
in 1!:)11 trr solve rli{Telentiai equations. The pace of thert:
ch:rnges has accelei.ated greatl_v in the last cieczrcl,:. since
the fir:s1: t|ul5' elect|onic nriichine rvas buiit in the {_rnitei.!
States in 19.15.

tlse of the conputer i-q inct.easingl-v tviclespr.ead, alld ii
it e-stimated that ovel i1000 ar_rtom:rtic digital coilputer-s
ille no\a,r inst:illeci in the llnited States. rvith many rlur:t,
on the u.:t:'" About .100 of the so-called .,g.ian1. conrpuiel.s',
l.rave been built in this countly _cince 1ftb1. and it is es.
timated that the next fur.o vear's rvill see ,i/), aclrlerl tLr
thi-s nuntber'.

The lesuliing r.equirer-nenl floi. per.sonnel to n;an titesr
rn:rchi nes is enor'ton-s, est.i'ratetl at ;10.000'rathertraticra.:
This situation has gr.eat significance for. lhe under.glacln_
:ite prograt.tr in our r:olleges anci universities, and is ex,
pected t<-r augntent sharpll' the stucll, of computet. oriented
nathematics. a telnr u.hich helies ther (pLtr.e,, anfl theor.e.ii-
r:ai knor.vledge fundamental tc, the litilnagellent oI il:e
cou:puter's pl oces-qes. The coilpr-rter.,s challenge to nteil
of lrany academic disciplines ancl a lvide range of vr_
cations becontes more evident irs tirlte goes b!..

A.bst.rttcti.on. oi
u. Rin.g Catrrttt'r

Auxiliary Equipmell-\'rarious types of machines, either
connected or not connected to the eomputer, that are useC
to prepare and insert information, record the results of
computations, translate information from one form of code
representation to another, and transfer information from
one type of external stoxage form to anothex.
Familiar terminology around the computer are these
words: plas-sn automatic typewriter and paper tape
punching machinc, called a Flexowriterl Punch-an IBM
machine which punches cards whieh earry programs into
the computer; Bull-a French manufactured machine
which receives the cards; and the Fligh Speed Printer-
an automatic press which prints as many as 600 lines
a minute.
Binary-A number system which uses two numbets, zero
and one, in arithrnetic processes instead of the numbers
zero through nine as in the decimal system.
Binary Code-A fixed pattern of ones and zeroes which,
according to their position in a series of these numbers,
equal a corresponding amount in the decimal or any other
numb€r system. For instance, 101 in binary is equal to 6
in decimal.
Buffer Storage--Equipment located between two other
parts of a computer or auxiliary or between a sectio:l
of the computer and an auxiliary outside the computer,
which temporarily holds infornation after it is received
from one location and before it is sent on to another.
Data-Usually numbers, letters, and/or symbols whieh
are acted upon in one way or anothex, in eontrast to in-
formation, which usually is considered to include both
data and the commands given to the computer to perforur
various operations upon the data.
Disit-A number, but as used in computing terminology,
also any information in numerical form including num-
bers, letters, and/or syrnbols.

Memory-The sections or units within the eomputer or
auxiliary unit or the materials siuch as tape or cards
where the information is stored pending future use. A
mernory unit within the computer is frequently also called
a storage unit, but tapes and cards, which are used for
storing information away from the computer, are com-
monly referred to as storage media.

Progranr-The precise sequence of coded commands given
the computer to carry out the operations desired on the
data and usually also containing the data itself, At times
the proeedures directing the operations of an auxiliary
are also refened to as a progtam. The terms program and
routine are often used slznonlrmously.




