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SUMMARY OF THE REPORT 

1. The total budget for general purpose computing at theUniver·sity 
has been increasing at an average rate of $540,000 each year 
since 1964. For 1968-69, it is approximately $3,500,000. 

2. Institutional support has been increasing at an average rate of 
about $275,000 annually. The increase has been about equally 
divided between equipment and operating costs. 

3. Ins ti tu tiona! s upp or t has, s 1nc e 19 64, rna in tained a proportion 
of approximately SO% each year. Federal funds have provided 
40%, and other sources 10%. 

4. Federal funding for operating support has leveled off since 1967'; 
total Federal support shows variations resulting from large 
grants for facilities, but has also leveled off if one "spreads" 
facilities grants over more than one year. 

5. The demands for increased institutional support will likelyarise 
from: (a) leveling off of Federal funding and changes in Federal 
programs (b) an increased emphasis on the operational compo
nent of computing costs for the foreseeable future (c) the rapid 
growth of instructional uses of computers and (d) an increased 
use of computers in service-related activities. 

6. A program which merits special attention is computer time
sharing. Two alternatives are possible: (a) all-University 
funding at a level of $100,000-$150,000 annually, beginning 
1969-70 and using non-University facilities, or (b) the acquisi
tion of a system by the University at a capital cost of approxi
mately $1,000,000. 

7. The growth rate of computer-related activities will likely 
continue to be larger than that of most University programs. 
They, therefore, merit special consideration in University 
planning and in the construction of a Legislative request. 

8. The growth of computing at the University closely follows 
national patterns, both in total support and in institutional 
support. The University's support is about 1% of that for all 
U.S. institutions of higher education; also, nationally the 
institutional support is approximately SO% and its proportion 
is increasing. 
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COMPUTING AT THE UNIVERSITY, 1968 

I. INTRODUCTION 
-.------.----~-

The purpose of this report is to provide a concise statement of computing at the 
University as of 1968 and of some of the developments and needs that are in prospect. 
In a brief summary such as this, it is evident that many details cannot be included. 
The primary emphasis will be placed on a budgetary analysis as background for future 
planning with regard to support both for space and for programs. The report will, 
therefore, include information also on the sources of funds which currently support 
computing activities at the University; and an analysis of this support will provide an 
indication, perhaps, of the required growth of direct Legislative funding for computing. 

The budget of the University of Minnesota, as at universities and colleges in general, 
is organized by departments, colleges, and so forth. To assess an activity such as 
computing, requires, therefore, the collection of information from many sources. It 
is inevitable that in the process some activities may be overlooked. The dollar figures 
should, therefore, in almost all cases be viewed as approximations rather than firm 
budgetary figures. 

II. FACILITIES 

The computing facilities at the University can best be described under three groupings: 

A. General Purpose Facilities which serve interests wider than that of a specialized 
group--and in several instances, an inter-college or an all-University function. 

B. Specialized Facilities--specialized either by function or by the specialized nature 
of the equipment. 

C. Time-sharing Systems for which the University currently leases terminals from 
outside agencies. 

A. General Purpose Facilities 

1. The UNIVERSITY COMPUTER CENTER (UCC). The equipment of UCC includes 
a CDC 6600, a CDC 1604, and a CDC 160. Its equipment and personnel are 
located in Experimental Engineering, the Computer Center on Highway 280 
(NSP Building), and later in 1968 in the Space Science Building. Its director is 
Marvin Stein. The CDC 6600 system is an expandable integrated network of 
computer stations. Three of these stations are in operation or are being 
developed: the Space Science Station, the 'Alest Bank Computer Center ('ATBCC), 
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and the Bio-Medical Data Processing Center (BDPC). The latter two centers 
also serve local functions and, therefore, are identified separately. Several 
other satellite stations for the 6600 system have been recommended by the 
Advisory Committee and will be developed as funds become available. 

2. The !3.1Q-:--JYI:J::DICAL DATA PROCESSING CENTER (BDPC) is currently housed in 
Masonic Hospital. The staff occupies space in Powell Hall. The staff will be 
moved to space in the VFW Building when that space has been prepared. Its 
director is Eugene A. Johnson. The facilities and the programs of BDPC have 
to date been entirely funded by direct support grants from NIH. Effective 
July 1, 1968, there will be a gradual change-over in the pattern of funding. The 
operating support will be funded through individual research grants and con
tracts rather than by a direct grant to the Center. It is anticipated that this 
transition will have been completed by July 1, 1969. The computer is a CDC 
3300 with a connecting link to the 6600. 

3. The ST. PAUL COMPUTER CENTER (StPCC). The staff and facilities of StPCC 
are located in a number of areas in North Hall. Its director is Hugo H. John. 
Approximately 65% of the activities of StPCC are of a specialized nature: to 
maintain production records for approximately 200,000 dairy cows--a project 
supported by the Dairy Herd Improvement Association, and most of the remain
ing support comes from individual projects in the Agriculture Experiment 
Station. The computer is an IBM 360/30. 

4. WEST BANK COMPUTER CENTER PNBCC). The budget for this center, as 
described in this report, encompasses the activities of the Management 
Information Systems Research Center (MISRC), the Social Sciences Research 
Facilities Center (SSRFC), and other academic units or centers in the School 
of Business Administration and the College of Liberal Arts. Gordon B. Davis 
is director of MISRC and has to a large extent assumed responsibility for the 
development of the computing facilities on the West Bank which is currently 
taking place. The \ATBCC occupies space in the basement of Blegen Hall. Its 
computer will be a CDC 3200 which will serve both as a local interactive system 
and as a satellite of the CDC 6600. In addition to its use of the 3200 system, 
SSRFC has an IBM 1620. 

5. The DATA PROCESSfi\JG CENTER (DPC). This center is located in the base
ment area of Morrill Hall and a connecting link to the Physics Building. Its 
director is Ralph J. Willard. Its system has been an IBM 1410, now being 
replaced by an IBM 360/50. The 1410 was used largely for business administra
tion purposes. The capability of the 360/50 will allow for expansion of programs 
in other areas (for example, such as student admissions, class schedules, 
registration, and the like) either on site or through the establishment of 
remote terminals. Most of the support of the Center comes from regular 
budgetary funding. 
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6. UNIVERSITY OF ~JIINNE~Q_'J:'A, ~pULU}'l:!~QMPUTER CENTER (UMD). This 
center is located in Science Hall. Its current system is an IBM 1620; an IBM 
360/44 has been leased and will be installed in August, 1968. The acting 
director for the Center is John L. Gergen. 

7. CENTER FOR HUMAN LEARNING (CHL}. This center is located on the fourth 
floor of Ford Hall. Its director is Russell W. Burris, The Center has 
received support from the Hill Family Foundation, from the National Science 
Foundation, and from the University. The main focus of the Center's activity 
is computer-assisted learning and in particular, an in-depth analysis of human 
learning behavior as made evident in human interaction with a computer and its 
peripheral equipment. The system is an IBM 1500. 

B. Specialized Facilities 

A large variety of specialized computing facilities exists at the University. Only 
those are listed which use electronic digital computing equipment as a major or 
as an essential component. 

1, Hybrid Computing Facili!Y• The operations of the hybrid facility are funded by 
outside grants and some University support. This facility was established by 
a grant of $400, 000 in 1966 from the National Science Foundation. It consists 
of two EAI 680 analog computers and a CDC 1700 digital computer. Its manager 
is John K. Munson and operationally it is part of UCC. It is located in the 
Computer Center on Highway 280 and will be moved later in 1968 to the Space 
Science Building. 

2. Tandem Accelerator Computing Facilities. A CDC 3100 supported by a grant 
from AEC at a cost of approximately $225,000 is located in the John H. 
Williams Laboratory of Nuclear Physics. Russell K. Hobbie is largely respon
sible for its management. The functions of the computer include data 
acquisition from the Tandem Accelerator, preliminary analysis of the data 
generated, and some machine control for the accelerator. The activities of 
the laboratory and its computer are funded by AEC. 

3. The Department of Pathology has Data Machine Incorporated, Varian Associates, 
and Calcomp computing equipment purchased in 1966-67 at a cost of approxi
mately $450, 000. The system is associated with the research program of 
Frantz Halberg. 

4. The Department of Physical Medicine & Rehabilitation purchased LINC and 
PDP8 computing equipment in 1966-67 at a cost of approximately $50,000. 
William G. Kubicek supervises this program. 

5. The Department of Radiation Therapy will purchase L INC equipment during 
1968-69 at a cost of approximately $28,000. Merle K. Loken will be in charge 
of this facility. 
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6. The Department of Physiology leases an IBM 1800 system at a cost of approxi
mately $28,000 per year. The facility is under the supervision of Carlo 
Terzuolo. 

7. The Department of Psych<?.!£gy has a CDC 160 in support of David LaBerge's 
work in human response and memory. It is anticipated that this system will 
be replaced by a PDP8 sometime during 1968-69. 

8. The Bio-Physics Laboratory under Otto H. Schmitt as director has a PDPS 
purchased in 1965 at a cost of $27,000 and a PDP8 purchased in 1966 at a cost 
of $18, 000. This laboratory as of July 1, 1968, is in the Department of 
Electrical Engineering; previously it was jointly in the School of Physics and 
in the Department of Zoology. 

9. Audio-Visual Extension leases IBM computing equipment and peripheral equip
ment at a cost of approximately $19,000 per year to maintain inventory, 
circulation and accounting control for the distribution of its films. This film 
distribution currently is at a level in excess of 300,000 films per year and 
involves some 1, 500 customers each month. 'fll. D. Philipson is director of 
the department. 

C. Time-Sharing Systems 

During 1967-68 the University of Minnesota experienced a major expansion in the 
use of time-sharing terminals. Time-sharing here is identified as an on-line 
remote terminal which shares in a time sequence the full capabilities of a comput
ing system remotely located. That is, at first approximation, the customer has 
the impression of having the full system available to him. It is somewhat different 
in its operation, therefore, from an on-line remote batch processing terminal. 
During 1967-68, 11 terminals were located on the Twin Cities campus. The 
operating cost for the terminals was approximately $48, 000 and to a large extent 
was funded by regular departmental or college funds. Two computer systems 
were involved: Call-A-Computer and Comshare. Call-A-Computer uses its 
Minneapolis facilities and Comshare is located in Chicago. Contracts were signed 
on a departmental basis. For 1968-69 additional systems providing time-sharing 
service include Computer Time Sharing and perhaps the IBM Data Processing 
Center in Chicago (one of 12 data processing centers being established in the 
United States, each using a 360/50 computer for time-sharing and a 360/40 for 
batch processing). Call-A-Computer uses GE computers, Comshare uses an SDC~ 
and Computer Time Sharing uses a CDC 3300. For 1968-69, a single University 
contract will be made available by most of the firms. This provides the advantage 
of reduced rates which result from the decreasing hourly cost rate as the usage 
increases. For 1968-69, the program will again be funded by individual depart
ments and colleges. The policy for the program is under the direction of a sub
committee of the Advisory Committee with Peter J. Roll as chairman of the 
subcommittee. William D. Munro of UCC is in charge of the time-sharing 
operations. 
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m. BUDGETARY SUPPORT 

In TABLE 1 below there is summarized the information concerning operating budgets 
of the several general purpose computer centers of the University. It should, perhaps, 
be pointed out that, in the interests of uniformity, the dollar figures are operating 
budgets rather than actual expenditures. The budget figures are listed in terms of 
thousands of dollars. For the last three years listed, the approximate funding from 
the several sources of support is also listed. Furthermore, the following notes are 
relevant: 

(a) Support from research grants and contr-acts is listed with either Federal or Other 
rather than with Institutional Support--though in a sense, they are institutional 
funds when they flow into a computing center from a research grant. That is to 
say, in the tables, institutional funds are limited to 0100 funds. 

(b) The $420, 000 for capital acquisitions which currently is available each year is 
included entirely in the budget of UCC even though in individual instances the 
equipment has been or is planned to be located in a center serving both as a satel
lite for UCC and as a stand-alone facility. 

(c) For 1967-68 and 1968-69 the budget for DPC is separated into two parts to 
identify explicitly the equipment purchase for the IBM 360/50 system during 
those two years. 

TABLE 1 

OPERATING BUDGETS FOR COMPUTER CENTERS 
(with support sources beginning '66) 

AMOUNTS IN THOUSANDS OF DOLLARS 

YEAR UNIT 
0100 

BUDGET SUPPORT TOTAL 

64-65 ucc 330 76 
BDPC 
StPCC 180 
WBCC 85 701 
DPC 365 3651 
UMD 
CHL 

5111 960 

65-66 ucc 435 93 
BDPC 361 
StPCC 215 
WBCC 94 so1 

DPC 371 3711 
UMD 76 761 

CHL 
6201 --

1Estimates 
1, 426 
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TABLE 1 cont'd 

Unit Federal Institutional Other Total 
~-·,----·-

66-67 ucc1 306 763 0 1, 069 
BDPC 517 25 542 
StPCC 46 35 156 237 
WBCC 80 19 99 
DPC 436 436 
UMD 13 53 13 79 
CHL 

---~---·---~ 

882 1, 367 213 2, 462 

67-68 ucc1 1,308 65~ 32 1, 996 
BDPC 579 25 614 
StPCC 55 40 180 275 
WBCC f.i 90, 24 114 
DPC ~495 1,007 58. 
UMD 1 39 13 53 
CHL 19 23 5 47 

1, 962 1, 855 279 4,106 

68-69 ucc1 400 7762 52 1,228 
BDPC 525 25 550 
StPCC 55 45 195 295 
WBCC 95- 1153 210 
DPC ~53 897 445 
UMD 764 45 8 129 
CHL 97 34 131 

1,153 1, 892 395 3,440 

1Includes Hybrid Computer operations 
2Includes $420,000 for capital additions to overall 6600 system, even if equipment is for a 
satellite center (such as BDPC or '1\TBCC) 

3Includes support for ~CC facilities from MISRC and a CDC grant 
4Anticipates approval of a proposal to NSF 
5Equipment purchase (IBM 360/50) 
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TABLE II 

SOURCES OF SUPPORT OF UCC 

AMOUNTS IN THOUSANDS OF DOLLARS 

66-67 0100-1421 
Recurring Facilities Support 
Special Allotment (Facilities) 
Remodeling & Furniture 
Link to Experimental Engineering 
Rent NSP Building (9 months) 
Hybrid Support 

67-68 0100-1421 
Recurring Facilities Support 
Rent--NSP Building 
Hybrid support 

68-69 0100-1421 
Recurring Facilities Support 
Rent--NSP Building 
Hybrid support 

Institutional 

106 
210 
200 

73 
88 
69 
17 

763 

111 
420 

85 
30 

656 

Subsidy needed for the operating budget 

144 
420 

85 
30 
97 

loso0-7378 Income 

2NSF (operations) 

3NSF (facilities) 
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Federal Other 

3061 

306 

4331 32 
752 

soo3 

--
1, 308 32 

52 

475 52 



Some further breakdown of the budget of UCC for the years 1966-69 appears in TABLE 2 to 
describe more fully what the pattern of funding for this particular unit has been for those 
three years. 

There are other budgetary commitments for computing which do not appear in the totals 
swnmarized above. These are of at least three sorts: 

1. Direct grants for facilities to research groups. These have been identified under 
II B above. 

2. The operating costs for computing by individual research groups which are absorbed 
directly by the grant or contract. This may include direct purchase or lease of 
equipment (such as key punches) and direct support for personnel from the research 
grant or contract for technical supporting staff, such as key punch operators and 
programmers. (The latter often are graduate students who have appointments as 
research assistants. )!i;fu.s notf>roved possible to determine the total dollar amount 
for the University of this direct funding within research groups. 

3. The cost of time-sharing terminals is not included in the totals of TABLE 1. This 
particular budget has previously been discussed in Section II C. 

A study of the data reveals that the operating budgets for computing have during the four
year period involved risen from approximately $1 million to $3. 4 million per year; that is 
to say, between one-half and three-fourths of the total1964-65 computing budget has in 
effect been added to the budget each year since then. The total budget for 1967-68 is 
unusually large primarily because this is the year which the $800, 000 facilities grant was 
received from NSF for the 6600 system and because during the same year, the University 
made a large commitment for its new DPC facility. The total expenditure for capital 
acquisitions during 1968-69 also lies above average. There is reason to expect, therefore, 
that the 1969-70 budget will have a moderate increase, if any, above that of 1968-69. 
For succeeding years, the budget will likely more nearly follow the previous pattern. 

For the three years 1966-69, the level of Federal funding has approximated about $1 million 
per year (this does not include the special $800,000 facilities grant for 1967-68). In 
particular, the income from research grants and contracts has leveled off. The income 
from research grants and contracts for the operations of UCC is currently at a level of 
$350,000 annually, and there is little prospect that it will increase significantly in the 
foreseeable future. 

The level of institutional funding for computer centers currently lies at about $1.9 
million per year. In view of the leveling off of Federal support and the relatively small 
funding which arises from sources identified as OTHER, the burden of support for the 
budget increases for computing will of necessity have to be institutional funds. The 
major issue which faces the University in this context is the methods by which support 
for these programs will be obtained and in what ways they will be identified in the planning 
of University budgets. 

-8-



N. A COMPARATIVE SUMMARY (CALIFORNIA) 

In 1966, a study of computing costs in the University of California system was made by 
the Management Analysis Center of Cambridge, Massachusetts. 

A much-abbreviated budget sununary and projections appears below. The report was 
based on: 

1. Best estimates of computing costs for 1961-1964. 

z. Budgetary analysis of computing costs for 1964-65. 

3. Projecting the dollar growth rate to 1972, with allowance made for estimated 
reduction in hardware costs per unit of computing and increases in personnel costs, 
and projecting an annual doubling of computer usage (in arbitrary equivalent units) 
tr.rough 1972. 

4. Hardware costs are list prices (not discounted prices, as in our Minnesota budgets); 
hence, a Manufacturer contribution appears in the report. This contribution con
sists both of educational discounts and · manufacturers'''gifts" associated with 
"joint development" agreements which seem to be common in the California system. 

5. Because accurate analysis was not possible, the consulting team made two "best 
guesses": (a) That, in the ~ctual1964-65 budget, 50% was for hardware and SO% for 
operations and (b) that manufacturers'discounts and gifts constituted 2/3 of total 
hardware costs; that is, University costs for hardware were 1/3 of total hardware 
costs: That is, Total Hardware Cost = 3 x Actual Hardware Costs. 

6. The California analysis also does not include specialized facilities. In that analysis, 
NIH grants are also considered specialized, whereas these are in our Minnesota 
analysis. 

The usefulness of the California study as of 1968, even for California, is open to consider
able doubt. The "Reagan Effect" for state funding and the leveling off of Federal funding 
(which likely affects California also) inevitably reduces the Total Cost figures and, hence, 
the rate of cost increase. If, however, the anticipated Total Cost figures for 1968-72 
can be interpreted as an indicator of computing needs, then the leveling off of Federal 
funds will augment the pressures for state funding and, hence, an additional increase in 
the annual growth rate figure of about SO% given in the table. 
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Total Budgetl 
<~~api tal expenses 
plu~_ operations} 

4.24 

Capital 

6. 4 

Total 

8. 5 

TABLE A 

BUDGET SUMMARY AND PROJECTIONS 
(California Study) 

J 964-65 Budget (Millions of Dollars) 

Capital2 

2.12 

Total Budget3 

Operations 

2.1 

Sources of Support 

State (General Expense) 

1.2 

!Actual costs--includes net hardware costs 

2on basis of estimated 1:1 ratio of capital: operations 

Operations2 

2.12 

Total 

8. 5 

Other4 FederalS 

4.2 3. 0 

3Includes total hardware costs and assumes 2/3 manufacturers' contribution 

4Manufacturers' discounts and "gifts" (cf. text) 

SAssumes that all of total- (State+ Other) funding came from Federal sources; it actually 
may include state funds. Therefore, total institutional support cannot be determined. 
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TABLE B 

PROJECTION OF CQ!'JI_:p_g'I'IN__g_COSTS AND SOURCES OF FUNDING 
(Millions $) 

Costs 

Fiscal Yecu:- Hardware Non-Hardware Total %Increase 

1965 

1968 
1969 
1970 
1971 
1972 

1965 

6. 4 2.1 s. 5 
1 

----- -~ ----~-----------------------------------------------
5. 0 4. 9 9. 9 

26% 
4. 6 7. 8 12.4 
4.1 12.6 16.7 34% 

3. 5 20.2 23.7 41% 

2. 8 32.5 35.3 49% 

Sources 

Total Costs Federal Other State 
% Increase of 
ot State Support 

8. 5 - 3. 0 4.2 -1.2 

-------------------------------------------------------------------------1 
1968 9. 9 s. 9 1.5 2.4 

52% 1969 12.5 7. 5 1. 3 3.7 
1970 16.7 10.0 • 9 5.8 53% 

1971 23.7 14.2 .7 8.8 53% 

1972 35.3 21.2 .4 13.7 56% 

1The 1965 data and that for the remaining years are not subject to direct comparison 
because the report assumes that the industrial funding patterns will change (as has, in 
fact, happened) so that the Other source and, hence, Total Costs are not comparable. 
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V. BUDGET ANALYSIS FOR THJ.:: UNIVERSITY OF 1\IIINNESOTA 

It has been pointed out previously that a model of uniform incremental funding in 
dollars represents the growth of computing at the University of Minnesota only as a 
very rough approximation. In terms of percentage increases, such a model is evidently 
a decreasing model because the percentage increases are calculated from an increasing 
total budget. It is, therefore, a more conservative model than that for California in 
which the precentage increases themselves increase each year; that is, there is a 
positive second derivative in the California model--for Minnesota, this would be nega
tive. 

Suppose, for example, .. that one spreads the $800,000 NSF grant of 1967-68 over four 
years and similarly for the special facilities purchase during 1967-69 over five years; 
that the total actual budget for 1969-70 will be the same as that for 1968-69 

because the special facilities purchase for DPC will not appear in the 1969-70 budget-
then the resulting "smoothed-out" Total Budget model for the University would be about 
as indicated below in TABLE III. 

TABLE III 

APPROXIMATE TOTAL BUDGET MODEL 

?erGentrge 
Year Total Federal Institutional Other 

Instttutlona 
Support 

64-65 960 N.A. 511 N.A. 53% 
65-66 1426 N.A. 620 N.A. 44% 
66-67 2462 882 1367 213 56% 
67-68 3068 1362 1417 279 46% 
68-69 3416 1353 1668 395 49% 
69-70 3640 1353 1892 395 52% 

~ _,_ ·-
~ 

"---------------~-

The "smoothed-out" Total Budget through 1970 has the following characteristics: 

(a) a continually increasing total budget with average annual increase of about $540,000 

(b) a Federal support component which has leveled off at about $1, 350, 000 annually 

(c)an institutional support component which increases at an average rate of approxi
mately $275,000 annually 

(d) an institutional support which has been approximately 50% of the total support. 
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An approximate analysis of the growth in institutional support indicates that the soft
ware component has increased from about $300,000 in 1964-65 to $875,000 in 1968-69 or 
about $140, 000 per year. (Software support is here interpreted to include staff and 
supplies, but not rental costs, either of space or of equipment.) That is, the average 
annual growth in institutional support has, over the past four years, been divided about 
equally between hardware and software support. It can be anticipated that in the future 
the growth in software support will predominate. (The California analysis anticipates 
a leveling off in hardware support.) 

VI. PROSPECTIVE DEVELOPMENTS 

A. Growth of Computing Programs 

It is likely that computing will, for the foreseeable future, continue to be one of 
the most rapidly growing programs at the University. A growth pattern which 
continues that of the past four years lies well below that indicated in national 
studies1 and on that basis is a conservative pattern. In particular, it can be 
anticipated that the use of computers in instructional programs both computational 
and computer-assisted learning will grow rapidly. 

There will continue to be for some time the relatively large emphasis on software 
development both in computer design and in computer usage. The major changes in 
technology in the first three generations --from electron tubes to solid stage 
between first and second generation, and the introduction of integrated circuitry 
for the third generation--have no counterpart in prospect for fourth generation 
computers. It is likely that its major changes will be related to software. Both 
the computer manufacturers and the computer users, and universities in particu
lar, will place a major emphasis on the more efficient usage of the computing 
capability which existing technology provides. As previously pointed out, this 
means that one major growth area for computing will be in staffing, particularly 
systems planners and programmers. 

1These include: 

(a) A National Academy of Sciences study (Rosser Report) of 1964 (published 1966). 
It projects estimated total computing costs for 1964 (equipment, operations, and 
space) of $112, 000,000 to $236,000,000 for 1968 

(b) An NSF supported study for 1964-65 (made in 1966 and published in April, 1968, 
issue of Communications of the ACM). It uses institutional reports (from a 
representative 33% sample) and institutional projections. The reported total 
computing cost of $107,000, 000 for 1964-65 is projected by the institutions them
selves to be $276,000,000 for 1968-69. Institutional support for these years is 
reported as $51,000,000 and $142,000,000, respectively. (continued) 
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(c) A President's Scientific Advisory Committee (PSAC) report (February, 1967). It 
recommends that, in order to meet national needs, the total support for comput
ing, for ins~uctjQ!_tal p~oses only increase from $100, 000, 000 in 1968-69 to 
$400,000,000 in 1971-72. 

It will he o£ special interest to note that: 

(a) the University*s proportion of total computing costs was about I% of the national 
total in 1964-65 and 1.2% of projected national for 1968-69. Since computing costs 
have characteristically risen more rapidly than projections, it appears likely that 
the 1968-69 proportion also lies nearer 1%. 

On the basis of the NSF study, 

(b) the institutional percentage of total support appears to have risen from 46% in 
1964-65 to 52% in 1968-69. 
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B. Growth of ~ for Institutional Support 

There are a number of developments which indicate that the proportion of total 
funding for computing which arises from institutional funds will markedly increase 
in the coming years; for the University of Minnesota, this would mean a percentage 
of institutional support which lies significantly above the SO% level. Among the 
more important factors are the following: 

1. The total support for computing from Federal sources has leveled off and there 
is no visible evidence that this pattern will change in the near future. 

2. Patterns of Federal funding are changing. Among these are the following: 

a. A strong tendency among agencies to reduce support of computing in 
research grants and contracts in the expectation that it be an institutional 
contribution towards research. 

b. The shift within NIH away from total support for facilities and operations. 
What the short-range implications are of this change in funding cannot be 
assessed until detailed information becomes available regarding support for 
computing in the individual research grants and contracts. From a long
range point of view, it may well be that the pattern now evident in other 
Federal agencies of shifting a larger fraction of support over to institutional 
funds will also develop within NIH. 

c. New support programs for computing were established within the NSF budget 
in 1967. Though the development of university computing facilities is one 
phase of this program, its major emphasis for the large established universi
ties--as measured by grants already made--is for developmental activities 
of a programmatic nature (examples: computer-assisted learning, time
sharing, interconnected regional computer complexes, computers in 
engineering design education). That is, this new program is not aimed 
towards an across-the-board increased support for computer facilities and 
computing operating costs. 

3. At the University of Minnesota, the expansion of computing facilities is 
currently taking place in units of the University for which Federal support for 
computing in research grants and contracts is not as well established as in the 
physical sciences, medical sciences, and engineering. Sources of funds for 
computing in UCC show a high degree of concentration in relatively few depart
ments and colleges. There is reason to hope that outside support in other 
academic units will grow; however, it will take time to develop it. In the 
meantime, the need for, and the interest in, developing a computing capability 
for these units does exist; an increase in the level of institutional funding is 
implicit in such a development. 
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4. The rapid growth of computing in instructional programs will require special 
consideration for institutional support. 

a. The University Computer Center facilities are used for most of the comput
ing associated with the instructional programs for both undergraduate and 
graduate students, and at no cost to the department or students. This 
program will inevitably grow very rapidly as individual departments and 
colleges impose a requirement of formal acquaintance with the use of compu
ters as a condition for receiving the baccalaureate degree. For example, new 
courses in introductory computer science have been developed by the 
Department of Mathematics, Computer Science options will be available 
baccalaureate programs in Mathematics and in Electrical Engineering, and 
other curriculum changes are being planned in I. T. and elsewhere which will 
markedly in..:.x.-ease the demands for computing in UCC. It is likely that the 
present pattern of meeting part of this need on a fast turn-around batch 
processing basis using the 1604 or the 6600 will continue for the immediate 
future. The demand for time-sharing terminals will also increase. These 
activities will continue to be supported largely by institutional funds. 

As pointed out previously, the cost of the time-sharing terminals during 
1967-68 was approximately $50,000. 'Nhen this cost increases by a factor of 
two or three, that is $100, 000-$150, 000, there are marked advantages to 
having the University purchase its own system and lease the time-sharing 
software associated with it. A system capability of handling 100 to 150 
terminals would in the present market cost approximately $1 million. If 
amortized over a five-year period and assuming software costs of $50, 000 per 
year, an annual commitment of $250,000 would provide the University with 
a time-sharing capability at least ten times that which was used during 
1967-68. In other words, there would bean annual cost of approximately 
$2,000 per terminal. Experience has shown that in a typical usage, 40-50 
students can use a single terminal. The cost for providing such a time
sharing facility to students, therefore, is appro)Eirnately $40-$50 per student 
per year--or about $15 per student per quarter--a cost figure which is 
comparable to that of a science laboratory such as physics or chemistry. For 
the University itself, such a system can likely be justified by 1971. A sugges
tion has been made--by a non-University source--that the state of Minnesota 
should consider such a time-sharing system for all public institutions of 
higher education with the University in charge of the operations in the 
system. If planning in this direction should develop, it should be considered 
for support from the 1969 Legislature. 

5. Many new activities, often of a service nature, will be developed using the 
University's computing system. The service nature again implies institutional 
funding to a considerable extent. These will likely include: library services, 
student admissions and registration, class scheduling, and others. 
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C. Space Requirements 

To date the University has provided space for its computer centers by remodeling 
existing space rather than developing space specifically ear-marked for computer 
use. This matter was modified in 1967 by the lease of the Computer Center on 
Highway 2 80 (NSP Building). Purchase of this building has been recommended to 
the 1969 Legislature for funding. The need for space, and the advantages of devel
oping physical space specifically designed for computer usage leads one to expect 
·that each biennium of the next decade should include computer areas. Among these 
are East Bank campus (engineering and physical science areas), East Bank campus 
(College of Education area), St. Paul campus, 'Nest Bank, and UMD. Specific 
details regarding some of these needs have appeared in previous reports. 

Vll. SOME CONSIDERATIONS IN FUTURE PLANNING 

A. Coordination of Activities 

There are a variety of ways in which coordination between the IBM 360/50 system 
and the CDC 6600 system and its satellites can be and are being implemented. One 
area relates to peripheral equipment; for example, developing and maintaining a 
compatability for input devices such as magnetic tapes and for output devices such 
as visual displays. As new programs develop, particularly those requiring remote 
on-line capability, there is agreement that, through mutual consultations and 
coordinated planning, determined efforts will be made to use the total University 
system optimally. One mechanism through which this coordination will be 
accomplished is periodical meetings of the directors of the individual computer 
centers. 

The availability and development of competent supporting staff is, and will continue 
to be, a limiting factor in computer usage. It is highly desirable, therefore, to 
have some coordination in staffing, particularly with regard to systems planners. 

B. Specific Developments in Individual Centers 

In addition to the general statements immediately above, a brief summary of the 
potential developments in some of the general-purpose computing facilities may be 
helpful. In each case, the statement is a very brief--and, therefore, incomplete-
summary of a statement prepared by the individuals identified in Section II. 

1. University Computer Center. UCC faces the need for development of both 
educational and research aspects of computer utilization. For the 6600 system, 
this requires that the Center undertake research leading to optimum network 
configuration and the development of appropriate language concepts of software 
for communication and control. These efforts must in particular be directed 
for the remote complexes being established; that is, the development of software 

-16-



for both remote batch processing and local interactive activities. As a special 
case, there is great interest in developing an integrated system having both 
time-sharing and remote bat.::h processing capabilities. In summary, there
fore, the major thrust of the research activities of the University Computer 
Center for the next two or three years will be in the area of software and 
languages. 

2. West Bank Computer Center. The program of the West Bank Computer Center 
can be expected to increase very rapidly in the immediate future. A new gradu
ate program has been established in the analysis, design, and operation of 
computer-based information systems. The MISRC has been established to 
provide a focus for research efforts in this area. The 'ATBCC will also provide 
computing capability for most of the social science departments of CLA. The 
use of computers in the social sciences likely will grow very rapidly during the 
next few years. For both CLA and SBA there exist a number of active research 
groups. The development of a computerized capability in the Wilson Library on 
the West Bank will likely involve also the use of WBCC facilities. 

3. Bio-Medical Data Processing Center. The dominant goal of BDPC is to develop 
an all-purpose medical research and service facility including computational 
facilities, communications, and display as well as systems development. 
Furthermore, the Center has the major responsibility for service programs as 
it relates to hospitals and to academic programs and research teams in the 
College of Medical Sciences. As the data processing and other service programs 
develop, it is the intention to transfer to the 6600 an increasing proportion of 
the computational load, using the communications link which has been established. 

4. St. Paul Computer Center. It is anticipated that both the research-related use 
and the in-house service types (for example: dairy herd improvement, soil 
testing, and farm management) will increase with the latter programs showing 
a proportionally large increase for the immediate future. The use of the 
computer center for instruction can also be expected to increase. Associated 
with this expanded program is a need for additional staff--particularly academic 
staff--a need for a high-speed remote terminal to the 6600 system and the need 
for space specifically planned as computer space. 

s. University of Minnesota, Duluth. The installation of the mM 360/44 computer 
system at UMD will permit not only greatly expanded research and instructional 
uses, but also will make it possible to effect a major improvement in data 
processing capabilities on that campus. Among data processing are not only 
those of the Business Office but also those of the Student Personnel Services. 
There is a feeling that UMD is in a unique position within the University to 
experiment with automatic registration, and other student-related activities, 
with good prospects that such experimentation would be of significant benefit 
to the entire University. A proposal is being developed for submission to NSF 
for support for capital equipmet'lt and for operations for the Center. Additional 
institutional support will also be required. 
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6. Center for Human Learning. The Center for Research in Human Learning 
directs its research towards a more thorough understanding of the learning and 
teaching processes in order to make effective use of computers in computer
assisted learning. It is expected that as this understanding develops, it will be 
applied in a variety of subject matter fields. Three areas currently involved 
are engineering graphics, German, and physics. 

-18-


