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On Large Scientific Computer Centres

Introduction:

It is quite common nowadays.that the subject of computing be brought up at
most any meeting, formal or informal, of scientific or technically oriented
people. If a meeting involves employees of any of the large research iaboréfories
it is_highly'probablé that the subject>of computing will be discussed. It may be
that the purpose of the meeting is to foster an interchange of ideas between

" the staff of various scientific computer centers in which case computing is
the only subject discussed.. (Well - haVing been to a few Such'meetings - may be

we should say - almost the only subject discussed.)

On the other hand, scientific research is so heavily dependent on cbmpﬁters.
nowadays that the subject is often discussed at a meeting made up mainly of
research staff from one or more of the laboratories. As a matter of fact, the

~ large research laboratories have played an important role in the devéiopment

of present day computer technology.

Not only is computing a popular subject at these sort of formal meetings,
but also at meetings in the laboratory hallways chance get- togethers whlle
waiting for aeroplanes Aco%%ee breaks, lunches, etc, etc o il

,f"\ Once the subject of computing has been introduced (for whatever reason) it

{ 1is quite common for the discussion to evolve into comparisons of one scientific.

| computer center with another. Along with comparisons come complaints, criticisms

S

\. and sometimes even commendations.
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comparisons



This paper gives some examples of how scientific computer centers are

different and then turns to the question of why they are dlfferent. In developlng :

the answer to this question we aim towards the conclusion that the sc1ent1f1c

computer center is a product of the management philosophy and techniques practised

at the research 1aborator1es and that(ig:iﬁ;ﬁ)the management philosophy and
techniques are‘§1gn1f1cant1y influenced by the personalities of the individuals

involved. jsaﬂdrka“ﬂﬁﬁﬁdwx”“h4ﬁ} &m¢¢m~$ull xhawaa«“*"0$¥ é%wﬁ‘kmrgémewﬁ%

No search of the literature was made prior to writing this paper. Hence
the ideas and observations noted herein may well have been previously expressed.

In any case, we feel it worth while to express our own thoughts on the subject.

- This paper is based on observations and experiences spanning a number of years

of experience as a user and as an administrator of a large scientific computer

center.

SCIENTIFIC>COMPUTER CENTERS ARE DIFFERENT

The scientific computer centers within the large research laboratories are
really all quite different. To those whose lives are closely associated with
large research laboratories, this fact comes as no real surprise. It is the
exception rather than the rule that one is able to take a,program that -has
been developed at one res€arch laboratory and run it straight away at the
computer center of another laboratory. The exceptlon, of course, occurs when

. some deliberate (end in some cases considerable) effort has been made to
ensure compatibility. Most programs are written to fit the'computer center
environment at the particular laboratory where they were developéd, This
is especially true of programs that use large amounts of available computer
resources. (For example, they may consume great quantities of computer time,
or they may require a lot of central memory.) Such programs are in fact fine

tuned to match their local environment.

So, scientific computer centers within the large research laboratories

are different in that'they are operatidnally incompatible..

HOW ARE THEY DIFFERENT?

. Letus explore some of the incompatibilities. If one wants to make use of

one of the scientific computer centers the_first thing one does is to get



a copy of the Computer Center Handbook or Users Guide as it is called at some _
installations. Each one is'different since it is based on the various hardware
and software installed as well as the operat10na1 conventlons adopted at that

partlcular computer center.

To begin with, not all installations have the same kind of computer main-

- frames. Not only can they be of: different manufacture: but even if the brand

is the same, there are different model numbers. For example; CDhC 6600, CDC 7600,
IBM 195, IBM 168, etc. In addition there is a wide Variety of peripheral
equipment'that can be attached to any given'computer main-frame. Some

centers will use mostly peripherals made by the manufacturer of their main-

frame wh11e others (depanding on the resources available et their laboratory) w111
interface all sort of other manufacturers' hardware. These interfaces not

only provide interconnections to hardware of similar operational characteriStics
but may be used to attach'rather unique equipment. Here one thinks not only

of the(faggéu;%an ~-line networks for attaching exper1menta1 apparatus, but(, Varlous)
kinds ofwremote ‘batch terminals, interactive terminals and (in some 1nstances)

IBM photo digital storage devices. As mentioned earller, dependlng on the
resources available (engineering personnel; andAshops? etc.) some of the equip-
ment is partially or perhaps totally fabricated in-house. So, computer centers

are different because they have differenf hardware.

Second, even if some installations do have the same computer main-frames
and basic peripheral equipment, they may have different software. Some use

what one refers to as standard software (i.e. that supplied by the manufacturer).

_ In cases where the software is the same brand, fhere exists the high
probability that it has been altered by local modifications. These local
modifications may simply take the form of a differert scheduling algorithm

or may be more extensive in order to accommodate some non-standard hardware. If
the (standard) software is supplied by different manufacturers, it is bound

to be not compatible.

There are scientific computer centers where the user language software
and/or the operating systems software is designed and written by the local
systems programming staff. This in-house software may, or may not, bear close
resemblance to the standard, manufacturer supplied, software from the users'
point of view. So, computer‘centersfare differeht;*ig thar;they use different :

' ' : : Y w
- software. : . - . :



Third, scientific computer centers are not all the same due to different _
emphasis, different conventions and the resulting different operational approach. -
Whereas one center will develop a highly efficient batch processing operation,

~another will emphasize interactive computing. As a result, some services
provided by one computer center may not exist at anothercenter, or if similar.
services do exist, they‘may be inferior or even incompatible because .. of

the variation in emphasis.,

Fourth,. scientific computer centers are different in that they are managed

_differently. Although in most instances this point is strongly coupled to
emphasis, conventions and opefational approach mentioned above, it is pﬁrposely
separated out here for reasons which should become obvious once we get into

"why'' computer centers are different. In any case, the computer center
management, in particular the department head, defines the organizational
structure. Although most of the time, one is able to cross identify fairly
limited functional areas from one computer center to anothef, the organization

is different. The difference lies in the way the various well defined functional
areas are put together at a higher level. For example is Applicétions Programming
and Systems Programming put together under a group called Programming, or is
Applications an entity by itself and Systems Programming part of some other
branch of the structure ? Although we stated that it is usually possible to

Cross identify limited functional areas within computer centers, these sections
do not alwayshave the same range of responsibilites and most llkely not

the same degree of authority or importance.

In some cases, the upper level management are in constant contact with
the day-to-day goings on in the computer center and in other cases they are

quite far removed, having delegated that activity to lower level administrators.

There are scientific computer centers that are managed in a>very'formal
manner; in these cases the pecking order is rigidly adhered to. At other
centers the structure is there, and it is used, however it only really

becomes obvious (outwardly formal) in very serious situations.

-,



In summary, scientific computer centers at large research laboratories
are different. How are they different? Theyhave different computer hardware,
theyuse different systems software, they have different emphasis, and are

managed differently.

3. THEY ARE COMPARED

These differences (mcompatlbllltles) have subJected the scientific

computer centers to a multitude of c1sms m@

Some of the sources of the Wl’cmlsms, and_fomparisonsyare the
computer users, various brands of audltors, officers and staff of funding

agencies and the computer center department staff themselves.

From the users, for the most part scientists. who visit other laboratories,
the complaints are directed mainly at the service provided by the computer
centers. They tell of poor turn-around time, a bad experience with a consultant,
there was no one to help them at all, or after spending several weeks attempting

to make changes in their program so that it would run they gave up in utter

“Auditors complain about the ##u€ Zghgumed in trying to understand, the prarioue)
@ \computer time charging algorithms. One is probably safe in saying that there '
/o \ exists no two charging algorithms that are identical, Auditors also claim

' yﬁw they cannot find written management guidelines. ~ How can there possibly be any |
W'y’ management control w1thout having it spelled out in detail.. (Part of an auditor's

» ,JT)& ¥

hopelessness.

e job is to find out if an operation is conforming to the rules - so he does
w’y V{’f)y (not have much to do if there are no wrltten rules for him to base his investigations =
w’” » ,f on.) - o |

Py o

| v’“ / ~ Personnel within funding agencies and regqiatory branches look at all B

o of the non-uniformity of scientific COIﬁputer centers in complete horror. Volumes

of rules and regulations pour out of the agencies. ‘There are rules that spell

out procedures that must be followed in fhe procuremént of computer hardware

and software. There are regulations requiring the existence of written ,

procedures governing computer center management controls and reviews.

~ e



One ageﬁcy puts out manpower levels which are meant to be upper-bounds
on the number of personnel a laboratory may have engaged in computer associated

b

Computer center, department heads are critical of one another. Not only

activities.

do they questions each other's hardware‘acqulsltlons, but they also at times

wonder why some other manager runs his shop the way he does.

Complaints and questions concerning the non-uniformity of the computer
centers come from many directions. They are also accused of too much duplication

of effort (re-inventing the wheel).

So then, scientific computer centers are different and as a result are

subjected to comparisons and criticisms.

WHY ARE THEY DIFFERENT?

We have so far explored some of the ways in which scientific computer

centers differ. We are now ready to tackle the question of’~_X it is that they

i dzw7 Aave flr @ Comrpulin ﬁm&wﬂ%’w@e’ Mﬂ"“y
j:ze, S\itn:i}&wzm& ol Mq Lot Mcﬂt& W Chnorer are "o agild

To begln with, let us look at the research laboratories of which .
these centers are a part. One laboratory may be heavily involved in weapons
research in which case it is immediately different from a laboratory that
is not involved in any classified - research at all. (By classified
research we mean work in anff area that has been associated with national
security and therefore,ams information regarding such activites is handled on
a need-to-know basis.) A laboratory engaged in classified work must establish
rigid security measures. Once a laboratory is compelled to set up a security
system, it automatlcally follows that the computer center must be secure. This
is the case because a great deal of sensitive data passes through the computers.
A whole new layer of parameters is imposed on the computer center that finds
itself . - placed in the position of having to operate in a secure environment.
For example, only people with the proper kind of security clearance are permitted
to have free access to the computer room and the computers. This of course

=~
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includes programmers; and not all programmers will agree to work in a classified

environment. -

Besides differences that are related to seéurity pfoblems 1abofatories
have different empha51s. A laboratory with a major program in the area of
+£EL F«wdhzoifn
reactor research and development may place4@=££s¥ent demands on the computer

department than the laboratory whose main area of interest is particle

accelerators. One computer center may have a library that contains tens of
thousands of reels of magnetic tape. The reason for such a large tape
library could simply be that the laboratory has a very strohg (and also véry
active) program in experimental high energy physics research. This kind of
experimental program involves an enormous amount of data. As a result the
computer center is very tape oriented. Thq‘§ystem is taflored to make it
~convenient for the user to read and write multi-reel tape files. At an
installation that makes considerably less usé of magnetic tape, it may still
be possible to process programs that make heavy use of data stored on

magnetic'tape; however, one might have to work harder in order to do so.

Laboratories that have adopted the phiiosophy that all experiments are
to be connected 'on-line" to the central computer facility force a different
set of conditions on . computer center than does a laboratory that uses the
'"bof on the bicycle" principle. (Boy on the bicycle is another way of saying
that data from experimentsx%g%éathered on magnetic tape at the experimental
site and the tapes subsequently transported to the computer center for processing).
For if the experimental equipment is directly on-line to the central computer
it is probably the case that the connection is used for more than just sending
the data across,to be stored for later use. More 1iké1y the connection is
used in both directions. Experimental data g sent to the central computer
but in addition some of the data,®& periodically processed by the central
computer. The results are then transmitted back to the experimental site
and either used diréctly by the data gathering apparatus or displayed so that
the scientist can determine how the experiment is progressing.

It is quite'easy to see that the more of these on-line connections there
are, especially the kind that demand fairly short response times, the larger
the impact will be on the computer center. This sort of utilization of the

central computer has requlrements that go to the very heart of the operating
&

Mpf¥ system. - : : AR SRR
T / \ . . . >'.“ . . -
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wyj promotes true scientific endeavour. ' e

./'

So then, @ . reason® that scientific computer centers are
different is because they are a part of research laboratories that have

different missions, or different emphasis which in turn impose their own

individual demands on the centers,
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in the same way because they are engaged in research. A research environment \)

ﬁ\ must necessarily be a free environment if it is to have an atmosphere that //[

5 MANAGEMENT INFLUENCE

We have recalled some ways in which scientific computer centers differ.

We have stated that -ene-edethe—reasorsmasm v they are different # because
they belong to research laboratories that are not the same and therefere ,&M

pplsent” i}ﬁle //ute center with egulréments “that.ds” hot-Heekssaridy dk‘?'wﬂf
Qg;« #Ch ora ry to Zyx@the /ﬂw %«%W‘f M‘a%
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Let us ﬁlow turn to the subject of management itself.
We conjecture that what follows applies to all areas of management in the
scientific community ‘in general. However, we wish to concentrate on management
of scientific computer centers and so will confine our remarks to management
within research laboratores in developlng the following theme.
TP - A g 5 007
Seientists, by and large, do not receive any fomal management tralnlng
during the courseof their education. Some may take a course in economics _
during their undergraduate years but probabiy nothing of the sort during the:r_ _
more concentrated graduate program. By management training, we include such
tOplCS as personnel matters, topics having to do with budgets, organizational

sturctures, management leadership. and direction, etc. Coir G Donlel

In the scientific community, the call to serve in a managerial position

usually goes to those who have made a scientific or technical contrlbutlon

SER AN

This situation is quite understandable from at least two.diflcomen viewpoints.
First, a scientist is in a better position to understand, and commuhicate
with other scientists than is a person from a different field (ssy business
or law). Second the person who-has made 2)9me contrlbutlon (not necessarily

parth chatterine at all) usually has, tLe respect of his colleagues and hence



is more acceptable to them as a manager.

Once placed in the position of a manager what forces come to the

e et s e e V2T

- surface? Some(ggg§i§>who find themselves in top level management of a

M» research laboratory have previously performed administrative roles at a

Qﬁ&/// \a lower level ( as a "group leader" say). Such a person has some, so to

3

% to their own personalities.

speak, experience under fire. No doubt, they have served on committees

of one sort or another since committees are quite popular in scientific

communities. These are the committees that "advise' the laboratory management.

a1 o 4ot

So then here we have an accomplished, respectigaf ientist, with no

hagre ¢ wMo.wA«L-ﬁq,oa.o
formal administrative training, who may have ssezzes
and haghserveg on a number of policy and advisory committees,Awho%ashcalled

upon to serve in a position of high trust and authority.

At this point we submit that one force that surfaces, a force that

plays a significant role (maybe even the dominant role) in guiding, deciding, awds

moulding the character of the research laboratory is that of the manager's
own personality. et '

[P
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T _——R&§6arch 1aborator1es do not have, do not want, nor should have 1mposed ™

ffw upon them a rigid set of definitions, rules and regulations which would
t:f§§§§>them into a pre-determined direction or pattern. Given then, the
freedoms which must exist in order that a research laboratory maintaing an

atmosphere conducive to meaningful research and administrators thath/(unlike

most commerc1a1 _executives) are ot formed in the corporate ‘mould have

. e ik
e,

g11tt1e managerlal tra1n1ng>1t is only natural that E$$p$e manage accordlng

s £ e

The management at some researcEQIaboratorles encourage (while some only
permit) strong advisory commlttees.'LA$ somgx almost nothing happens without
a study group spending'a considerable amount of time evaluating the pros
and cons of a proposal. In fact sometimes these study groups and advisory

( committees are more than one layer deep.

-
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At other laboratories committees are mainly (or most often) used as

% communication links between the scientific staff and the laboratory management. .

Somezlaboratory management understand computers, some believe there is a
need for computers, some think they understand computers, some do not want
to know about computers and some laboratoryfg management have postures that

are made up a variety of mixtures of the above (and,other) attitudes towards

(}ﬂy/ %Computm/ _T‘)‘“‘S"u Q{z‘&g&* &-@«5& Lt Rrsdente are MM%( ,awe.gf;(a&-& ./gsr ,at«.»\/mm

In general, some laboratory management are hard-nosed, some are energetic,
o (yt’&/
éﬁ&’ioutg01ng,“pthershreserved,hsome quite formal.

The scientific method is not used uniformly throughout the research laboratory.
The personality of the laboratory management has a strong influence on the
personality (character) ef the laboratory as a whole.
e MW
Thus, (rhe mission of the research laboratorywls defined, various constralnts
may be set up and certain parameters may become fixed or limits established
both with respect to the prbgramatic and the administrative character of the

laboratory.

The Laboratory's overall constraints and parameters as further interpreted
" and refined by the computer center mangement in turn establish the goals,
bWP needs, and direction of the computer center. The management of a large,

scientific computer center conforms to the general scientific management

%§ﬁ} fw”"profiig\\usually having made some contribution in the area of applied A
computation. Hence in the final definition of the goals, needs, direction etc.
and most important in thelr 1mp1ementatlon the personality of the computer
center management has a very strohé influence on the personality tharacter)
of the computer center itself.
NS e

To be,specific, the personality of the Director of a research laboratory
strongly influencés the character of the laboratory. Second, the personality
of the Chairman (Director) of the computer department, within the bounds
set by upper management, has a direct influence on the character of the |

computer center (its hardware, software, structure etc.)

>
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One conclusion that may be drawn from is that
1) given the same computer department chairman, he would perfbrm’differently‘
(and hence produce different computer centers) at different laboratories

(because of the varying 1aberatory_constraints, parameters, etc) and,

2) different computer department nagers would perform differently (i.e.

omputer centers) at the same laboratory (reflecting

"the managers;” dlfferent ‘personalities).

~As an - aside; one might ask, do research laboratories choose their .
management in the optional way? It must be true that not all seientifically
trained people want to become managers, also a very good scientist is not
necessarily a good manager. Of course some are extremely good managers but
we probably would place them in the category of "naturals'". Perhaps it would
be worthwhile to enceurage(gggggg to get some_fonaal training in management -m~,€
(not the normal business administration, but rather of a nature that was more

tailored to the scientific community).

We began by stating»some ways in which large scientific computer
centers at research_iaboratofies are different. We then gave some examples
of the‘criticismsﬁarisfﬁg as a result of these differences. Next we turned
to . the question of why the centers are different. Qéé;}questioh.led us -to
the conclusion that the labOratorieS are themselves d;fferent. We then
1ntroduced the subJect of management, both 1aboma§9fx side -and computer
center management, and we argued that the personality of the management has
_a strong influence on‘the final character of the 1aboratory’and of the computer

center.

" How much, or to what extent, the difference in scientific computer centers
is directly related to what we call personalities of the management is a bit
difficult to quantlfy The main purpose here is to establish the existence of

such {jforce and to suggest its magnltude is significant.
\. .

R



17 -

One might ask the question - need such differences exist? ’fﬁe'answef
to this question may lie in the following observation. Research can only be
conducted in a 'free" (non-restricted)'atmosphete. Such an atmosphere permits

{ (and encourages) dlfferences.m Those tools of science that have4?e§9

‘beneath the ever advanc1ng search for sc1ent1f1c truth. Among those tools
available to the sc1ent1s}the computer (and related systems) is still an. 1ntant
Perhaps some day, sc1ent1f1c computer centers will be ea _Mgatlble but for now
they are subJect to, dlfferlng and changlng attitudes and personalities

. of the researchers who use them and the managers who control them and the

environment in which these researchers and managers find themselves.
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