COMPUTING AT A TARGE NATIONAL LABORATORY
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=1 would like to talk to you today about computing at a large

national laboratory. Right away you may ask yourself, "Why8

why does he want to talkAabout computing at a national laboratory

e !

p— e,

dizj§§% Compubting is more or less the same at any large laboratory!"
And you are of cource correct. Well perhaps one laboratory has
different computing machines - or one has *ess fewer people in the
systems programming group - or maybe one computing department is
organized slightly different than another. But general scientific
computing is very similar at most large research laboratories.

S0 one asks again, why talk about computing at a national
laboratory? Well, I aym not going to yé talk about programming
languages, nor operating systems, nor bits or bytes - but rather
I want to talk to you about administrative decisions, organizational
structures, and that sort of activity with respect to computing.

When I was a young man, abttending the university, studying
mathematics and physicsg, it never occored to me that politics
had anything to do with science. Of cource I was awaee of the field
of political wcience - bub not scientific politics. As I think
back now, I certainly was nieve.Sure- some scientists do not
get heavily involved in politics, but I think itgzgfiéry difficult
to avoid. Even in requesting support for a research project, there
can be a certain amount of politics.Many papers and booksdhave
been written on the subject of science and politics. (%Qﬁ

I make these few remarks about politics because some of you
may choose %to interpret parts of what I am going to say from
that viewpoint.%@though I played a role in this story, L can now
be objective about it.

I am going to tell you about the changing emphasis of a
nationai laboratory - and the resulting effects this change had

' Cevty
on the computing department. I will try to empgdsstsze the changes

that took place within the computer department from the point of



view of the department management of the department staff, and of

the users of the services the computer department provided. So this

is a sort of historic overview.

First, ¥ will set the scene for you as it was in 1970, Just
before the changeftook places, Second I will kalk about the change
that took place at the laboratory. ﬂﬁkﬁ% I will tell you about
the administrative decisions that were made within the Mathematics
and Compubing Department and some of the things that happened as
a result of those decisions.

2. AS _IT WAS IN 1970 .,

Ernest Lawrence, the inventor of the clyclotron, secured
GRS
funds from the Federal uovernment, gathered/some,scientists, and

established what was thewcalled the Radiation Laboratory in

Berkeley California.Although there was some activity in the classified

D Cﬁ WM/GJ \_M—“’b\-'
area during ¥World War II, the Radiation Laboraborywé@s e éka?t

A
engaged in basic research. The Laboratory was operated under a
contract between the University of California and the Atomic Energy

Commission., Various particle accelerators had been bui%t, both
s Exnet Frocitnian e cﬁg,eg(] /Ae Cafl, 71 Psraic uith-—é’/
linear and circular. v% Lazeorin ot o lizdasn -ﬁg“bayﬂw‘JoéawnMw\xan&é
Labpeotforg — L-BL. a
The overall working philosophy set by lawrence was quite
A simple. 1) establish research teams made up of several scientists
0/\%‘ &Eduank'ﬂi"‘a’ /
%fy one was the group leader,and 2)handle the administrative mabtters
’“ﬁﬁ ‘seperately and centrally controlled in a manner that would isolate
these necessary details from the working scientist.ihe whole idea
being to maximize the amount of scientific effort that was devoted

to research.

while the group research philosophy survived, the idea of not

S —

f\w{ long gone by the boards.
| The laboratory ##% had research programs in chemistry, biology

| medicine and so on - but the dominant research effort through

,// the late 1960's was in high energy physics. In&act at one time the



S single largest, effort was # a group doing experimental high¢

energy physics¢ led by L.W. Alvarez,This group used the particle
accelerator and the hydrogen bubble chamber ig% study elemenﬁ%y

' articles. \
° ALBE

The Mathematics and Computing Departmentﬂbegan with four or

five graduate students doing hand calculations using Frieden

calculators. This activity was part of the Theoretical Physics
Group and :was mainly centered around accelerator design problems.
In the mid 1950's this group acquired a mechanical differential

. ~§na1yzer that was used to calculate particle orbits for accelerator

d981gn and experimental research(beam set-up). In ke 1956 they

f‘ 2:) %ook delivery of an IBM 650 computer. From then on, the group
EL“““*”*developed quite rapidly and the pattern of computer acquisitions
s K

\\M/”” wgs similar to that of many other research laboratories. The IBM

15704,.,

DL Gboo ) ,
.mou///and a second in 1966, 1in Aprilnl97l a UDC 7600 was delivered%éﬁliﬁe

&ﬁ;ﬁw\ series 704, 709, 7090, 7o%4(of which they had two).Then there was
\>a switch to Control Data computers, installing a CDC6600 in 1965,
AN o During the period from the late 1950's through 1970, the expansion
of +the computer department was driven by the data analysis needs
- of high energy physics. In fact the Alvarez Physics Group alone
used up the time of one‘%éoo Also a large number of programmers
at the Lab. werecengaged in activitles associlated with bubble cbﬁ
chamber data analysis. Both 6600's were fully utilized and then76OO
was Justified based on predicted growth in demand from physics.
Although it wasn't realized until later, there were not many
administrative problems in those days. As long as the Mathemabics
and computing Department ke?pt high energy physics happy, everything
was ObW}p There was a great deal of activity - late hours - week end

T work - etc.

”1\ %, AS IT CHANGED BEGINNING IN 1971 .

\\ o /i/ L L@;ﬂf
“ AJ During the later part of 1971 the picture began to change. SH@@E¥€¥
¥ ) puatovel ofondel)
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Frr hioh enarov nhvsica at Berkelev hesea to decrease. The 200GEV
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accelerator at Batavia(Fermi Lab) and the Stanford ILinear Aooelerator
were beginning to eat into the total dollar budget for high energy
physics from the AEC., and the funding for some of the éxisting
laboratories was being reduced.

Some years earlier, the Mathemetics and Computing Dept.,

administratively part of the physice division, had been put on a

- xre-charge basis. The idea being to force the scientist to be aware
 \ of how much money he was spending on computing. So - wheniﬁzéﬁ\gh@

energy physics budget was cut back, the Math & Computing Uept.
was heavily impacted. ot only did the Physics Division begin to

\<4\éif'back off on their'ué“e of the computers, but they also needed
less support from the applications programming group. Fortunately,

a,l’) h‘:“\/vv Prs éf ﬂzg}duﬂ(ea LA DD
aeali od whiahonaa=dareiopiig early enough in the budget year

to avoid a;amfﬁ/ disaster, Sﬁ éov@*zé é’%@/ B M\/Mwék'
‘Some people suggested that the Math & Computing Dept. be cut
backko a_level that the Laboratory could support by reducing staff
Comfrs ,ng roen - pooalble Guacoe
and \machines. Rerheps bhat weﬂi e-been=the=best—=anaswer, but some
others saw the situation a little differently. Many of the laboratory
on-going research programs needed the computational power of The
CDC 7600, but at the same time there was excess capacity. Furtermore,
it is dlffloult to develop good staff if one begins to cut.
_{_V (/ Wa/
Tﬁg? ecided that if the computing resources could be sold
outside the laboratory, then one could accomplish the following
desireable results:
1. High quality compuber services would continue to be
available to the laboratory research staff.
2. Those services could be provided at costs that the
laboratory users could afford to pay. yhh

3. Those same services could be offered toj,Government Agenciles

and Government contractorsfthus saving the tax—bayers money.

LMAﬁL i, Computer services would be available as new laboratory

,/5;;;fa;§\:esear05/developed Z7%L_1MK£QE&LMWWVC”V*4’ o fouSlCon dedleres -”)



Ha outside services program was launched.At the outset many ¥
4 laboratory scientists were not ready for such a program. They had

agreed that math & Computing should provide computer time to non-

i %b go beyond that was for some a hard pill to swallow.

| ' - . .
//#— For the first year of operation, upper management agreed to

o

. establish a policy of guaranteed g;ppof%\%gbofatorg)for the computer

e e e st

center portion of the rath & Computing Dept. The various divisions

were forced to spend as much on computing for thefyear as they had
L
spent,the previous year. Although it was painful for the research

divisions, it was felt to be absolutely necesgsary in order to

e e

maintain the level of services until there was time to build up
the outside support. Following that first year the laboratory has
been on a free market policy for computing. The divisions only
yi;f:’;\pay for what they use.

o

<§;> \ Cutside dincome for the Mathematics & Computing Dept. did in

flact grow. As the total usage of the computers began to increase

yt developed that everyone wanted to use the machines during the

N,

é/%eek days, and (thde week endg\gg?ing'the machines sat idle., An

offer was made to charge only haigﬂof the regular price for computer
time used on the week ends. The result was that Uthe lqad promptly
leveled out over the entire week.

The applications programming group also began to seek outside

support. This effort took a little longer to get started and some

support from computer income was used for a while.

T IGickily; Thore was included with the purchase of the 7600,

-
S

a remogawbatgp controller. A COPE controller, the only off the

, "~
shelf device of ﬁﬁé%kgggﬁxthat could be found at the time. It had

been Jjustified bewsed R to Prqvide service to the physics community

outgide the Lab.Without too much 4l
/ —

running. into. the €DCE600 using.telephone ines and modems atbtached

N Ve B Ty i = ermd N

laboratory groups that were engaged in high energy physics research)ﬁ#ﬁ"

iculty, these/was\a networ%/dzﬂd%ﬁQj



to the COFE controller.
It wasn't long after outside customers be@an to use the

computlng maﬁchlnes that the need for addltlonggﬁconsultanbs

o S

uSY@) serv1ces became apparent. While it is relatively easy for people

Stpu Mginside the laboratory to get help when bthey need it , the situation

A . . . . .
! is quite different for remote users. 5o a Users services group was

formed to take care of tThese additional needs.
Some of the members of the Math & Compubting staff had been
quite active in computer user groups such as SHARE and VIM over
the years. Some had also questioned the usefullness of such groups.
i,e/f Nevertheless, once the department had become a supplier of services,
4pr\” it was decided that the customers would form a LBL users group.One
/////’ of the more active members of vendors user groups led the way to
forming RUM( remote users group.)It was quite interesting to be on
the other side of the fence for a change.You might be surprised
to see how quickly some people are able to assume the vendor role
in such situations. Some of the answers the users got at the
~mectings were -- We are working on that problem -- We are discontinuing
support for that version after 11 May( the date then was 12May ) —-—
that is impossible to do , etc. Amazing.
I believe it safe to say thatﬁ%%r%egfsdifferencebiﬁwﬁggdghe
of the outside customers and the needs of those within the laboratory.
This was a surprising result to those who feared thaﬁ the outside
users would place demands on the Computer lept. that would conflict

w1uh the desires of the laboratory users.

)(K The service bureau endeavor was beginning o grov. One of the
A\ DC 6600's was transferred to Fermi Laboratory according to a
\ /

&\/\‘ prevnouo agreement.

The General Services Administration(GSA) an agency of the Federal

Government runs a sharing program for the computer usersthat have
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support from the government. They (GSA) look for installations

with government owned computers that have excess capacity, and

try o match it up with some uéers requiremenﬁs; Once GSA found

out about the availability of machine time at LBL, they began to @
refer customers and advertize bthe services that were available.
Under a Federal law called the Brooks Bill&X(named for Senator
Brooks from Texas) the General Services Administration is authorized
to establish and to operate Federal Data Centers. These Federal

Data Centers are to be available to any User that has money for

d ﬁ”"j’ww&“ﬁr

compubing from the ietteral Government. This legislation includes
iz
the provision @ﬁ a revolving monotary fund which may be used wo
('m w,ou..(,ﬂ, AL W«{&M‘Q_ S LG Neern b(—f

purchase equipment for such Data Centers.,As recall, GSA had/f“

not set up their own Federal Data Center but instead - as alsé
permitted by the Brooks Bill - they had designated one or tWO\x'

existing Government owned computer Uenters as Federal Data Centers,

V" o foolo Beon .
;zwdia,ézrc,

-~
o

fn such cases the center continues to be operated and Administered

by its original agency, and is able to apply for money from the

v
s .
o %

'§ dzé .

revolving eQuipment fund.LBL was by far the lérgest center in the

oountry that was providing services to several government agencies.

) uau,4¢MV saved the government
if%@he GSA gave awards to a computer cgnter that §Kﬁk§d, lOOthousand”;h
&J{f‘ &Jﬁ Lb‘:aht;:mgt @ uryw/g}:ﬁ, nnis f&’f ’@f here Egats

dollars we@wwégzoomputer leeA_‘f%“Lﬁu‘ smtl-Ghe LBL center was

]fy&

claséa%vhe GSA suggested that the Derkeley

4 v'i-z ﬂ/:‘(’_ M Sz

The management of Hath & Comgublag Dept saw no reason not to
) beees
accept such an offer. In fact 1t wes projected that the installed
equipment would be saLuLated and it was thought that this would 0/
aegaline ddeferets
be a way tojas hardware and at the same time cut the costs for

t§g in the million dollar,

z% computer Center be designated as a Federal Data Canter.
*

{§\ computing for all of the users, 1noludlﬂg the laboratory users,
ﬁ& through economies of ucaleﬁgEhe 1dea was informally explored with
i% laborabtory management and GSA and in fact a draft of an agreement

\¥3 between GSAf the lﬁboratory/and the AEC was prepared for the establish-

- - ~ . ' GTT T
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‘The draft agreement prov1ded for Perkeley control, escape clauses

ostesfel
and that the center concentrate on scientific computing 51nce
by Math & Computing
. there was no desire,to support heavy administrative computing.

sb—the=cenber. Anyway, the concept seem:ed to be proceeding, ab
. least in an informal WAy vire 222l fo wrald [PTZ

R N ) JZﬁ/%M‘Ld%““Vhﬁf
L 1 Inﬁate 1973, @eﬁghlﬂ s-ghteen-months after the Computer cenber

?
VJQQ‘, began to seek outside customers, the laboratory recelved a gequest
/ AEC. W eadgreonfrtion

,;fromﬁﬂashlngbon DICL to explain why it needed two CDC 600 omputers.

boardgr ried )ﬁ‘%
There was a 6600 and a 6200 . After some effort the answerfaasaﬁfiﬁ:_miﬁ
cohern Flagpes
accepted. No sooner had the dust settled.aad there was a second

inquiry from wWashington DC. This time they wanted to know why LBL
néeded a 7600bcomputer. Clearly the laboratory was being asked to
rejustify its compuber requirements. As itbdeveloped, this was
only the beginning of a series of such requests concerning the use
of»the CDO76OQ at Berkeley. ﬂgﬁmﬂlﬁ;wwgﬂ

Another interesting developmnedb EQ@&H in 197%. Members of
the General Accounting Office staff appeared to do an audit of the

Tﬁﬂ wiri esftrease sl g LAl i detiots Eledn R
computer ceﬂter.Aﬂ&ﬂ’keeps the books - ﬁow ig the accounting done -

how much do you charge the users - how 4o you arrive at the rates—

nothing unusual for an installation that is supported by Government
natll -

funds. However, instead of the audit ,Tthey decided that they
was being

were more interested in the service that E¥XWEXE providedfg to

customsrs.The GAO personnel spent many months at the laboratory

’rw()“""\" l.'/i""Jl
1&ﬁy%alked mﬂag of the computer users,gabhered all sorts of data

by means of a queutioneer that was sent to every compuber user. They

swlld- )
yﬂﬁﬁr0ue a report, statﬁﬁ% that the LBL computer center should be

designated by GSA as a Federal Data Center and presenbﬂﬁ% projected

e

gouﬂc
. (DF
LweeE | computer requirements 2t v baxm‘(’)w’f‘“w A L%Mu'“"(/iﬂ% el B
3 By around 1974 thekltudtlon was
\ FEEXHE XGNP EREEAX RSB X TGTR as follows. About 20% of . 0
t9‘f\ @&‘W&&pfi&w Lf—ﬂd/ aiﬂ/‘é r)ﬂ
" V44 ) the money required to support the Math & Computing Dept. {o-derivéd
Joures”
ﬁ%:% labordtory semeces-and the remaining 80 % @efges from outs¢dew&~
el adiZashs. 4121’11%%’6
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- contracts with the Department

of Labor, JBureau of the Cendus, etc., The installed compuber hardware

Y44 ’ L obtel 28 P e '
Wi -mes=l doon be saturated and this projected situation s beginning

to be a cause for concern for many users. The Service Bureau that
"M/ Yresp ) tha/%m&r :
had been developed had Jbegun to lnbroduce its euwnz=bearocradie problems.

Then during 1975 the use of compuber time began a downward

LIes
trend. The g®dyp reason for thls change (that geemns-

that the outside users , who had no guarantee of contlnuod computer

was forced to undergo a reduction in force.
The organization of the department aﬁ%%gi;éﬁe was: an iééij
> D
wyﬂ

;§b research and development and the second the computer center. 1&5 el
N
N\

adninistrative section and two functional sections, one called

s Abet e
Research and developmnet e made up of a grouﬁprovid%ﬁg‘applioations

programming services to laboratory and non-lab wroups using the

4t
maln computer center and a second group, prov1déﬁg support on
Smallvumfrﬁ*b winds Mol
4

‘mini computers and a,gmewp of mathematlclans‘computer researchers. 75 -y

and ¢ frespte)

"i o T ldilanTil o ardies
Frerin Fhe jla €
R i - ;.

A\ & The computer center had systems programming, users services,
100 puzr&) v ’
compuLer operatlons.AIb %Egkm be noted here that Lho:bata gandfling

group operated the #S8D/Hough-Powell machine had joined Math &

Computing during fiscal year 1973 after it became obvious that
Wetn

high energy physics no longer needed sorv1ce Attempts were made
to find new applications for this group and they digitized some
spider webs and some maps but had not developed a large new program.

Hence , when budget problems struck the department, this group was” "\

absorbed into the other Lwo_fectlons and the 3D aﬁ& turned off ./ /XS'L)

( pet o adr mé‘ “ /uoiﬁé’ﬂ‘ \\(gb f_!j'
; 7 AS TyETTOE- : SR
b, AS IT WAS DIVIDED. ﬁ ¢¢1gmw hqb { Kggﬂ %
Tp January of 1976, the %hgui_f&u b.l_\flSl()l’l dec:.dcd ‘5,@ it \:\)/?) /
o0 A R
§ <@&Iabh Computlng departmenﬁflnto two parts , with each @ﬁ&3¥:bo Ling”

- Nt s isepl
Separauely o the head of the Physics Division. The two @&ﬁﬁg}were

the computer center and the research and development group-



w

2O e

e reason for such a splsf was to permlt compuber Resesmeh

— to be more formally recognized as a laborabory program.
Almost immediately, the mini computer group split off

from‘ﬁesoacch and Development and Jjoined the Support Division.
- aov;wjfc foeoprer
Thi smewmp felt Tthat they were more closely related to engineering

, having worked on accelerator control systems, etc’JThe laboratorys
[onreg Gpirie—]

had through thlu group ., JUSL begun to get a ‘handle on #% how
) 4”@13 (4/

to control the mini computer proliferation, tﬁrough central

—rgdministration. NN
/ N &Mf‘W*&

= } As one might expect, it took some btime for thsec anges to

e

uegtle in. Nany administrative problems had to be worked out. I
.iw1ll not go into the details here. In any case - by mid 1976,

Lar
‘the use of the é%;puters had built up once more do mainly to

/ s
\\the efforts of the computef center staff. ;mwﬁ@%”ﬂy%é@aao/é é%; wa f

el [&L&\&-&/ "éﬂd{_ [

)\
/"

\ For a number of reasons , 1t was decided by laboratory

;RDA— energy research and developmnetb a@gpcy) tq\noﬁﬁifcepb the
w/—\xigpma11y<ﬁ - Atfio ST
idea of a Federal Data Center auAproposed by ; GAO . dome of the reasons

;were 1)projected growth in demand from the knergy Division at LBL

773 /

>~ 2 Need for computer time at other TRDA labs that could not be
satisfied immediately because of constraints on computer money
in the ERDA budget. 3) projected needs for FEP project and 4) the

proposed National Resource for Computation in Chemistry.
v .
Lo During 1977 the picture became more evident to some /Ay a8

- A
A -egardingﬁoomputing developments at the laboratory. There were now
hree seperate computer groups, and one of them was in a seperate

. lelSlon. Bach group ¢was acquiring hardware and develop&ng sysbems.

\ ;‘Overlap and duplication of effort existed and would continue to

| expand.CSAMﬁ( R&D new name) was developing a system based on

DEC 11 /70'5 for the Dept. o? Labor plusﬁgga a real need for

mass storage facilities for gﬁﬁ%ﬁcus data base. RISG Cyzini computer

group renamed) had a system of minis at IBL and would be involved



in a computer control system for the PEP project. The g%mputer

£enter needed to upgrade the interactive service, replace the

mass storage sysbtem and begin to replace the 6000 computers

with mini computers in a distributed network .There were attempts

made for cooperation between the three groups bubt nothing substantial A0

Qao mf‘f“"w
came of them. Rivalries developed, competition for personnel | a4ke owwu

and for projects also i;ii;iéaﬁxﬂwffﬁtkﬁmwﬁu &ﬁw“;:i
Some of the staff“felt hat there were sufficient reasons |

aeR
to reconsolidate the three cempuber groups#nd in fact a plan for

the creation of one laboratory computer division was concleved
bagically

and proposed. At uPuned out that-Lwo~of~Lhe groups were in agre 5
cal;

wilgh Ahe\ proposal , bulithethird~greup. REXHARA w@a/neba$&v&§a%% tl
oo

for reorganization

only waﬁmthat the pJan could have been carried oubt was by direct
ov. Pk pueb ol dosilimst G Sofins ol fllim T

order, gnd Tt wasdde01ded ﬂ%$-#@m%g%’ ; Bre fé&’ o P °. —%@.5
1*7&»& 2l L e O Cemprepreilin groey Y ﬂ‘“" Pl e ’,JL i
5. TN _SUMMARY . %J&qd%as/aaf_ ae—/ﬁ/efw»% ki o 2 ikl 97 ‘;M Dot
. = ~EF -
During the period from 1971 through 1978, the laborangﬁ- T

underwent a change in main emphasis from high energy physics -

with the AEC to energy research for the DoE. During the same [
LA4ve

/ &
time span, the Fath & Computing Dept. changed fromﬂtotally

supported through laboratory programs to a service REEX bureau

(]

e
type operation obtaing support from multiple sources., and then toes
seperated into three individually managed groups.

Math & Computing management was keept quite busy durlag these
ooV
%e&@ﬁ years with a variety of admlnlsbfablve issues, as 1L thfﬁk I =N

y

have pointed out. The cempy

personnel went through several fluctuations in morale, real highs
- and exbtreem lows, reacting to the events that took place. The

P eﬁc(,u& ] .
computer users , 1 - nk, faired best. The computers remained at

s

the laboratory and the costs for compubter time were kept within

reason. The outside users were able to use the services much

cheaper than they could obtain elsewhere. The one annoyance that - \\\
=]

a1l manra had +n contand with neriodicallvy was the uncertainty //



of the oltuatlon. That is to say, they were not sure that the
aJp de deros

service would remain available. This uncertainty &R0, was the

cause %@Vsome frayed'nerves i¥K within the computer department ﬁ@@#{
— = feel

\\ L hope that you tHERK that the time you spent listening th this
b

it of history was in some way worth while. I know that all sorts

pt all laboratories. I think that this particular chain of events

/is not typical,and I thought that you might like to hear about

them. oome of the earlier developments that I talked about

were presented at two meetings of AEC computer managers in 1974
and 1975. In case you want to read them II think that they

are available from bBL o ‘ | |
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