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-Oig‘an’i»za;t.ie,n of the Nétjpnal*]oint'Computer ;‘Cq‘mmittee_’f 3

- Resolutlon adopted by the Natlonal Joint Computer Commlttee,
December 19, 1956 subject to ratlﬁcatlon by the sponsonng socletles

’
-

P T

A. Name and Object
L
- kriown as the National Joint -Computer

Compnittee, herein identified by the ab#
brevnatlon “NJjCcC.”

2, Sponsorshtp The \YCC shall be
‘jointly. and equally sponsored by the fol-
“lowing three organizations: -

< Astociation for Computmg Machmen

Commlttee on Computmg Deuces of the
-American Institute of Elcctrxcal Engi-’
" meers .

‘Professlondl Group ofi Electronic Com-
puters of the Institute of Radlo Engu
- neers, Inc TN

3. "Object. The Committee shall ‘aid

in the promotion of close cooperation and .

coordination in the activities of the spon-
soring societies related to the field of com-
puter engineering and' allied? arts and
sciences.” Its .objects shall be scientific,
literary, and educational in character and
Toin harﬁopy with the aims of its sponsors,

* B. Field of Interest
N . .
1. Scope of NJICC.
scope of the NJCC shall be that which
stems from"the scope-of the Association
" for Computing’ Machinery, the- Com-
mittee on Computing ' Devices of the
AIEE, and the Professi.oﬁal"(}roup ‘on
Llectronic Computers of the IRE. o

2. "Major Interests. The major field
of mnterest of the NJCC shall bethe de-
sign, development, manufacture, and use
of computers, but shall also inctude an in-
terest in the various activities that con-
tribute to this field or utilize the products
or techniques of this field. The term
“‘camputers’’ shall be interpreted broadly
to include data, and information hdndling
and processing systems useful'in scientific
mmputatxon bysiness , accounting, and
industrial and military contro‘l problems,

v

C. Commxttee Formation and
Management

1. (,om,mme'e Structure.
shall derive its authority from the three
sponsoring groups referred to in Section
A2, The heads of these three éroups,

O/rgam'gati(m of NJcc

‘Name. - This Commiittee shall be-

“The’ . general »

officers’

The NJCC

\

N

namelv the President of ths .-\ssocxatlon ’ /
. the NJCC as a whole should be decided -
. by -thie Executive Committee which shall
_ ~consist of the heads of the three sponsor-

for Computing ‘/Iachméry, the Chairman
of -the AIEE- Committee on Computing
De\{ices, and .the Chairman of the IRE

Professional Group on Electronic. Com-_
puters, shall be ex officio voting members,
- and shall eachsname Your voting members .

in addition to themselves. They shall also

designate one member or previous mem- .
ber as Chairman and another membgr

as Vice- Cha:rman The Chairmasi shall
appoint a Secretary -Treasurer.
tion, the Technical Society representa—

. tives of the sponsoring societies 'shall be
_ex oOfficio non-voting memberé of the .

NJCC. An important consideration in
the selection of members shall be their

-ability and willingness to attend the

commlttee meetmgs

2. Tenure. The {erms of ofﬁce of the

_committee mcmb,ers\ appointed by the

In addi--

-

cifically delegafed by the:Charter or by .

ing groups and the NJCC Chairman.

6. NJCC Chasrman. “The NJCC:
Chairman, the chief executive-officer of

- the NJCC, shall—be generally responsi-

ble for the implementation of NJCC

~ policy or decisions—adt as epresentative

of the three societies in setting reaso ble
and consistent conference polici all

--and preside over NJCC meetmgs—ob-« .

sponsoring socjeties “shall be two years, .

two. new members being appointed each
year from each society. .

In selectmg ecommittee members, each
socigty shall attempt to secure-a balanced

geographic representation. according to,
-.the needs of the NJCC and the ‘sociéty.

The NJCC Chalrman may recommend
areas,
+ It is recommended that members from

each area of the country be suggested by

the respective active organizations in that
area. ' - DO

ns, of NJCC Officers.
“terms shall normally coincide
with the calendar year and the incum-
bents shall continue to serve until thgir
siccessors are selected.  The selection of

3. Terms

dient following the appointmént of new
committée membeérs.

4. Committee Meetin’gs: The N]CC

'shall meet at least twice a year, to set

‘policies,. make vpjlans, and discuss prop-
lems within its field of interest,

The -

_officers should he made as soon as expe- .’

The.

meetings shall be distinct from. meetings -

of the Steering Committees operatmg the
Conferentes

> 5.- Execulive Commitiee.
NJCC policy or NJCC decisions not con-
veniently ‘settled at a meeting of the

' NJCC as a whole and not-otherwise spe-

-

Questions of

'mended - that he be selected from a dif-

tain clearance from the three socteﬁes
for: specific ' conférence operations and -

fiscal plans—appoint and delegate individ- -

uals to carry out the work of the' NJCC,

such” as™ the . preparation  of specnahzed :

unified mallmg llsts

7.. Vige- Chazrman The NJCC Vice-,
Chairman shall assist the Chaitman in
executlve matters. and sﬂall act for the
Chalrmannn his absence. -

" For the sake,of continuity, it is rec-
ommended that the Vice-Chairman_ suc-
ceed the Chairman. It js furtlier recom-

ferent geographical area from the Cha;r;
man. . ' <

8. Secretary-Treasurer.

culate minutes of the NJCC imeetings—
arrange for final summary reports of each
conference to be" sent to. the NJCC
members, to the three sponsoring socie-
ties, and to other interested parties—Jact

.as financidl liaison between the Findnce

Cha:rm.’m -of each conference. and the
three sponsormg socaetles

9, Votirig Procedure.

" The N fcc '
Secretary?Treasuter shall record and cir- ,

Questions sub-
-mitted to the Committee for vote shmil

» \.,’

be decided by a majority of the votihg

members. The Chairman shall vote only
if his vote'will decide an otherw1se incofi-«

clusxve vote. - 4 R o

D. Com;nittée Activities

.1, Conferences.” The NJCC . ‘shall
sponsor annually one or more conferences. ..

Such conferences are not to be considered - .

as being in competitionr with or a replace-

_ment of the regular activities of the spon-

A




st

v

" and authontatrve manner;

.

v . ) .
. soring societies.

{ Instea('i,‘ the confer-
ences are to represent the combined ef-

’ N

" forts of the sponsors to produce major
, technical meetings of a specialized nature.
" 'Each conference is to treat a selected -

theme in the computer field in a thorough
mspechon
trips and exhibits are to be featured;
- formal and informal discussions are to be
encourdged; and a conference report is
to be pu‘bhshed The quality ‘and co-

‘ herence of the technical programs shall

A

i

N PR

*"sidered on the national level.

v -

;
[

4

f.‘.omnuter field.

be such .that the publications resultmg \

from the conferences will be useful as cur-’
rent and authontatlve téxt or reference
books eovermg the various phases of the

The NJCC swill concern 1tself with such
conference questions as can best be con-
Examples
of sucl} queetlons might mclude

Declslon on location of confereme :
Decision on toplc or theme of conference;

Decision on schedulmg of cenfererice to
" optimize coordination with ather confer-
eneces and to 1mgrove long-range plannmg H

Recommhnﬂatmns of procedures and stand-
ards for publications, -publicity, and ex-
hibit policies of each confererice.

At least a year in advance of & proposed
meetirlg, the NJCC chairman with the ad-
vice of the committee shall appoint a
“general chairmau to plan and operate
eaeh NJCC conference. The general

chairman ‘shall, be requusrble for form- -7

ing a conference steer:mg commlttee from
‘interested and capable people in the geo-
graphlcal area of the conference. This
steering’ committee will work with local

_ orgenizations in the actual initiation,
. and management. of the conference.

The
steering committee shall consist of, in
addition 1o the general chairman, a,
finance cham'nan, a local arrangements
cﬂau’man, a technipa), program ‘chairman,,

,and a pubhcattons chairman.

(a) General Chatrman ‘The 'general
chairman shall have the general executive
responsrbmty for the conference and shall '

have the power to appoint additional mem-

[

bers to the steering commrttee, where re- °

quired, to carry out its work. .

b),. Emance Chairman. . The finance
chairman shall be responsible for all financial

. transactions and accounts concerned with a

particular conference.

(¢) Technical Program
The technical program’ chairman shall be
responsible for implementing all phases of
the technical program. This includes selec-
tion of and arrangements with all speakers

Chatrman.-

definite.
- the basic responsibility for the manage-

However, in order to insure that

., ment of future conferences always'springs

and session chairmen, and procurement of "

written material as requlred by the publica-
tion committee and local arrangements com-
mittee.

(d) Local Arrangements Chairmdn. The

ftom, and resides in, the three spousoring
societies, the National Jomt Comnputer -
Committee shall treat each future confér-
ence a$ an independent project requiring
separate appioval and initial~loans from,
and financial accountability to, the spon-’
soring societies. The Finance Chairman
of each conference w:ll ‘be responsible to
these Societies through the, NJCC ‘Secre-
tary- Treasurer for the ﬁnanc1a1 affairs of

: ‘hxs own group:

local arrangements chairman shall be re- -

sponsible for all local atrangements, includ-

ing registration, inspection trips, exhibits,
hotel arrangements. He shall also be re-

sponsible for all conference pubhclty, both

R local and national.

«(e) Publications Chairman. The publi-
cations chairman shall be responsible for the
preparation of the Proceedmgs of the con-
ference )

. Other. Activilies. The N JCC may

2! General Financial Procedure Api
proximately one ‘yéar in advance df a
conference, the steering committee, for the

conference shall  formulate a tentatlve

" plan of action together with a conferenée,

N

estéblish other commitiees as required to -

carry . o'ut' its work. Such committees
may, for example, be established to study

and recommend long-range coordinated

plans for national and international coft-
ferences, exhibits, and publications in the
computer. field, to study and make recom-
mendations cogcerning standardization in

the computer field, or to study and make
recommendations concerning education

in the computer field." ‘The sponsoring
societies may also, if it is-mutually agree-
able,. request the NJCC to undertake

other pYojects in the’computer field which
- may be particularly expedited through

the joint and coordinated action of the
committee. S ,'

E! - Financial Consideratjons

1. Conference Fingncial-Matters.
previous conferencés and ‘publications
sponsored by the National Jothomputer
Committee have been so successful from
a monetary point of vigw- that financial
support -of | future’ conferences appears

‘The

NJCC Chaxrman
. proved by the Sponsonng Socnetzes the

budget and submit this for approval to
the Sponsorigg. Societies through the.
If the plans are ap- .

NJCC chairman shall request an appro-
priate loan from each of the sponsors and

. forward the money to the Finance Chair-

man”of the Confererice Steermg Com-
mittee.

- -

3. Disposition of Surplus.Fun_dﬁs. All

. surplus funds resulting from the opera-

tion of -a conference shall be déstributed
equally to the three spomsors.by the

NJCC Secretary-Treasurer within one

year aftet the date of the confererice.

4.  Committee Exbensesb The {NJCC

shall formulate a budgetof expenses which
it expects to incur in connection with its

activities, but not chargeable directly to
a particular conference. : As for instance,
comniittee stationery, preparation of a
unified ‘maiiing list, and the like. This.

budget will be submitted to each of the

sponsoring societies accompanied by a .
request for an appropridtion from these

.

’

sponsoring societies covering these ex+ -

penses
tQ the Secretary-Treasurer;, whp will’ ac-
count for them to the sponaonng socxe-
ties. oy

I

“These funds will be turned over .



Keyn,ote

- B EA

AM deepiy honqrad to be mwted to

. ¥ fumnjsh ‘the keynote to this important
: coqference
trainitg, I-am perhaps sontewhat ‘mis-
plact;d in “this' role, However, by "a

eurious’sequence of circumstahces; 1 have '

“been in a position to- observe the progress

~of electronic, digital data handling since

, - the beginning of World" W—ar 1I.
.. though the term “‘electronic computing”

.. covers'a wxde range of eqmpment I am.
 using the term in the sense of ‘the large- -
scale mtemal]y programmed digital com- °

puters which ‘have made so many contri-

" butions to the scientific anci business life,
of the country during the past 5 years.

‘As you all know, the great impetus to

World War I1.

"_- ‘needs on scientfic progress is not new.

o Tv probably _bégan with Archimedes, who

" helped his'cousin the tyrant of Syracuse

.~ to.defend that city against the Romans in

'« 212'B.C. 1 quote from Plutarch s Ltfe of
Marcellus in thisregard:,

.

The king prayed histe to make hlm some
“engines, both to. assault’ and defénd, in all’
" manner of sieges and “assaults. So Archi-
tedes miade him many engines, but-King

" cauise he reigned the most part'of his-time,
in peace witheut-any wars

) 'c(métrueted during World War T1, ;and
some of them made significart contribu=
tions ‘to our vtctory However, it was

. notreally until the end of World War II

~_-that the general-purpose electronic com-

s

\.

faith "in " the future rested, principally

‘ mg in the field for the mxhtary during the
- . war.. The Defense Department in general
_ was convmced of the nece551ty of pursu-

-, in the “soluion of miilitary problems,

not so convlnced As a r¢sult in the

faith in the future of the fieM established

.. “small independent companies which were.

Full text of the keynote address presented at the
TEastern Joidt Computer’ Conferenee New . York
N. Y., December 10, 1956,

o rify Adrmmstrsuo.n, Washmglou D. C.

‘ En gstrom—*—K eynote A ddress L

H. T. ENGSTROM T
AY 9 . mathematician - by "

Al

this art came from the miilitary during’
The impact of military

.. Hier¢n never occupied -any of -them, be- .

' puting dcvtcbs began’ to be delivered,
The conthlon of their practicahty, and,.

"among those pcople who had been work- .

mg ‘research.and development in this area -
Amencan industry i 1846, however, was -

post:war penod many individuals with

, vﬁna,ncéd by the'D_éfgné'e Department. [

Howarp T. ENGSTROM is with the National Secu-
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do fiot need to ‘name these '“cofnpan‘ies

since I am sure most of you are familiar =
with them. <Some "of the universities,

sucll as Harvard, Princeton, and the
“~University of Pennsylvania, also carried
on fesearch and development.i in the logi-
xcal strircture and COmponent development
in the ield. Agmn in _these uLiversities
the ptogram was stnnulated essentially

_ by “individuals ‘wha hiad faith in the
future -of -large- scale computmg devu:es

University tmanagentefit - was not. con-
vinced, and in some cases still remains
unconvinced, " that the field of logical

structure. design of computing devices -

“was otie w1th proper academic stature.’

In 1950, maity of the problems with’

respect to memories,, inpat-outplt - de-
vices, and periphefal equipment had heen
; solved -so that well-balanced’ large-scale

computmg devices were pit mto opera-

tmn At this time, big business becaine
stronglv interested in the field. ’\/Iany of

the small companies who had had a diffi-

cult financial struggle 40 keep going,

were mergéd ‘with the large companies, 50~
that in_the early 1950’s the'electrdnic.
data-processing indtstry achieved a finan- -

cia] stablhty as well as a technical ma-
“turity. It is: difficult to estimate the
ﬂ,phenomenal gtowth of the. industry.

- of business in electronic data‘handiing

equmment is in excess of one. billion dol- -

lars per year.’ Specuhtwns as to its ulti-
Mate position are difficult, but certainly
"the industry will not reach a saturation

pr)mt before expanding ‘by at least a ﬂu:'

" tor of ten.
The dehvery of many ()f these equ:p

ments ‘to_industry. and government thas -

opened up a-tremendous activity in -the
. field of -applications. -
‘tant aspect ‘of electronic’ (omputatxon in
-the last ‘séveral years has been premsely
“in the aréa of a better understandmg of -
the value of this equxpment in-owr smen»
tific and bifsiness problems
Aithough the, mdu%try has achleved
" technicat rehab:llty .and. financial', sta-

. blllty, there are”many areds in wh:ch.'

*_serious problenis still exist, and -1 should

assist in clarifying.

The enthusiasm with whxch elect,romc ‘

-data - hanqlmg and  automation possi-

It
~ is certainly trite that the present volume
The electronic computmg engmes ‘were.

The most impor--

like - to - point out some of  these aveas
which come to mind, and which the mem-.
bers of this Computer Conference can. .

‘b'ilitiesvhaxte been 'gréete(t is a\s'teni's:lixiﬁg;- ’
1 should not like to staté'cateiqfiéaﬂy
" that the field has been uch’ oversold, -
ybut T do think  the - overoptnmsm of en-
~ gineers ‘and scientists in connection. w:th
"the ﬁeld is a definite fact. This optlmlsm -
- -causes' serious comphmtlon:, If ‘an in-"
~ dustry or'the Depariment af Defense relies
upon estimates -of dehvery and perform—
ance which are made by you éngineers;
they must havé some degree of confidente
in_your technical and finincial 3udgment :

There have béen tao many cases of long. .~

delayq in the delivery of vital equipment, ” '

- Marny of these: delays coutd have been
_avoided had- the project becn tess ambi-
,tl()us_ technically. It is better to have
eqiipment on time, even.though it inay.
- operate at.only one half the speed which
may be technically feas1b1e »Another as-
pect of the mdustry, which I believe you~
should consider rather seriously, is that
‘of engmeermg manpower.
© scientific optimism, the Defense Depart- -
ment is pursuing many projects ‘in elec- -
tromc .computing. - These projects result
iz many contracts with' private industry.«
The usual procedure following.the Award
" of- -one of . these major cohtracts is for an
mdustry 10 proselytue engineering per-
sonnel from its competitors. As.a result,
there is an inflationary spiral of salaries
for engineering and smentlﬁc personnel
You may well say. that a man.is worthy
of his hiré. - Ido not subsqnbe completely
to this point of view. The usurer who ex- -
iracts excessive interest rates is not- par-
T ticularly admara’b!e nor i - pmst:tutlon
.recognized as a- reputable - profe‘Ssuon 1
'believe ‘that it-is within the power of § you
technical pcople ‘to ass:st m rectifying.
‘this smxamm T believe you have lost a.
gredt deal of dighity in pamcnpatmg soac- !
tively in this frad scrainble for: personnel.
Engineers can be of “great 'assistance to
the national defensein assessing proposed
empinyment changes, not only on the -
basis of salary, but on the basis of the.
technical merit of the projects concerned
_ and. your potential’ ({echmcal) achieve-
ment.’, It is certainly your (ﬁsponStbxhty )
. to see ‘that ‘our industrial and defense
- program Ssona sound bas:s e

I tope you' will not feel that these
criticisms of overoptxmasm ‘and personnel
; mstabxhty detract from your achievement
over the past 10 years im the creation of a_ R
tremendous mdnstfy which is one of the
- . important elements of our natiénal de-
" fense. The many. papers prescnted at

this .conference are a-witness ta the con- .5
. tinued dynam:c advanceé in theart as

well as the mdustry Howcver, the.

ecanmlc hfe is clearly dq.uutem upnn :

On the basis ot - S

Soundness of your ppsm(m ini* American - \,

R
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. should all give niore attention to the tw0'

time, mbney, ancl engmeeung manpawer.

‘Mann, as follows: -
‘What perplexes the world m-dxspanty

e * and permanetice of matter.

K

e 5‘:‘ " As o the arts w1th which we. -are’ ‘con-

be reversed.-, We have developed corii-

‘-,} -~ . One of your previous speakers quoted.
thé great. German’  novelist, Thomgs _

yodr perSOnal mtegnty, ‘and 1 believe we'- :
i “ . points T havetried to make, with respect, R

e o dependability in the ‘atter. ‘of “pre-
_diction of v.chxevements in -regard 1o

. ‘ between the swiftness of the spirit and the .
immense unwieldiness, . sluggishn&ss, mema, .
+ cerned, T think this statement may well -

A puting equipment of great speed gmd"_‘
" cdpacity, and what, perplexes' the “in-’

:the sluggishness of the human spmt i
part:c:patmg in thexr fundamental prob
lems . : .

D.iscu’s'sio‘n '

Eugéne H ]acobs (Rand Corporauon),

.W’hy doesn’t thé Deferrse Department stop
giving new. contracts to companies which do -

not have suﬂiclent persomtel on hand>

-

H. T Engstrom: The sitbation. i is that there-

is no spare scientific and ‘technical” man-

power available, so that whenever the Dg--

to ’
pected that the compames wulI get the per.—'
--+.gonnel from’somé other ‘source presumably o,
- from’ other occupations,

o The program of the. Defense‘ Depﬂrtment'

is to put these people upon projects which
“we feel are more vital‘to the defense prob- .
lem; some of the chnnge in personnel is
- necessary, since there is no idle manpow‘ér -
1.might add, ii this regard, that my agency .
m Washmgton is also lqokmg for people -
“ .
W C. Richey (Lockheéd) Have you
exammed\ o¢ fodnd ways to .use Computer
. equxpment to expedlte secumy cleamnces’

PO .
1

H. T. Engstmm' 1 m:ght explam that al-

” though.my agency is the National Security -
Agency, it is not responsd)le for “security .
clearances. However; to .my knowledge;
. large-scale computing equipment has 'nul'
been applied - tQ the problem of secunh

-

EER—— ”—-'%f*s"

e . dustry and the Department of Defense is:  fense Department g‘ives a-contract, it is ex- * clearances R . LT
’ - i i - L T
~< K . : . . . . « : “u R . . i
t e IR IS PT T o - . ‘topics hsted Moreever, ‘we may be .
SR N e a lntrOductIOh . o T ¢ starting 'a "second. cycle becaise we are. ,-j
ol fo s o L T - " concerned now primarjly with the sohd-
T R TR ' state cmnputer utilizing' gither the tran-
-~ SRR st -’AMES R. WEINER » . sistoror, themagnetic amplifier. It isquite
s R ) S ] o . poss:ble that, except for cértain specxa(wed
U ff'a: B SRR VRO SR apphcat:ons involving extreme amhtent

mg socxet:es, the - Amencan Institute of

N BEHALF of the Joint Coni;iuter:
Committet dnd the three sponsor-

Electrical - Engmeers, the Instltute of
“Radio Engmeers, and the Assocxation for

B Computmg Ma.chmery, 1 should like* to
a7 welcoms you to. the sixth annual Eastern

Jo{nt Computer Conference. . It would ap- K
pear fromour régistrationat this point, that
thlS is our largest meeting to date. The

~

b major portion of the eredit for the suceess -
of this' conference should go. to. the three
‘conference commxttees and their chau'men,

- J. A Haddad of thq Local Arrangéments

B *J‘ W. ‘Léas of the Program Commxtbee‘

© .o T+ . Committeg, and"V. N. Vaughan of the
: . Publication Couirnittee. . These men and *

the members . of “their commlttees have
devotéd a great amount of. time: to_ this

sthem as well as_to their employers who
. _have encouraged: them in_their efforts.
, o _As, mentiohed prevxously. this is the

.sixth annual - Eastern *Joint Compditer .-

- Qoiference. The first was. held in Phila- -
g .
-

. . e

TR Jaues R, Wemer, Chairma Easters Joint Com-
K . puter Conference,.is with Remington Rdand Univac,

[ . delphh. Pa.
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" conference; and we.owe our thanks to’

?

- . Djivision of the.Sperry Rand Corporation, Plnla-

delphia~ in ' December, '19;)1 It - was
Sponsored by the same three societles and.
the attendance was somewhat less than
1,000, Since that time, conferences Have

_been held annua]ly, both on the east and,

: west coasts, and ' our meetings, originaliy:-
kpown as the Joint Computer Conferences _
. are’ now called Eastern in deference to,

“eetings heId in.the West. ; "

. If we review the prev:ous meetings.we .

ﬁnd their themes to'be the following: -

1%1 Revnew of Flectxomc Dngltal Com-
puters -

1952 Review of. Input and Output Bquip- -

ment Used in Computmg Systems
190‘3 Information. Protessing
Rehab:hty and - Req‘ulrements
1904fDe81gn ‘and. Application of Small
- Digital Computers

1950 Computers™ in Business" : and In-,

- dustrial_Systems -

In addition, two West Coast- conferenées
have been held: one on trends in Eom:
puters automatic control and datd proc-

essing; -and another on tutorial sessidns .

" and *discussions on digital and analog
dewces At thls conférénce, whose theme
“New Developments in ‘Comiputers,”

we dlscuss some elements of each of the.

Systems- g

COHdItIOﬂS the tole of the ‘vaeuum tube;
in digital data-précessing’ eqmpment may.
" beover in the near futire. This'hasled ..
- tomany hew engmeermg and systemscon-
) si‘deratlons, ‘some of ‘which .are descnbed T
at this conference. _ e
. Our ‘conference is orgamzed in the fol-
lowing i manner: First, a session devoted
to new. computers and computer systems ..
alinost a]] of a solid-state nature; then . ’
two ‘seSsions éssenually on mew com-
ponents and circuits interspersed with two
sesstons on' mput output devices. The
first compqnent session is entitled’ C:rcmtq »
and Compenents, and 15 concerned wholly
with the sort of elements that-would he
used pnmarllv in the arithmetic e]ement
of the central computer. - The second com- -
ponent session is devoted: to htgh-speed
- memories, - The two mput-ou:putSessums
" cover first a rather diverse group - of
" equipment and, second, some’ individual -
solutions to the random access ﬁIe
‘pmblem . I
We hope, yon find’ the pr ‘_ggram both
interesting and informative, We thank
you for attending this conference which,
" . you believe to be ofsuff(ctenfmterest to.
attract you here from all parts of the *
) cnnhzed world. -

-




- installed.
_ Univac and the 650 and Datatron with ‘

T costs.

- dre scarce in Europe also.
is wadespread that new busmess tools will .

- New Computer Developments ‘Aréﬂund

1

X

T HAS been an' interesting assignment
.8 to travel during the past 4 months~

through 20 countries to observe the de-
- velopments in electronic computers and
office’ automation. Ninety~ﬁve _visits
"have, turped up over 35 different com-
'puters and a host of ‘electromechanical

" “devices for data recording.

Inasmuch as my pritnary interest was in
"automatic data-processing no
effort Waé made to visit analog computers
“laboratories or sclentific computer “in-
stallations. However, as in the United

States, mearly all of the Eurvpean com-

putérs were originally desjgned for mil-

’ itary or scientific-mathematical purposes.

To capture a share of the larger business
data-processing market, most of these are
now being altered to provide } better input-
output facilities, - T

The. concepts of 1IDP (mtegrated data-

! processing) and EDP (efectronic data-

processmg) and office automation’ are

already accepted by big business abroad. -

Government bureaus, banks, insurance
companies, manufacturers, department
stores, and mail order "houses eagerly
awdit the day when automat,}on will
supply an answer to their rising office
. Although salaries appear low
compared to ours when converted to U. S.
dollars, the. percentage of clerical costs to
. total overhead is too high, and gbod clerks
The knowledge

soon” be available which will not only do

‘routine  work automatically, but also-,

provide management with - better and
quicker information. .

Europe is 'undergoing a buildirg boom-
that is unprecedented. Many parts of '

. the world, particularly our former enemies,
are approaching a prosperity similar to
ours in the 1920's. New fagtories, stores
offices, and apartments are replacing the
bomb shattered obsolescence of the 1930’s,
and the most modern equipment is being

Business men speak about

" the same familiarity as in this cauntry.
In the Far East most of the electronic

deVelopme»nt‘s are ‘coming from Tokyo.’

s

Evmun'r S CALHOUN is with the Stanford Research .

Institute, Menlo Park, Calif.

" Calhoun—New Computer Developme,néé

-

. completbd.

special :*

" the World

EVERETT S. CALHOUN

.
.

_The Shibaura Electric Cornpan\ built

théir first computer, the TAC (Tokyo
automatic computer) for Tokyo Univer-
sity.
has both electrostatic tube and magnetic-
druin storage. A second model is nieatly
In the government electro-

technical laboratory a partly transistor-

ized. computer was demonstrated, called

the ETL Mark IIT. Along with .55
vactium tubes and 1,600 germanium

diodes, 120 trans1stors are used. Stored’

in glass supersonic delay lines are 256

‘words, providing multiplication in less

than one millisecond: Kyto University

This serial- d1g1tal binary machine -

is also using a computer in its mathe- .

* matical department, and.several other

firms are desiguinig new machines. When

- entering the air-conditioned room where a

large relay computer was in use at the
telephone .company_the writer was. ‘asked
to remove his shoes “to prevent the entry
of dust.”” ~ Removing shoes is of courge a

_conimon occurrence in Japan, but perhaps

some of our magnetic tape installation

could adopt this plan s .a ‘cure for

dropped-bits.

The Statistical Imstitute of India’ has
. ordered a URAL computer from Russia.
. This decision followed a trip to the U. S:
"to investigate available- e(;uipm‘ent

Dr.

Mahalinobis, the director, was not sure of |

the characteristics ‘of spemﬁcanons nor

the type of input and output equ:pment -

which would be furnished, but is appears

to be in the class with a Univac no. 120 or

an IBM no. 607 or a BULL Gamma.
Discussions with several people who

have visited Russian computer develop-

ments indicate that the Russians have,
completed a number of designs of modern.
‘ the:

computers - at- several laboratories,
principal one being the BESM .at the In-
stitute of Exact Mechanics and Comput-
ing Techniques at the Academy of Sci-

.ences at Moscow. I heard a speech at the
. instruments and meastirements conference

in Stockhoim by S. A. Lebedev of this
organizat{on‘ He described the installa-
tion of Williams tubes in the BEGM, re-
placing the mercury-delay lines. - "He
seemed rather disappointed that even the

" -inventor ‘of the tube agrees that the

cathode-ray tube storage is becoming
obsolete, and’ that every other speaker

S

Branch factories of large U. S
'left with only a shell of a building, and

) porter of oﬁiLe eqmpment

whs  emphasizing the replacement of
cathode-ray tubes with magnetic- core
store. ] have no doubt, however that
their reputed 30 million document library
in Lomonosoff University, translated from

_every language by the 10,000 technical

foreign language staff, has access to every:
process -and patent pubhsbed' anywhere,
including ' full "data on ferrites. Mr.’

Lebedev also discussed the use of mag-

net:c drums and tapes, and the existence
of a rotary—wheel printer and apother
output . devicé projecting 200 digits
per second to photographic ﬁlm The

;BESM computer is reported to have an
‘average gperating speed.of 7,000 to 8,000

3-address operations per second mc]udmg
access time.

A visit to the Leipzig Fair in East'“_ .
Germany proved fruitless as far as elec-
trohic machines wereconcerned. FEastern
Germany was the location of the office-
equipment industry before the war.
Firms like Rheinmettal; Astra, Mercedes
and others are still in operatlon and
doing considerable export business to all

‘the world ,except the U. S.. 'While the

quality: of. these machines suffered as a -

, resuk of poor quality steel after the war,

most users . niow report very satisfactory
quality in recent prodtiction. It was -

« " significant that not one, word regarding -

Russia was included in the publicity, and
not one display was marked “made in the
USSR.” “In foérmer years such products

" formed a preminent 'part of the huge
' trade fair.

_An exc1tmg documentary “could " be
wntten about the reestablishment of the
office- equipnient industry in. Germany
since 1945., Many plantswere demolished
in the war, and, particularly in Berlin, the
remaining equipment was looted hy the’
Russians' and . taken to their Zone.

. firms were

without a tool or eveir light'bulb. These )
plants have all been restored with modern

- tooling and machines now, ‘and theré is-

o evidence that the Russians ever put
the pilfered equipment into production.

- I talked with a number of East German
factory executives who fled with micfo-
films and worthless marks dcross the line,
by bicycle. They reassembled, pooled -

. their resources, acquired financing and
. personnel.

Buildings were constructed
for * preduction . of typewriters, adding
machmes and bookkeeping machmes to
méet the needs of 'western Europe. = The
basic superiority and talent of German

. technicians in the mechanical arts has re-
sulted in a surprising comeback, and has .

establxshed Germany- as' the largest ex-

" op

’
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- Computer dev,elopxtxents in Germany
“have been sponsored by the Deutsche
. Forschungs Gemeinschaft (DFG)-organ-

ization, with members representing vari- .
industties and branches of govern-
ment. With a budget of many millions .

of marks for the advancement of science,

they have allocated to several universities »
* sufficient money to build electronic- com- .
puters. Goettingen University was put- .

‘ting the finishing touches on Mark III
‘when I was there, aid they, have been
‘opemtmg G-1 since 1952. G-1 and G-2
were built from U. S. war surplus for the

most part, and dre relatively slow; but
6-3 is u ferrite-core storage parall€l’

machine of muth mare ambitious propor-
tions., ' The G-2 model includes a_mag-

netic drum with 2,096 words of storage,

_-and is serial in operation.

When one wishes to_ find out about
-computers' in Germany he visits Prof:
-Alwin Walther at. Darmstadt Technische
Hochschule. His staff maintains the best
~ library of -computer information in

* Europe. *.Prof. ‘Walther has been the

.inspiration ui the design and construction
" of computters in several other schools in
Germany, and his own group has nearly

finished the DERA (Darmstadt electronic -

recorder automatic), which they will use

in the mathematics department. Another, :
group has been working for 4 years at the -

Munich Technical - Highschool (6,000-
student enrollinent, college level) on the
PERM, a computer with an exceptionally
fast drum, 15,000 rpm. Completion’ is
" being delayed by the . replacement of
-100,000  faulty connectors, a not-too-
uncommon: complamt of current tom-
puters. .
The only ;operation il Germany where
a quantity of computers have been'made
and sold is in a bam in Neukirchen-

Hunfeld where Dr..Konrad Zuse has buitt -

12 relay gnalog ~machines. He is cur-
- rently finishing the first digital-electronic
‘magnetic-drum model, and reports that
he has a backlog of half-a-dozen orders.
The price will be in the neighborliood of
100,000 marks ($25,000). - This can be
better understood when salaries of $100
per month’ and plant rent of perhaps $100

per month are taken into account. .
. The center of full- ﬁedged productlon of

electronic computers .in' Germany will -

. . probably be at Stuttgart, a beautiful,
* thriving, moedern industrial city of one
million skilled people. ° International
Business Machine Corp. has ‘established
its first mo. 650 production-line here.

_Standard Electric Co., a subsidiary of
International Telephone and Telegraph :

" Corp., have formed the “Informatik”
division of their 10,000-man operation to

6

) computers

_Mercury Computer-from Ferranti.

- build UansistOﬁZed cothputers. They are

closely linked with large operations in
Pforzheim, and in- Belgium, where two

_computers “have been built, one for an

‘American buyer. In Britain, Standard
Electric Co! s also mass producing a com-
puter designed in Holland, and together
with their communication facilities and
teletypewriter subsidiary, Lorenz, A. G,

_ the International Teleéphone a.nd"l‘ele-
, ‘graph Corp., operations are impressive.

The first installation of a }arge -scale”’
electromc : data-prOcessgng system
Europe is at the Battelle Institute in

Frankfurt where Remington Rand have °
_installed a Univac system. ' A new modern
biiilding, complete with air-conditioning

and 80-cycle power source was built for
this elaborate and new first-class facility.
The machine will be used by industry and
government as a computing centet. I
talked to people as far away as Madrid
who' were attending programming tlasses,
in Frankfurt, and many firms are planmng
to train personnel in the-use of this equip-
ment. International Business Machine

. Corp will use a no. 650 at Stuttgart for

computing service, and plans are being
discussed for a fo. 705 at some other .
location in the near future. One of the
finest programs of technical development
and_ group research is it the progressive
Scandmaylan countries. , Here the various
technical schools have cooperated,and the

resnlt is an excellent high-speed computer

called the BESK.. ' To avoid maintenance- *
requirements, increase its speed, and to
enlarge its storage capacity, the Williams
Tubes have recently been replaced by a

-4,000-ward ferrite-core store. Tlrese new

core matrix boards wére assembled at the
techrical school in Stockholm at minimum

“cost from gores of General Ceramics

manufacture, and they were very proud

_that it worked perfectly 3 days after in-

stallation. Duplicates of this machine
have been built at several.commergial and

gbvemmental mstallatnons in Sweden, -
-and 'a copy,is nearing completion in:

Copenhagen.. The University of Lund

- saved money on their copy by installing a

magnetlc drum initially T

One cannot help admiring the fact
that, in spite of limited capital and re-
sources, each of the smaller countries of
Europe has some activity ‘toward bmldmg
Norway has a small’ drum
machine in thé Central - Institute at-

. Blindern University, and partly as a ré--

stilt, the govemmen\t is to reoelve the first

Mathematics Center at Amsterdam built’
a small relay computer four years: ago.
Now they have a néw electronic core

model, and they have built a duplicate

in -

The .

for the Fokker Aircraft Company. Be-
cause of the interest created the -Shell
Company bought a Pegasus coinputer,

and the government Telephone & Tele- . - -

graph laboratory built a series of com-.
puters,.one 6f them for mass production.,

~ This -machine incarporates a novel system
" of pragramming, each ipjst'ruction word
. includes a “long’” and a “‘short” address -

_plus up to 12 functional operatmns each.
demgnated by one character.

. The inspiration for a number of com-
puter and electrotic developments in
Europe is the operation known as PTT
(Postal, Telegraph and Telephone), which
operates the banking system of the various
‘governments., This is the largest single’
daté—processiﬁg operation i the world,
unless our Somal Security tops it. 'Ever\z
.day, in each large genter  in’ “Europe; .
hundreds of thqusands of postal checksare -

issued, and a statement is matled each
. day to every depositor whose accotint is*
" active.

The problem of sorting the paper -
is a major one, and great interest is-
prevalent in magnetlc ink character
recognition. The Holland group is trving

~to find a method of reading handwriting. -

" The Bull Company in Paris is demonstra-
ting a‘magnetic-ink coded check sorter. In
watzerland they have punched 40 holes,
1 /4 inch diameter, in the checks so thev
can be sorted, but the result. looks like
Swiss cheese. Somie solution is bound to
come to the problem before long. -
Switzerland and Italy have no commer-
cial developments in computers as yet.
The Technical nghschool at Zurich had
the Ermeth btiilt for them by Hasler, A, G.
in Bern. International Business Machine
Gorp. have just dedicated their new re-
search laboratory in Zurich dnd the
director is Dr. Speisér who designed the
Ermeth machine. In Italy, Spain and
Portugal, ‘the business machines industry
is dominated by Olivetti, and it will prob--
ably not be too long before some announce-
‘ments in the electronic field will be forth-
coming. Olivetti sponsored research is

- under way at Pisa University, on elec- -

tronic computer design. A Ferranti’
computer is in use at the University of
Rome, agnd many Italian banks are using*

" machines such'as the Univag-no. 120, the

IBM no. 604 and the Bull Gamma all’
¢ punched- card-pfogrammed electronic eal-

cuiators.

If . punched- cavd prourammed calcula’:
* tors are included, then the latgest pro-
duoer of electronic computers in Europe is

e

\

" thé Compagnie des Machines Bull inParis. -

This firm' has installed several hundred
“Gamma machines, largely in"banks, and
is now starting, to produce a new faster
model mcorporatmg a magnetlc drum mth

Calhoun—]\/ew Computer Developmmts
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s ,8 000 words of storage
“will probably be added also, although there

Maguetxc tapes

has been Wttle if -any effort to develop,
magnétic itape . devices’ anywhere in
Europe At the other eommere:al com-

puter factory in France; the Socrety for

: . Electromcs, and Automatxon Francois

V": Raymond is installing Potter Tape units !
on.the CAB no. 3,000, which-is neariﬂg\'

comipletion, at a price of about $250,000. .

A still faster. model operatmg at 200- ke
will perform multiplicgtion in 0.21-ms, ac-
cordmg to the aninouncements.

Jectx.on on fﬂm .would be: dehvered ona

- bu,smess’data processmg apphcatxon in

March, 1957; but the _prototype-had not

~been sstarted as  yet. -This organization has

vprodqced howeve®, about 50 aq&log ’

', machines, mostly for machine tool control.

. T visited an mstallanon of the first CAB

k " no. 2,000 digital .computer.in a defense ’
* plant in Paris and.I was teld it had per-
_“formed excellently fér one year with only

part-titite maintenance. - o

“There is little doubt that ‘the pnnmpal k
*_commercial production of electronic com-

" pitters, especially. for export, wﬂl..come”

from Great Britain.

The Umversmes
have. produced an able group of electronic

desxgners, and the knowledge of computer "
circuitry and coniponeut design is on a' -

* level with that in the U. S. = A number of
- well finaficed manufacturers have passed

'l

“the Rro.totype buﬂdmg stages, and-row” -

have a backlog of orders wluch woyld

" probably total “over '$10 billion. “The -

- government,. ‘through the Natlonal Re—

. %arch iand - Development . Couricil,

"'stim’ulating" and® supporting ' developi"
" nients in this field as evidenced by the

grantmg, through the Umvers:ty Grants

Commtttee of  six . Ferranti compitters .

,Calhoqn%Netu Comp/uter Develo[gmenls B

to'a$ many colleges for use in mathematigs .
and’ research. Export. sales ‘to very

. femote countries are.being made, ‘and
' others ~ considered, “without fully -con-
sndermg the peed for adequate .mainte~
" natice factlmcs
" “chines in Italy,” Ca.nada ‘Sweden, Swit--

Ferrantx have sold’ ma-

zérland and' Seu Africa, and Elhott"
Bros. will deliver machines.in 1957 as far’
away as Austmha from service facilities,

: Therefor"e we can’ assulhe there would be

no' hesitation to accept orders from' the |
u. S whose dollar credxts are soO very

“ . desirable at this time.

‘British, electrorﬁcs,ﬁrmsoperating in -
their domestic. market, are finding, how-

"evef,-that the lack of established sales

and service fadilities is a serious handicap; .

especrally in the new field of business data- .

processmg They ‘are followmg the lead

'

. -
N §
¢

o Tlearned..
- that a priniter, called the’ "Numerograph "
" consisting of a cathode-fay tube pro-

-

- eries.

B e
R

machmes distributors whose knowlédge
-of system sellr‘ng and installation is based
~ on sound éxperience.
Fetranti- will be ‘sold by I’owers-samae

and Elliott Bros.-have concluded 4 sales-

. agreement with National Cash Regxster

British Tabulating Machine Co. has joined .-

with Laboratory for Electyonics in Boston(
Standard Electric, Electrical and Musical
" Industries (EMI) Electromcs Enghsh

Electrlc and: Decca are still independent;

but none has faced-the sales problems as
yet TN

ress would be complete without some men-
“tion of “LEO (Lyotis Electronje- Office). '
' The Lyons/I‘ea Co. is a large, diversified
firm, with 250 bakeries and'restaurants
and 400 kinds of tea dxstnbutcd house to
“houst. , Even so, it was quite a departure _
to start burldmg an electronic data-proc:
.essing machiné in -1950.  This 6,000-.

- tube machine wrth mercury delay—lme N
store has been in operatlon on payrolls _

smce early 1954,  and. - now pomputes
30,000 checks semr—monthly for the bak-

other firms are ordering, and 70 people are
‘employed. Alarge co- operatlve chain will
be the first customer for the first. ‘of “Leo
-II”’ machines, which are fout tirmes faster
because of a shortening of the mercury
lines, Bull -or - Samas,, printers will be
used for\output :

mcluded in" British computers" ‘which we
are not using in the U, B.. One is mtke]

-delay lines for fast storage first used j in

~the Nicholas computer built by Elhott

Bros and continued in their newer data-

processmg models, the no..404 and no.
405. " Nickel liries will be.usedin the new

Ferranti Data-Processor and - probahly

in the EMI .transistorized. Computer.

Bull of Paris has mcorporated nickel lines

_in its ‘newest drum Gamma: 'For bulk
storage, however, Elliott Bros. have pro-

384-word aluminum disc, 1/2 inch thick
and 19 inch-diameter." This appears to,
-be conszderably more simple in construc—

tion’ than most of the “Tnagnetic dmms-r
wlnch are in almost itniversal use. Elliott,
~Brog” are also alohe in {using 35-mm film
msféad, of plastic or mylar for mag-

nétic tape storage, tie film movement of
_ 30 inches per second being controlled by
the sprocket = perforations.
speed wire-matrix-data printers are under
devefopment which will be ‘used by the
various computer manufacturers who wish

< faster speeds of output than the punched-' ‘

% <

~

of the’ U. S by Jommg with busmess * card tabulators

The. macﬂmes of .

No report of- Bnt1sl1 computer prog- .

. A separate subsidiary has' been
estaplished to build the computers which

A ntimber of umque cfesxgn features are *

Two, high-:

One’By Samas has been =~ -
- demonstrated “here . by Uniderwood-Ele;, -

_cotir; which represents Sama.s in the' U, 8.~ -

Ig conclusioft, 1 want to emphasize

“'what T believe $d be the most pressing. "

“at home also. .
manpower to desrgn ‘build, program, in-

prohlem -in the computer industry, flot -
only in all the countnes 1 visited but here
This is the lack of Jtramedv' -

stall, and maintain these rather compli- -

cated fiew business-tools. I was sorry to

.sge that the colleges and yaiversities: are
“buying machinies . rather than designing .

and. bull?lmg their own.

It was. by this. -

- process that all of our present ‘progress: -

_was ‘made, and from these designi-groups.

have come the elecfromcs engineers. who :
- are now-able to assist industry i in the ise

of the ‘systems.

I was disappointed to ﬁnd busmess .

. machmes firms funnelling the cream of all
' ~the aniversity design grotips mto%ommer— =
 cial product "developments,-
higher salaries of , ¢ourse. - The: entire -
group from BESK at. Stockhalm has re-

lured - by

" cently moved to Atvidaberg, makers of -
Facit Calcu]ators * The heads of - the .

-design § groups. at Darmstadt and Munich
bave  gone to  Standard, Telefunken,
_Intemat:onal Business Machines Corp.
and - Siemens.’

projects are left without experienced men

There is' not spfﬁc:ent,.',-
! training. takmg place “to .replaee these -
pioneers, ‘and some unfinished comptitér -

to complete the work. ' The answer.is to
establish, at once, computer design and

operation- courses in-our uhiversities all
over the world, and to'increasé the trath— '
_ing given by. manufacturers o K

) Thé electronic automation business, -
. like mmost other htghly scientific fields,

recognizes few national bound&ry limjta-
tions. We s‘l'!buld :give technical assist-

-ance to less proSperous countries msteacl, B
This~
does not refer to temperary tratfsfers oFr:
One E

‘of robbing them of their best talent.

exchanges, which are most welcome.

of the most. eomplrmentary things I heard

; { £ - about the U. S. was that a «college here
. vided both a 4,096-word drum and a 18, -

granted the money to send &, scientist over

there to help thiém build-an electron mtcrg- -

scope. ‘He stayed a year, made friends,

-and tanght a group the techmques he was'
expert in. ~ They. lke thdt .inuch more

than just monéy, and the whole world
benéfits any- time knowledge is ‘spread.
Lét us do it'in the copiputer business.

Let us have an mternanonal computer -

‘congress soon, and hold it in Eurape, be-

- cause; the one thing they don’t have is
We have no monopoly-on brains;.

dollars
and much:cin be learned from-discussions.

with the .wonderful group of dedicated. S

engmeers I met dunng my trip.

i
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~Irving Cohen Radio Corporation of America
(RCA): What is the present status of the ’

‘Geottingen machme’

* Mr.’ Calhourr: ‘The status of \the Mark 111,
* was at the state that { am always told a

machine is in when it can ot be demon-

strated It is 80 per ceat completed -

Js F. ‘Swatton Internatxonal Business "Ma-
chifie-Corp. (IBM): What typé transistors
are beihg used in Furopean machjnes and

what comments have yoit heard on transistor °

. reliability?

. Mr. Calhoun: 1 have. heard many remarks
_‘that the feliability was now sufficient tu get
‘equal results as with tubes, Most of them
are buying transistors from Philips in Hol-

land or from Mu}lard in England, and they
dare all junction type.. They- are buying

them in Germany for 4 marks, which is about .
I saw at least. three "

-one - dollar, each.
transistorized computers u.nder construction
in: Europe whlch are all going té use these
. transistors. Most engmeers thought that”
it would be foolish to bmld tube machine
“at this time. . o .

W. K. Halstead (RCA) : Can you give' some .
. more details of the British machine w1th the
) novel approach to programm/g

Mr Calhoun

- is in paper form and not even in prototype
. form yet. "1t is, howeveg, a dwelopment of
"Dr. Kosten and Dr. Van der. Poel of the
Hague Holland. Dr. Kosten explameﬂ it.,
to me; it follows the Ptera ‘hachine, which
they bmlt in logie, but is guite improved.

. This l5-charactér- poriion of the instriaction
.word does permit (according to. Dr. Kostem

who has gone now to Delft University as a- N
" professor) up to:12 functional operations all *~

. combined i in one instruction word. For in-":
- stance; bring .the figure from slow memory,

- put it in fast memory, put it i the aceumu- - ’

" Tator; add it to something else afid store it
" somewhere elsé, this can all be dotie in ane
“instruetion word. So while the machine is-
slow, the functional arrangement of “the

program, it seems to me, is umque, at thls ;

' ~pomt anyway

‘Leon Ganﬁen (Sperry , Rind. Corporatlon)
Without magnetic tapes, what type of data._
processing -problem is typical of the Euro- .
pean commercial’ mstallatlons?

. Mr. Calboun: It is similar to talkmg about
. .data processing mstallations in the United"
States two years ago. 1 would say that’s’
about the lag over-there. Thedata process-
‘ing " instadjations - -there " have . been princi-
__pally on punchi-card-program machmes} and
90 per cent of them at the beginning were in.
- banks. ' 50 per cent of them ate still " in
banks.
there is not for processing {ast quantities of

checké, but because every check handled in - p o essor Chorsfas:

‘a bank in BEurope has to have the interest
- calculated on it.: There is mterest paid on
_every item in and out of the baupk, even if
. itis one dayand-at ¥ per cert, it’s still caleu-
1ated on punch cards
ferent problem than’ we dp

B. Hoiisman (IBM): What is the memory .

. ‘speed of the BESK? -
Mr. Cathoun; "It~ w1ll*perf0rm about 20

8 "

Discussion- -~ _ -

" design.

'Not too much. This rnachme o

The reason banks use them over .

So they liave a dlf- “

additions or 3 multiplicationis - per ‘milli-
second. Its me,mory! was' ,a cathode-ray
tube and it was described as most resembling
4 no, 1103 in speed. "It now has 40,000 bits

‘norfmal spéeds that would result from such. -

The core store was built on prin-
clples that were pretty well known m this
country, as 1 said.

By-the way, this job was done by six com-

pletely inexperienced gifls -hired * from a

newspaper ad, who took the cores and the
etched' . circuit ‘boards ,and all’ the wires

home with a soldering iron, and in‘6 weeks -~

all six of the women return&d with ﬁmshed
matrix bodrds. . They put them into the as-
sembly, wired ‘them laterally, all the boards
together, "and .in three® days after they

brought them back this memory was work-

ing. They only had to replace one ferrite
core in the whole 40,000. This is the way

o they do thmgs over in Europe..

B. Housman (IBMj: How strong is the
- basic research eon solid state’ components
such as transistors?. Where is, thls work
" eoncentratved? . -»

‘Mr. Calhoun I can name 2 lot of- co'm-
. paies. I ‘would.not want to rate them';

-1 don’t think it would be approprifite here.

But: the compauies in the electronics in-
dustry, Philips, Mullard, Standard, Siemens,
Lorem, Telefunken, and - IBM are com-
pames who .are certamly domg top-level -
work in this field. Then there are a great
tnany university groups who are doing small
amounts of work in the_field. There are
real, seripus, efforts on solid state physxcs in
evéry company in Europe which has an elec-
tropics laboratory. I would say that solid
“state physics is ‘one of the major efforts of
reseanch, and they-are developmg’ reliable
tranststors

ofessor Chorafas (Cathohc Unwersnty)
- How do you evaluate Professor Piloty’s ap-
proach in bulldmg the Perm with a drum for
fast memory?

Mr. Calhoun: I, personalty, am a .little
worried about the _high-speed -mecheanical
developments they are gettmg into in trying.
" toachieve speed This is ‘just one of threm.
.Some of our other large capacity data-stor-

age devices with low access tiine also are -

worrying me. Ifyou'try to get a heavydrum
to rotaie at- 15,000 rpm, and try to hoida 1
mill clearance with the head, you have a
mechanical problem that can be very severe.

Théy put the 'ball bearings under high- - '

‘pressure tension, in ol,:(_ier to minimize the
runout. They say it's working, that is, it’s
working in test, but I think that the first
- one will probably not work perfectlyy Iam
,personally afraid of driving -mechanics’ to
this extent because mamtenance may be- ¢
come 2 problem. As soon as we can arn{re

at non-mechanical methods of getting ade- ~

quate ‘capacities .and’ speeds of memtories,
certainly we will hawe made a great stride,

Do you think ‘that a
large business computer like Univac or- 705 ,

fan develop _from .the actual Europeanv )

models? - - )
Mr. Calhoun; They-‘thiﬁk ours are a little

- too big. - They think they would do better

tp-have them just a little bit smaller. - But
they thinl their input-output -facilities -
should be as large or better: "And they look™
at our large computers, if I may say so, just

- R. E. Montijo (RCA): To what do you at—" -

. reporting. it.

. Mr.: .
realizhtion in Europe that busmess data

" tomake any. Now theyareall embarrassed

_a little bit like I looked at the AutoShow last’
night; and: like: the French newspapers are *
Théy just thifk we do things -
-a liftle bit too big. I was impfessed ‘that

of fertite-core.storage and operatés at the . we have a httle toomuch redr lxght on our .

(.a!‘S Z RUN

Mr. Graney (Westmghouse Electri¢ Cor—
poraﬁon) What are -the advantages of

- nickel ¢ delay lines - over- other ‘types. of

memory devxces? :

‘M. Calhoun: They are cheaper. . -

-

R. C. Dorp (IBM): What fiiture 46 mag:
netic drums seem to have in European

computers? X < -

Mr. Callioun : - Well they are lxke theclutch
pedal on a car.- They are gomg, but they

“are still in everything. There is a magnetic =/

drum on almost every computer I'have seen.
In'every case they hope to replace t.lem

Mr. Fischer (Naval -
-\Center):
alu‘mmum disc memory’

‘Mr. ‘Calkouns - Yes, - The magnetlcallys
coated disc revolves in a vertical plane at
1,500 rpm. It has about 40-milliseconds
-maXimum access, and ' therefore, about
‘20-millisecouds minimum access. I thirk -
they break-the'records up into 100-character..

Training ,DeVIce

. -words and they have 84 tracks on each side

‘of the. disc. They read both - sldes of the™

dise.

“The disc is ma.de ofal /2-mch thrck pxece

. of atuminum, 19 inches in diameter, revolv-

ing with fixed read-write heads on both sides.
I think you can imagine the result_ Itis -
very simple; the bmrmgs, mechamcs all
.are very. sxmple .

A, Steele (IBM World Trade Corporatton)
Did. you see any Ferrantj magnetrc tape .
operation, or 35 mm tape operat’icm in
»England?' N R

Mr. Calhoun: Yes, LthinkI mentloned that

Elllott Bros. are usi /pg 35-mnr c¢oated film - ,

base tape and have used it for- some | little
time. They a]so, however, are using a 1/4-
~inch mylar tape in the same system. Fer- .

rahti does have some tape operations, how-- -

ever. .1 believe théy have, selected the
Electrodata tape unit rather than to tfy to .
develop the:r owd., = . -

tribute the apparent lag iri design and de-

velopment of magnetlc tape equzpmenf in

‘Europe? - “

Calhmm ‘I wouid say the lack of

processing is economieally feasible. In
other words, .all -the computers that have

- ‘beenbuilt_are cither fof mathematics de-

-partments or for sclentlﬁc research, whxch
did not Teqmre magnetic tape.  We must
admit. that we have had only- two yeats .

_“actual use of plastic maguetic tape for data’

“processing in the United Statos, and ‘many -
problems stilt remain.

They dre just beginning. to® rm.hze that .

busmms could use computers to an-advan-
tage. It must be remembered that, “as

‘short as five years ago, there was an article ©

in a techmcal journal in Londca -which
.stated that one large-scale electronic com-
puter like these in the United States would
- ‘do all of the computing necessary in Eng-
. land; therefore, there was certainly ho need -

: Cal‘}‘z_ouh—"Néw-Comput\er Deveiopynmts ‘

Can you give moré detaxl on the =
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instatled by Ferrantiina Norweg:an def~ nse
establishinent, ,at the Rayal Academy of

* Scierice in Oslo: The man who will run |
that, by the way, is known to many of. you,-
Dr. Ernst Selmer, who was the desxgner of
the loglc for the Electrodé.ta—datatrou e

J. . Reltman' (Teleregxster Corporatlon)
Did yof see any on-| lme apphcatxons in serv-
“jce of prospectP .t

that this was actua.lly thought to be tme .
.~ . only ﬁve years ago.-  But Epglaﬁd is build-
_ing compurers, ,and they are going to haye
-.°  lots of them. - “They wiil soon have a. large
busmess it data-processmg equxpment

- Harold Kantder (Armour Research Founda
tion): Can you describe briefly the machine” ~
referred to.as the “Numerograph” which’
was aitnbuted toa Paris cdmpany? )

Mz, Cnlhoﬂn There is' no prototype built
s - oyets 1do know, howeversthat it is a pro- )
' jection of a cathode-ray tulie image in rapid
- séyitencé onto film, which is developed, and
then printed on photographu: paper in a
" continuous flow procéss. : :

«. ' W.W. Davis (Nayal Ordnance Lab) Did_
. You see computers being used m 1.1dustru§ll\
control applicatjons?
- Mr.o Calhoun: No. \I went to 4 nuimber of
E plaees to find them aiso.. T was told: that
» ‘Rengult Automobile Company in Paris had

Mr. Calhotn: . The nearest to that would be
in Nuremberg, where a large system i being

) installed in a mail érder house; which-proc-
€sses up to 750,000 line items of sales=per
. day. They will have fully’ \t?ansrstonzbd
‘price index, inventory, and pﬂlmg machines

" operated direct fronf the kéyboard inpiit of
the orders. , Funnelled in the most clever
manner I have ever seen, ‘the merchandlse

elevators, to carrief belts; so that the entire
arder is automatically ashembled at one’

the' greatest automation in Europe. It has | wrapping desk, where the stamp is put on it
been written up as such. I spenta day there "7 ,and it goes to the post office. This is all’
) “and- I saw a wondetfil example of electro- - done _by -compfete. automation. They are
¢ - inechanical automation, but I did not se¢ gomg 'to use an -on-line-dperation, As the -

order atrives, they. would code. it-om a
printer-punich, and from the coding every-
“'thing else—the_filling of the’ order, the
blllmg. the establishment " of the proper .
‘price ad so on—would be handled within
an atitomatic cycle i

onie bit of an Glectronje control.” They don’t
) believe itr it; “they think it's not reliable.
= . They think electric relays and motors can be",
"+ handled by &the ordinary maintenafice’
mechanic, hut they are just very afraid of
" electronic controls: However, a number of
‘firms are making electronic machine fools,

large drum

Reltman Dld du see an
individually controlled machine tools, but gtoragm’ What );vas the. gest drum
* . not very much in elec‘tromc process control. . stotage you “saw?
- R. 0. Skdtrud (IBM) ‘Are Etropean coun ' -
" “tries,.or_Asian’ for that matter, developing’ Mr. Cathoun: Ithmk the largest drut stor-

" age was ' 16,000 words at Bull in Paris, which
is‘the same number of words that are on the
_.Elliott disc 1 described. Most of the other
drums are 4,098 words. That seems ‘to be.

-+ high- speed compitfers for apphmtxons tode-
I fense’ problerns?

- Mr, Calhoui Oh yes, 1 would say 'thatwnth- .
most of the first computers, the'sales are to_

-

- a standard. I saw very | few if. any, smaller-
défense plants, and to nuclear energy re- drums being constructed, although therg
smrch organizations. .Iti Paris I.saw the. o0 some 000-word ones in use. Every-

. imachine that the Society for Electronics and ~
- 1 Automation built [or -a defense plant, and
in, England thereis, some relationship' be-
‘tween all the early tomputers and goveni-
- rhent- defense. *The first “‘Mercuty” core-

- memory eomputer bullt in England will’ be .

orie is gqmg to at léast 4,000 .or an 8,000 ’
words, and, in the case of BuH t‘o 16,000.
words of storage

- 8. Gom (Mbosre School of Electlcal Engi-
neormg, University o?Pen_nsy]vama) What

comes down from five floors; though .25

' Yuststudy soctologv

is*the’ attxtude in Em'ope to bu:kling in -

- Rpating pomt? = )
-Mr. Calkoun: Built-in ﬂoatnfg pomt is acs
ceﬁted as a- proper inclusion in a- scienhﬁc
~machine and it is already.in about at least -
10 out of 35, I would say. I did not-make a
lxst of those. In all thé new ones that m’e
‘plgiried for xiata processing, of cotirse they’re
. eliminating . expensive ﬂoatmg points. - 1 +
think that’s pretty much in- line; mth' our

. Mr., Baker (Rand Corporatrpn) tht
progress has heen made in automatlc codmx
techniques?

.Mr. Calhoun: I did" ot see very much
progress in automatic coding. ‘There has
".been much talk at meetings and discussion,
but I was not told that anyone had accom-
plished automatic coding, which I take to -

mean putting z program into machme

" United Statés concept.

language automatically, mot, putting data =~
The -

into .a  coded form automatmlly
question eould be taken either way. I did
see a lot of equlpmehtwfor putting data inte

' code-form automatlcaliy, and that would

be automatic coding in one respett.
M. L. Aitel (RCA): * Can- the trammg-

- courses in compitter techmquos be covered

adequately by universities, or mast mdustry
- participate ' to prov:de the manpower and

money?, |-
Mr. Cathoun:
provide mibst of the money, computars, and
some of the manpower, and I think the col-
leges must-be encouraged and suppor'ted to ,
do more of the teaching. Bt I think iri-

dustry must, take™ a ‘very heavy responsi-
bility in the training of people for the data
processing industry, because” tt s gomg to <
take a lot of them.

Much of this will have % be, done after

college age also, but we must ‘not - fail fo
bring along a large group of basjcally trained
people out of otir'univeisities, geople capable

oy

of becoming technically, traihed in this -

specific art, at least: We thust make high .
school ‘mathematics and iscience- courses.
more attractive, so that everym‘ie won't

Evaluatlon of New Computer Components,
Equlpments, and Systems For Nava| Use

Voo . t,

|. D. WHITELOCK ‘ S
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HE THEME of this conference "‘&ew7 . are made to meet a need e'(pressed bv
D ﬁmlopments in Computers” is most customer, Or ‘user; others are made to
N/ .
- appropriate at this time as ‘we enter the .meet- their anticipated heeds. How well
© o frst generatton of solid state cemputers, ~ the user’s rieeds are met.in contrast with
- and an era of advanced systems; design. - .~ the. capabilities ‘and "costs of available *
‘Let us consider briefly why new develop- ‘equipment determines the degree of suc-
ments occur Some new developments cess of any pew de\'elopmetft. _However,

o thtelock——-Evaluatwn of Ne'ar Computer Components :

o B s
’ .

the user’s view of a new deVelopment is -~

creator The tiser’s evaluation of the
duitability and acceptability: of ‘the new
development ghay differ fromthat-of the’
creator -because of vananons “in ; the’

“method of evaluat:on in technical back-

ground, and in the scope,of related infor-
mation, such as “‘what is available: from
eorr‘pehtors Fort.unately there. are '
many. prospechve users of comPuters and.
their needs differ to such, an extent. that
the held of interest far new -developménts
is very wide. Thereisa natural urge for

,the user to parhallv or fully “evaludte ali

’

1. D. Wnnnuocx is.with the Dcpartment of ‘the 7

Navy, “Bureau of Ships, “’ashmgton D. C

_not-always as enthus:astrc as that of its -~

I thmk the mdustryf must. -’

*

#
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new developments within his field of in-
. terest‘.‘ Obviously, poorly conceived and
poorly executed developments fall by the
wayside because of lack of customier, or
user acceptance. ¢

It 'may be of interest to the relatively
new computer industry to look at some
brief examples, and, to review the general
philosophy of user evaluation and user
_needs. The user in ‘this case is the
Bureau -of Ships. This Bureau is an ex-
tensive user of dlgxta} computer com-
ponents, eqmpment, and systems in the
following categories:

1 ‘Shore based, commercial design.

2. Shore baséd, research, development and
. production to mlhtary performance speci-
fications.

3. Shlpboard research development and

production to mlhtary performance speci-

fications.

The same basic approach to evaluation
is used regardless of the equipment cate-

40

TIME-REQUIRED.

gory, and regardless of whether or not the -

equipment or system exists or has yet to
be develgped. The philosophy of ap-
proach is keyed to nine basic evaluation
factors. « For each specific evaluation, the
basic evaluation factors are expanded by
appropriate, carefully considered ques-
tions. The basic factors, Fig. 1, together
with sample questions to illustrate the
method are the following:

1. Function. What is the job to be done?
Is it a necessary job? Can it be modified
or combined with other functions to mdke
the equipment less complex>

9. Performance. Is it clearly defined
technically? Have we asked for too much?
Too little? Are tolerances reasonable with

respect to the intended use?

merts with similar performance which
should be considered? ‘What is the effi-
ciencV. of performance?

3. Environmént.‘ ‘Will it be installed on
shipboard? ~ On shore? Indoors?  Out-

‘ Will com- «
. mercial equipment. do? Are there equip-

v

i oy

MAINTENANCE

/
doors?

\
Does it .meéet the temperature,
humidity, shock, vibration, and similar
requairements for this application? -

4, Time required. When must the equip-
ment- be delivered and installed? . What"
delay can be tolerated? Is the available
lead time realistic? What is time phasing,
with related items? ; ;

5. Technical feasibility. Has technical
feasibility been proved? Have Navy
laboratories evaluated the project? Is it
expected to be proved with the test of

. equipment being produced under a research

and development contract? Are there

3 alterr\ate Approaches with more promxse’

5.' Logistic support. How many equip-

ments-are expected to be involved? Where
and when will equipment be used? Where
will major parts supplies be located?

What is the lead time for ordering replace-
ment parts?

7. 'Maintenance. - Where will equipment
be located? Who will maintain it? 'Are
any unusual - maintenance problems ex-
pected? ' Does the equipment design assure .
accessibility for mamtenance’ Are parts

A
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" av aﬂable’ ’

L
' 8. DeSIgn phllnsophy.
- servative?

N

Is speetal trammg reqmred for
mamtenance personnel’

Critical? Reliable? How does
it compare with the best-in the industry?
Are standard parts -used where possible? ;

3 !
9 Comparatlve costs.. What are -the
altemate approaches which - appeaf to be
techmcally feasible? What' is, the over-all
cost of each® apprdach? Is.the over-all
cost reasoriable for. the function to be
,performed’ ‘Should we buy or rent? Is
the output the same for egch, alternative?

" What is the cost per umt of output for -

each altematlve ?

The foregomg factors after collecting
‘mformatlon and facts in the general areas
indicated by the sample questions, will

. usually permit. a sound chaice with .a

drastic reduction of the humber of alter-
“natives.
gtven in the following 'paragraphsa
« In the first example, an evalfiation or ’

' analysxs was made of equipment smtable

for printing . 1,000,000 -lives, per- week,
" 120 characters per line; froin magneuc

' tape. Equipment considered was’ either.

- avallable or, was. available with a moden

'

© units whiere required, the over-alt cost per

ate amount of addmonal development.

{ - .
Is the design con- .

< . .
it ‘ ;u
‘o .

‘rental versus purchasc, and sxmﬂar fac-

tors. e

In_the second example an evaluatlon‘ .
was ‘made of computers appropnate for *

I
the variety and voluine of work indicated

by'a detailed ‘survay of representative

problems The evaluation was made by a:

panel selected from personnel, competent '

in the computer research, development

. and production field, and from ‘the com-

‘minimum of delibération. - Many times -
.the final choice is simplified by marked
dlfferences in costs of altemattves orbya-, of computer t1me on a-rental 'basxs, pur-
" 'chase versus rental of a compnter; avail-

Two abbrevnated examples are

' Equipmetit - could 'q_e opergted in three
_ shifts if necessary. Of the seven initial

alternatwes three were eliminated by .

) the Htime required” and “technical feasi:

‘bility” factors and further evaluation- -
factor ana]ysxs was fnade of the rémaining".
four- alternatives. After cons1deratlon
of .printing $peed, efficiency, operatm‘g
1abor,, madintenance labor, overhead, re- .
plat:efnent parts, amortlzatlon (or depre-. .

"+ giation) ofnia 10 year-'basis, mght dif-

“ferentials, and the cost of developmental

week of each alternative was calcula.ted
with the results as shown in Table I. )

Table I mdwates that a,ltematwes B
and C ‘are the only feasible selections,
with final choice dependent on avail--

o nabihty of .fiinds, pohcy thh respect'

/o

. 'Fablc 1. Comparot‘ ive Coﬂs

o

Equupment to Print, "1,000,000 Lmes per»

AR

. Week from Magnetic Tape

"' Alternative, Dollars .

' 'Coui

A, B c' D
“Per week..... 15,840., 1,241.. + 980.. 8,580
JPer year, ... 823,680. .64 6532, 50 960. . 446,160
. “Differeace. ...772,720:.13,572. . 0. *395, 200
: L
A =mu!nple printers,

B=high speed printer, rental.

. L,=-lugh speed primter, purchase.

D - alternlte multiplrg pnnters
)

puter application and programming field. .

‘The full details of this evaluation are

_considered to be beyond the scope of this
' paper. _

tion was developed concerning eshmated

times to do the sample problems on each -

computer; total estimated volumé of
work and. type. of work load; avallabxhty

ablhty, price” and operational .cost of
available computers; - comparisons of
hand, ptinched catd -and-high-speed, com-
puter costs.for sample jobs;"

‘However, in summary, several .
altematives were outlined and. the evalu- .-
- ation- factor approach ‘applied. Informa- =

and the re- -

latibnship of total operational cost per

.hour to the:cost of handhng 1,000,000

characters of input. The latter relationt
ship is summarized in Table IF,

Table

¢

. Computer Comparisons
./ Est.'Total <Cost, Dollars,
L. Opera- . - to Process
.Com- Input Speed tional Cost, = 1,000,000 :
puter Characters/ Dollars, . Characters
Type = Second’ - per Hour*

of Input

[

* Includes cost of programmiers, operators ‘and

inamtenance .o N

N

.

" In the foregoing _ekample,'ﬁnal’ evalua-

tion-factor analysis resulted in a reduction,
. of alternatives to only ene logical choijce.

: These examples cover evaluation: 'of |

equipment.available at the time of evalu-
ation, or expected to be available shortly
. thereafter. In many- military. systems
requxremcnts, the need’either camnot be
et with available equiprmeént or it can be

only partially met with siich equipment. -

In such cases, the evaluahon—factor analy- i

sis is made to determme what require-
ments should be included in performance
specxﬁcatlons ont “which research and de!

. velopment orproduction contracts can be -

.Dased. - Performance specifications al-

. ways mclude references to other military

specifications. which have been developed

over the years to cover design and test
entena found essent1a1 to relfable opera-

-k
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. matenaﬂy over past performance. . |
additicn to the benefit derived from the

FN

tion of electtonic eqﬁi‘pment'in a military
envirenment.

Ship and Shore: General’ Specification.”’!

. This general ,specxﬁcatlon covers construc- ;"

tion pra(:tlces and the conditions under .

which equ:pment for Naval" shlp or’ shore
use must operate. For example,: Table

ments as listed in the general specifica;’

tion,
for a’ particular equipment”in the pet-
formance specification. ~

The general specnﬁcatlon stresses the
reliability of electronics patts as one key
to‘equipment, reliability.’ Many matenal S
"and parts specifications and military -
Two ~

staridards are referenced- therem

stanidards’ of particular- importance are:

“Electrotiic Equipment Parts” and “Test .-

Methods for Electronic - and Electric
Component Parts.””%3 - The currentsxtua-

tion and probable trends in the field of v
- standard electrofiic parts for mﬂltary
egmpment is ‘covered in considerable de-- -

tail by a paper by Gearge C. Netschaefer.*

The general spemﬁcatlon -also ‘stresses
the importance of reliability, simplicity’,

_and ¢ase of mstallat:on and mainterance ..
0 to mxhtary equipment, Extensive studiés’ -

< of electronic failures over the past several-

‘years have shown that the desigri engmeer:

‘has the power to.improve thesé factors
In

reliable’ parts program, the design engi-
neer pust design the system for reliability
and snnphcaty He must-make conserva--
tive parts applications with due cons:dera-

" tion to the problems of stability and te--.

pmdumbﬂ:ty While this area of dtscus~

tion is wta]ly important to m:htary elec-.

tronics in geheral ‘it assumes even greater.
importarice in the design’of computers for
. military apphcanons The tremendous.
"number ' of * components, and circuits in

computers makes the achievement of re- - !

liability, simplicity, and ease of main-
tenance a real challenge to the‘desngner
To those of you who wish more detail on
" this subject, I'strongly recommend that -
" you read a paper by N. H. Taylors,

{

The equipment class.is identified -

Have we any proof 4hat the application ,

. -of the principles and requirements of the

general specification! to computer design

and development is worthwhile?  We are
posmve‘ we have.
- years, several developmental computers
constructed for shore use and-following, in

During -the past few .

general the requirements of the general °

specxﬁcatmn ‘hdve performed with out- -
_ standing reliability and mamtamablhty
However, the; puters could not be

readily used aboard ship because of their L

swe and power reqm:ements “The ramﬂ

‘ i

"

1

'III shows the temperature range require- .

o-

e

.

The most -important of - .
these.is ‘‘Electronic Equipment, Naval -

s




o A . - Table Il, Temperature Ranges, Ambieat
- B . : g ' s S ) -, .
Cidas - " .Qperating, C .  Nonoperatipg, C: . Type -
. . ; o . . ‘
N .. —62to +75...." e shon—gmsgd : : T

o ;. r 2 to 75. .. . - shipboard—&xpused - N

LI o= 75. . shore-unheated shelter
- o 0 to +aO ............ —‘62 to +75. cedeveer.s... . ship/shore=housed.-| hent_ed shelter

r s S - g ‘o

- X : -‘ N . . N A . ¢
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S - state computets, such as those discribed
.° . in papers presented in sessions’of this
** " conference, bring computers -which will

.meet. the general specxﬁeatmn require-
ments for shlpbnard use closer to reality.
The ability of 'such eghipment to, mth
stand - shock, . vibration, huxmdltv " and
ather shtpboar(l environmental . condi-

* tions now becoues important. . .

_ The use of digitat computers” in _the-

e Navy is mcreasmg in three major areas:

" busiress and logistics applicatiofis, sciefl-
tlﬁc problems, and, military systeths for

", ship and s'hore Future‘ reqmrements in
B these area$ cannot be covered in 'detail in

+ this ‘paper: However, soine general de-

) velopmient trends or goals to meet needs’

' 1 ’ now exxstmg or foreseen are outlmed as
S foltews: o '

. - Lo : . . L
B Cnmputc speed; - Continued improve- .
mcuh in, computer -speeds are, essential.

v
‘

‘use of u computer, or multiple computers,
thmugh time shdrmg Real time operation
is -often required. . Obviously, “the faster
computer cang- handle “more’ pmblexm o’
..n'ger prnhlems, }vhlch further enlmnces
'ﬂy(- inherent ﬂ(_xnblhty,of the, dxgxtal com-
putc Increased spt_ed does not negessarily
mean: that - che size of the computer is -
ULt mcreay.d.. it anay  decrease. in size. 1t
' dncs ot seem unrédsonable technicalty 1o .
t\pect in the near future addition times
_()f y mlchcnnd \uth A, cnrrwpmxdmgl;
low multlphcatmn time.. If such com-
. follnw the] p.uum of past generatinns ™
N comlmters. speed inereases. will result -
: in u tower over-all cost per uml uf data
prm‘cswd

-
b, Cmnput‘er\ mcmnr\ The' ﬂ'pccd of
random-uccess’ compriter wemories is 1oy

mllh-ml«.n;secnuch appear  att: nn.{hh A
h|gh pud memory: with aceess time under
ST microbdcdndi, and | with' power mequires
wents, whith gan be'supplied by fransistors
is  urgeuthy -necded. TPresent | ferrite-chre’
munm'iu witl huch maore valuable if
-theé firaeticability zul ummtmg themy with
e rmcmud NS HITY criblies niiup-to

b

) 0,000 words with e isonable  driving
’ pmur is defnonstrated. T wh
) ¢ Visual gisplays: '\I iy ap'plic.;.timm

) Jrequird vistid dsplys, nl computer ()utput
v This’ .1prili‘.‘lliun i npu.tud 10 increase
and’ will rcquln mnphlud muhods nf‘
" presenting - nundrals, lettérs,. and: *other .
. eharacters’ un i llld\crlcss display either for
: fhfect Vi \\m),, fur proIcct\on or for: lm'gc-

-devel‘gpme’nt of -small, lpw power, solid
t of . analog—to -digital ‘and digital- in—analog

" are too large,

" Alany. applications, require multiple-problein’, ’

- helpfil. :

keeping pace with speed improyvements i’ .
. lugjml cirouitry where speeds measured in

_ B

l/:\ - - .
. . .

scale dlrect vxewmg Slmphﬁed methods

conve;smn are required. both for &pecial

- -computer inputs and eutputs;, and iur use
- with dlspla\s

However, direct opcratxon
of displays from compuiter output without
intermediate conversion is a p()ssxblllt}
worthy - of - further thought.

" Note that the evalationactor a.nalysxs )

covers the. first 3 steps, thus making the .

. - fourth and fifth steps of deliberation and"
’ chmce follow naturally and alxﬂost 'auto

‘ mattcany o L ' [

'Referénces

i

Eu:c-rxomc Eguxmnrr NAvaL' Snxi AND -

Snoxuz GENERAL SPECIFICATION.
(SHIPS).

_ MIL.E-164004-
Bureau' of Shipsy Wﬁlnngton, D. C.

L2 El.scnome EQmPumu- an-rs MIL-STD-

d. .Computer phvucalc( aractensucs Pres- -

‘ent vacuuifi tube versions of computers

and”lack ‘the reli lblllty nedessarx far many
applications. It is now.certain that size

- and *powet requirements can be reduced -

by factors. of 20 or more, and” rehabllus
greatly 1fnpro\ ed by the use of solid-state
electronms
required; -

™~ '
e.  High cpecd printets: Prmtmg speeds
cof 6()() to 1,500 lines per minute seem to
cover’ most applications. However, sim-
plicity and reliability need o be improved,

ing by other than mechamcal means seeins
to offer some promise “to slmpllfy these
de\ 1ces. - N

T,
Standardization: - The ’difﬁculty of
s*tau(}ardlzatlm in a rapldly deweloping
ﬁeld may " delay -action
ste ufﬂardlzatxon now appears, ‘feasible.’
Stamlardlzatlon of magnetic. tapes, tape’
| drives; and tape coding would be Very -
The paitel discussion on,“Stand
ardlzauon of Magnetic" Tape Records”

" the 1955 Eastefn Jomt Combputer Con-

ference was a-step in the right direction. :

o In conch.N()n let us review: the evalua-
. tion-faetors. - ‘They are: functxon per-
formance, environment, time requlred

¥ techpical: feaelbxhty, fogistics support,

mamtenance design philosophy, and com-
pqra’tne costs. - We have found "the
philosophy of the evaluation-factor ap-
Prodch - valuablr: in making decisions /
cxther as to what tp by or what to\ de-
ve\op The. decisions. reached as a result
of such analysis appear to be valid hased
_on-the five steps in decmon making as.de-
fined in the classical schotastic manner by
the University of Pittsburgh, Schot)l of
Business Admitistration. The twe steps\
are: . f

N

1. Define issue.

2. \nahve emstmg Sltﬂdtll)n fact ﬁndmg

(,alculate alternatives.

- a. What are ‘they?, AL
-h. . ‘What are the:r consequences’
Dejlbemtlon . ’ -7
. A
B! Chmce \ o ey

requise too ‘much _power,

. Com-omm-r PARTST

-

Mllltanzed \'ersmns will be :

2427 I btd.
- 3.

Tesr METHODS FOR Euwmomc AND Echfmc
‘MIL-ST D-202. :Ibid.

4. ‘STANDAED PaRTs CaN Be Versaine., G. é

Neuschaefer. - Third  National Symposimn on ’

Rehablhty and Quahty'()outwl Jan. 14—!8 1957
Walhington, D. C. -

5. ‘DESIGNING FOR. Ruumufr N. ‘H. T;ylor'
Téechnical Report no: 102, Massachusetts Institute. _

of Technolagy, Cambndge: Mass., Dec. 9, 1955
By . * s X - v
. C ' ) 3 B
ST D'. C e N
. wiscussion |

Mr, McKenna (Whetlock Signals): Will. "

N

. you predict ‘the. future of the *electro-

*and the present costs appear high, ‘Print- "~

mechanical relay used ‘in the computer
field; i.e., do .you see a trend against jt or
not, and why? Please comment o, ‘this,
subject from the mtematlonal point of view.

.. Mr. Whiteloek: The sise of relays depends: -

on the type of computer. In the case<of.
the computers we are mterested in, relays .

- are used very. little exeept i cofinection-

in areas where ;'
* Mr.

with circuits_for. performing- speciﬁc tests,
margmal checkmg, or similar apphcatxons.

Calhoun: From an mternauonal
standpomt, in 4 'one-minute answer, . '.d
say all the relay .computers are Jbeing -
dismantled. - The first one in Stockliolm,
the Bark, which” worked very well is dis- < :
mantled and thrown ‘away.  The réggons -
are that the cost of runnmg stow relay
computers is Just as great of greater thain
running - fast electromc computers. The

" cost of programming, the cost_‘of ntaift-

_ electronic methods rather than mechanical |
* relays willfcertainly take the placesof relays

) Spen'y Rand Corp.):

" equipment ?

\tenance, the cost of operating - pereomxcl
are Just as high, and, therefore, -1 think:

.

in the .computer business. "I think that
relays are being improved, but' they are «
still too. slow for computers, .
D. Jackson (Remington Rand, :Div. of -
- Will the Bure'em of
whips consxder the use of limited t(ohmques.
using trarlsxstors, in tactical -shipboard

Mr. thtelock Thc answer is ves.

Mt.  Fischer ( I\a\(al - Training Devme'
Centery:’ Are shipboard computets sup-
poséd to meet all the rough and rigid
-requirements of corrpsion resistance, shock,

" vibration, and so forth, reqmred of others’

‘operational gear? . T

Mr. thtelock s That is correct L ‘A“

" A.S. Goble(lntematlonal Busmess Machine «

‘Corg) Internal .speeds .were menﬁoned
_but magnetic tape mput speeds were - not
\«Vha.t character rates aré desm:d’ -

s
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