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Let me begin with a story about sharing. This is a family story that 

my mother tells. I was a small boy, about three years old, and one morning my 

mother gave me some candy and sent me outside to play in my sandbox. 

The neighbor's boy came over to play with me. He wanted me to share my candy, 

with him, but I didnit really want to share; As my mother tells the story, she 

heard screams from the backyard - so she went out to investigate. I was sitting 

in the s,andbox crying my eyes out. "What's the matter - come here!' my mother 

said. But I continued to sit in the sandbox and cry. One closer investigation, 

my mother found that it was impossible for me to stand up. You see, the neighbor 

boy had filled all my pockets with sand. It was then that I learned that it was 

better to share than have your pockets filled with sand! 

The purpose of this session is to tell you about some of the experiences 

we have had in sharing resources. 

Nowadays, I hear some people talking about resource sharing as though it 

was a brand new idea. Of course some of us know that it is not new at all and, 

in fact, has been going on for years. For example, I can remember back in the late 

1950's - some of us from Berkeley had an arrangement to use time on one of 

Sid Fernbach's machines at Livermore. We would get on the computer first around 

1:00 A.M. and then we would be off and on throughout the night. Our team was 

made up of two research scientists, a graduate student, and myself. I was a 

few years younger then and staying up all night working on a computer program 

was fun. We were all happy, eager, and appreciative users and our research 

proceeded at a rate much faster than would have been possible had we not been able 

to share someone elses resources. Later on, our Laboratory and the University of 
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California at Berkeley jointly operated a comput~r center that was located on 

the University Campus. The Courant Institute has been offering services to a 

large user community for a number of years. Berkeley made use of the NYU 6600 

computer back in 1965. We had a computer operator in New York who shuttled magnetic 

tapes and printout back and forth to Berkeley. Max Goldstein will tell us all 

about that facility tomorrow morning. These early experiences in resource 

sharing, I believe, were beneficial. Certainly we are all aware of the various 

college and university systems that have consolidated their computational facilities 

in a shared environment. The University of Texas, the Triangle Universities, the 

University of Pennsylvania, to name a few. So you see, there is nothing new 

about sharing computer resources. 

I happen to know that the original title of this session was to be "People 

in a Resource Sharing Environment." I feel quite strongly that people play a 

vital role in the sharing of any resource. So even though people are not the 

main subject of this session, I will include some of my thoughts and comments con

cerning people in a resource sharing environment during the course of this pre

sentation. 

I want to give you a brief description of the Mathematics and Computing 

Department at LBL. I will tell you some of its historical development, and then 

describe our organizational structure and the computing hardware presently installed. 

I will next cover some budgetary matters. 

Once the background material has been covered, we will all be prepared to 

proceed with the main subject of this talk. (That is, I will tell you about some 

of our experiences with resource sharing at Berkeley.) I will conclude by 

sharing with you one of my most recent reveladons. 
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The Mathematics and Computing Department at LBL 

I look at our Department as a total resource sharing environment. We not 

only provide computer time, but we also undertake research and development 

projects for a variety of federal agencies and federal contractors. 

' At AESOP XI, this past October, I told you a little about the activities at 

Berkeley. Let me review some of that material with you riow and perhaps elaborate 

on some areas. 

Our Department began with four or five students in mathematics doing hand 

calculations using Frieden calculators. This activity was part of the Theoredcal 

Physics Group and was mainly centered around accelerator design problems. 

In the mid-1950's, the Group acquired a mechanical differeatial analyzer that 

was used to calculate particle orbits for accelerator design and experimental 

research setups. 

In 1956, we took delivery of an IBM 650 computer. From then on, the pattern 

of computer acquisitions was similar to that of many other research laboratories. 

We went through the early IBM series 704, 709, 7090, 7094. 

Let me take this opportunity to point out that we even shared one of our 

machines with Sid Fernbach. (That may sound hard to believe, but it's true.) 

We had an IBM 7090. There was no classified computation bdng done at Berkeley. 

Everyday, around midnight, computer operators and security people from the Liver-

more Laboratory would arrive and take over our computer. From then until 8:00 

in the morning, we had a classified computer center. Then the Livermore people 

would pack everything up and our people would take oyer again. I am reminded of 

one exciting experience we hadduring that time. One of our Physics graduate 

students had a clever idea and named one of his programs "TOP SECRET". You can 

imagine the uproar that caused. After the dust settled, the chastized student 

went back to work andwrote his next program which he call "NOT SECRET". 
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In 1965, we installed a CDC 6600 to be followed by a second one in 1966. 

Finally, we took delivery of a CDC 7600 in April of 1971~ 

During the period of the late 1950's through 1970, the bulk of the time on 

these computers was used for the analysis of bubble chamber experiments. Also, 

a large number of programmers at the Laboratory were engaged in activities associated 

with bubble chamber data analysis. In fact, one large experimental research 

group alone used one CDC 6600 at a cost of over a million dollars a year. 

In Fiscal Year 1972, the picture began to change. Support for high-energy 

physics began a downward trend and the Mathematics and Computing Department was 

heavily impacted. Not only did the Physics Division begin to back off their use 

of the computers, but they also needed less support from our applications program

ming group. Fortunately, some of us recognized this situation developing early 

enough to avoid what might have been a real disaster. 

Some people suggested that we simply cut back the computing services to a 

level that the Laboratory could support. If that had really been the answer, it 

certainly would have made life much simpler, although perhaps not as interesting, 

for the intervening years. The problem we faced was more complicated. 

Many of the on-going research programs at the Laboratory really needed the 

computational power of the 7600. At the same time, we had excess computer capacity. 

Furthermore, some people felt that the programming talent that had been developed 

over the years would be an asset to any new research programs the Laboratory might 

undertake. 

We decided that if we could share our resources outside of the Laboratory, 

we could accomplish several desirable results: 

1. We could continue to provide high quality computational services 

to the Laboratory. 
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2. We could provide those services at a cost that. the Laboratory users 

could afford. 

3. We could offer those same services to other federal agencies and federal 

contractors at very attractive.rates. 

- . We did launch a sharing program that today many people (both inside and 
) 

outside the Berkeley Laboratory) feel has been very successful. 

Now let me briefly outline the organizational structure of our Department. 

First of all, we report to the Associate Director for Physics. Within 

Mathematics and Computing, the Administrative Section is made up of a Department 

Head, Associate Department Head, and a normal collection of secretarial and 

administrative support staff. 

The Department is divided into three functional areas. They are: The 

Computer Center, the Research and Development Group, and the Data Handling Group. 

I will describe these groups one at a time. 

The Computer Center is made up of systems programming, user's services, and 

computer operations. I assume you are all aware of the activities involved in 

those areas. 

The Research and Development Group is made up of a real-time systems section, 

a Laboratory support section, a section devoted to research and development 

of non-Laboratory projects, and a section doing research in mathematics and 

computer science. The real-time systems projects are mainly concerned with the 

control of particle accelerators and experimental processes. Other Laboratory 

projects include programming support for research in physics, chemistry, biology, 

etc. Our non-Laboratory projects include research for the Department of Labor, 

the Census Bureau, and others. Research in mathematics and computer science is 

supported by ERDA and covers solutions to ordinary differential equations, the 

simulation of biological processes, network experimentation, graphics, etc. 
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The Data Handling Group has been involved in the analysis of data for experi

mental physics research and is now moving into other areas - for example, the 

digitizing and analysis of spider webs, biological specimens, geographical maps, 

and printed text. 

Now let's look at some costs. The budget for the Computer Center this Fiscal 

Year is 5.8 million dollars. About 35% of this money will come from ERDA-supported 

users and the balance from other federally-supported users. The Research and 

Development Group receives $250,000 per year from ERDA for support of Mathematics 

and Computer Science research, about $600,000 for Laboratory support activities, 

and around a million from outside contracts. 

Experiences 

I will now relate some of the experiences we have encountered as we developed 

our sharing program at Berkeley. I have not made an attempt to list them in the 

order of occurrence. 

At the outset, many Laboratory scientists were not ready for a sharing program. 

They had earlier agreed that we should provide computer time to non-Laboratory groups 

that were engaged in high-energy physics research. To go beyond that was, for some 

of them, a hard pill to swallow. For the first year of operation, back in Fiscal 

Year 1972, it was necessary to establish a policy of guaranteed Laboratory support 

of the Computer Center. The various divisions of the Laboratory were forced to spend 

as much on computing that fiscal year as they had during the previous fiscal year. 

Although it was a painful process, we felt that it was absolutely necessary in 

order to maintain the level of services while the outside support had an opportunity 

to build up. The outside usage did grow, and since then we have had a free market 

policy -- pay for what you use. 

As the total usage of the computers began to expand, we found that everyone 

wanted to use the computers during the week and the machines often sat idle on the 

weekends. We countered by offering to run jobs for half price on the weekends. The 

result was that the load promptly leveled out. 
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Some of the members of the Mathematics and Computing Department have been 

quite active in users groups over the past years -- organizations like SHARE 

and VIM. Some of us have~ from time to time, questioned the usefulness of such 

groups to us as users. We have asked ourselves - and others - are they really 

listening to us - are we having any influence - do they really care? 

Nevertheless, once we became a supplier, it was decided that our customers 

would form an LBL users group. It was quite an experience for some of our people 

to find themselves on the other side of the fence. The last users meeting was 

held at Berkeley a couple of weeks ago. I sat in the audience and listened to 

some of the question and answer periods and was reminded how extremely important 

it is for the supplier and user to be in constant communication with one another. 

I will give one small example. The subject being discussed had to do with magnetic 

tape problems and in the course of the' discussion, the user said, "but I thought 

you were taking tapes that were giving unrecoverable read problems and running 

them through a tape cleaner in the machine room and then retrying them." The 

reply was, "Oh, we discontinued that procedure several months ago." One must· 

be constantly aware of the fact that changes of policy or procedures, however 

innocent, do have an effect on the users. 

It is equally important to follow through on the suggestions and complaints 

that users bring to the attention of the computer center staff. Sometimes one 

has to dig a little to understand what is being said -- but most often the results 

are worth the effort that is extended. 

We have discovered that it is possible for a single off-site customer to do 

a large amount of computing using remote batch terminals. One of our big users 

will spend over a million dollars with us this fiscal year. They have eleven 

remote batch terminals at their site. These eleven terminals are on 9600 Baud, 

dial-up lines to a concentrator/switch. Out of the concentrator come five 9600 

Baud lines that go into a multiplexor and onto a single 50 kilobaud line. On 

our side they have another multiplexor and five 200 UT ports on our COPE controller .. 
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Their operational costs, including lease of the communications equipment, the 

remote batch terminals, the SO KB line, and supplies (paper, cards, etc.) are 

about $250,000 per year. 

We haveexP.erienced no.real difference in the needs of our outside customers 

·from those of our inside users. This came as a surprise to some people at the 

Laboratory who had feared that outside users would place demands on the center 

that would conflict with the desires of the in-house users. 

We did receive some complaints from private enterprise claiming that our 

activity amounted to unfair competition. One person, in particular, wrote to 

a. high government official reporting that the Lawrence RADIATOR Co. was taking 

away all of their customers. 

Most of us are aware of the unwritten rule concerning the budgetary process. 

This rule states that you had better spend all of your money this year -- if not, 

you will surely receive a smaller budget next year. Along these same lines, I 

now want to tell you about an experience that I believe directly resulted from 

our sharing program. It goes under the general heading of: What -- you are 

not using what I gave you?? As I recall the experience, it developed something 

like this. Jim Baker, who is the Head of our Department, went off on a year's 

leave to the CERN Laboratory in Geneva, Switzerland. We had a bon-voyage party 

for Jim before he left and I remember him saying: Well -- everything will be 

all right -- I am leaving you in good hands -- Bob will mind the store while I 

am gone. That was in September of 1973. Well, everything did go well-- the 

usage of the computer center was building up even faster than we had predicted, 

and the outside contracts to support our research and development were coming 

along as we had hoped. Then, in late 1973, we received a request from the 

local AEC Office that sparked a flurry of activities. The AEC was asking us 

why it was that we needed both a CDC 6200 and aCDC 6600 as front-end machines, for 

our CDC 7600. Although we were slightly curious regarding this request, we did 

(after a couple of iterations) produce a document that was acceptable. No sooner 

.. 
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had we gone back to work when we were confronted by a second question. This 

time we were asked -- (and I am paraphrasing the question) -- Why do you need 

the 7600 at Berkeley anyway. My thoughts went back to Jim Baker's comment --

and I wondered if those "good hands", as he had referred to, had a firm grip 

on this situation. Clearly - we were being asked to rejustify our computer 

requirements. By the following March,th~ questioning had stopped. Now I don't 

tell this story to find fault or to criticize the AEC in any way since I am 

sure they were just doing their job. However, I did want to point out the 

problems that can arise due to the fact that each Federal agency must justify 

its own needs - for its own mission -- regardless of the services that they 

may be providing to other agencies. 

Some of you are familiar with the proposal to establish a National Resource 

for Computation in Chemistry. This ende~vor has been active for some years and the 

Chemistry community has been trying to figure out how they might find support for 

their computational needs. They had a committee called the Wiberg Committee that 

researched the various possibilities. That Committee published a report of their 

findings. The report is entitled, "A Study of a National Center for Computation 

in Chemistry." On page 38 of this report, they consider the possibility of 

using facilities available in government laboratories. I will quote to you from 

that report. 

"It is not in the "interest of a mission-oriented facility to admit that it 

has computer capacity in excess of that needed to support its mission, even when 

such excess occurs as a result of intelligent planning for future needs." 

Again, one more quote from the same report. "There appear to be no significant 

unsolved technical problems associated with the operation of regional centers. 

However, a considerable body of evidence indicates that the management of such 

centers necessitates the solution of a number of sensitive, political and economic 

problems involving the tmterrelationship of the institutions and users." 
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Our experience shows that sharing of computer facilities is feasible 

provided the site has the capacity -- both in mainframe power and peripheral 

support -- to accommodate the users needs. There are practical limits on the 

volume and the speed of data transmission. If one has an application that requires 

data from many reels of magnetic tape -- the thing to do is to send the physical 

tapes to the center. Also, real time applications, such as process control, are 

probably better handled locally. The technical and administrative problems 

that arise in any local computer center do become magnified in a centralized 

facility. But our experience is that the problems can be handled when there is 

i 
willingness and cooperation from everyone involved. It is mainly the people 

problems that can make the difference between success and failure. 

Irv Cohen will chair a session this afternoon entitled, "Communications 

The Key to Resource Sharing". This session will address itself to computer 

networks -- telephone lines, etc., without which sharing over any real distance 

becomes impractical. But when I think of communications, I think of people, 

and indeed, communication between people is the key to resource sharing. 

My personal experience is that misunderstandings -- lack of communication, 

sometimes even an unwillingness to communicate that takes place among the people 

involved, contribute to problems that make the technical difficulties of sharing 

seem like child's play. Let me give you a small example -- out of recent history 

that I hope'will give you a better understanding of what I mean. We were talking 

to one of our outside customers recently, and during the course of the conversation 

he asked why it was that we, at Berkeley, do not use standard Control Data soft-

ware. That question is not new to us -- and we tried to respond. But then 

this person came back with the following. He said he really thought we should 

reconsider, because his recent experience was that it took his people about three 

months to convert a program to run under our non-standard system at Berkeley 

but that the same program had been converted to run on the Control Data 7600 
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in Minneapolis, running standard software, in less than one day. Needless to say, 

I was quite taken back. Could there really be that much difference? I 

immediately told one of my people to investigate, and the following day I got the 

•J 
answer. The programmer who actually did the program conversion had worked quite 

hard over a period of three months (not> continuously) to get his code to run 

under our system. When asked about his experience in Minneapolis, he replied, 

"Oh, we took a copy of the program that ran at Berkeley and in about an hour 

we had it running in Minneapolis." 

I have filled you in on some of the history of the Mathematics and Computing 

Department at Berkeley. I have told you about our activities and about some 

of our experiences in the area of resource sharing. 

Conclusions 

Now let me use the next few minutes for some remarks. 

Sharing of computational resources is here. To some of us it is a contro-

versial subject. However, I suggest that we deal with it in a constructive, honest 

and fair manner. 

One must realize that some of the people that must be depended upon to 

make sharing a success -- do, in fact, have a conflict of interest. And I don't 

mean the real users - all they want to do is get their work done. Some management 

and administrative personnel will point· out all sorts of technical reasons as to 

why it isn't working and can never work. You have to listen very closely and dig 

a little deeper, because sometimes you may find that the real problem, there hidden 

underneath it all, is the fear of a crumbling empire and the possibility of the 

loss of power and control. 

Sharing of resources also upsets what I call the pure programmatic justification 

process. And by that I mean the following: An agency says, "We must have this 

equipment in order to carry out the mission of our program." Fine. Then someone 

shares the equipment outside the program. The next time tho agency goes back to the 
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trough for more equipment money they are asked -- why aren't you using what 

I already gave you? A question that, for some people, is embarrasing, time 

consuming, and, in general,should be avoided. 

I said earlier that I would tell you about something that was recently 

revealed to me. As I was getting my thoughts together in preparation for this 

meeting,I began to question myself. What do I mean by resource sharing? What' 

do others mean by resource sharing? After considering these questions for a few 

days, I came to the conclusion that there are two separate ideas being talked 

about; both under the name of resource sharing. The first interpretation, and 

I think the most common of the two,is centered around the short term - or 

temporary - arrangement. In other words,I have a little more time than I need 

now, so you can use it until my requirements increase, or until you increase 

your own capacity. I think that is excellent and by all means should be encouraged. 

But, by sharing resources, what I mean is planned, regional, or national 

computer centers with the deliberate mission of providing high quality compu

tational services at low cost to a wide variety of Federal Government supported 

users. 
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