
HINUTES !OF THE I.mETING OF THE JOINT F_PPROPRIATION SUBCOi>".1UTTEE 
ON EDUC~TIOH 

February 12, 1981 
o 

The meeting of the Joint Appropriation Subcommittee on Education 
on the Regent's modifications was called to order at 7:35 a.m. 
on Thursday, February 12, 1981 by Chairman Donaldson in Room 104. 
Capitol Bldg., Helena, Montana. 

All members were present including Curt Nichols and Bruce Shively, 
Fiscal Analysts. 

GLEH LEAVITT gave the Budget Office reco~endation for the modi­
fications as requested by the Board of Regents. There are three 
modifications one of which the Regents did not quite request in 
that form. (See EXHIBIT B of 2-10-81 minutes.> That is the 
Operational Base Adjustment. The request that came into the 
Executive was for $1,200,000 for the first year and $1,300,000 
for the second year for all the units. He stated that they 
cut them about in half and put them in a pool of base adjust­
ment money. This recommendation by the Budget Office is for 
$750,000 per year and would be distributed by the Regents. 

MONTS (Montanans on a New Track for Science) 

GLEN LEAVITT stated that they are requesting $200,000 for FY 82 
and $300,000 for FY 83. It is a program to get Montana up to 
par with other states in research. The National Science Found­
ation gave a grant to the units for $2,350,000 for five years. 
The systemwide request is for Library Acquisitions. This was 
first put forward as a request for $1,400,000 for the first 
year of the biennium and the Regents changed it to $700,000 
for each year of the biennium. 

JAHES MICHELOTTI, Director of Computer Services, gave the 
requests in addition to the Regents for Montana Tech. (See 
EXHIBIT C of 2-10-81.) He discussed the handout in regard 
to their computer request. (EXHIBIT A) There are close to 
900 students using the computer out of 1,700 students. He 
stated that they had looked at all the alternatives, the 
first being that they could get service outside, either from 
the State of Montana or at Bozeman. That works for single 
shot types but not very well for a student. About one year 
ago there were from 25 to 30 students who had to use some 
sophisticated engineering research application and now there 
are over 200 who need to use this. In order to take care of 
the need we have requested an add-on to our existing computer. 
The computer they presently have is the PDP 11/70 there are 
over 50 terminals running off this. The ade-on they are re­
questing is called a virtual machine. It has capability of 
handling engineering and research jobs. 

~R. MICHELOTTI stated that in the budget they were given a 
certain amount for 1983. The problem exists right now and 
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some~ow a solution to this problem must be found. He stated 
that they were given $177,000 in the Executive t.udget for the 
computer and based on their estimates that is not enough. 
They will need somewhere around $17,000 for FY 82 and $320,000 
for FY 83 for this computer in order to get it. He also stated 
that the need for the computer is not due to the new science 
degree granted by the Board of Regents. It is needed because 
of the research and engineering at Montana Tech, 

DR. VERNE GRIFFITH, Director of Research discussed the modified 
request in addition to the the Regents for an X-Ray Diffracto­
meter. (See EXHIBIT C of 2-10-81 minutes.) The equipment 
they now have was purchased in 1948 to 1951, It is unreliable. 
Since 1948 there has been a great concern with radiation safety. 
This equipment is not fit with today's standards. This equip­
ment is not what the graduate will encounter when he goes to 
work. (EXHIBIT B) 

CHAIill1...t\.N DONALDSON asked what was an X-Ray Diffractometer used 
for. 

DR. GRIrPITH stated that is is used to tell us about crystal 
structure. 

SENATOR JACOBSON asked how many students are involved in these 
courses. 

DR. GRIFFITH stated that there are ten seniors in metallurgy. 

COl1MISSIONER RICHARDSON gave an overview of the modifications 
recommended by the Board of Regents and the other special issues. 
(See EXHIBIT A of 2-10-81 minutes.) The first special issue is 
the revenue estimates built into the LFA's recommendation. Sever­
al of the colleges and universities feel that those estimates are 
too high. Particularly on the other funds. A lot of the revenue 
estimates are heavily dependent upon federal funding of contr~act 
research. He stated that they are concerned about cutbacks in 
federal programs. 

COHHISSIONER RICHARDSON stated that the second special issue is 
the enrollment projections. Some of the campuses are not in 
accord with the estimates made by the Co~~issioner's Office and 
by the LFA. This is related to the contingency fund. They are 
concerned that if this committee does develop relatively con­
servative estimates then the committee "lOuld need to consider 
being a little more liberal with the contingency fund. 

The third special issue is indirect costs. And the fourth is 
computers. The Regents approved three new computers. Eastern 
is requesting $551,000 for a new main frame computer. ~ontana 
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Tech is requesting $337,800. University of Montana is request­
ing $364,000 and Western is requesting $7,250 for a printer, 
(EXHIBIT B) 

DR. IRVING DAYTON gave a presentation of the HONTS PR0GRM~ 
(Montanans on a New Tract for Science) which the Board of 
Regents have recommended. This modification is directed 
at the need for continuing state support to develop research 
in the University System. The National Science Foundation 
gave them a grant for $2,335,000 over a period of five years. 
The basic idea is to use it as a developmental program. This 
amounts to seed money to get people started and is not aimed 
at long-range support. They are asking for $200,000 for the 
first year and $300,000 for the second year. Once these people 
are able to move out on the national scene and compete they 
can bring back additional grants and additional equipment. 

DR. GARY STROBEL from Hontana State University spoke in support 
of the HONTS PROGRAH. He stated that if they don't get the 
funding the program stops in 1981. 

Testimony was given in support of the HONTS PROGRA.1'1 bv: 

Dr. Gary Strobel, Professor of Plant Pathology, Hel Ryan, 
Vice President of the Hontana Power Company; Leland Walker, 
Chairman of the Board of Northern Testing Laboratories (EXHIBIT 
C) • 

CHAIRi'iAN DOEALDSON asked if we are talking about an act of faith 
on the part of the state or a committment on the part of the 
state relative to the match. 

DR. DAYTON stated that they are. They put together a proposal 
that had a scientific plan in it, The foundation put a limit 
of $3,000,000 on the five-year plan. They made a criteria in 
putting these proposals together; a "state committment" to the 
program. He stated that they felt that they should as found­
ation money tails off be building in state support and maintain 
the intent of the program. He also stated that they thought 
they would start and move it up year by year so it can be built 
in. Their pro?osal was accepted in the context of this proposed 
match. 

CHAIR1'iAN DONALDSON asked if it is funded for $200 000 for FY 82 
and $300,000 for FY 83 if it will reflect higher amounts in 
future years. 
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DR. DAYTON stated that yes, it reflects a $400,000 to $500,000 
match the following biennium. That biennium would complete 
this program. He stated what they would like, the budgeting 
formula does not recognize; t~at is research. They would 
like in a long run to have sorne state support for this pro­
ject as the National Science Foundation drops out. 

C}mIP~~N DONALDSON asked if there would be any spin off for 
the other campuses. 

DR. DAYTON stated that it would in a couple of ways. The 
competition is not only open to academic scientists, it is 
open to any scientist in t~e state. 

REP. BE~\jGTSON asked if they cooperate \vi th industry. 

DR. DAYTON answered that it is accessable to people in govern­
ment and private business. When they developed the proposal 
they sent notices allover the state and got back 112 proposals 
from individual scientists. 

REP. BENGTSON asked if the non-state scientists provide any 
of the matching funds. 

DR. DAYTON stated no, at t~is point none was proposed for fund­
ing. This is looked upon as a state program to ,develop a state 
resource. 

COMHISSIONER RICHARDSON stated that the second modification is 
for Library Acquisitions for $1!400,000. 

Testimony was given in support of the LIBRARY ACQUISITIONS by: 

Donald Rabbe, Academic Vice President at University of Montana 
(EXHIBIT D); Elizabeth Morrissett, Head Librarian at Montana 
Tech (EXHIBIT E)i Paul Dun~am (EXHIBIT F)i Ellen Newberg, Head 
of Technical Services (EXHIBIT G)i Randall Collver, Professor 
at College of Great Falls (EXEIBIT H). 

PRESIDENT VAN de ~'JETERING spoke \vi th regard to the modifications 
for Eastern Montana College. ~~e Washington Library Network (WLN) 
proposal is for $368,000 for the bienniuD. For the first year it 
is for $221,000 and the serond year it is $146,000. This is a 
proposal of all the units \-;~lic~ benefits the entire system. It will 
provide membership in the WLN and the hardware to function as a 
member. It is not a substitute for a continuing acquisitions pro­
gram, Individual collections will still be maintained. But it 
does provide an opportunity to share the resources of all the 
libraries within the system. He stated that they have talked about 
this problem for a long time. Their need is to share the resources 
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of the University System across the state. The three major 
areas of opportunity are: (1) link all libraries together 
so we can use them to a maximum advantage; (2) we will be 
able to selectively acquire collections and carry the acquisi­
tion budgets farther; and (3) there is real efficiency in 
economy in the technical side of the library. 

COMMISSIONER RICP~RDSON stated that there is a group called 
IIFriends of Higher Education ll who are concerned about the 
University System. Two of whom are present and would like 
to testify. They are Bill Sc~midtfrom Helena and Ian Davidson 
from Great Falls. 

BILL SCHMIDT gave his testimony with regard to the faculty 
salaries. Recently the University of Montana was involved 
in the review of their programs by by accreditation teams 
and the study by that team indicated that there should be 
at least six to seven faculty added to the University of Mont­
ana. Approximately 50% of the faculty members should be PHDs. 
There are approximately 200 PHDs coming out of the educational 
pipeline each year and there are 1500 jobs available. 

IAN DAVIDSON gave testimony in regard to the University-and the 
MBA (Masters of Business ~ministration) . 
PRESIDENT BOv.."ERS gave his presentation in regard to the HBA 
modification for Eastern Montana College. Currently the Uni­
versity of Montana offers two MBA programs, one in Missoula 
and one at Malmstrom Air Force Base which is totally funded 
by the Air Force. There is evidence of a strong demand for 
a MBA program in Billings. The most effective vlay in which 
to offer that program in Billings is to use the combined re­
sources of the University of Montana, Eastern Montana College, 
and Montana State University. (EXHIBIT I) 

PRESIDENT VAN de \'!ETERING gave his presentation for the MBA 
program. He stated that there has been a growing interest 
in Billings for this program. He stated that they surveyed 
all the graduating seniors and found that 56% had high interest 
in Billings for this program. In addition to that they have 
started a survey within the community and again find a high 
sense of need. The number of people w~o showed interest in 
the program is 203. 

PAUL BLO~lGREN, Dean 0:: Business Administration for the Univers­
ity gave his testimony. He stated that Larry Jones, Academic 
Vice President at Eastern inforreed him that there was a strong 
demand for an MBA prograr.1 in Billings. He stated that they 
put the progrcm through the Boare of Regents and they passed it. 
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HR. BLOHGRE:~ stated that the degree would be offered by Bill­
ings. They would use the faculty from Eastern and Montana 
State University on a time release basis. Eventually the 
program will have to have four or five full-time faculty 
members. He stated that he checked how much computer time 
they use for the ~ffiA Program (Masters of Business Administra­
tion) at the University of Montana and figured they would 
use the same amount at Billings. 

CHAIImAN DONALDSON asked why 've don't just improve the si tu­
ation at Missoula and if there were advantages he was not 
aware of taking it to Billings. 

lJI"..R. BLOMGREN stated that his understanding was that in the 
surveys made :'Jy _~lr. Jones approximately 90% uho \vanted the 
degree are already employed in Billings. 

COMHISSIONER RICHARDSON stated that the last special issue 
he wanted to discuss was for the allocation of repair and 
maintenance funds. (EXHIBIT J) The LFA is recDmmending 
$1,090,000 for the first year and $1,188,100 for the second 
year. The Interim Finance Committee took the position that 
while this money should be built into the budget the Commission­
er!s Office should come up with a recommended approach for 
allocating this money to the six universities. He stated that 
they have done that using a distribution based on gross square 
footage for the state supported buildings. This does not take 
into consideration such factors as lawns, roads, parking lots, 
etc. Each President has agreed ~lith this distribution and 
is presented to you at this time. 

REP. KEN NORDTVEDT gave his testimony in support of the indirect 
costs that were incurred while doing research at Montana State 
University. He suggested that perhaps 85% of indirect costs 
should stay on campus and be earmarked for paying the legiti­
mate indirect costs and maybe 15% sent to the state. 

TO?'l NOPPER, Director of Administration at Montana State Univers­
ity discussed the indirect costs. (EXHIBIT K) 

RAY HURRAY, Vice President of Research at the University of 
!1ontana gave his testi~ony in r2gard to indirect costs. 

CURT NICHOLS stated that the total indirect costs for the 
systems projected for 1982-83 were $2,800,000. 
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DR. VERNON GRIFFITHS, Director of Research at Montana Tech 
discussed three points about indirect costs. First the 
validity of the indirect cost projections for the next 
biennium. At this time the prognosis is t~at there will 
not b:: any MHD research of the Department of Energy. He 
stated tha.t if there are severe cuts made it looks like 
they won't come close to the projections. He asked the 
accountant what they might recover from signed contracts 
and based on that their recovery is about $79,509. 

Meeting adjourned at 11 a.m. 
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The Computer Center at Montana Tech is one of the busiest and 

heaviest used facilities on campus. On any weekday during the 
o 

~ academic year approx1mately one-half of the total student body will 

use the computer. Tech's Spring Semester/198l course offering include 

over 20 courses that teach computer concepts. In addition to regular-

ly scheduled day classes, computer courses are taught on every week-

night except Tuesday. These evening courses are heavily attended by 

local business people, teachers, etc. who are beginning to utilize 

computers in their work. Needless to say, the computer is an integral 

part of a students education today especially an engineering student's. 

However, on Tech's campus this was not always the case. 

In the ear1y-to-mid 1970's Tech had less than 5% of its total 

student enrollment utilizing the computer (Illustration 1). At that 

\ 
time a representative group of Tech's instructors, administrators and 

researchers, called the Computer Committee, was assigned the task of 

improving the Computer environment on campus. A detailed study 

resulted, specifying needs, objective, goals, etc. In January of 

1976, after over a year and a half of efforts by this group, a new 

academic oriented computer arrived on campus. The main selling point 

of the computer was that it would provide hands on experience to the 

student via computer terminals. The machine cost $106,000.00, was 

equipped with 3 terminals and according to the vendor could be 

expanded to handle the needs of Tech campus for at least 5 years. 

Fortunately, the vendors promises were true. On the fifth anni-

versary of this machine's arrival, January 1981, the machine has grown 

to support 45 terminals (Table 1, lists on and off campus terminals). 



Terminals are located in most every building on campus and several 

departments (Mining, Computer Center) have more terminals today than 

came with the original machine. Today, Tech has approximately 

$250,000.00 worth of equipment. The machine still has some room for 

expansion and probably will continue to serve the college for at least 

3 to 5 years. 

Tech has seen one major change in its computer usage over the 

past 5 years and this is the main reason for this paper. Tech's 

present computer is a mini-computer, a very powerful mini-computer, 

which is very good at handling many simple jobs at the same time. 

Until recently, the majority of users of the computer were the novice 

type, with simple requests. However, the novices are now becoming 

sophisticated. Tech's present computer cannot handle sophisticated 

large jobs. The problem is especially noticable with the engineering 

users and in Research activities. Engineering sophisticated computer 

usage has grown more rapidly than that of any other group of users. 

(Illustration 2). The applications that engineers run on computers, 

such as simulations, and models are very sophisticated and will not 

run on Tech's present computer. Almost every engineering department 

on campus is making complex use of the computer. As of this writing, 

Mining, Petroleum, Environmental, Hetallurgy and Engineering Science 

people are at a standstill with computer applications beyond the 

capacity of Tech's existing computer. These applications are prac­

tical, every day activities that todays modern engineers are using on 

the job. This situation has been building. A year ago, only one 

department had this problem. Today, there are five departoents with 
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approximately 130 to 200 students effected. 
o 

There are 2 possible solutions to this problem. The first, which 

has been attempted, is to purchase computer service from an organiza-

tion which has this computer capability (Dept. of Ad - Helena, MSU). 

The cost of providing computer solutions to sophisticated engineering 

problems through contracted services is expensive and has resulted in 

one time shots which in a student educational environment is imprac-

tical. 

Tne second alternative is to enhance the present computer 

resources to handle this type of activity. Tech's present computer is 

modular in design with tremendous expansion capability. However, it 

cannot handle without some assistance, large sophisticated jobs. The 

key words here are "without some assistance." This solution then is 

to couple Tech's existing computer with one that can handle these jobs 

(Illustration 3). The computer that handles sophisticated jobs 

(labeled Virtual Machine) is a stand alone computer that can run 

independently of Tech's present Computer (PDP 11/70). This solution 

would enhance Tech's present operations and permit it to handle complex 

engineering applications. Tech's present computer would continue to 

handle all users. The PDP 11/70 would determine whether or not a 

users request needs its own services or the services of the new compu-

ter. This concept of connecting computers is called "Networking." 

MontRna Tech and its people have worked very hard over the past 5 

years to provide state of the art computer concepts, tehcnology and 
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equipment. The Computer Center at Tech is serving the college very 
o 

11!10 

well. In order to continue to do so the addition of the Virtual 

Machine is a necessity. Thank you for your time. Please feel free to 

call me if you have any questions. (496-4271). 

James F. Michelotti 

Director of Computer Services 

JFM/ms 
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ON CAr~PUS: 

DEPARTMENT 

ADMI NI STRATI ON 

BUREAU OF MINES"- -

BUSINESS OFFICE - -
COMPUTER CENTER - - -

DEVELOPMENT OFFICE -­
ENVIRONMENTAL ENG/OSHA 

LIBRARY - - - - - - - - - -
oj 

MATHEMATICS - - - - - - - - - -

MET. & M.P. - - - - - - - - -

MINING - - - - - - - - - - - -

PETROLEur~ ~ - - - - - - - - -

PHYSICS . 
REGISTRAR - -

TABLE 1 

TERMINAL DIRECTORY 

o 

TERMINAL TYPE 

1 LSI ADM 3.,.CRT 

1 DECWRITER II 

1 DECWRITER III 

2 TEKTRONIC 4025 CRT 

1 DEC VT100 CRT 

1 LSI ADM 3-CRT 
6 DECWRITER II 

1 DECWRITER I I I 

1 DECWRITER I I 
1 DEC SCOPE VT50 CRT 
1 TEKTRONICS GRAPHIC 4027 CRT 

1 TEKTRONIC 4006-1 CRT 

1 LSI ADM-3 CRT 
1 Intertec Intertube CRT 

1 Intertec Intertube CRT 

1 DECWRITER II 

2 DECWRITER II 

1 LSI ADM-3 CRT 

1 o ECVJR ITER I I 

1 TI SILENT 700 

1 DECWRIT ER I I 

1 DECWRITER I I 

1 DECWRITER I I 

1 DECWRITER III 
1 TEKTRONIC 4006 CRT 

1 TEKTRONIC GRAPHIC 4027 CRT 

1 DECWRITER I I 

1 LSI ADr1 3 CRT 

1 DEnJRITER II 

1 LSI AD:·1- 3 CRT 

BUILDING/ROOM 

MG/l09 

Mai n/330 

Ma i n/220 

Main/330 
Main/330 

r'1G/208 
MG/110 

MG/110 

MG/l09 

r'1G/lIO 

HG/lIO 
~lG/lIO 

MG/110 

r·1G/l09 
L i b-i~us/207 

Pet/lO 
Lib/208 

Lib/209 
Ma i n/l14V 
Main/114B 
Met/016 
Met/lIS 
MG/I04D 

r~G/I04D 

r~G/I04D 

~lG/l04D 

Pe tllO 

Pet/IO 
Fet/204 
r.'.~/210 



OFF CAMPUS: 

DEPARTMENT 

. Butte-Silver Bow - - - -

Mineral Research Center -

National Center for 
Appropriate Technology 
(NCAT) 

Poole, Dr. M. 

School District #1 

St. James Hospital 

TABLE 1 (continued) 

TERMINAL DIRECTORY 

TERMINAL TYPE 

1 DECWR ITER II 

1 LSI ADM-3 CRT 

1 DECWRITER I I 

1 DECWRITER II 

1 LS I Aor~ 3 CRT 

1 DECWR ITER II 

1 NCR 299 

1 LSI ADM-3 CRT 

BUILDING/ROOM 

Courthouse 

Courthouse 

Ind. Site 

Continental Dr. 
Continental Dr. 

Home 

Butte High School 

Butte, Mt. 
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Ins t l~uct i,pr.: 
~ 

Computer Science -

Engineering 

Arts & Science 

Adr~dnistrative 

Computer Center 
Bureau 

SUB TOTAL 

i=-ersonne-

Math 

~1ining 
Met & ~1.P. 
Osha & Env. 
Physics 
Chemistry 
Geology 
E.S. 
Petroleum 

H.S.S. 

SUB TOTAL 

2.5 
1.5 

TOTAL 

6 

3 
4 
3 
3 
2 
1 
1 
2 

2 

27 

4 

31 



1963 - 65 

1967 - 69 

1969 - 71 

1975 - 76 

1980 - 81 

Computer Courses Evolution 

Physics 305 

Phys i cs 426 

Math 227 
Math 426 
Math 480 

Math 140 
Math 227 
~1ath 228 
~1ath 250 
Math 480 

C.S. 

Credits 

1 

1 

1 
1-4 
1-5 

2 
2 
3 
1-5 
1-5 

Proposed Computer Science 
Degree 
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to COTnputer-Science Courses, 
Colleges Scramble to Find Prrfossors 

o 

e It; rise by 20 p ct. a year at SOlne institutions, while industry lures graduates with heft~ -lack Magarrell 
el ::lUments leveling ofT, 

. :hter, and graduates 
jo~, computer science 
ring more success than it 

d _r computer scientists 
eater than the supply, ac­
sti--ate. 

1 computer-science 
: r'!!If>idly-by 20 per cent 
- at some institutions. 
TO industry are grabbing 
th_llary offers that have 
" per cent in the past three 

of ,culty members in the 
u.-versities to scramble 

d part-time teachers. 
itr..,...,regon. enrollment 
DC courses is up 34 per 
a~ 
100ding into computing," 
H ietniemi. head of Or-
1t'; computer and infor-

r-srience departments 
.y Ie says, "as much as 
:af,..re temporary or part-
1iy w?y we can deal with 

:i! IS his department has 
dl-"'me faculry members 
~mbers hired on a part­
:, t sis. 
-s,_e ha5 been looking 

people--consu]tams or 
{al" indusrry-who have 
te ;cien..:e and might be 
c1...,. 

Te~,;hjn9 

sc ntist on the Oregon 
w.Mg . left last month to 
job with General Tele­
tr. ics COQoration at 

'le ~::..:eiv::.'d J~ an 
'r. '--". 

I 

£ 
.!'.\, ..... ,\(x \~ ";:;- ,~ 
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Jobs for computer specialists 

19780 1990 iii 

Systems analysts 

.. AOJECTIO'" BY BURE"U OF LAaOk STATtsncs 

"It's an impossibility to fill faculty po­
sitions," says A, Joseph Turner. head of 
the computer-science department at Clem­
son University. 

He says he has to compete .... iL'l other 
universities, as well as with industry-but 
the-industrial competition is hy ::lr the 
toughest. 

'There seems to be a slight increase in 
the number of Ph.D. graduates coming out 
this year," he says, "but more of them 
than before are leaning toward indusU=Y:"'" 

Mr. Turner says he talks to graduates 
in computer science who say they are in­
terested in academic jobs, but they often 
change their minds and accept higher-pay­
ing jobs in industry. There's no' u~e even 
trying to attract the graduates who list 
themselves as lou'.;;ng :or juh in indu,;rry, 
he says. 

'The Funds Aren't There' 

In SEeking more money to expa.nd :heir 
programs and compete with industrial sal­
ari::s, Mr. Turner ~ays, compuler-!'.cience 
dcp::r::nents run into ~trill£enl l'>u;!gel lim­
i!s --~e! b) e:ther the university lOr tho:: 
~. :~!!::·---th~it \" ert" r;-t "ed 0n .0.rl t·~:..rIiC'r ex­
pcc:':'l:i,'n (If iiirfc! I..Jr no ~n.l\l.'lh. 

"\\'c'rc in.! period of r.,~jd ,;J"v,fh :.nd 
th: fIJrl,i, arcn't :h\.:fC," Mr, Turner C,;,],,,. 

850.000 

CompoJter operators Computer 
service technicians 

CHRn~IClE CHARTS by PETER H. STAFFORD 

Enrollment in computer-science courses 
at Clemson has been increasing by about 
:;0 per cent a year, he says. Enrollment 
rose about 50 per cent this year because 
of a change in the business-school curricu­
lum that caused both freshmen and soph­
omores to take a required com pUler course 
in the same year. 

Some 200 Clemson students chose to 
major in compu1t:r science this year, the 
first in which the university offered bach­
elor's and master's degrees in the field, 
·Mr. Turner says, and 100 freshmen have 
been accepted as computer-science majors 
for next fall. 

"Before it's over we may be one of the 
two or three largest majors on campus," 
he says. 

At tht' l'nivcr~ity of Illi nt'i:, at Crbna, 
the: wlmher of ~(Impany recruirer", loc,;"ing 
for graduates in computer s..:icnce in­
c<ea'>ed from 35 in 1'}71-72 to 60 in 1975-
76 "nd JCJ6 in !97lJ-SQ, according to David 
R. Opperman, placement dire:ctor for the 
college of er.!;ine-ering. 

The Cl'l~c~~c Pl:lCt:ment C,.i;ncil ;~·P\.r's 
!hat t!le ;!Ve:-Zlt:~ f:"'~!:lth!y ~ :dar y ('ITelcd 
Yo l:~'."· gr.ll..h;.1h ... ", \\ i:h b~l\,. ~",:~('r'~ dc-,Sf·..:es 
i:-I c.~':;Jrur::r .. c::..~ncc n''-.C f:-I..<n ~,')!_" in 1{/74 
((·5 I. I;) in ! (177 ;HHf S J .5:'~ in j I" ~;J. -rh,\t"~ 

,H, !f<'~i e;l"tt: (.f ~;O per ccnr in ~i, ) C.Irs. 

---------------~-- --_._--,--------,-.-_.----- ._----

"S ' tudents are flooding into COl11puting, 
As Jiluch ~IS one- tll. ird of tIl t: stafr are 
tenlpnrary or part-tjrners; it's the 

1 1 1 "1" •• nn:\- \\:~l\' we ell! (('~~ W:tdJt." 

._----_._- --- --- .---- .. --. -

In coming years, the lu 
highc:r salaries may attral 
dents to computer-sciem 

. forecasters have anticipa: 
Projections by the fede 

National Center for Edt 
shoW the number of stu 
each year with bachelor'l 
puter and information s( 
from 7,580 in 1979 to 11, 
yearly increases averagin 

EmploymeTlt1trOouble try 

Computer science will 
of study for a growing sl 
during the 1980's, aceo! 
projections, In 1970, o~ 
thousand bachelor's degr 
puter science. That share 
thousand last year. By 1 
thousand bachelor's degr, 
U. S. are expected to be 
ence. By 1988, it will beel 
thousand, according to l' 
tiqics center. 

The Bureau of Labor 
pI Dyment projections sc 
lication this spring. estim 
me;:t of computer spec 
than double between 197 

I n that period, says P.a 
bureau's occupational-<: 
jobs for systems anajyst: 
increase by 120 per cer 
programmers, by 102 pel 

for computer operators, 
to 850,000; and for comp 
nicians, by 154 per cent I 

One consulting organ 
mated that the number, 
gr:lmrners hired"' by emp; 
per cent in 1979. Comp 
with the previous ).::ar, 
terns programmers-the 
re\~onsibilities than co, 
rners-was up by 35 per 
le~'1, ;::malystS-\l-ho yb 
\I,.!r~. of systems ?~(-gfa 
pUla prcogrammers-·hy 

O,,"'?nd Up 25 Pet. Thi'5 ': 

T~,\: demand for ;'~0fes 
the- compUier field ;,;..·i1J i 
t~l;~:1 :5 r~r (Cpt t~:s ). 
,,~!;'\ey by ~;;,;i;-,:::~ ::0; 

t;tlfl. 

}~!:ln \V_ Han1~~~n.(:!1~" 
pl.l~:.:r-~\:it':;ce ~Jcpi'i.::-·:-: 

"!:.' ~··f ~, !~~ouri ;!.t ~('~~ 
in t'17~ :\r:lt."riC;ii1 ('I,,:'r,;::. 

\,,_~ ~. !'.:::lilll: (h..!t i...:.<'~. ':1'­

n~r;·I"·r \.1: t.r:h!::.:·:"~ ;-_~. 
c'.1 ,_\t:'·;i,:~ L~.\~.:~ ~.:,,, 

t~l- f lJ;:~h •. ;: r:CC~;t .. ! ::.! :~', 

i,-,'"cl t ~~;.J i:.~"""" t~ :t;) (~ 
r.~'~ I '!! ~t! i~·:: (~.·\..:.,\~:d :, 

C.·: :~~JrT:i" '...,:,'" t ...... :..: ... 

rn, l','1 l).'~ if) " '.-';' 
p,' ' I, ',II'. Jr. ... '-'.;, 

. ~ .. ;. ,\' -:-,J 



Corr~puters 
COlllinur!J jnJ!!7 Preceding Pc;:!' 
Ph.D:~ it needed. f,)Jiowc::d by Mary­

'Iand with 73 p~r cent and lo"'a ",ith 
61 per cent. 

"No state is even close to produc­
. ing its need" at the bachelor's- and 

master"s-degree levels, he says. 
Two-year colleges and vocational 

schools in some states were:: produc­
ing more computer specialists than 
were needc::d, but problems of over­
supply at Ihat level were avoided be­
caU$e of "the severe shortage at the 
four-year kvel," Mr. Hamblen says. 

A Massachusetts-ba;.ed computer 
company, \Vang Laboratories, has at­
temptc::d to ease the problem of find­
ing specialists in software er.gineering 
by setting up a new graduate school 
just for thilt purpose. 

The Wang Institute of GrJouate 
Studies, located in Tyr.gsboro . .\\3.5s._ 
was established as an independent, 
nonprofit graduale school w;th a S3-
million gift from the fainily of An 
Wang, president of Wang Liborato­
ries. The first classes in a prognm 
leading to a ma$ter's degree in soft­
ware enginec::ring began iast month. 

NSF Study 

The National Science Foundation's 
latest r.ational survey of science 'and 
engireering personnel found ,~at ~e­
tween 1976 <lnd 1973 employment of 
comput<;:r s?ccialists rose by 30 pa 
CC'DL The o111y orner sci~nc~ ~~t~gorf 
in \vhich errp10ymtrtI incre::L;.e{! .jur­
i:1g lhat two-ye3r period. 2.:cord i :1j. t\l 

the study, was environIT!e:1tal s.::i­
ence. w·j!h a grow~h of 20 ?~r cer.t. 

The stully aj,(l fuund tbn: 
~ Four out of five co:n?l.lt~r s~ 

ciali,ts found jobs closely reia.e-d 10 

their degrees, com?ared V,iT_h about 
one out of seven for gf3.:iuates in 
mathematics and the social sciences. 
~ Employment of com;>Uler S?C'­

cialists in colleges and universities in­
credsed by more than 25 per cent be­
tv,an 1976 and 1978. The number oi 
bdch~lor's cegr'!es gr;>.nled in comptn­
cr s:i-:r.c-:: al:;(t incr~as-::d r.y r;:o:-~ 
than 25 per cent in that perioJ. 
~ The :'!umner of computer sp:::cial­

j'q'i ~mr:iu_,,'::-{! in the L~. S ~;~\,010- by 3.-; 
pl!r cer.t bc1w-::en 197.! anJ lY76; in 
the blll'",ing two years il grew ;,t 
nearly 10 times that rate. 
~ The n",r.t'o computer speciali>t> 

employed in 1'178 included 40,600 
women. O[liy 600 compuler speci:11-
ists-IOO of tht:rn worren-were un­
em?l()y~d ;,no looking for jobs in 
IY78, :!cco,(:ir!~ ttl the N.S.F. r~?0rt. 

l>- Of t~~ c'lJployeJ CO')Ji";kr spt:­
ci~li~h in 1'-l7~. only 1/,<;l)IJ '1r .. -ere in 
e:::::;:!;:;nic PO\b" C(Jii!;;-1r~d ·.;,·:~h 
173,000 in b~~:-.i\.(':') ... :Ifld i,~d~l~![y. 
14.()f){) in t!l~ :>."'l!cra! ~\)""ernr:l-;::nt. ;lrlJ 

~6.X(\, ......,·or;...ing f()r 'w:ni\.)lIj otL..:r 
ki:'I!'" ()f c.rlpil·yers. 
~ Tr:t: i~U'l,~""r of C~P~Il:-'-':.] C4)m­

t·'.::.:i s;'''-'':'';'l~J''L' h!!h d",::,'r,J '-:'~'­
~:-.:::) L~'.'; -:. t~.~L;) d, .. ,:jl:;:~\.t t,::: ... c~r: 
107~ ;~r~d j>-;7?--fi I!~I ""I {,t)"" to <"'.-7A7 

o 
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'..... By Jack Magarrell 
Richard M. Cyen wants all students at 
imcgie-Mellon University to have their 

MIn per~onal computt::rs. no matter what 
• 0 

.' their field of st~. . 
Mr. Cyert, who is Carnegie-Mdlon's 

. , esident is working on a plan that within --' . five years would require each student to 
flltrchase a personal computer, perhaps 

ith the aid of university loans. A program 
tw provide a computer terminal for every 
faculty member at Carnegie-Mellon is al­

ady under way. 
Mr. Cyert's plan is one of the more dra­

~atic example's of a move toward univer­
sal student and faculty access to com put-

s. Among the others: 

/ 

~ At !':orthern Illinois. University, a 
proposal to stop students from connecting 
" eir personal computer terminals to the 
, ~iversity's main computer raised a flurry. 
m'prolests from students who had invested 
as much as S2,OOOeach in such equipment. 
~ Stanford University reported last fall 

. ' ...... t it was equipping its deans and other 
top ~dminjstrators with computer termi-

" 1f..~OM'E P'i. Me CAVI" 

Presid~nt R/cha~d M. Cyeri hope-frhat, ",·ithin five years. all s/udents 
at Carnegie·Mel/on University will be required 10 have cam/mlers . 

•
- .) they could communicate v,1th each 
." . 
.ef elf:ctronically. 

lege identitication numbers permit access 
to the computer and also serve as an ac-. 
count number for allocating computer. 
time. 

• When Carnegie-Mellon'5 President 
Cyert talks about requiring personal com­
puters. ht: doesn't mean little handheld cal­
culators or even the AppJe or Radio Shack 
devices sold for home use. He means com­
puters equal in power and memory capac­
ity to units that today cost about $150,000 
and require a pickUp truck to C2.rry around_ 

~ At Dartmouth College, ail early lead­
er in offering all undergraduate students 

'; CeSs to computers, terminals are avaiJ­
:..Ie for use by 5tudents from 7 a.m. to 
3 a.m. Dartmouth's Kiewit Computation 
r~,nter has placed about 400 computer ter­
I nals on campus, and as many as 263 
<!I!Pn be o?erated at anyone time. They. 
are shared by 3,0{);} students, whose col-

~ At the Massachusetts Institute of 
Technology, Fernando J. Corbato. direc­
tor of computing and telecommunications 
resources, predicts that within 10 years 
every member of the faculty and profes­
sional staffwho wants one will havea "per~ 
sonal computer of signiti~ant potency." 

Within five years, Mr. eyert contends, 
personal computers approaching that ca­

Continued Of! Page /4, Column 1 

-
Computers _ .1. Coniif!Lledjr{lm Pa~e / 

pacity will be ~mall enough for a pa­
SI to carry and will cos! only 52,0(1() 
'Ie S4,OOO. Low-interest university 
IJIIIIIs could be offered to help stu­
dents buy their computas, he says. 

'"1 preparation for the day when 
pt anal computers become a general 
r,,-ir~ment, officials at Carnegie­
MeHon are studying how personal 
computers would affect educational 
pi rams anc! c<'Sls. 

"I] interview. President Cyert 
:,"\"0 lh~t lflc f;n~ i'!~:~ pro!ldhiy 
.( be tl.e "most marginal" area 
fc1 .ersonal compulers, but he imme­
ci :ly began to cite exccp:ions: a 
"~at need" for computers in archi­
tecture and design, possibilities for 
th ,- use in music, and, in the drama 
dt ,I1!llent, usc of c(lmputers to con­
tr~t(1~e Iighling. 

It n:?)' be f~ \ e :-. ..:ar~ be:ore Carne­
~~>·~,~t:i'0n qu:'t':l!\ 2.Tt" req~>irt'"c to 
L.-,,\~ CC"·.['l:·c::r .... ~,!r. r:cr~ ~ .. l)~"f\ut 
· ... ·lth;n 1'..-:. n(",J(t two \ C.i.:'"<" t~.r tl1);"'cr­

~;:y Cl..;.t.:ts 1(.1 Cl'~t:i;~~c·e the i:')~~G!:a· 
~i('n' C'f ind:\"; lUi11 ttjn:;n~1h for aU 
('::.'ih end dep"~lme;:l. h:"~Js. 

/.1\0 within lhe nO.t t;·."o Y::::TS, he 
..... -:)s. te':11tnc.ls ",in b~ pro .. id:-d f;)f 

:-.~:r (" ';":'Jitv rntrnr:.-r i:-: tLe che~~i:al­
:-ipg G:-P:1rt:'":~::nI ;~S a fir~! ~l:? 

··.~·,:if!t; a it:r;:~ij-JaJ for evc:ry 
r;',~~r i;, every Uc"raT1me!1t. 

. ~jg L:.::uity ntc:.hers· de­

''crs, s::y,; ~!.I:f.'5 !'-lr. 
: <;~,u~11J re "nnl b~jd­

~ :UJ !;J~L; <·.rlYJ"~ rut 
~,! (·f 1}'~ rr()(-=-t..-

l ~ '': j' ;:n ~n-
t -<1 ... ·tjl 'fl,'"' 

, 1\· .. {: !;,-

conce?tual CL1ncerns can ignore it." 
-At M.I.T., Mr. Corbato says, high pri­
ority is being given to planning a stan­
dard method of communication 
among the institution's many separ.ate 

. computer systems. 
Money for educational computers 

is scarcer than money for research 
computers, Mr. Corbato says, be­
cau;e research contracts include 

. computer costs. Educational comput­
ers h?ve to C(HPpete with a multitude 
.of ,YDt:;- cli:lim~ {'If"! .{he jnStituli"n~s 

general edUCation budget. 
At l'."onhern Illino!" more than 

4,O{)O students use computer termi­
nals in laboratories set up fOT that pur- . 
po>e around the c"mpus. But about 
I 00 students do their computer ","ork 
on their own terrnin,,!, without kav­
ing tll~ir 2~I~rt;T;,=nts Of do:--mitory 
~00;n$_ 

- Tt-lO\C )(~ S~t.:Jenf' r;(d-:-'~cd \.ocif­
t"f('iJ!, !;-' Iu~: fJJ(.rdh ...... L("'1 11 fde ul:y 
r;{.rnnJittr:t:' fCC('l!:-':llt:-r.~!cd ,1.;tt lllt"Y 

'.:ot hc "ll".-ed to U\c ti',~ un;' n~i:y 
.' l;,r.lj'uter through tl,eir hprne Icr~i-_ 

n"b. 
FcJ:ulty IT't'~lb~;s !~~1d Ct>::l;-,;:"!irlt"d 

t~i3t rt,~y \.'.c-rc L?\.'i!":[. i.rO~Jh;e g:::!:ir::; 
;,CCl'\S to the CC"ip~ler h~C;iu'::: of i'.s 
he~\ y u .. e ry stul:::nts. 

Slude:lt (lrf.-~ni73.:i()~s ~l;~jed that 
the rropo'al wOlJld neH only deprive 
~lLJJt'nt~ ('If the u~e of ter~i;:~b that 
l'dJ coq ther: fr("ll 55110 to s.:,('(1{) . I 

i ec:ch hdt wl)~dc :" .... 0 L,fce !L~i.1 10 l!5-e 
cdlC;'''!), cro\\ c~::-L! fdCj!itjC"~ in tile l;ili-

L,--';;'rlJlt-r ~.':;:cS' r.~~;-It:r 1;,..;.fJ L:;:",d- . 
l~;:'D /1\,< l)f !;,,'" }:":~,~ lc:r~:i: '~~~!'. 

.. , 

control the growlh in use of Northern 
IIlinois's computer facilities. 

The number of slUdenl-oy"ncd ter­
minals at Nonilern JJ1inoi~ can be ex­
pected to increase in the next few 
years, Mr. Pembroke says, and rules 
will be needed 10 a~sure students 2nd 

faculty members a fair share of avail­
able computer time. 

New equipment installed last spring 
increased computer capacity at the 
university by 400 10 500 per cent, he 
says. but increased use--due in large 
pan 10 a 50-per-cent growth in enr011-
ment in the computer-science de pan­
ment--cau'ed c(lmpu'~r p",rfo~r.1"nce 
to hUi ci(~\oI,:fl L:1'-,t faiL 

f-'--'~-' 

: 
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,A Ee po r t 

tJ 0 v '~ m b -:! r 2 1, 1 9 8 0 

On July i2 and 13; 1980, the biennial 
meeting of Compuler Science Department 
e h air Cl e n \-I Cl :.; h e 1 d Cl t S now b i r d , Uta I J • 

T his !~I f.: e tin i1. \-Ill i chi s 0 r G ani z.;:; d b y the 
Ccsputer Science BOdrd (CSB).* is a 

, for u n for tr I e h C <J J S 0 f the 6 of d epa r t -

r:l.::nts ill til,,: US and Canada that grant 
rhDs in Cv:',ruter Science. The meeting 
\-las <Jttendcd Ly 56 department he2ds or 
:. il e i r rep res e n t 3 t i ve s • and by 6 
observers from industry and government. 
This report was developed during the 
meeting as a result of intensive discus-
sions about the crisis in Computer Sci-
ence. This report \-las endorsed by the 
entire assembly. 

l. 

Respectfully subnitted, 

Pe t c r J. De n n i n g. Ed ito r 
Ed\-lard Feigenbaum 
Paul Gilmore 
Anthony Hearn, Past CS8 Chm. 
Robert \-.'. Ritchie. Program Chm. 
Joseph TrauL 
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Therl.: j:; 0 ~;(:~<.:r" ::.·l[,pOlll;r shor-tcq;e in the computing 
field, It 1:; Illu:;l CJ(II\.·.· ielL tlle PIID level: the supply of ne., 
PhD sis a 1J 0 II t 1 ~ 7. 0 r ll: 0 • d L: Itl CJ II d . Til \.: C r i sis has bee n pre -
e i i) ita t c cl II Y e ;qd ,) :; i v l: r /. 0 \~ t 11 0 f the <: 0 rn put i n g fie 1 d ., i t h n 0 

rn d t chi n g g r :,>\.J tho r u!) j \' " /' :; i 1.. Y lJll d get ~ inC 0 rn put e r Sci e n c e • 
Un 1 e s s tlH! t r l: : I d r l' v',' I' S C S , 1-1 e ., 1 11 soon los e 0 urI e a din 
cOInputer technology bC(;"ll:SC \Hc Cdnt10t train enough computer' 
experts iJnd beCiJuse \h' C:;JI1110t conduct the basic research to 
ensure a cOlltinuj Tli~ ~upply of new concepts for the long term 
future. Some of ttJe symptolns of the crisis include: 

About 200 /lew PhDs graduClted in 19'19 (do\.Jn from 
256 in 1975) as compared .,itll 1300 positions seek­
i r. g P)i Ds . 

Fe;.; e r t hun 1 0 0 new P tl D s sou g h t a cad e Iil i cpo sit ion s 
as cOMpared with over 600 academic positions known 
to be open. 

;U n d e r [r ad U 3 t e 
'0 n 1 y n 0 i:", i n cl 1 
size ove:- LLe 

enrollments doubled since 1975 with 
increase in l8b space and faculty 

SdlTle period. 

I~t~nse competition for computer specialists ha s 
p r OJ j :: e cdr- e (; ())- J S d 1 a r i e oS : n!;.' \.J to! See g r e e 11 old e r- s 
get offers r~atchillg full-year academic salaries 
for new PhDs; experienced assistant professors get 
industrial offers as high as $45K. 

To generate a greater supply of new faculty and other 
researchers, we need to enlarge the pool of students in PhD 
programs. The department heads unanimously agreed that the 
I' e qui red en\' i ron r.l e n t com p r i s e oS : 

Computing f3ciliLics capable of sustaining experi­
mental research. (An appendix to this report 
shows that this requires a capital investment, per 
researcher, of $30K for good facilities to $75K 
for advanced facilities.) 

More time for faculty to supervise 
dents in rf~seClrcl1. 

Increased support 
tanis. 

for graduate 

graduate 

research 

T t, l..' f (:} 1 0 \.' i I. L r l' I) ~) I' ':. e 1 iJ b J r ale s the::; c P (J i n t s . 

stu-

assis-
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There is i.J 5l.'VL'rc 1t,:J!JPow~r' crisi:.; in Comput€:r Science. 

1 her e i.J rea t: u l e s h 0 r' t il B (~~~ 0 f \oJ ell t r u i ned Corn put e r p e 0 p lea t 

all levels, especiully the PhD level. The PhD shortage is 

especially serious uec<luse it threatens our ability to con-

duct bdSic r~search in Corlputer Science and to train the 

next generution of computer experts. Some of the symptoms 

manifested among the 6 " PhD-granting Computer Science 

Departments in the US and Canada are: 

The total number of PhD Computer Science faculty 
in the U.S. increased from 805 in 1915 to 825 in 
1979. The net gain, 20, is 1.7% of the total of 
1130 PhDs graduated in the same period. Most 
faculty outflux is into industry, not retirement. 

The tot~l nu~tar of PhD graduates, the next gen­
e rat ion 0 f res C 3 r c h (' ,'s and t e <1 c I) c r s, has dec rea sed 
from 256 in 1975 to 200 in 1980; 

In 1980, there were 1300 jobs advertised for these 
200 PhDs; 

In 1980, 
academic 
positions 

fewer than 100 of these 
careers, and they had over 
from which to choose; 

PhDs chose 
600 academic 

Undergraduate enrollments have doubled since 1975. 
while faculty si~e and lab space have remained 
nearly fixed; 

Classes sizes <lre Significantly higher 
other science departments; and 

than in 

Experimental facilities in most departments are 
obsolescent and inferior to industrial facilities. 

This situation seriously threatens the ability of Computer 

Science Departments to continue developing tile skilled peo-

plc tl<:l:Jed [)(jll: lJy (jur ififurr,1CJtivn prvc'.:ssinG industry and 



It also thrcat~ns 

0Ur" ,Ibilily t::.; ctl:,lU'(:. \tlr'()ur~lj l.!;j.::;ic r~0carch, d 
t'JV 

continuing 

sup l-' } Y () f n (: W (; (J r. c ( p t :, r ,\ r' U I ~ } () II g t (: r" In f u t II r e . 

The c r i s i:; i II Co :'1:) u L ',: r Sci t: n c '': r (; :> u 1 t:.; from explosive 

growth of the cor .. put i rll': i n J u :,; try - - the " com put err e vol u -

t ion II - - since 1 ') '/1.5, d ~ (: rio d in \,I hie h there has been almost 

no g r ell': t h in Cor:, put e r Sci (; n (; L 1 abo r ~ tor y f a c i 1 i tie s 0 r i n 

the number of Computer Science faculty. 

Ex per j r;1 t: n 'L a 1 5 C i e n c e i sex pen 5 i ve • Although many Com-

puter Science Dcpartmerlts h<Jv(: long recognized the need to 

s t r e rl g the n the i r' experimental facilities, the required 

resources 112 ',,'e not b(:~n availa~le. The physical plant has 

been frozen as it was in an era when computing was much less 

iwpu;t..?r.t; b~~3et~ a~e not £r0~ing beyond inflation because 

the to~al pool of colleGe-age students is apparently not 

growing. Sor;;e h'2lp is beginning to appear from the 

federal agencies and from industry. but much more is needed. 

Sixty percent of OUt" PhDs ta ke careers in industry. 

E;"cheiors hol.jer~ get starting industrial s~laries 

averagine $20K, masters $26K, and PhDs $32K; academic annual 

for new Ph Ds with summer support come to about 

$ 2 r( K • High industri~l salaries lure qualified students from 

school, ther'eby depleting the pool entering the 

pipeline and £uarant~einB that the shortages wi 1 1 persist. 

in drO\'0:3 to our for reS e a I' C ~l e r s , 
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1 fI cJ u :; t [' Y (J '; L J v I": 1 l f '; ( " I,) L ~; 0ur f rJ r; U 1 L Y . ;,)otneone has said 

\; e cl r \; eatinL u u r :., I'; t: (1 Luf'n 

0 

~ 

A small shurLc.[jf.: i n an expanding field would be 

healthy. But a r' ,l tic> 0 f 2: 1 3 i n ~ II fJ ply to de m C:l n d for PhD s 

is noL healtilY. T hi; C () rn put e r ~ e i en (; c crisis results from 

dynamic t e c 11I1 0 lOt', y pulling on static universities. Some 

federal agen(;ics (c.g., IISF, DAHP;", and DIIIl) are now allo-

cating ddditional r'c 30U r c c s to experimental Computer Sci-

ence. We believe this to oe CJ crucial first step. Univer-

sities have oeen vex i II ~ 1 Y s low i n I' e all 0 C Cl tin g res 0 u r c e s . 

Huch instructional cOlilfJuling stt"ll relies on punched cards; 

many students experience lone line'S for terminals and 

keypunche:s. 110st COI:lputer Science Deportments are seriously 

cramped for space. Although industry has benefited from the 

research a~d training provided Ly academic Computer Science, 

it has not, with some notable exceptions, provided financial 

support. Someone has said: We are killing the goose that 

laid the golden egg. 

Students are enrolling in record numbers in our under-

,~r Zl d u a t ~ pro 1:', r i:! :n s . ' .. lhi10 mCiny are att,acted to Computer 

Science by its excellent careers, a growing number i~ being 

encouraged by the "computer revolution" to take introductory 

and intermediate programming courses in order to be familiar 

with the computer 35 OJ tool in other disciplines. The 

result? Existing t~rminal facilities and computing centers 

(;anllot handJe Lhc }c;Jd. Cla~~ ~ize~ ~~lloon. L2b faci1i-
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tlf::j ~r(! in:.;ufflC1Cnl. F...!c\]1ly f"; 0 r I ~j i d ''': r indllst:'ial p03i-

tions. 

The n E: X t 5 e (; t i (l n d (: 5 C '" i I.J (:.s the n i1 t U reo f COlli put e r Sc i-

ence. SubsefjuenL ~;ec:tion3 prc~ent our recommendations, 

w hie h web eli eve w ill i III P ,- 0 vet hen a t ion i1 1 res ear c hen vir 0 n -

ment and ensure a supply of computer experts during the next 

decade and beyond. 

The Nature 

University Co~puter Science research provides the base 

of knowledge for thE: nation's inform-Lltion processing tech-

nology. Computer Science, called "informatics" in Europe, 

studies the repr~sentation, transformati6n. n~ture, and phi-

losophy of information. It encompasses both theory and 

experiment. 

Algorithms for processing information. the complexity 

of algorithms, the theory of computability, and models of 

i n r 0 r l~ at: 0 n h c: n d 1 i n gar epa r t 5 0 f COIn put e r S::ience. These 

parts have a strong mathematical tradition. 

Applications of knowledge representation such as artif-

icial intellieence, data bases, graphics, image processing, 

robotics, and ~utomation are parts of Computer Science. 



(;es~ 

and the funct.lotl<,!l 

., 
, I 

., 
rcl;ltic)ns <JIIIUfl!:: cO.j!ij'onent::; of 

prv-

such 5Y5-

tems are P cJ I' t S tJ ref) If: I) U t (; r ~ c i c n c (; . Computer Science thus 

stu die s the c f r i e i e Tl (~y 0 r im~lelllentCltions and experiments 

with them. In such as Very Large Scale Integrated 

(VLSI) design ~nd communications, Computer Science overlaps 

with Electrice'll E rlf~ in e e r i n g and benefits from cooperative 

work. 

Computer Science studies the processes of information 

flow and transforn()tion thQt underlie many professions, such 

as medicine, economics, business, social sciences, physical 

sciences, life sciences, and engineering. Like mathematics, 

it is an indispensable Lool. It is a core science whose 

influence is spreading across all of society. 

Computer Science is both a theoretical and an experi-

mental science. In this it is similar to the physical 5ci-

ences. Computer Science is also an indispensable tool in 

other dis~iplines. In this it is like the mathematical 5ci-

enees. 
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En vir 0 n r~1 c· n 1. 

There ~re two slep~ which could sir.nificantly improve 

the environment in Computer Science d0pLlrtl11ents. The first 

is . better fw(;ilities for' teaching LInd research. This 

includ~s not only local facilities, but also network connec-

lions to other Computer Science research facilities. The 

second step is relief from large-class teaching loads 1n 

order to permit adequate time for supervising graduate stu-

dents and for research. 

The capital investment in facilities per researcher can 

be put in t~ree r3nges. (A researcher is a faculty member, 

a full-time PhD student, or a member of the support staff.) 

For the period 1981-85, the ave~~~ department requires cap-

ital investment per researcher in the range $25K to $30K. 

The department that wants its research to be at the frontier 

of Computer Scienc~ will require capital investment at a 

much hi£her level -- about $55K to $75K per researcher. The 

c ':; par t r:1 ~:1 t t y~ ate t1 CJ 0 S e.'3 not to er.Jphas:ze the t:xperimental 

side of Computer Science can get by with a capital invest-

ment of about $10K to $15K per researcher. (Appendix 1 

illustrates these calculations.) In each case, about 20% of 

that capital investment must be added to the departr.Jent's 

budget for maintenance and support. The total national cost 

tv J:- r 0 p (~ I' 1 y (; ,j J.' i ~,:, 1 i ~.: I'i I J - g r a (j L i IJ i:, J <.: P dr' t r;. ~ n t s at their 

c~rrent of faculty and PhD students -- is estimat~d 
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Growth by 50% 

Loa LJ 0 u t :} SJ () III i 1 ) i u I I • 

Pre~sures on [.,cully ore inlcnse. In the US, PhD Com-

puter Sci en c (: fa c ul t Y h ~ vee r 0 li!l fro m B 0 5 in 1 975 to 825 in 

1979 -- virtu~lly no gro\.'Lh. The undergraduate student 

demand for Computer Science has risen ilL 15~ to 201 annually 

during the same period. 

Thus overburdened, faculty cannot find adequate time to 

conduct research or to supervise graduate students in 

research. This atmosphere is a strong incentive for 

rOe sea rch oriented faculty to seek positions in industrial 

research groups. Departments must find ways to give faculty 

r:1ore for e~plorin£ new id~as with their graduate stu-

dents while continuing to fulfill teaching commitments. 

Limiting or cutting back enrollments would be counterproduc-

tive given the societal need manifested in the rising 

enrollments. The only WdY in tile long term to meet this 

need is to train, hire, and retain new f~culty. 

Departments, universities, federal agencies, and cor-

porations all have roles in solving this problem. Depart-

ments must make hard choices within strained budgets to find 

more time to lessen the It:Jrge-cla;:;s teaching burden on 

faculty and to allow them to supervise graduate stUdents 

properly. 

(:nCe FOllndCJticn for" institut.ing the IJ0w Investigator 
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The government 

o d . 
&:II (;OfpUI-atlull~ (;iJlI pt'Uvii!i': financidl assistance through 

f<:llowship~. Lf<.ti!Ji.f.::JtJiV'. LllId pr0t:fiH1S to build up experi-

mental f~cilities. 

Un i ve f sit 1 C S IfI u:; t c Cd 1 t r i l> ute a g r (; LI t e rca pit a 1 invest-

ment for exp<:rilllcntal research., including adequate labora-

tor y spa c e () sin 0 t II e r sci e n c e s, and [0 U s tin ere a set h e size 

of the Computer Science faculty. In general, facilities and 

teachins positions must be allocated recognizing the 

inherent laboratory nature of the field, as they are in the 

physical sciences and in engineering. 

Students 

In 1980, 200 PhD computer scientists graduated from 

colleges and universities in the US and Canada; this number 

has declined steadily from 256 in 1975. More than 100 of 

this total were absorbed into industry and government. leav-

ing fewer than 100 for academia. Studies conducted by the 

Computer Science Board and others have revealed that col-

leges and universities seek 650 PhD computer scientists to 

meet their present educational needs, and that industry and 

government seek an additional 650 PhD computer scientists. 

Tile supply is about 15% of the demand. Our inability to 

produce the needed PtJDs t.hreatens our ability to conduct 

rc!.,':<lrch a!ld Lo LrLlin all ott:,:I- compuLc:- specialists. 
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II I ere iJ S (; c.J V r 0 (J I J c: l i iJ II LJ f I' j. ]I:; i 5 (: 5 .J (: n l j <J 1 • 

that t h eo 

environment for t:dlJc<.lling PI) Ds 
~ 

should be the same as the 

environment in which Lhe fdculty conduct their research; 

this e n vir 0 n l:i (: n t sllould contain facilities comparable to 

those in hie11-qt.;dlity indu:.;Lrial research labs. Such an 

e n vir 0 n m e f' t would b~ a siGnific~nt factor in attracting and 

retaining graduate students and faculty alike. The facili-

ties must. have capacity sufficient to support all student 

research. The faculty must have time sufficient to super-

vise the students properly. 

An appropriate experimental environment is not the only 

factor in attr3cting and retaining students; financial sup-

port is also i~~ortant. There is a consensus that each Ph D 

student should be supported by a combination of research and 

teaching funds at between one third and one half the start-

ing salary of a new BS degree holder. (This starting salary 

in 1980 averaged about $20,000.) Although a few department 

have stipends close to this, most need to make adjustments 

t (; ref l:e c t r e 12 ~ n t.. r i s e oS ins a 1 a r i e S • 

There is a consensus that the pool of Ph. D. students 

can only be enl~rged through an increased number of fellow-

ships and traineeships with stipends sufficient to reduce 

the attraction of ir:,rrJediclte industrial employment' aIl10ng BS 

recipj(:llt::;. (!, .; 1 (I , (: C; CJ 0 11 II U (j 1 stijlend may be required.) 
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f'h D 'POe d n d 1 tl OJ t (: s., departments should increase 

the i r (: f for t !; t 0 COil t ,I C t t h l! l> est stu den t sin the undergra-

duate program. Thc~e students should be given special 

opportunities CIS resr:arch assistants to experience first 

hand the excitement of research. 

~he Computer Science Department heads noted that rela -

tions between industry and academia have improved during the 

past five years. They supported two proposals for further 

improving the quality and quantity of industrial support for 

Computer Science. 

The Computer Science Board will act as a research 

clearing house to make more information available to indus-

try about sponsored research under way in Computer Science 

Departments. 

Although there are many philanthropic grants to univer-

sities from major corporations, few of these have come to 

Computer Science. In search of new funds to support stu-

dents and more research time for faculty, the Computer Sc1-

ence Board will send a letter to major corporations. This 

letter will set forth the special problems of Computer ~ . .... c 1-

eli (; can dar e lJ '.' L h:! tit. i::, i n L I. e bc~t intl:rcst.3 of these 

corpol'ations to contribute to the sc.lution. It ..... ill suggest 
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fur I) r u f (; :i ~; J r, r: :; J :; ! J .... ~ J r J t: . Ulllcss "faculty 

the day 

educators () f co !rl P u L e r ~ r 0 r (: :; :; i Uri ill s w iII be for c edt 0 

cur t ,I i 1 ell roIl [II en t.. s • Ii 1 t II 0 u C It i t g (. rt t: r u 1 I Y favors letting 

the marketplace r e III t: d y shor'tuGes, the report specifically 

recommends ~overllment inLer'vcntion to help the problems of 

the computing profes~ion. "We simply cunnot afford to wait 

for the slow workings of the lO<Jrketplacc 

shortages," it says. 

to correct 

The NSF-ED report independently corroborates the 

these 

find-

ings of the CS Department Heads and implicitly supports 

their recom~endations. 
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Lo~Levcl_ -- ~FJK to S15K per researcher. For example: 

One 80 char. x 24 line B&W Display 
wi th r:iodelll $ 1. OK 

5% of a slil:Jll memory midi computer 
(e.g .• VAX) or suitable microcomputer 
based ter'minal 10.OK 

Share of file server (1 me::Jabyte) plus 
share of low-cost printer server 1.5K 

TOTAL $12.SK 

t·1edium Level -- S25K to $30K per researcher. For example: 

8.5% of a 4-megabyte midi computer 

~~dium-resolution frame-buffered B&W 
termi na 1 s 

Share of local network and network 
interface for tenninal 

Share of file server. low-cost printer 
server. and other miscellaneous 

2.0K 

2.0K 

common services 3.0K 

TOTAL $27. OK 

o 



o 

STATH1Er;~ IN SUPPORT OF FUNDING OF THE t'~J::TS PROGR.~~· 

THROUGH THE UNI'JERSITY SYSTEt-~ APPRO?t\lAT~or: 

My name is Leland J. Walker, and I am a civil engineer and chairman 
of the Board of Northern Testing Laboratories, Inc." a firm of consulting 
~2otechnical and construction materials engineers headquartered in Great Falls, 
with offices in Billings and in three other states. 

I have been involved in the MONTS Program since its inception, 
having been one of the two non-educators appointed to the original ad-hoc 
committee by the National Science Foundation. This opportunity to be a part of 
the effort to Stimulate Competitive Research was particularly attractive to me 
against the background of more than ten years as a member of the Board of the 
Endowment and Research Foundation at Montana State University, and as a member 
of several advisory committees of the National Science Foundation. 

Furthermore, I am compl ete ly convi nced that a conti nui ng strong 
research - program is essenti alto the we ll-bei ng of our country, the State of 
Montana, and to each of us individually. Nationally, we must develop the 
processes and products to improve our productivity, to expand our energy base, 
to deal with environmental concerns, and to learn more about alternative 
materials to take the place of those being depleted or of sources which might 
be foreclosed to us by political considerations. Research is important to the 
State, as is continually being demonstrated by the \'Jork of the Agricultural 
Experiment Station in adopting the results of basic research to development of 
new plant strains, and to development of ne\v uses of agricultural products. I 
need go no farther than my own firm to illustrate the importance of research on 
the individual level. ply profession is a dynamic one, in that we' are constantly 
pushing back the frontiers of knowledge, experimenting with new ideas, mate­
rials and techniques, to better resolve the problems you bring to us. 

As we vlOrked to develop the r~ONTS proposal and program plan, a nel'l 
spi rit of cooperati on and understandi ng among the units of the Uni versity 
System and the representati ves of the non-academi c sector emerged and fl our­
ished, and continues to this day. Some very good things happened in the process: 

1) While our major emphasis continued to be to identify individual 
researchers and to assist them in preparation of competitive proposals, 
we discovered a renewed interest and positive attitude about research, on 
their part. 

2) We found some i nstituti onal and other ki nds of barri ers to a 
healthy research environment, and were able TO remove or mitigate them. 

3) We early perceived that the program could be a catalyst for, 
and a means to: 

a) involve students with intellectual and research promise; 

b) 
,., ,-- ,CQlloquia, 

. , : :cHers, but 
....; 1- ~ _::' : I • I 

,! , 
tIl ' 

U . .::j ; '~;~:, 
JV. 

involve nationally recognized science researchers in 
seminars, and consultation--not only \'Jith the resear­

with practicing scientists and engineers in the State; 
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c) purchase special items of scientific equipment--with 
multiple use potential; 

d) develop communication mechanisms to disseminate the 
results of the research to the people of the State; 

e) provi de, through thi s integrated system, assurance to 
oppropri ate ly trai ned persons that there wi 11 be conti nui ng oppor­
tunities for them in the State, and there will be a mechanism, with 
the attendant resources, for thei r conti nu i ng professi ona 1 growth 
and development to meet the challenges of change. 

Strangely enough, all of us who worked on the program would have 
felt that our time and effort was worthwhile, in view of the new enthusiasm, 
attitudes, and statewide cooperation generated, even if we were not selected 
for a grant from NSF! But we were--$2.4 million over five years. That's, 
conservatively, 100 to 150 very clean one-year jobs! 

I strongly urge you to act favorably upon this request for matching 
funds for the NSF grant--as you do so, you wi 11 be pl anti ng the seeds which 
will, in the future, bear the fruit of a more productive, efficient economy for 
the State of t'lontana. My own firm, Northern Testing Laboratories, has contri­
buted $2100 to the first year matching fund. Others have also contributed, so I 
am not asking something we have not done. 

Thank you for thi s .opportunity to present thi s statement. 

o 
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:'i:: CHA I Ri'iAN: Flu. fit D"fl'lS 0.( ~...:u, ttmrl'n(bL_ 

My NAME IS DONALD hABBEJ i A~ HCADEMIC ~ICE PRESIDE~T AT THE 

GNIVERSITY O~ MONTAN~. 
, 
1 AM HERE TODAY SPEAKING ON BEHALF OF THE 

bOARD OF ~EGENTS PROGRAM MODIFICATIO~ ~EQUEST FOR LIBRARY ACQUISITIONS 
~ , J ' ~f/r , _ /11 Y ? t.~"'" M/1 I .; 

Ir~ THE MiOUr:T OF l,Lt r'jILLIOri DOLLARS, 1190;)) 1 Ai'l SPEAidrffl ON BEHALt: 

OF EACH OF THE SIX UNI,,!S OF TH~ UNI:,VERSITY SY$THL..AND SlECIFICA~~~Y.l~ fp~ 
... i-J At" rnt"'f<1~ Iln.'H1t-;.~ ~) fff)#!T~,..L..u~ 'c,~Uwt /~. /J7i f~,.-

THE LIBRARY UfED.£l 0:- ~C'-t!'/.ur~n, J/i,~"pj." ~/~~ :J/~ ciI ,/7'0,-,-
~ ~J.j'~ /m. ~~~ 

JUST AS EACH OF THE S I X UN I TS ~'n TH I N THE SYSTE~i I S UN I QUE MID c>c-

--.... -
LIBRARIES ON THE SIX CAMPUSES HAS PARTICULAR AND SPECIAL FUNCTIONS, 

"'4A.~ 1. .cJ. /1('/1 (.L;" -
IHESE RANGE FROM THE L/:::-::!: RESEARCH:.ORIENTED LIBRARIES ON nw. 1 "j 

/ tvt.:...... ~,ota»tt \ 
~ CAMPUSES TO THE MORE SPECIALIZED BUT NONETHELESS ~~CIAL 

INSTRUCTIONALLY RELATED FUNCTIONS ON THE OTHER CAMPUSES, WHILE THE 
j 

SIZE AND FUNCTION -0=f CAEII OF OUR LIBRARIES VARY THE ADEQUACY OF THE 
/."';-, ("-P" C.~_,..r r 

~~, I -r-TO" .,., - ~.r-1'-~" rc: rR"~I'! J~ T 1-' sour t"" I IBR"pv IC' _I~I_~= ... , ill' -: ,. ::,,..:..1 ...... ;-. _"- _~. I it..., J...., '--i \..JI.".. r.L....' ~, .... -. n. '\....., ~ rc.,\. J ,") 

C c:r~TR;'~ TO THE ACADEi·;; C CORE 0 F EACH 0 F THE S I X I NST I TUTI ONS) ~n FOR 

STUDENTS) FOR FACULTY; AND INDEED FOR THE HEALTH OF EACH OF THE ACADEMIC 

PROGRAMS. You HAVE HEARD MUCH IN THE LAST SEVERAL DAYS ABOUT NEW 

DEVELOPt1ENTS IN EDUCATION: THE NEED FOR MORE COMPUTERS AND STUDENT 

ACCESS TO THEM; OUTREACH PROGRAMS) OFF-CAMPUS PROGRAMS; CLINICALLY 

OR I Ef :iED PROGRAt'iS, You WILL HEt:) SOON ABOUT THE IMPORTANT DEVELOPf'iENT 

Ir~ LIBRARY NETWORKING, As SIGNIFICANT AS ALL OF THESE DEVELOPMENTS 

ARE~ NONE REALLY REPLACE THE NEED FOR A SOLID COLLECTION 

;.T T!-::: H::;':--i OF EAC~ CAt1PUS. SUPPORT! r~~ AC/\DE-M-i-f PRCGRf'J"G LOCAT-!;D 



"'t-I..-.L/ 
~ (/ tiP'! (. 

(~ ... 

\"HC:"'~, r, cAVORABLE RESPONSE TO THIS REOUEST AS V!ELL p,:: THE r~ET\'iOR~~Ir~: 
aLL' 

PRO'->OSAL AND :=UNDI NG O~ THE"FO,Rf',ULA \·.:O,~L? BE ~, VERY f!,AJOR STEP TO~:.t.,~~, 
~ /,/p: ; ~,.,tJA./"'1 (A r 

TH.L,-;- GO.~:". 1 RES:JECTFULLY ~ THh'l THE lon;~I TTEE hCT FAVORAE:'" \' 
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IH:: LIBRAP':' P.T '\iESTERi: ; .ornj'l.r~f., ~OLLEC:E: NE~DS At; Ii'iPORTAr:-
,/7ri~ J./~ 

IN~USIor: 0= ~Uf~DS TO ~LE~ THE COLLECTIot</TO Tf'tE ['HNIrviUl', STAtmARD~ 
o 

S UGSESTED BY TH~ '';;-iER I CM; LI BRft,~ ~.S SOC I A TI or; , ;IORTHERi~: iONT Ar~;. COLLE c:: 
.;;. 

HP.S f.. f.!EI'! LIBRARY STRUCTURE BUT FINDS T~ COLLECTION DEFICIEr:T H~ r 

NUfmER 0= RESPECTS, f]ONTArJA IECH.I l'iHILE EXPERIENCING A BURGEOlJINC: 

ENROLLMENT IN ENGINEERING, FINDS STATE RESOURCES INSUFFICIENT Te 

f':AINTAIN CURRENT SUBSCRE'TIONS TO SCIENTIFIC JOURNALS, EASTERfJ ;;ONTAr~r'. 

COLLEr::~ HAS BASIC COLlECTlor·; D:::=ICIEI:CIES II: TERMS 0:= ITS AUTHORIZE:> 



~ 

.)UP:::>O;--: 1; 

INSTITUTIC:~AL BUDGETS AND AS THE INTERlf.'. FINANCE COr'1r1ITTEE FORr'iULI-
-
rUrJl:lr;C; STUDY SHOWS) hONTANto, HAS AN HISTORIC PATTERN O~ UNDERFUNDING 

IDn~ 7~' 

II; THIS AREh, THE,CUMULATIVE EFFECT OF THIS UNDERFUNDING FOR OU~ 
, . 

LIBRARIES RESULTS IN BASIC COLLECTION DEFICIENC~~ THESE DEFICIENCIE~ 

HAVE BEEN EXACERBATED BY THE RAPID ESCALATION OF PERIODICAL ~. !. ,. ,: 
(U,.,v . tJ- 1/11'.* P 

-EQ,NTHWATION COSTS. THOSE COSTS{\EAT UP AN .INCREASING SHARE OF ~ { 

ACQUISITION BUDGET UNTIL IT ALMOST LITERALLY BECOMES IMPOSSIBLE TO 

BUY M~Y BOOKS OR MONOGRAPHS AT ALL, 

WE ARE AWARE THAT THE PROPOSED LFA BUDGET WILL PERMIT SUBSTANTIAL 

INCREASES IN THE ACADEMIC SUPPORT CATEGORY. THIS WILL HAVE A CLEAR 
~~ 

BENEFIT FOR LIBRARIES AND EACH OF THE UNITS HAS ~ MAJOR INCREASES 

FOR LIBRARY ACQUISITIONS FOR 1HE NEXT BIENNIUM ~IN TilE PRESEtHATIGNS 
o.-J.. 4fl..1'f/~ 

ID-¥~. WE RECOGNIZE~THIS IMPORTANT ADVANCE BUT ~T !HE SAME TIME 

r<us;- ?OIi:-: OUT TH;.~ THE NE·· FORV,U: .. J, DOES fiC7 A.DDRESS THE DEcI::-

OF THE PAST. THOSE LONG YEARS O~ NEGLECT HAVE TAKEN THEIR TOLL AND 

THAT IS THE PROBLEM THE REGENTS REQUEST FOR ACQUISITIONS ATTEMPTS 

TO ADDRESS ,- du..... ~ /b antd.c- ./lL~«e"twl r-'~ fi; 
~'1 ~ ~ zO CL /01a-n//p.d '0 ~/ r.-

I 

//~~.PI ' c/J/J-Y' .. :-: 



I N TH~ LAST f>1OrnH OR S0) TH 1 S cor-li-n TTEt: HAS HEARv EACH OF HE 

INSTITUTIONAL PRESIDErns DESCRIBe THE MANNER IN WHICH THEY HAVE BEEl, 
/', 

FORCED TO BALANCE THEIR BUDGETS AGAINST THElREAL °ACADEf'lIC PRIORITIES 
~ 

. ~ I, 

At;] INTERESTS, As ONE COrv1r'~ITTEE t'1H1BER?tr.' IT) YOU HAVE BEEN ROBBItiG 

PETER TO PAY PAUL,h UNFORTUNATELY) LIBRARIES HAVE TOO OFTEN PLAYE: 
Ii x ~ li~' ~ 

THE ROLE OF PETER IN THIS ~OCE~s. 



reDruatj 11, 1931 
ilo!es D:i E1 i zabeth >10 rri::: -::.:: -.: -., 

THE mpORTANCE OF :.. = =~;.? ~::~ ,~ 

We live in an information sociel1. 
To keep up with the reSt'JT ':~:J.:. ::nd the \-Iorld, ::ontana needs to 
know vlhat needs to be .r~,"_ _'-:r~::s ",~'/e 'lradualh become :-')re 3nd 
core ir.lportant to the :: .. :, ~- .. ' ..- -:'-::-::-",,)IO']j ana our ci'!i:iz3.:~:::~_ 
:!e find at l~ontana Tecn t'1C:t ~:eo::;:.::: ;~:-~:.:..;:inq TrOD around our ::::a::: -'::J 

look at our specialized reDorts on ~inino, petroleum eXDloraticn anG 
operations, and geology, a lternati 'Ie eneray production, machi nery to 
use in their projects, and also the looking up of works in social 
sciences and arts al'<;as. ',:e send cooks out to 1 i braries arouna the 
state. 

The library consists OT :ooks, l:-,acaz~n2S, ;:;asic research papers 
which are reached throuqn our many i~dexes and abstracting pUDlicaticns. 
for example, APPLIED SCIENCE AND TECHNOLOGY INDEX, ENGINEERING IilDEX, 
PETROLEUM ABSTRACTS, ~ETALS ABSTRACTS, AIR POLLUTION ABSTRACTS. ENERGY 
ABSTRACTS. S=[E~CE CITATION INDEX. SICLIOGRAPHY AND INDEX OF GEOLOGY, 
BIOLOGY ABSTRACTS, ETC. These indexes are extremely expensive to buy and 
to collect, but with their presence, it is possible for Montana Tech to 
act as a branch of the world university, an enormous information system 
'::hich Ilives the most uD-to-date possible information about ne\" techniques, 
"":.' ;;:>·::5. "lG n<:";1 !-<:':e3rcn desians ;md subjects. 

:Ief~..:!'::: ,j I.u",~;::t' -: ,i,2 L_ or' ::;:::;'-0clse searcning c::::,::;(ac-:-:'_ 
available in our state. ;'~ontana :~cn, ,:cmtana State and tne c.nl'JeI'S';:',' 

JS \'Iell as the State library offer subject searches of a more extensive 
group of subjects via computer than our indexes and abstracts can offer. 
This will become more and more the operating system in a short time to 
come. These searches at present cost from S15.00 to about 550.00 depending 
~lpon the-complexity and the cost of the data base. Cost ratios will be 
~atcned to determine the Do~nt at ~nicn the indexes can be discontinued 
~n r2'!'Jr of on-line seat'cr',::: 1n ':::ny libraries. 

:Jurcnas;nq policies in 1!:e~caClernic community ;s at present closely tied 
:0 tne teachina Droel'ai:::;. ~_iy;ng is also in-,oluenced by changes in 
technology, new subjects en tne norizon. being introduced into course 
"~aterial 3.nd the requests for interlibrary loans from our users, ""OCd 

academic ~nd Montana ci:izens. Faculty do most of the selecting and 
-::'lis is subject to negotiation since in some years some areas are publishing 
much more heavily and some efforts must be made to respond to important 
subject areas ~~here change takes place, and limited budgets are restricting 
that area unduly. 

SS'ecial collections if) :·lontana exist in all libraries. academic and Dublic. 
,:e knm'l of many of :::em. and \-ie are \'IorKing to'.-!ard more coooeration so 
that \'Ie can kno\,1 eacn ot~_~r.s: ;:'!.J~~ha,sing pol icies and avoid dUDl ication. 
It is Vi~ll knO\'I~ t,h~t ;:n'e.Unfver'si·iy"at Bozeman buys in depth in \-lildlife 
study; i'lontana lecn s old and valuable naD collection is the reason for 
~any visits to our camous from Billings, Great Falls, Glasgow, etc. 

E_ 



It is especially lmpor:~n! tna: tnese strengtns be more known and 
recognized by i'fider user:. i: is imoortant that the state libraries 
attempt to fil~ qaps ln Montana holdings for wnicn we must go out o~ 
state to borro,': rrequer.:-;.','. 1 Del ieve i'ie have tne caoabillty 0-: 
considerable cooperation in worKino with both academic and- public 
libraries to go furtne r in tnis di~ection. Most oublic libraries have 
soecialities as weil as our academic liorary collecticns. 
Automation is one i~Jortan: route which can speed up tnis process 
and make it possible to avoia usina the "meetinos" and :."conference calls' 
way of exploring this kind of info~matiJ~. 

A number of liorarv automation systems e>:~st no\·/. both subsidized and 
commercial. Tnes~ nearly all allo~ the cataloGina of collections. 
With on-line ter~in2~:. ~: is :Jssi~lE fcr reG~on~l liDraries tc 
discover what has Deen addej to eacn others cbllections, to use the 
cataloging done for tneir o~~ bonkS when dUDlication is approoriate, and 
to borrow where they do not ~lsn to soend the money on a seldom used 
title. In addition, some of tne systems now have, all will have. 
1 ibrary loan functions \'Jhich all 0\';- for auick verification and processing 
of loans, but unfortunately not yet auick delivery of the books which 
still come by C.S. mail. Some of the systems also -have an accounting/ 
ordering system which keeps track of bookkeeping and release clerical 
help to the public assistance desk. The tremendous advantages of 
these systems lies in the extension of Montana's awarenesS of the 
frontier.::: cr "'-fm'r:::.:ic·- ~~ 2 1 -, ';:::,~-lc c';"'ishin? in t~'.: ROJT:3n alohabe-:. 
c_ tt~~ rlug::: c.:.:~ :c.~:.:: ~r.:··~-=:.:~ :c it-,:l:~: C~-I AUSlr?"";io a:"':: incj~z 
as \'Jeil as mcny Gerrr.an, Frencn and otner continental i'lorks. 



Tne Board of Regents instructed the Commissioner of Higj;er Education 
tc.' cO!1.so1idate the various carrpus requests for additional libra...lJ' funding into 
one system-I',ide request for pr:esentation to the legislature and set the arro'J.'1t of' 
the request at $1.4 rr~llion.~e Board of Regents instructed the staff to recog­
nize two particular problems: (1) relative libra...~ deficiencies and (2) Board of 
Regents! approval of new programs. 

The Commissioner of Higher Education developed information based upon 
an appreciation of the guidelines of the American Library Association to attempt 
to measure relative deficiency at each of the libraries of' the campuses of the 
lfDntana University System. Based upon average current book costs, those guidelines 
suggest a deficiency of' close to 1 million volumes. Utilizing the most recent 
average book cost data, the value of' the deficiency ranges upward to $22 million 
dollars. 

After the origL~ allocation of this arrount to individual ca~uses was 
proposed in Septerrber, some of' the data were refined and the Commissioner and 
the Council of Presidents discussed possible allocation methods several times. 

The Co~ssioner!s current recommendation is to allocate the total funds 
based upon a ~~iform base amount to each lli'1it and an amount to recognize deficiencies 
a~d new progr2.t!1 authorizations. 

The l.miforr:;. aE'.tOunt is intended to (1) recognize that the counting of the 
holdings is Dot on a corrpletely uniform basis at this time, thus creating some 
proble~s in dete~JrJng relative deficiencies a~d (2) ref'lect different needs 
of the ~its ~or libra...~j rraterials, i.e., some needed to purchase maps, some need 
to move closer to the basic volume criterion of 85,000, others need more costly 
technical ~orks, etc. 

The second apportiopz.ent is based upon a recognition of relative deficiencies 
as best they C2..'1 be determined currently as well as upon total progr'ar.1 authorizations. 

Tne allocation recommended by the Comrr~ssioner of Hi&~er Education is: 
Uniform Relati ve Total 

Campus Base Allocation Deficiency Allocation 

University of Ilonta'1a 
1,1o:1tana State univerSity 
rC0nt8na Tech 
Eas tern I'iontz.:l3. College 
Northern Nont&1a College 
Western Monta'1a College 

TOTAL 

peD 
2/11/81 

$100,000 $168,000 $268,000 
100,000 416,000 516,000 
100,000 88,000 188,000 
100,000 40,,000 140,,000 
100,,000 40,,000 140,,000 
1°°2°°0 48,000 148,000 

$600,000 $800,000 $1,,400,000 
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BOliFlJ OF' ffiGEI?IS OF P.lGJ:ER EU";~'P_TIO:: 
PROGRAl'~ r-DDIFICATIO;'l REQ'JES': 

Prior>ity #3 

Participation i~ Washingto~ Library Network FY 1981-82 
~ 

$221,837 

FY 1982-83 

$146>458 

Total 

$368,295 

Objectives: Increase inforrration availability to Montana students, faculty, 
researchers a~d citizens thro~~ a cooperative library network. 

rescription: Shared use of a very large data base of library holdings; corn­
puterized assista~ce in cataloging, library ordering and interlibrary loans. 

Justificatic:1: Participation in the Washington Library Network will IJE.ke the 
library resources of the participating units more widely available and, 
through intercs::'1.'1ection w-ith libraries in the Pacific Northwest and the Library 
of Con~ss, mcke libraFj r'esources outside the state more readily available. 

'The WashingtO!1 Libra..ry Network has invested several million dollars over a 10-
year period to develop the network which is considered one of the better corn­
puterized lib7c4.;..""Tj networks. Because of its location in the region, it is more 
readily accessible. 

In this conte:.;::;, IInetwor'k" refers to a group of libraries linked to a computerized 
set of cat21c~~g data files and data manipulation systews that support local 
technical 2.."ld public - ser>vices, as well as the cooperative programs of the group. 
Such a net~'iork represe!1:;s the best response to date to the need for more effective 
reans of reso'rce shar1ng, on the part of librarians and inforrration scientists. 
Regior'.al ne:;~';':J:'~:3 :0.2.ve proved more viable than a s:ingle national network. Rapid 
progress is be i ,,:; r£cie tOi'-i2rd complete interface among existing regional entities, 
to lirL1..:: up a n::>-:ional system. 'Ibe use of centralized cataloging to provide a machine­
readable reco::'d corrpatible in all data bases will enable member libraries to exchange 
data a~d share ::'esources more freely and rapidly. 

Over a period of ten years, and at a cost of five million dollars, the 1 .. Jashington 
State Library has developed the Washington Lib~ry Network. Its features and 
services parallel .. and in some instances exceed .. those of other networks. It now 
has 62 rnernber libraries, an.d its software is in use in British Columbia, Australia, 
&'1d in the Southeastern Library Network. Plans are underway for the ass~~tion 
by \-!;...L""J of so~ functio;;s of tre Pacific Northwest Bibliographic Center. The latter 
i3 an inter>liorar-s loan s~'ji~chi.'1g center, which ha;;; been functioning for for:::y years, 
is ov,med currently by the sta'Ce library agencies of vlashington, Oregon .. Idaho and 
Montana.. and also serves libraries in three Canadian provinces. In Montana most of 
the Lniversity System libraries, the major public libraries .. and the State Library, 
for over thiy,ty years, have been contributing records of their holdings to the PNBC 
card c2.talog, which no' ... , represents over four million titles held by libraries in the 
North\\'est region. Tne iTflIT'inent entry of this PNBC catalog into the WIN data base 
effectively would enter the retrospective holdings of the six campus libraries 
into that network without additional cost to them. 



Because of their long interaction with other libr22"::"es in th'? ;~orth1t1est, ane 
the participation in PNBC as the fOreY'lL'111er of vlI1~, librarie:3 in I10nta.'1a have 
felt that their membership in WLN would be a logical and practical developrrent. 
Tney have sought means of participation through direct state funding, through the 
use of Federal funds, through gra.'1ts, etc. So far, they have been successful only 
in having the Billings Public Library join the network through a Coal Board Grant. 
Membership of principal libraries in the state would enhance the shar:LDg of 
resources arrong all IiIontana libraries through interlibrary loans, since the net­
work data base would serve as a union catalog for the state, providing microfiche 
catalogs of all ~Dnta~a holdings for those smaller libraries not on-line with 
the network. Also, access to resources throughout the region a~d beyond would be 
increased greatl:,.-. The role of the university system libraries as the major back-up 
for interlibra.ry loan within the state would be facilitated. 

Montana State Lhlversity 

Personal Services 
Operations 
Capital 

IDI'AL 

Uni veristy of r·bntal'1a 

Personal Sen7ices 
Operations 
Capital 

rroTAL 

Montana College of Eineral 
Science & 'Ie:;~'101og;y 

Personal Services 
Operations 
Capital 

IDTAL 

Eastern Monta'1a College 

Personal Services 
O;:lerations 
Capital 

TOTAL 

vlestern lJIonta."1a College 

Personal Services 
Operations 
Capital 

IDrJlL 

FY 1982 

$ 0 
36,970 
15,790 

$52,760 

$ 0 
31,090 
27,560 

$58,650 

$ 0 
13,717 
12,000 

$25,717 

$ 0 
17,527 
10,85~ 

$28,381 

$ 0 
14,:'.27 
10,354 

$24,981 

-C'-

FY 1983 

$ 0 
40,670 

o 
$40:1 670 

$ 0 
34,200 

o 
$34:1 200 

$ 0 
14:1600 
1,000 

$15:1 600 

$19,280 

$ 0 
15,540 

o 
$15,540 

Total 
Biennium 

$ 0 
77,640 
15,790 

$93,430 

$ 0 
65:1 290 
27,560 

$92,8)0 

$ 0 
28,317 
13,000 

$41,317 

$ 0 
36,807 
10:1 854 

$47,661 

$ 0 
29,667 
10,854 

$40,521 



rr'c+:2..=-
Fl' 19~~ FY 192:2 BieIl.!i.i ~'"":'_ 

Nort.herr'l Monta'1a College 
0 

$ 0 $ 0 $ Personal Services 
~ 0 

Operations 19,244 21,168 40,412 
Capital 12~104 0 12,104 

'IOTAL $31,348 $21,168 $52,516 

'IDTAL 

Personal Se~v~ces $ 0 $ 0 $ 0 
Operations 132,675 145,458 278,133 
Capital 89~162 12 000 90,162 

'IOTAL $221,837 $146,458 $368,295 

-3-



G -
of w~N use a"L. Farrr2.y Bil~iYi~: =-'ibrar~r- 't E~llir~c~:· F'r-(~~\a:-ec. ·cy Eller* 
I\e ...... 'T-berg, Heac.., TeCflni2s.i ~ e~"~·ices ~ r ;~t'::uary :=-, l~)~:~. 

WI.J~ is a powerflli tool for researcc, and alJ. tne library fUIlctions that support 
it such as book and journal purchasing, indexing, referencE, and interlibrary :Loan. 

G 

Its softw~e, developed by Boeing at a cost of four million dollars and forty nan 
years, is widely acknowledged to be the finest in the field, ruld as part of the 
Pacific Northwest library region, Montana is fortunate to be in "\o,LI\ country." At 
present, there are sixty-six members, of which over half are academic libraries. 
Boise State, Eastern Washington University, Evergreen, Gonzaga, Portland State, 
Washington State University, University of Alaska, University of Idaho, and Univer­
sity of Washington are a few of the participating academic libraries. Its data base 
consists of nearly two million books, the majority of which have been published 
since 1968, and tells where copies of them are located in the Northwest (see over). 

WHAT IT OFFERS THE UNIVERSITY SYST~1 

BOOK BUYING SUPPORT: Offers ordering, fund accounting, claiming, and cancellation 
services. Makes cooperative purchasing a possibility, not just something 
discussed in meetings. This would be especially useful and important if a 
special appropriation is made for the purchase of books. 

Sllih~ED INDEXING: Would eliminate current widespread duplication of effort. Four 
hundred state documents are published each year. The State Library indexes 
and distributes them to the University System libraries who also index the~ 
(400 documents x 6 libraries = 2,400 units of work). With WLN, ONE LIBRARY 
indexes the book according to highest standards and the work is used by 
everyone else (400 documents x 1 library = 400 Q~its of work). This same 
duplication of effort can be eliminated for many locally published Montana ~ 
books and journals. 

REFERENCE: Its searching capability compares to the card catalog in roughly the 
same way a Model T compares to an airliner. Coupled with a fast printer, 
\o,~N can enable a student or professor to do research in minutes or hours 
that would have taken days or weeks to do previously. For Montana's students 
and professors to stay competitive, they need this sort of tool. Makes many 
more books available when library users can see what each ~it has, not to 
mention what is available throughout the Northwest. 

INTERLIBR~~Y LOAN: Requesting a book via Interlibrary Loan used to be a little like 
putting a note for help in a bottle and tossing it into a river. Four to 
eight weeks was considered gooe turnaround time because first you had to 
find by random guessing which library had the book. WLN tells you in 
seconds (please see over). In a study conducted in Billings last fall using 
WLN to pinpoint locations of books requested, 54.18 percent of the books 
arrived in two weeks, and 75.18 per cent arrived in three weeks. Use of WLN 
will also reduce current use of PNBC, an interlibrary loan book-locating cen­
ter. At present, Montana pays PNBC ~5.00 per book (~70,000.00 per year) to 
locate books for its library users. Thirty per cent of the time, PNBC 
charges the ~5.00 to tell Montanans that the books are located in Mor;tana, 
often in one of the Universities. ~or an average search cost of seven to 
twenty-one cents, the University System Libraries can cut out this costly 
middle man for the majority of books published since 1968. PHBC would still 
need to be used for older, rare, and extremely technical publications that 
are out-of-print or that the University System Libraries would not ¥ant to 
buy. 



-1~ "CARD CATALOG INFORM.tl':::'Im;'! which can be used. by all libraries to 
I \ 

index their copies of the book. 
o 

BIBLIOGRAPHIC DISPLAY 

Do i g, I v.an. 
This house of sky' landscapes of a Western mind / Ivan D01g. 1st 

• New York' Harcourt Brace Jovanovich, .cI978. 
314 p. ; 25 em. 
ISBN 015190054X: $9.95 

I. Do i g , I van • 
• gr a ph y • I. Tit 1 e • 

F]37.M4 DMJ 
78-053897 

2. Doi9 family. J. Meagher Co., Mont.--

978.6/612/030924B 

~~ All these libraries (thirty in all) own copies of the book. -

.. 
COLLECTlO.N I D.NET 

/. 00i9, lY.an. This house of sky' 78-0538.97 
B D684@H I S POP WaS 
B-DOl,G r:xUG WaSp WaRetY-R WaKeM WaW.eN WaSpCo WaC) WaY WaBr 

~(~c-a-5~SQ~l~~NiAN.~· -MtBll . '--F 737 M4 0643 Wa U '- .. --.-
ThiE;line m~a~~ that Parmly BilJ:ings has conies 
you can check out and one in the Montana Ro;m, a 

F737.M4D64J WaSC-S Ak IdBB 
NW B-DoIG DOIG Wa WaTPC 
N Vi B - 97.8 DO I G Wa Ma S 
NW F737.M4D643 WaWW 
NVi 9]8.6612 r:x>IG W.aRi 
SpC F737 M40643 WaChenE 
i\I-AUTH [X) I G Wa 
818.5 WaSKC 
921 DO I G .I d 
978.6612 DOlG WaE 

,.,. 
.! . 

i 
I 

Call numbers used by 
the various libraries. 

W~BB WaOE I dU WaFW V~aU' research col-
lection. 
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STATISTICS FOR FISCAL YEAR 1980 SHOWING USE Of UNIVERSITY SYSTEM LIBRARIES BY Ji 
PUBLIC-LIBRARY USERS, STATE GOVERNMENT AGENCIES, HEALTH SCIENCE (HOSPITALS 
A~D CLINICS) PROFESSIONALS, AND PRIVATE COMPANIES (I) J 

I. Lending to public library users within the federation areas - FY80 (2): -
A. 13% of all interlibrary loan (ILL) requests by public library users in the Broad Valleys 

federation (Bozeman Publ i c Library, headquarters, 12 counties in southwestern Montana) 
were filled from the collection of the Montano State University LibraPb' 

In FY80 there were 15,191 requests for bOoks and magazine articles y library use/s·of 
th e Brood Vall eys Federation. 1,983 of these were fill ed by th e MSU Library.~ 

B. 11% of all interlibrary loan requests by public library users in the Tamarack federation 
(Missoula City-County Library, headquarters, 7 counties in northwest Montana) were 
filled from the collection of the Universit~of Montano Library. 

In FY80 there were 9,359 requests for;oks and magqzine articles by library users of 
the Tamarack Federation. 1,019 of these were filled by the UM Library. 

II. Use of UM, MSU, and Montana Tech libraries by the Pacific Northwest Bibliogrcphic 
Center (PNBC) for referrals of interlibrary loon requests - FY80 {3}: 
A. In FY80 Montana libraries statewide mode 15,420 requests of the PNBC in order to 

determ ine the locations of books and magazine arti cI es for the pu rpose of borrowing them. 
I. 5,296, or 34%, of these -were located in Montana libraries and were referred back to 

them to be lent to the requesting libraries. 
2. 3,214 of the requests referred to Montano libraries, or 61%, were filled by the libraries 

of UM, MSU, and Tech. This is 21% of the total number of requests referred to PNBC. 
3. The circle represents the total number of ILL requests sent to PNBC in FY80 - 15,420. o The wh ite area represents Montana's inter! ibrary loon requests 

filled out-of-state - 10/124/ or 66% of those referred to PNBC. 
(r.:lil The total shaded area represents the number filled by Montana 

libraries - 5,296 or 34% of those referred to PNBCo 
~The shaded/striped area represents the number of Montona libraries' 

. requests referred to PNBC which were filled by UM, MSU, and 
Tech libraries - 3,214or21%ofthetotal. 

III. Books and magazines borrowed from MSU, Tech, and UM libraries by requestors outside the 
immediate academic··community, ie state government agencies, public library patrons, heolth 
science professionals, and private organizations (4): 
A. MSU library - books and magazine articles: 

I. Total number of ILL requests lent to other libraries, in- & out-of-stote- 8,.978 
2:. Total number of requests lent in-state by MSU --------------------- 8,016 
3. Total in-state requests lent to state government agencies, public 

libraries, and health science professionals ------------------------- 7,304 or 91% 
4. Total in-state requests lent to other Montano universities and 

colleges and private organizations -------------------------------- 712 or 9% 
B. Montano Tech library .. - books and magazine arti cI cs 

I. Total number of ILL requests lent to other libraries ------------------ 666 
C. University of Montano Library 

I. Total number of books and magazine articles lent, in- & out-of-state-- 5,035 
2. Number of photocopies of magazine articles ---------------------- 1,795 

a. No. of photocopies provided for state government agencies, 
Publ ic I ibrary users and health science professionals ------------- 1,086 or 61% 

b. No. of photocopies provided for other academic libs. etc. ------- 709 or 39% 
3. Total no. of books lent to other libraries, in- and out-of-state ------ 3,240 

a •. : No. lent out-of-state ----------------------.--------------- 1,124 or 35% 
b. \ No.1 ent in-state --------------------------------------- 2,166 or 65% 

N -
r...' -cc 

J) to publ i c I ibraries, state govt., and heal th sci. professionals -- 1,738 or 80% 
2) to other academic libraries etc. --------------------------- 429 or 20% 

*******r********************************************** *********************************** 
I) Statistics show usage of UM, MSUand Tech libraries, the libraries for which statistics 
are available and which do the maiority of the lending to non-academic community requestors • 

. 2) Statistics ore provided by the federation headquarters and compiled by the State Library. 
3) Statistics are compiled by PNBC. 4) Statistics are co~piled by the ILL Depts. of 
MC:;! I Tp,-h nnrlllM. Specifici~y of statistical co~eqories provided by each library varies. 
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PROGRA.t1 HODIFlCATIO~ REQUEST 

Offer an MBA in Billings 

'. 

The Role and Scope document adopted by the Regents charges the University 0 

of Montana to ". • • move to develop an HBA or combined HBA/MFA program ~ 
in Billings, coordinating with and using resources. JrRm Eastern !-lontana 
College and :'-:ontana State University as appropriate. ~ The degree would 
be conferred only by the University of Montana." There is evidence 
of a strong dewand in Billings for such a program. In order to serve 
the demand and meet the responsibility under the Role and Scope document 
the program should be started as soon as possible. However, it can 
not be started without additional funding. 

Accreditation requirenents place certain constraints on such a program 
in order to assure naintenance of quality. Only a minor proportion 
(25% or less) of the faculty can be part-time. Seventy-five percent 
must have doctorates in the appropriate disciplines. Teachin~ load is 
lir:lited to nine un::'ts per quarter. The library and other resources must 
be adequate to s~pport a graduate level program. 

L~perience ~ith the }ffiA program at Malmstrom Air Force Base indicates 
that a mln~u~ of 5.0 FTE faculty are needed to cover the disciplines. 
This number is ::':1c.e:>endent: of enrollment at lO'.Jer levels of enroll:nent. 

None of the.institutions has the extra resources to starr the pro6ra~. 
Under fo~u~a fU:1cing the allocation of resources is based on programs 
already in ?lace. In addition, Graduate programs are generally low 
studen~-fa~~lty ratio prograns. The ~ffiA on campus runs approximately 
14.6: I a:1:l a:. ~·:.al;;:s::ro:n 10: 1. To conform. to an assigned overaLl:. 
student faculty ratio of 24~S:1 the School of Business Administration 
at U of M cust run a very high undergraduate ratio to compensate. 
Currently that rat:'o is perilously close to maximua allo\."able 26.6:1 
set by accr2ci:ation standards. The School can not "carry" anoJ;her 
low ratio p:rogra::l by running up the undergradua te ra t:j,;o .. 

Finally, the ti~ing of funding further complicates the issue and makes 
the costs involved more onerous. If the ~ffiA were to be started in Billings 
in 1981-82, it would be 1983-84 before even inadequate funding would 
be gen=rated a~d appropriared. Consequently, program modification 
c.oll:l!:s ... ·ould be r.ecessary to carry tht:' p:-ograa until the next biennium 
can bring even partial recovery of the costs. 

The budget subnitted bela\." envisions 2.0 FTE faculty the first year and 
an additional 2.0 FIE the second year. One FTE of those employed the 
first year \;ill also serve as resident administrator of the program. 
These faculty should provide coverage of the necessary disciplines 
during the first [1,.,'0 years. An additional faculty member will be nec­
essary in the third ye.::lr. The secretarial position is necess.:lry to 
provide secretarial h:::>lp for the resident .3dministrator ::wd to co:c.:71uni­
cate with and provide help to faculty cO!':1ing fro:;) L of t-l, :-lSL: .:lrlO Eastern. 

'-..... '" 

T 

, 



o 

2 

Student help ~i1l be necessary to aid the faculty. This is particularly 
important because of geographic dispersion of the faculty. The major 
two co~?onents of operating expense are communications and travel. 
These ~ill be higher than normal because of the geographic dispersion 
of the faculty. Computer charges and rent are listed separately because 
they \o:i11 be payments to ENC. Capital is primarily the cost of bringing 
the EMC library to graduate level in the business disciplines. Also 
in the first year there are funds to equip the offices of the Resident 
Administrator and secretary and an office for use by visiting faculty. 

Personal Services 
Faculty 

Fringe 
Secretarial 

Fringe 

Proposed Budget Requiring 
Program Modification Funding* 

FY 1982 

$ 58,560 
9,956 
9,800 
1,666 

Temporary & Part-time help 1 2 500 
SUETOTAL 81,482 

Operati~g expense 7,500 
Computer Charges 6,000 
Space Re!1::21 1 2 815 

SUi370TAL 15,315 

Equip::ent 4,442 
Library 66 1 326 

SUBTOTAL 70,768 

TOTAL $167,565 

FY 1983 

$112,954 
19,203 
10,530 
1,790 
2,000 

146,477 

5,100 
7,000 
2 1 420 

14,520 

1,043 
7 2 500 
8,543 

$169,540 

Total 

$171,514 
29,159 
20,330 
3,456 
3,500 

227,959 

12,600 
13,000 
4,235 

29,835 

5,485 
73,826 
79,311 

$337,105 

*A tentative distribution among units (lIM, ENe, HSU) is attached on the 
next page. 
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THE MONTANA UNIVERSITY SYSTEM 
33 SOUTH LAST CHArJCE GULCH 

HELENA, MONTANA 59620 

(4061 .l49-3Q2~ 

'MNIISSIONER OF HIGHER EDUCATION February 10, 1931 

TO: 

FROM: 

SUBJECT: 

Representative Gene Donaldson, Chairman 
Education Subcommittee 

John A. Richardson A~~ 
Commissioner of Higher Education ~ 

Allocation of Repair and Maintenance Funds 

-

The attached schedule provides the suggested allocation of the repair 
and maintenance funds as recommended in the analyst1s budget. 

-J.. 

While we reviewed several different approaches and analyzed the formula 
distribution models that are used in other states, we decided to use a 
distribution model based on gross square footage and age of the various 
buildings. Our method of distribution did not take into account external 
building space such as acres of lawn, miles of roads, sidewalks, parkilg 
lots, etc. Our present data base does not permit adaption to any of 
the more sophisticated physical plant formula methods. 

We have discussed the proposed allocation with the campuses and there 
is a consensus that the proposed allocation provides as equitable a method 
as our current d~ta base permits . 

The ~ethod used takes into consideration the gross square footage and 
age of the facilities supported by current unrestricted state funds. We 
excluded garages, storage facilities, greenhouses, livestock, sheds, 
barns, etc. The amount allocated to each campus is supported by a 
schedule listing the facility related square feet and the age of each 
building . 

Attachment 
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- MONTANA. UilIVERSITY SYSTn' 

Proposed Allocation of Repair and Maintenanc~ Fund~ 
1983 Bi enni urr. 

-
-
-
-

l' 

Amount to Be Allocated 

Campus 

Montana State University 

University of Montana 

Eastern Montana College 

Northern Montana College 

- Montana Tech 
Western Montana College 

-TOTAL DISTRIBUTED 

-
/ 

-
-
-
-
-
-
r 
-
-

0 

~ 

(ODD's) 
Age x Gross 

Square Footage 

49,205 

45,710 

9,897 

6,289 

10,769 

9,423 

131,293 

S1,090,000 

Percent of FY 1982 
Total Allocation 

37.48% $ 408,532 

34.81 379,429 

7.54 82,186 

4.79 52,211 

8.20 89,380 

7.18 78,262 

100.00% $1,090,000 

S1 ,188,100 

FY 1983 
Allocation 

$ 445,300 

413,577 

89,583 

56,910 

97,424 

85,306 

$1,188,100 



-
MONTANA STf..TE urfI VERS ITY - Building Inventory 

.. Gross Year Age x 
Building Name Square Feet Built Age Sguare Feet 

-Montana Hall 39,725 1896 85 3.376,625 -Traphagen Hall 37,014 1920 61 2,257,854 

Lewi s Ha 11 42,131 1923 58 2,443,598 -Linfield Hall 65,563 1909 72 4,720,536 

Romney Gym 53,074 1922 59 3,131,366 

- Ryan Lab 56,331 1922 59 3,323,529 

Roberts Ha 11 49,395 1922 59 2,914,305 

-Herrick Hall 40,387 1926 55 2,221,285 

Home ~'anagement House 2,894 1933 48 138,912 

_ Renne Library 152,085 1949 32 4,866,720 

McCa 11 Hall 10,488 1952 29 304,152 

A.J.M. Johnson Hall (Physics) 41,333 1954 27 1,115,991 -Fieldhouse 131,056 1958 23 3,014,288 

Reid Hall 91,167 1959 22 2,005,674 - r~a rsh Veteri na ry Lab 29,426 1961 20 588,520 , 
aines Hall 79,563 1961 20 1,591,260 

........ 001 ey Lab 30,604 1960 21 642,684 

Cobleigh Hall 92,741 1970 11 1,020,151 

_ Leon H. Johnson Han 112,011 1973 8 896,088 

Museum of the Rock; es 31,200 1973 8 249,600 

_ Sherri ck Hall 18,298 1973 8 146,384 

Health & P. E. Building 80,325 1973 8 642,600 

Reno H. Sales Stadiu~ 45,242 1973 8 361,936 -Stadium Lockers & Rest Room Building 3,614 1973 8 28,912 

Howard Hall - Music 29,102 1974 7 203,714 

- Cheever Hall - Arch. & Ind. Arts 63,806 1974 7 446,642 

Haynes Hall - Art 42,104 1974 7 294,728 

- vIil son Ha 11 84,708 1974 7 592,956 

USDA Entamo1ogy Lab 4,320 1924 57 246,240 
_ Military Science 19,994 1947 34 679,796 

Hamilton Hall 27,745 1910 71 1,969,895 
Heating Plant: 7,814 1923 58 453,212 

r aint Shop 1,920 1947 34 65,280 

Danforth Chapel 2,299 1952 29 66,671 -Service Shop & Physical Pl ant Buil di ng 12,590 1952 29 365,110 

-



Building name 

Service Shop dutler BuildinS 

tudent Health Service 
-'ectronics Field Building North 
~ 

Electronics Field Building South 

Research Park Building 
Civil Engr. Mobile Home Research Lab 

Fisheries Bio Assay Lab 

Wool Lab 
• Chemistry Research Grinding Lab 

Chemistry Research Fermenter Lab 
• Veterinary Small Animal Quonset 

Veterinary Clinic Lab 

r Veterinary Isolation Building 

G)-OSS 

Square Feet 

21,400 

400 

500 

8,478 

480 

4,172 

7,440 

960 

407 

960 

Nutrition Center Bull Indexing Building 

Nutrition Center Building 

1,040 

3,006 

5,120 

11,023 

23,607 

2,786 

1,300 

( 

Ag. Field Bob Miller Pavillion 

Insectary Research Building 
Agronomy Field House 

TOTAL 1,729,148 

-2-

Yea r 
Built 

1958 

1957 

1959 

1961 

1969 

1969 

1971 

1947 

1952 

1950 

1950 

1960 

1966 

1967 

1967 

1967 

1968 

1934 

o 

Aae _0-

2[, 

22 

20 

12 

12 

10 

34 

29 

31 

31 

21 

15 

14 

14 

14 

13 

47 

Age x 
Square Feet 

92,ODC 

513,60C 

8,800 

10,000 

101,736 

5,760 

41,720 

252,960 

27,840 

12,617 

29,760 

21,840 

45,090 

71 ,680 

154,322 

330,498 

36,218 

61,100 

49,204,755 



-
(-

- 0 

BuildingName 

-University Hall 

lenture Center 

~athematics 

"sychology 
~atural Science 
~ocial Science Bldg. 

_=orestry 

Mens Gym 
~eati ng Pl ant -Fine Arts 
)ourna 1 ism -Alumni Center 

( harmacy 
1tural Science Addn. 

WI' 

~usiness Administration 

w1usic 
Fiel dhouse 

__ iberal Arts 

~~omens Center 

iea lth Servi ce -Art Annex 
)001 

t-lealth Science 
.aw 

-t>hysical Plant 
~cience Complex 

_ibrary 

Heat Plant Shop 
.odge (545~) r_ 
3iological/Elrod Labs 

~ 10uses used as Offices -Special Observatories 

TOTALS -

UNIVERSITY OF MONTA~~ 
Building Inventory 

Gross # Year 
Square Feet Built 

35,224 1891 

23,187 1898 

17,894 1903 

17,133 1908 

23,100 1918 

78,625 1921 

23,732 1921 

45,291 1921 

7,756 1921 

63,756 1935 

29,410 1936 

6,501 1937 

47,833 1938 

4,956 1938 

27,938 1950 

41,010 1953 

169,449 1953 

101,769 1953 

57,185 1953 

34,770 1955 
15,086 1955 
22,630 1958 

61,230 1961 

52,280 1961 

50,608 1967 

99,051 1971 

221,731 1973 

2,100 1962 

45,496 1954 

17,236 1950 

46,071 N/A 
577 1972 

1,490.615 
-----

Age x 
Age Square Feet 

83 2,923,592 

83 1,924,521 

78 1,395,732 

73 1,250,709 

63 1,455,300 

60 4,717,500 

60 1,423,920 

60 2,717,460 

60 465,360 

46 2,932,776 

45 1,323,450 

44 286,044 

43 2,0.56,819 

43 213,108 

31 866,078 

28 1,148,280 

28 4,744,572 

28 2,849,532 

28 1,601,180 

26 904,020 

26 392,236 

23 520,490 

20 1.224,600 

20 1,045,600 

14 708,512 

10 990,510 

8 1,773,848 

19 39,900 

27 1,228,392 

31 534,316 

1 46,071 

9 5.193 

!5~ 7 09 .&2.1 
--------



-
EASTERN MONTANA COLLEG: - Building Inventory ,-- 0 

Gross # Year ~ge x 
Building Square Footage Bui It Age Square Footage -

McMillan Hall 53,338 1935 46 $2,453,548 

"';'cience 33,907 1947 34 1,152,838 

Science Addition 15,000 1978 3 45,000 

:i sel 25,288 1951 30 758,640 -Educati on 28,751 1953 28 805,028 

'1usic 10,601 1955 26 275,626 

F>. E. Bun ding 84,760 1961 20 1,695,200 

? E. Addition 28,237 1981 1 28,237 

-tibrary/Classroom 80,735 1968 13 1,049,555 

li bera 1 Arts 97,488 1969 12 1,169,856 

-Special Education 43,765 1972 9 393,885 

( "rt Annex 6,152 1978 3 18,456 

~hysical Plant/Office 20,099 1979 2 40,198 

~uses used as Offices 11,248 N/A 1 11 ,248 

TOTALS 539,369 9,897,315 -
-
-
-
-
-

.. -
-
-



-
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4' NORTHERN MO~TANA COLLEGE - 0 

~ Buil di ng Inventory 

- Gross # Year Age x 
Building Name Sguare Feet Built Age Sguare Feet 

• 
Pershi ng 15,340 1933 48 736,320 

• Metals Tech 11 ,293 1944 37 417,841 

Auto r~echan i cs 14,480 1952 29 419,920 

Body Shop 3,680 1952 29 106,720 
• 

Cowan Hall 64,968 1953 28 1,819,104 

Armory Gym 57,193 1957 24 1,372 ,632 
• Physical Plant 6,414 1967 14 89,796 

t~ath Sci ence 41,861 1968 13 544,193 

• Elec. Tech 14,590 1968 13 189,670 

f -naineering Tech " -' 

54,378 1971 10 543,780 

Davey Additi on - 'Auto tvlechani cs 7,708 1979 2 15,416 

...... Library 33,593 1981 1 33,593 

TOTAL 
• 

325,498 6,288,985 

• 

• 

• 

• 

.. 

• 

• 



• 

, 
r·l0NTANA TECH 

.." Building Inventory 
• 

Gross # Year Age x 
• Building Name Square Feet Built Age Square Feet 

Main Hall 37,000 1896 85 3,145,000 
• 

Mill Building 17,456 1908 73 1,274,288 

Engineering Building 12,880 1923 58 747,040 

• Metallurgy Building 31,700 1923 58 1,838,600 

Gym 23,600 1925 56 1,321,600 

• Libra ry /r~useum 32,552 1940 41 1,334,632 

Physics/Petroleum 18,363 1953 28 514,164 

• Hper 58,162 1979 2 116,324 

r~i ni ng/Geo logy 48,930 1976 5 244,650 

Library/Auditorium 39,240 1978 3 117,720 
• 
, Physical Plant 8,820 1968 13 114,660 

TOTAL 328,703 10,768,678 

.... 
• 

• 

• 

• 

• 

• 

• 

• 



WESTERN MONTANA COLLEGE 

Building Inventory 
0 

.~ 

Gross # Year Age x 
Building Name Square Feet Built Age Square Feet 

Old Main 46,799 1897 84 3,931,116 

Old Library 17,986 1924 57 1,025,202 

Gym 34,294 1924 57 1,954,758 

Heating Plant 4,543 1926 55 249,865 
Aud. Shop 13,811 1952 29 400,519 

P. E. Complex 72,792 1969 12 873,504 

Library/Administration 37,768 1969 12 453,216 
Office/Classroom 42,466 1971 10 424,660 
House used as Offices 10,600 N/A 1 10,600 

TOTAL 281,059 9,323,440 

( 
\... 
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LEGISLATIVE TREATMENT OF INDIRECT COSTS K 

1. (a) Grants and contracts have both direct and indirect costs. Direct costs 

are those that can be identified as solely benefiting a single project such as 

salaries, supplies, communications, and equipment. Indirect costs are those 

costs incurred by the institution to benefit a number of projects but that 

cannot be identified solely with and charged to a single project. 

(b) Examples: Telephone: Long distance calls can be identified with a single 

project and are therefore direct costs, while local calls and instrument (service) 

charges cannot, and are therefore indirect costs. Secretarial services: When 

a secretary is hired for the purpose of providing service to a single project, 

the cost is a direct one; when the project does not require the hiring of a 

secretary but does require some secretarial service as administrative support, 

that service is a indirect cost. Recruiting Ads: These are paid by the 

University and reimbursed as indirect costs. 

(c) The sponsor reimburses the University for funds spent on indirect cost 

items at a rate determined by the government. 

2. Using Indirect Cost Reimbursments as. revenue is inappropriate for a system on 

an enrollment-driven budget. 

3. No other state in the region appropriates more than 60 percent of indirect costs. 

4. Indirect Costs Recovered should be used to pay for grant and contract related 

expenses. 



LEGISLATIVE TREATMENT OF INDIRECT COSTS 

Budgeting of Higher Education in Montana is essentially enrollment driven. 

The budgets of the various units of the university system, like most publicly 
o 

supported universities, are in large part det~ined by the number of enrolled 

full-time equivalent students. When a university undertakes research or educa-

tiona 1 service agreements, resources that v/ere ori gina lly appropriated on the 

basis of number of students are temporarily "sold" to an outside sponsor. The 

sponsor reimburses the university for these resources in the form of indirect 

costs. Our present budgeting system for indirect costs is based on the premise 

that our appropriation includes excess resources and, thus, that we can sell 

services and facil ities to a sponsor without the need for reimbursement. Assuming 

that the original enrollment-based appropriation represents not an excess, but 

the amount necessary to meet the operating needs of the institution, then those 

resources sold and reimbursed must be replaced. Using an analogy, if the enroll­

ment driven budget allocation provides for ten rooms or ten people and one person 

or one room is temporarily "sold" under grant or contract to a sponsor, then the 

reimbursement costs should be available to the institution for replacing the room 

or person, in order to maintain the same level of resources originally allocated 

on the basis of enrollment. 

With our present budgeting system, where indirect costs are treated as a 

revenue source, institutions with large contract and grant activity provide a much 

higher part of their budget from the indirect cost source. In addition, our present 

budgeting system for indirect costs provides no incentive to increase research and 

educational service funded by outside sponsors because these activities drain re-

sources originally allocated on the basis of enrolled students. 



o 

Page 2 

The present system of treating indirect costs has been in effect for the las: 

three bienniums of the legislature. Prior to that time, indirect costs recovered 

were made available to the institutions and were used to provide replacement re-

sources for those expended in support of grants and contracts. The documentation 

that resources are expended and should be replaced is implicit in the concept of 

indirect costs in that these costs are audited annually by a federal agency, and 

the appropriate amount that sponsors should reimburse the universities is determined 

annually. 

Several of our neighboring states have maintained the principle that indirect 

costs recovered should be used by the grantee institution to replace resources 

expended on grants and contracts. Over the past two years, some of our neighboring 

states have moved in the direction of using indirect costs to replace resources on 

grants and contracts, recognizing that an institution funded on the basis of enroll-

ment can not expend a large part of its enrollment driven resources ,without replace-

ment. The following is a list of neighboring states with a surrmary of the current 

budgetary method of treating indirect costs. Several of these states have developed 

their present approach within the last year. 

1. Idaho - 100% of indirect costs recovered are retained by the institutions 

in a restricted account with no closing date. Expenditures from this 

account must be in general relation to those budget areas that generated 

the indirect costs. 

2. North Dakota - 100% of the recovered indirect costs are retained by the 

institution in a restricted account with no termination date. 

3. South Dakota - 100% of recovered indirect costs are retained by the in-

stitution and placed in a restricted account \vith no termination date. 
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4. Nebraska - the first $700,000 in indirect costs recovery is treatec as 

revenue and appropriated by the state. Indirect costs recovered above that 

figure are retained by the institution as replacement funds for research 

related activities. o 

5. Wyoming - 60% of indirect costs recovered are an offset to general revenue 

in meeting the state budget. 40% is retained by the University in a re-

stricted account without termination date. 

6. Colorado - Each institution is provided a targeted figure based on the 

percentage of cost incurred by grant programs. 62.5% of indirect costs 

recoveries above the targeted figure are available to the institutions for 

research related expenditures that will not be built into the budgeted 

base. 

7. New f"lexico - 20% of indirect costs recoveri es are appropriated by the 

legislature. The remaining 80% is available to the institution for re-

search related expenditures. 

8. Utah - Certain specific overhead related costs are identified and these 

are paid from indirect costs recoveries. These expenditures are in 

addition to the normal enrollment driven budget. Indirect costs re­

covered above this amount are divided with 25% available to the institu-

tion for research related expenditures and 75~; as an offset to the 

general fund appropriation. 

RCM/cjt 

9/3/80 
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VISITORS' REGISTER 

HOUSE JOINT APPROPRIATION "'SUBCOMMITTEE 
ON EDUCATION 

REGENT'S'PROGRAM MODIFICATIONS Date 12, 1981 . 

"
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