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September 29, 1992 

Dear Members of the Board of Regents: 

Enclosed is a report by my office on eupercomputing eervices at 
the University. We have concluded that the University's 
approach to obtaining the services does not provide for 
adequate accountability. If the University is to continue ita 
relationship with the Minnesota Supercomputer center, there 
needs to be more openness and better oversight by the 
University. 

My staff and I would ·welcome an opportunity to discuss the 
report with you, either collectively or individually. 
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October 1, 1992 

A fter reviewing bow the University of Minne
~ta obtains supercomputing services, we 
have concluded that its approach does not provide 
~or adequate accoun~bility. The biggest problem 
lS that the approach mvolves an extraordinary level 
of secrecy, w h.ich prevents the Board of Regents, 
the Legislature, and other key decision makers 
from acquiring adequate information about what 
the University is spending and obtaining in return. 

The University buys supercomputing time from 
Minnesota Supercomputer Center, Inc. (MSC), a 
company created by the University and the Univer
sity Foundation in 1983. Unlike other supercom
puter centers, MSC does not disclose--even to the 
Board of Regents--the rate it charges the Univer
sity for computing services. Because of the 
~ecrecy involved, we could not independently ver
l(y whether or not the University is "getting a good 
deal" from MSC, as both MSC and the University 
c1aim. Nor could we determine whether or not the 
University is subsidizing MSC's commercial cli
ents. 

We found that in 1987 University administrators 
transferred public funds to MSC without public dis
closure or approval from the Board of Regents. 
The complex series of transactions relieved MSC 
of a $3.7 million obligation to the University and 
provided the company with $800,000 in additional 
capital. 

We found that the University bas not established a 
business-like relationship with MSC, even though 
the University claims that MSC should be held 
accountable only as a private business and not as a 
part of the University. The University has subsi
dized MSC's operations and given it privileges that 
are not offered to other private businesses. It has 
allowed MSC to purchase supplies through the 
University at a discount and not verified that MSC 

paid sales 1axes on the purchases. Also, the Uni
versity has charged MSC below-market rent for 
building space, failed to collect past-due rent, and 
advanced money to MSC before services were 
delivered 

Finally, we found that the University has not effec
tively used its four positions on MSC's board. The 
University used one of its positions to appoint 
MSC's president to the MSC board, and it has left 
another position vacant for over a year. Currently, 
the only independent University representatives on 
the MSC board are two University senior vice
presidents with many other demanding responsi
bilities. No scientific user of supercomputing 
services or Regent serves on MSC's board. 

While we do not endorse the University's current 
approach to obtaining supercomputing services, 
we do not recommend that the University end its 
relationship with MSC. If the relationship contin
ues, however, it should be based on greater 
accountability and openness. The University 
needs to require better information from MSC, and 
it needs to demonstrate--rather than just assert--to 
the Board of Regents and the Legislature that MSC 
is providing University researchers the most cost
effective services possible. It should also require a 
periodic, professional external review of MSC and 
its own Supercomputer Institute. 

The controversy surrounding MSC highlights the 
problems that ean occ:ur when a public institution 
like the University creates a private company. 
There may be benefits from such "public-private 
partnerships," but the University's experience with 
MSC shows that there are hazards as well. The 
Legislature needs to define the legal status and 
obligations of publicly-created, private organiza
tions like MSC and require them to be more open 
and accountable. 

T he full report on University of Minnesota 
Supercomputing Services may be obtained 

from the Program Evaluation Division. For more 
information, call Tom Walstrom at 612/296-4708. 
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Program Evaluation Division 
The Program Evaluation Division was established 
b>· the Legislature in 1975 as a center for 
management and policy research within the Office 
of the Legislative Auditor. The division's mission. 
as set forth in statute. is to determine the degree 
to which activities and programs entered into or 
funded by the state are accomplishing their goals 
and objectives and utilizing resources efficiently. 
Reports published by the division describe state 
programs. analyze management problems. evaluate 
outcomes. and recommend alternative means of 
reaching program goals. A list of past reports · 
appears at the end of this document. 
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oversight committee. The division's reports. 
however. are solely the responsibility of the Legis
lative Auditor and his staff. Findings, conclusions. 
and recommendations do not necessarily reflect 
the views of the LAC or any of its members. 

The Office of the Legislative Auditor also includes 
a Financial Audit Division. which is responsible 
for auditing state financial activities. 
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Oclober 1,1992 

-Representative Ann H. Rest, Clair 
J,.egislative Audit Commission 

Dear Representative Rest: 

In March, the Legislative Audit Commissioo directed us to evaluate the relationship between the University of Minnesota 
and the Minnesota Supercomputer Center, Inc. (MSC). MSC is a private, for-profit corp3'8tioD created by the University 
and the University of Minnesota FOI.Dldation in 1983 to provide superCCIIIputing services to researchers at the University 
and in private industry. Legislators wanted to know why the University created MSC, wbat are the advantages and disad
vantages of lhe amngement, and bow well the University ensures acoountability for the expenditure of public fuDds. 

Our overall conclusioo is that the University bas not achieved an adequate level ofaccnuntability in i1s approach to obtain
ing supercanputing services. It bas allowed MSC to operate with extraordinary secrecy, and it bas committed public 
resources to MSC v.ithout adequate involvement fran the University's rcsearcb canmunity aDd without sufficient sau
tiny by the Board of Regents and the state. 

We do not endorse the University's current approach to acquiring supercomputer services, but if the University cominucs 
its relationship with MSC, it should be based on greater accoontability and openness. Tbe University needs to require 
better information from MSC, and it needs to demonstrate-rather than just assen-to the Board of Regents and the Legis
lature that MSC is providing University researchers the mast cast effective services possible. It also should require a peri
odic professional external review ofMSCand of its own Supercomputer Institute. 

Our repon highlights the problems that can occur when a public institution like the University creates a private company. 
We think the Legislature needs to define the legal Status and obligations of publicly aeated private organizatioos like 

MSC. 

ln conducting this evaluation, we received the full cooperation of the University of Minnesota, pan.icularly the staff mem
bers and research fellows of the Supercomputer Institute. 

The repon was researched and written by Tom WalstrOm (project manager) and Jan Sandberg. 

Rage rooks 
Deputy Legislative Auditor 
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· University of Minnesota 
Supercomputing Services 
EXECUTIVE SUMMARY 

The 
University's · 
approach to 
obtaining 
supercomputing 
services has 
prompted 
controversy. 

S 
upercomputers are powerful tools for doing complex calculations and a 
necessary nsource in advanced scientific research. The University of 
Minnesota is among the nation's leading institutions that provide super

computing services to their scientists. Its achievement in this field-supported, 
of course, by su~tantial public funding-is noteworthy and of significant bene
fit to the state. 

But the University's approach to obtaining supercomputing services has 
prompted concern and even controversy. It involves a University~reated pri
vate, for-profit corporation, known as the Minnesota Supercomputer Center 
(MSC), that operates with considerable secrecy. MSC provides services to pri
vate customers as well as to the University, and it claims that information 
about its finances and operations is a "trade secret," and, therefore, not subject 
to public examination. 

In response to recent controversy, the Legislative Audit Commission directed 
us to evaluate cenain aspects of supercomputing services at the University. 
Since MSC was unwilling to give us unfettered access to its records, the a>m
mission decided to defer asking for an examination of MSC's internal opera
tions until it received a more general report on the relationship between the 
University and MSC. We based our evaluation on information we obtained 
from the University. 

The commission requested that the evaluation focus on the following ques
tions: 

• How has the University stnJctured its superwmputing services? 

• Why did the University establish :MSC? What is the relationship 
between the University and MSC, bow and why has it changed over 
time? What are the advantages and disad.vantages or the 
relationship? 

• Bow much money has the University invested in MSC and bow 
does it ensure accountability for those limds? 

·I 
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The University 
has not assured 
adequate 
accountability 
for 
supercomputing 
services. 

tJNIVERSITY OF MINNESOTA SUPERCOMPV11NG SERVICD 

• 'Why k the University Foundation the priDclpal OWDer or MSC8Dd 
what effect does that ownership have on MSC's relationship with 
tbe University? 

• What inf'onnation about MSC is DOt public ud why? 

• What organizational structures do other major research 
universities use to provide supercomputing senices? 

To answer these questiom, we interviewed University officials, faculty, and 
staff, reviewed University reoords, and talked with national experts on super
mmputers. We emphasize that we did DOt examine reoords at MSC. 

Mc:st of the information we obtained came from the Minnesota Supermmputer 
Institute. The lmtitute (MSI) and the Center (MSC) are often confused be
cause of their similar names and because they occupy the same building. 1bey 
are, in fact, separate and quite different organizatiom. MSI is a unit within the 
University. It is the organizational vehicle through which the University pur
chases computer time from MSC and allocates it among University users. 
MSI also provides support to the twenty-nine research fellows who are the 
University's major users ofMSC's services. 

We examined the structure and activities of the Institute, and we have several 
recommendations to improve its operations. However, the main focus of our 
concern is on MSC, rather than MSI. 

Our overaJJ conclusion is that the University has not achieved an adequate 
level of accountability in its approach to obtaining supercomputing services. 
The source of the problem is that the University created an organization-the 
Minnesota Supercomputer Center-whose legal status is uncertain. Standards 
for such a govem.ment~ted, private organization are DOt well established, 
and the University has added to the oonfusion in the W?.y it has interacted with 
MSC. 

The University does not bold MSC to the same standards of accountability it 
applies to University departments and other organizatiom it creates. Of par
ticular importance, it allows MSC to operate with extraordinary secrecy, 8Dd 
without the kind of outside oversight other units of the University, and other 
supercomputer centers across the nation, routinely experience. 

On the other hand, the University does not treat MSC like·a private oompany 
either. It does not have an anns-length, business-like relationship with MSC, 
but rather allows MSC to operate with benefits and privileges it doe$ not pro
vide other companies selling services to the University. The UniVersity has 
taken several steps during the course of this audit to clarify MSC's status. De
spite these steps, we believe the University does not treat MSC as a truly inde· 
pendent corporation. 

! 
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MSC has been 
financially 
dependent on 
the University 
and the state. 

• We emphasize, bowevcr, that while the structure of the relaticoship and 
MSC's ambigoous status make weak acmuntability more likely, they do mt 
make it inevitable. The University oould further strengthen accountability in 
its relationship with MSC if it wanted to, but the University does not think 
there is a significant problem. Based on what they told us, University officials 
are m~tly satisfied with the relationship. They talked largely about the bene
fits it brings to the University and state. 

The University created MSC in 1982 as a private, for-profit oorporation. A1 
the time, officials argued that a private company oould sell services to private 
customers, take advantage of certain tax provisions unavailable to the Univer
sity, and provide superoomputing services to the University at an c:cooomical 
price. They also said that the arrangement would offer opJX)J'tunities for re
search ~-fertilization that would benefit both the University and private 
business. 

At the request of the University, the University Foundation (a private, non
profit fund-raising organization) became MSC's principal owner. The Founda
tion controls five of nine MSC board positions, but it is the University's 

... 

central administration that has directed MSC's development and provided it :• 
with essential financial support, not the Foundation. 

In addition, despite MSC's inrorporation as a private, for-profit company, it 
has always been financially dependent on the University and, ultimately, the 
state. MSC has repeatedly turned to the University and/or the Legislature for 
Joan guarantees and other financial support in order to make large capital in
vestments. For example, a University-leased Cray-1 computer was transferred 
to MSC in July 1983. In 1985, the University advanced MSC $4.775 million 
to purchase a Cray-2, stipulating that the money would be paid back in oom
puter services by mid-1986. In December 1985, the University extended aSS 
million line of credit to MSC, which MSC has drawn on several times be
tween 1985 and 1992. Tile University, the state, and the city of Minneapolis fi. 
nanced the remodeling of a building for MSC in the Minneapolis High 
Technology Corridor. In addition, MSC bas repeatedly gone to the University 
and the Legislature to ask for increases in financial support and preferential 
tax treatmenL 

Despite its history, officials at both MSC and the University argue that MSC 
should not be oonsidered a public entity (oot even a "quasi-public" entity). 
They argue that it should be acrountable only as a private vendor of services 
to the University. But we found that the University does mt, in fact, treat 
MSC like an independent business. 

For example, the University pays MSC for services in a lump sum at the begin
ning of the contract year. The University bas granted special purchasing privi
leges to MSC and not coJiected sales taxes on the transactions. The University 
bas historicalJy charged MSC less-than-market rental rates for space, and the 
University allowed MSC to pay its "rent" with supercomputer time that the 
University would have probably received anyway under a previous agreement. 

·. 



In 1987, MSC 
rerunded"$3.7 
million to the 
University, 
apparently 
with money it 
borrowed rrom 
the University. 

The University 
bought $4.5 
million or 
preferred 
shares in MSC 
without 
Regents' 
approval. 

UNIVERSITY OF ~OTA SUPERCOMPU11NG SERVI~ 

The University continues 1o charge MSC a less-than-market rentaJ rate UDder 
the new lease agreemcnL 

'Y.e also found that in 1987 a complex series of financial transactions allowed 
~e University to relieve MSC of a $3.7 million obligation and provide MSC" 
with $800,000 of additional capital without approval from the Board of 
Regents and without pubHc disclosure. The transactions began when MSC 
made a "refund" of $3.7 million to the University. 1bough we cannot be sure 
without having access to MSC's records, we think MSC made the payment 
with money it borrowed from the University. We know that a few days before 
the payment was made, MSC borrowed $4.7 million from the University. 
'Whatever the source of the money used to pay the University, the University 
deposited the payment in a central reserve aa:ounL Interestingly, several 
weeks later, MSC was able to pay off its debt to the University when the Uni
versity transferred $4.5 million to MSC in return for a special ~uc of "pre
ferred stock." In short, MSC was relieved of its $3.7 million obligation and 
provided with $800,000 in additional cash. 

The "refund" transaction was classified confidential until we asked that it be 
made public. Apparently, the Legislature, the state Department of Finance, 
and the Board of Regents have not been aware of the transaction until now. In 
addition, the Board of Regents did not approve the University's $4.5 million 
purchase of preferred stock in MSC. In fact, the University was unable to pro
vide us with any documentation to show who authorized the purchase. There
fund and stock purchase transactions demonstrate why the relationship 
between the University and MSC lacks adequate accountability. 

The University argues that it ensures accountability by controlling four MSC 
board appointments. But the University has allowed one of its Jaitions tore
main vacant for over a year, and, since April1986, the University has used an
other of its positions to put MSC's president on the board. Therefore, 
currently the University has only two board appointees who are in any way in
dependent of MSC management, and both are University senior vice presi
dents with many other demanding responsibilities. Since most information 
these board members receive about MSC's operations is considered a •trade se
cret," it is not provided to other University officials or to the Board of Regents 
for independent analysis. 1be only exception occurred earlier this year, when 
the Chair and Vice-Clair of the board were orally briefed on the proJaed $32 
million contract between MSC and the University. They were told the approxi
mate effective rate the University would be paying under the proposed con
tract But they were not allowed to share this information with other board 
members or subject it to independent analysis. 

Both of the University vice presidents who are MSC board members told us 
that they are basically satisfied with the quality and quantity of information 
they receive about MSC's operations from management 1bey also strongly 
asserted to us that the information shows that the University "is getting a good 
deal" in its relationship with MSC. However, we are DOt convinced that they 
have had access to information that convincingly shows the University is re-



EXECUTIVE SUMMARY 

· It is unclear 
whether the 
University is 
getting a "good 
deal" from 
ltiSC. 

The University 
should take 
steps to 
strengthen 
accountability 
in its 
supercom puling 
service 
arrangements. 

ceiving a good value for its service payments. For example, they wcze un
aware of the rates that oommercial clients are paying for the preferential serv
ices they receive. Also, the only analysis of University superoomputcr rates 
that we saw is flawed. 

Based. on the limited information we bad aa:ess 10, we think assertions about 
the -"good deal" the University is getting from MSCare open to question. But, . 
we cannot publicly discuss the basis of our a>ncem bcca~ the infcxmation in
volved is classified a •trade secret" by MSC and the University, and we are le
gally bound to respect that classification. 

Based on the interviews we conducted, MSC appears to be the only national 
supercomputer center that refu;cs to disclose information about its finances 
and the services it provides. Additionally, almost all other centers me various 
forms of outside review to ensure that their resources are being used effec
tively. 

We also olserved that Minnesota's approach to obtaining supercomputing serv
ices has not facilitated interactions between University scientists and private 
industry mers of the machines. Most of the research fellows we talked with 
noted that MSC prevents them from having oontact with MSC private custom
ers, even though the researchers are housed in the same building with MSC. 
In fact, MSC is currently building a wall that will further separate its opera
tions from University researchers, even though the researchers have protested. 
·Also, neither MSCor the University has facilitated the development of high
tech businesses that were pan of the supercomputer initiative's original objec
tives and the purpose of the state's oontribution of$5 million for the 
supercomputer center building. 

Though we do not endorse the structure and arrangements the University has 
created, we do not call for the University to end its relationship with MSC. 
On the other band, the University should not, in our view, maintain the rela
tionship simply to keep MSC in business if there is a better alternative, espe
cially one that would foster closer oollaboration between supercomputer 
service providers and mers. We urge the University 10 more objectively assess 
whether or not its approach to obtaining supercomputing services is the mast 
cost~ffective alternative and best suited to serve University researchers. 

If the University maintains the existing arrangement, it should take ste~ 10 
strengthen accountability and help ensure that public resources~ being ap
propriately and efficiently used. Its first step should be to provide more infor
mation about what the University is getting in return for the large sum of 
public money it provides to MSC. It is inappropriate 10 ask the Regents, the 
Legislature, and the public to trust that the University is getting "a good deal." 
MSC's legitimate trade secrets can and should be protected. But the Univer
sity has accepted and participated in a level of secrecy about MSC financial 
operations that is uMecessary and contrary to good public pllicy. A1 a mini
mum, Regents should be given information that would allow them to inde-

.. . . 
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MSCandMSI 
should be 
subject to more 
outside review. 

The Legislature 
should set 
standards for 
government· 
created prh·ate 
and 
"quasi-public" 
organizations. 

11NTVERSITY OF MINNESOTA SUPERCOMPtrriNG SERVI~ 

pendently analyze the price of MSC's services and make mmparisons with aJ. 
temative providers. • 

In addition, the University should beUef use its JUitions on the MSC board. It 
certainly should not allow positions to go unfilled for long periods of time. 
Nor should it me one of its positions to appoint MSC's president to tbe board. 
1be University should appoint to the MSC board at least one distinguished re- ·· 
searcher familiar with supera>mputing services. In our view, the only justifica
tion for MSC's existence is to provide services to University scientists. It 
makes sense, then, to have at least one University scientist involved in super
computing on MSC's board. Currently, University scientists and even MSI re
search fellows are not allowed to attend MSC board meetings. In addition, the 
University should consider appointing a Regent to the board. 

We also think that, as a a>ndition of its support, the University should require 
MSC to undergo periodic review by an outside panel of superex>mputer and sci
entific expens. Peer review is a widely-accepted professional practice in the 
public and private sectors. And, again, MSC's legitimate "trade secrets" can 
and should be protected. 

As noted earlier, we also examined the operation of the Minnesota Supercx>m
puter Institute (MSI). Our major a>ncem is the way MSI allocates supera>m
puting resources among University researchers. We found that some large 
allocations of supercomputing time have not received adequate review, particu
larly allocations to MSI's director. Therefore, we recommend that the Univer
sity strengthen accountability for the allocation of supercomputer time. 
Proposals that involve large amounts of time should receive objective review 
by experts able to judge their meriL Also, the percentage of total University 
supercomputing time awarded and used by University researchers should be 
routinely disclosed and circulated among University scientists. 

FinaJiy, we think it is important that the Legislature take action to defme the 
status of private and "quasi-public" organizations created by govemmenL So
caJJed .. public/private partnerships" have expanded in recent years, and many 
have undoubtedly produced ex>nsiderable benefiL But uncertainty persists 
about how to make such partnerships, and the organizations tbey create, ac
countable. 

We think the history of MSC shows the need for the Legislature to set stand-. 
ards and expectations for aJJ organizatiom created by government, including 
organizations created by the University. 

The ambiguous status and weak acex>untability associated with organizatiom 
like MSC create a significant potential for abuse. We think the Legislature 
should set minimum standards of openness and public accountability fer these 
organizations, including disclosure of audited annual financial statements. 



Introduction 

MSC claims 
that most data 
about its 
finances and 
operations are 
a "trade 
secret." 

' 

T
he Legislature has approved special appropriations for supercomputing 
at the University of Minnesota since 1984. Tbe appropriations are 
made to the Minnesota Supercomputer Institute (MSI), a 'Wlit within the 

University. But the money is used primarily to purchase supercomputing serv
ices from the Minnesota Supercomputer Center (MSC), a private, for-profit 
cx:>rp<?ration created and owned by the University and the University Founda
tion.1 In addition to selling service to the University, MSC also sells super
cx:>mputing services to other public and private-sector clients. 

In February 1992, the University Board of Regents extended the University's 
relationship with MSC by approving a four-year cx:>ntract with MSC worth $8 
million per year. The $32 million contract became oontroversiallargely be
cause MSC was unwilling to provide public information about the services it 
would be providing the University. In fact, little specific information was 
available even to Regents, because MSC maintains that mast information 
about its operations is a "trade secret." 

In resiX>nse to the controversy, the Legislative Audit Commission directed our 
office to develop a proposal for an audit ofMSC and superoomputing services 
at the University generally. At a meeting on April28, 1992, however, the com
mission dropped from the proposal any internal examin~tion ofMSC. Com
mission members said that they would reconsider a possible examination of 
MSC's internal operatiom after a more general report was oompleted on there
lationship between MSC and the University. 

The oommission 's action came after MSC and our office were 'Wlable tore
solve conflicts over audit jurisdiction and aca-ss to records at MSC. MSC ar
gues that it is not a part of the University and is subject to audit by the 
Legislative Auditor only to the degree that other private companies doing busi
ness with the University are subject to audit. MSC also claims that any audit
even one focused just on its University-related business~nnot disclose 
information about MSC's finances and internal operatiom because they are a 
"trade secret." 

We disagree with the positions MSC takes ooncerning its obligation to be ac
c:ountable, and we do not accept the reasoning it uses to justify its broad claim 

1 The Univcrsi ty o( Mi MCSOta Foundation is I private; Don-profi I organization c:rclted 10 l'8ilc 
moocy for universi ry IICtivitics . 
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of sccrccy. But we will leave it to the Legislative Audit Commissicm to decide 
the extent to which MSC will be subject to audit by our office. 

The primary purpose of this rep:>n is to provide an overview of super(X)D]put
ing services at the University and an assessment of the relationship between 
MSC and the University. It docs not provide any information about the inter
nal operations of MSC. 

Following the directions given to us by the Legislative Audit Commission. our 
evaluation addressed the following six questions: 

• Bow has the University structured its supercomputer aenices? 

• Why did the University establish MSC? What is tbe relatiooship 
between the University and :MSC, bow and why bas it changed over 
time? \\'hat are the advantages and disadvantages of the 
relationship? 

• Bow much money bas the University invested in :MSC, and bow 
does it ensure accountability for those funds? 

• Why is the University Foundation the principal owner of:MSC, and 
what effect does that ownership have on :MSC's relationship with 
the University? 

• \\'hat infonnation about :MSC is not public and why? 

• \\'hat other organizational structures do other major researc:h 
universities use to provide supercomputing senices? 

To answer these questions, we reviewed records at the University, and we 
interviewed over 100 people, including current and former University offi
cials, faculty and staff, and representatives of the national supercomputing 
community. Consistent with the Legislative Audit Commission's decision on 
April 28, we did not seek access to records at MSC nor did we interview its 
officials or staff. 

The report is organized into four chapters. Olapter One examines why the 
University and the University Foundation established the Minnesota Super
computer Center and the history of the University's relationship with it. Cllap
ter 1\vo examines the University's financial relationship with MSC and 
identifies how much the University has spent to purchase services and to subsi
dize the operations of MSC. Olapter Three examines the operations of the 
Minnesota Supercomputer Institute (MSI), bow it has changed over time, and 
how other universities organize to provide supercomputer services. In Olapter 
Four we discuss the advantages and disadvantages of the way in which the 
University has arranged to provide supercomputer services. We discuss what 
information about MSC is public and how the University ensures account
ability for the legislative appropriations to MSI that are transferred to MSC. 

... 
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CHAPTER I 
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The University 
or Minnesota 
was one or the 
first 
universities to 
provide 
supercomputing 
services to its 
researchers. 

I
n this Cllapter, we examine why the University and the University Founda
tion created the Minnesota Supercomputer Center (M5q and bow MSC 
has changed over time. In addition, we review the history of the interac

tions between the University and MSC. 

BACKGROUND 

Supercomputers are high-perfonnance machines med for extraordinariJ y 
demanding computations. Supercomputers are used, for example, in weather 
and climate modeling, simulations of fluid dynamiC$, such as air and water 
flov.>S, nuclear physiC$, and quantum chemistry. Academic researchers have 
access to supercomputers through National Science Foundation-funded super
computer centers, regional supercomputer centers, the U.S. Department of 
Energy, NASA, or other federal laboratories, and through local university-run 
centers. 

The University of Minnesota was one of the first universities to provide access 
to supercomputing services. Disc~&ions among faculty about supercomputers 
began in the mid-197Ct, and by 1979 some University researchers had begun 
to use supercomputer services provided by private vendors. In September 
1981, University Computer Center (UCC) officials decided they needed a 
supercomputer to provide cost-effective computing services to University 
researchers and acquired a Oay-1 supercomputer through a lease-purchase 
arrangement.1 

What Led to MSC's Creation? 

During fiscal year 1982, the University Computer Center, the manager of the 
Cray-1, accumulated a deficit of approximately $875,000. UCC's budget was 
affected by the economic recession, cutbacks in academic grants, a $325,000 
cost to install the Oay, and lower-than-anticipated University researcher me 
of the computer. The UCC director, faced with the necessity of increasing 

1 The University Computer Center (UCC) was a unit within the University created 10 provide in· 
structionalancl research a>mputer aerviccs 10 the University canmunity. UCC bec:ame know!~ as 
Academic Computing Servic:cs ancl Sysaems in 1986ancl Sl.lbscquenlly became part of the Univcr· 
airy's Computer and Informatica Scrvic:cs dcpartm=t 
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revenues or reducing expenses by laying off E many E 30 employees, · 
received permission from University officials to market time on the Cray-1 to 
private companies. UCCwas successful, and, G a result, University officials 
were concerned that UCC might be incurring substantial unrelated business 
income tax liabilities. According to several former University officials we 
SIXJke with, there also were complaints from private sector vendors of super
a:>mputing services that the Univetsity was unfairly competing with them. 

A1 the same time in 1982, University officials were concerned about abe abil
ity of the University to fmance expensive specialized scientific equipment. 
They decided to explore the possibility of setting up a non-tax~xempt organi
zation "to supiXJrl research through the acquisition of expensive pieces of 
research equipment for the joint use of univmities and cooperating industrial 
research laboratories."2 Univetsity officials told the Regents that, with this 
approach, the University of Minnesota would be fotJawing an organizational 
model established by the University of WISconsin and Colorado State Univer
sity to provide for computer services and research equipment.3 University offi
cials also sou,rht legal opinions on the tax advantages of such for-profit 
corporations. The Regents gave approval for University administrators to pur
sue the establishment of a for-profit company with the University Foundation. 

The Role of the University of Minnesota 
Foundation 

In 1982, President Peter McGrath and Vice President Kenneth Keller 
approached the University of Minnesota Foundation about setting up a corpo
ration that would purchase computers and other expensive research equipment 
for the University. The University proposed to transfer to the company· the 
Cray-1 computer that UCC had acquired a year earlier. The University Foun
dation was supportive of the idea and the legal counsel for the Foundation, Mr. 
Burt Ross, formed Research Equipment Inc. (REI), now known as MSC, as a 
for-profit company in July 19825 Mr. Ross, in oonsultation with the Univer
sity counsel and Vice Presidents Frederick Bohen and Kenneth Keller, devel
oped plans for the oorporation 's structure, operation, and relationship to the 

2 L.cncr from C. Peter McGnath to the University d MiDDCSOta Ikard of Repts, November 30, 
1982. 

3 Representatives of ttac Universities and tbcir rracarcb fOUftdatioas told us that DCitbcr Ud ever 
formed a for-profit company to finance the acquisitioo oC computers or rracarcb equipmenL Ju far 
as we could determine, the fa-profit corpor3tion aganizatiooal moclcl fa providing supercomputer 
K!"Yiccs makes the University unique among American UDiwrsities. 

4 For-profit companies acquiring capital equipment could ~ivc an investment tu CRC!il, ase .c
c:elenatcd depreciation, and take acfvantagc or tbc •safe-harbor leasing• provisioas or the Eccoomic 
Recovery Act of 1981. Tbe sare·harbor leasing clcctiOD could result in the financing cosiS d capital 
equipment being subs!3ntially less than if a University leased equipment directly. 

5 REI is still the Jepl name of the c:orpcration known as the Minnesota Supercomputer Center 
(MSC). From its inex>rporation until 1986, it did busiDCSS as REI. In 1986, it began doing busioess 
as MSC. The supercomputer center UICS the aaonym MSC to refer to itself. As University of Min· 
oc:sota Superex>mputer Institute (MSJ) researchers noted in 1986 wbcn REI's name was cbanpd ID 
MSC, this name similarity causes confusion between the two entities. To try to avoid ClOIIf\uiCIIl, 
we have rcfcmd throughoUt tbc rcpa1 to MSC, even ill time periods where it was kDOWD • REl. 
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University. Shareholder agreements WC'lC DCgotiatcd for the Foundation to 
own 90 percent of the common stock and the University to own 10 percent. 
The Foundation contributed $90 and the University $10 for the initial offering 
of common stock shares. University Foundation officials SOld m that the $90 
common stock investment is the Foundation's only financial amtribution so 
MSC. The Foundation is entitled to receive its proportionate share of any com
mon stock dividends paid. In 1984, MSC paid a total cash dividend of 
$174,608, and, in 1985, ii paid a cash dividend of $323,191. In each year, the 
Foundation donated its share of the dividend to the University, but there have 
been no cash dividends declared since 1985. 

The MSC Board of Directors consists of9 members. According to the plan 
presented to the Board of Regents in January 1983: • The University of Minne
sota Foundation would technically control Board membership and policy by 
choosing 5 of the 9 members from its own Board of Directors (or their desig
nees), and the University will choose a minority of 4 from among its employ
ees or designees." According to Foundation officials, the University 
Foundation's role in managing MSC has been limited largely to appointing 
members to MSC's Board of Directors. 

MSC's Initial Operation 

MSC was formally organized during the first months of 1983. A1 its first meet
ing on April29, 1983, the MSC Board of Directors named the University Vice 
President for Finance David Lilly as MSC's president, and it named a four
member executive committee consisting of Lilly and the Vice President for 
Academic Affairs Kenneth Keller from the University and two University 
Foundation-appointed board members. John Sell, a University Computer Cen
ter employee, was appointed the vice president of MSC. On July 6, 1983, 
MSC designa~ its registered offices as Room 301 Morrill Hall at the Univer
sity of Minnesota, where they remained unti11989. 

On July 12, 1983, the University tramferred its interest in the Oay-1 computer 
to MSC. The University agreed to provide the support casts for the computer 
and to make the scheduled lease payments. In return, MSC agreed to grant 
"unlimited access" on the computer to the University. Since the University 
researchers were using Jess than half of the Cray's capacity, it was thought 
the remaining time would be marketed to commercial clients. The agreement 
allowed MSC to selJ computer time, but commercial use of the computer was 
not to interfere with the University's use. · 

Although the ownership of the Cray-1 was transferred to MSC, the actual 
operation of the computer remained with the University Computer Center 
(UCC), 8 unit within the University, where it had been since the computer was 
acquired in 1981. UCC continued to operate the Cray-1 until January of 1986. 
In fact., during this time period, MSC had no paid employees and was little 
more than a shelJ company. According to UCC's former director, during this 
time period, "[MSC] consisted of 8 file in Morrill Hall." 
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Minneapolis High Technology Corridor 

In 1983, Governor Roo y Perpich and others iecognizcd that two Minnesota 
a>mpanies, Control Data Corporation (CDC) and Cray Rcsearcb, were at the · 
forefront of high-performance oomputing in the U.S. and were important for 
the Minnesota economy. Governor Perpich also expressed a>ncern that the 
CDC supercomputer spin-off oompany, ETA Systems, might relocate out-of
state. 

Since 1981, faculty groups at the University had been meeting to faster both 
research ~ing supercomputers and oonnectioos with Minnesota supercom
puter manufacturers. University administrators were also looking for a new 
building to ho16e the University Computer Center and University networking 
and telecommunications services . .A1 the same time, the OtyofMinneapolis 
was interested in developing a "high technology oonidor" as a means of urban 
redevelopment and economic developmenL 

In November 1983, all of these factors Jed the Governor's Office and the Uni
versity of Minnesota to announce a new Minnesota Superoomputing Institute 
initiative, with a building tO be located in the Minneapolis high technology oor
ridor. The Governor announced the initiative at a press conference, oonfirm
ing that ETA Systems would remain in Minnesota. The University's original 
plans envisioned that the Institute would both operate the supercomputers and 
run a research program ~ing the supercomputers, as well as perform various 
functions related to high technology economic developmenL The University's 
plans called for the Institute and all University academic oomputing to be 
located in the high technology oorridor. 

The University's superoomputer initiative was approved by the 1984 Legisla
ture. The Legislature appropriated $26 million to the Minnesota Superoom
puter Institute, and a total of$5 miUion to remodel a building in the high 
technology corridor to house the Institute and the University Computer Center 
and telecommunications system. Tbe City of Minneapolis was expected to 
mntribute approximately $3.5 million, while the University would oontribute 
an additional $3.5 million to remodel the building. The financing and owner
ship of the building in the high technology mrridor is discussed in more detail 
in the next chapter. 

National Science Foundation Support 

In the early 198<:6, several prominent scientific panels remmmended federal 
government support for high-performance computing. 6 The panels were con
cerned that the U.S. would lase its technology lead to the Japanese without 
increased supercomputer access for academic researchers. In 1984, Congress 
appropriated funds to the National Science Foundation (NSF) for a high per
formance mmputing initiative:· :As an interim measure, NSF funded rcsearcber 

6 Sec, fer example, Peter D. w, -Rcpc:r1 of the Panel oc l.arge·Sc:ale Computing in SQeaceud 
Engineering• (Washingtoo DC: National Science FouDdalicm, 1982). 
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access 10 existing •supe~axnputer I'CS01D'Ce centers• at the tJnM:ozsity or Min· 
nesota, Purdue University, and Colorado State University. 1bcse centers were 
known as "Phase 1 centers. • The University of Minnesota's initial Phase 1 
mntract with NSF was from July 1, 198410 September 30, 1985. 

In 1985, three additional Phase 1 resource centers (Boeing O:mlputcr Services, 
AT&TBell Laboratories, and Digital Productions)werc added 10 meet the 
growing demand for supercomputer resources. Also in 1985, NSF selected 
Cornell University, Princeton University, the University of Illinois, the Univer
sity of California at San Diego, and a Carnegie Melloo-University of Pitts
burgh-VkstinghO\& ex>mortium 10 be" Advanced Scientific Computing 
Centers," or "Phase 2centers,"IO begin operation in 1986. 

The University of Minnesota submitted a Phase 2 center propcsal 10 NSF, but 
the NSF review panel judged Minnesota's plans 10operate both an ETA-10 
and a Cray-2 to be too ambitio~. Although NSF ex>ntinued 10 fund national 
researcher access to the Minnesota Phase 1 center until March 1987, the Uni
versity's failure to become a NSF Phase 2 center meant that alternative 
sources of financing for Minnesota's supercomputers would be necessary. 

The Evolution ofMSC 

In the mid-1980's, MSCgradually evolved from a paper oorporation into an 
operating entity. In 1984, the University began to plan for the replacement of 
the Cray-1 machine with a faster and larger-memory Cray-2 The University 
entered into an agreement for a Cray-2 to be delivered in 1985. MSC financed 
the Cray-2 through a lease arrangement that passed the tax benefits of depre
ciation and the investment tax credit back to the lessor for a reduction in the 
lease rate. To secme this financing package, the University was required to 
act as the guarantor of the Joan to MSC as well as the primary user of the 
equipmenl The maximum amount of the guarantee was $5.4 million per year. 

In December 1984, the University Board of Regents approved, in principle, a 
computing services agreement with MSC. The agreement allowed MSC to 
acquire a Cyber 205 oomputer with an upgrade to an ETA-10 oomputer in 
1987. This agreement was signed on July 12, 1985. A1. the same time, the Uni
versity and MSC entered into agreements to use the support facilities of MSC 
and to use the future supercomputing services provided by a Cray-2 computer. 
The orders for these machines fanned the basis for Minnesota's application to 
NSF to become a Phase 2 national superex>mputer center. 

Dwing the last half of 1985, the University developed plans 10 transfer the 
management of its superex>mputing operations from the University Computer 
Center. The University's plam called for MSC to actually become an operat
ing company, with its revenues ex>ming approximately one-third from the Uni
versity, one-third from the federal government, and one-third from industrial 
clients. The University and MSC signed oomputing services agreements in 
July 1985, requiring the University to pay $1.5 million to MSC for computer 

· services on the Cyber 205, and $4.775 million to reserve access to Qay-2 
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services. In order for MSC to purchase the Cray-2, &he University had to both 
guarantee the loan and advance MSC $4.715 million. The reservation agree
ment called for MSC to refund by June 30, 1986 any of the $4.715 million mt 
offset by Cray-2 services provided to the Univetsity. 

In late 1985 and early 1986, the University 8Dd MSC entered into a nmnber of 
agreements that transferred the supercomputer management to MSC. As 
noted, MSC had no paid employees until May 1985, but by December 1985, 
18 staff had been hired (m~tly from within the University) 8Dd a separate 
mmpany began to take shape. Aca>rding to the loan agreement dated Decem
ber 10, 1985, the University extended a $5 million line of credit to MSCso 
that it could hire additional employees and begin its operations. Also in De
cember 1985, the University signed a lease agreement with MSC to provide 
space in the University computer building in Lauderdale until a DeW building 
muld be completed in the Minneapolis high-technology corridor. Lease pay
ments could be made in computer time or cash. It was planned that the DeW 

building would hollSe the University Computer Services, MSC, the Minnesota 
Supercomputer Institute, and variollS smaller startup technology companies. 
The lease agreement required MSC to pay the University's portion of the con
struction ~ts for the new building within 60 days of mmpletion. 

The University and MSC also renegotiated their Cray-1 computing services 
agreement effective January 1, 1986. Under the new agreement, the Univer
sity gave up its right to unrestricted access to the Cray, and it was relieved of 
its obligation to make lease and support cost payments. Instead, the Univer
sity paid MSC a fixed minimum cost and agreed to pay for all services used 
that exceeded the minimum. According to this agreement, the University no 
longer had first priority on the me of the Cray-1 or the resources ofMSC. 

From January 1986 until September 1986, MSC operated the Cray-1 super
mmputer in the University's Lauderdale computer facility. In September 
1986, MSC moved to a new building at 1200 Washington Avenue in the Min
neapolis high-technology corridor.' 

Legislative Requests 

During the 1985 legislative session, the_ University requested and the Legisla
ture appropriated $6 million for fiscal year 1986 and $6 million for fiscal year 
1987 to the Minnesota Supercomputer InStitute (MSI). By this time, however, 
it was clear that appropriations to MSI would, in fact, be used to purchase serv
ices from MSC. According to legislators and staff, MSC's president was the 
chief lobbyist for this special appropriation to the University. 

During its 19871egislative session, the Legislature appropriated $6.15 million 
for flSC81 year 1988, and $6.306 million for fiscal year 1989 for the Minnesota 
Supercomputer Institute. The appropriation included "money for the leasing 
of two supercomputer architectures." However, MSC was unable to negotiate 

7 As we not~ previously, in June 1986 the company then known • REI changed the IWDC UDder 
wbicb it docs business 10 the MinDCSOta Supercomputer Caller, Iocorporated (MSC). 
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a deal with ETA Systems without additional funds. MSC approached the Uni
versity to include a $4.7 million special appropriation request to the 1988 Leg
islature. The University agreed to do this, but when it became known in 
March 1988 that the University had a $70 million central reserve fund, it with
drew its supplemental request from the Legislature. The Regents were then 
approached to allocate $4.7 million from the central reserve fund for MSC so 
enter into a lease agreement for an ETA-10. Acting University President Rich- . 
ard Sauer argued strol!g1y against rommitting central reserve funds to recur
ring expense items such as supercomputers, and his point of view convinced 
the Regents not to approve the expenditure. Subsequently, the 1988 Legisla
ture did appropriate an additional $1.1 million to the Superromputer Institute, 
•available only if the board of regents purchases or enters into a new lease 
agreement, ••. for a second supercomputer architecture. "8 MSC entered into an 
agreement with ETA Systems inJlUle 1988 to lease an ETA-tOE with a later 
upgrade to an ETA-lOG. The lease was rontingent upon the University's 
increasing the level of services purchased from MSC by $1.7 million, and the 
Minnesota Legislature providing "an addition to the existing base in the 
amounts of $5.3 million in 1989·90 and $4.7 million each year for the fiscal 
years FY 91, FY 92, and FY 93. "9 The University transferred the $1.1 million 
appropriated by the Legislature to MSC along with $600,(XX) of its internal 
funds. 

The University asked the Legislature to increase its special appropriation by 
$4.2 million in 1989 to fund the ETA-10. However, the decision by Control 
Data to close its unprofitable ETA Systems su~idiary in April 1989, and 
MSC's subsequent decision to terminate its ETA-10 lease, made the request 
moot. 

In 1990, the University and MSC approached the Legislature again for an 
appropriation in the bonding bill to purch~ a new romputer. The Senate ver
sion of the bonding bill included a $1.8 million appropriation for a supercom
puter, but this provision was dropped in ronference rommittee. MSC also 
lobbied for an exemption from the sales and use tax for the purchase of a quali
fying supercomputer. This provision was included in the 1990 omnibus tax 
bill and was made retroactive, effective for transactions occurring after Decem
ber 1, 1989. However, it was intended to be contingent on an appropriation in 
the bonding bill. Because there was no appropriation, the sales and use tax ex
emption was repealed by the 1990 Reviser's rorrections biH. Because of a 
drafting error, the effective date of the repealer was for transactions occurring 
after December 31, 1989. "Therefore, purchases of a qualifying superoomputer 
in December 1989 would have been exempt from the sal~ and use tax. We do 
not know if MSC purch~ a qualifying supercomputer during this time pe
riod. 

The 1991 Legislature exempted MSC from paying any real and personal prop
erty taxes on property which is "used primarily to manage or provide goods, 

8 Minn. lAws (1988). Olaptcr 703, Article 1, Sec. 6, Subd. 2(a). 

9 June 29, 1983Jener from Rama Murthy, ViCIC Provost anl2 Associate ViCIC Prc:sideal far N:a· 
clemic Af!ail"5, to Rick Heydinp, Vigc President for &tcmal Rdatians. 
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services, or facilities utilizing or relating to targe«.ate advaDCCd scientific 
mmputing resources to the regents of the University of Minnesota and 
others. .ur 

SUMMARY 

This chapter sets forth the history of the relationship between the University 
and MSC. In short, the University began selling computer time to commercial 
customers in 1982 because of a shortfall in the University Computer Center 
budget. University officials became concerned about unrelated business 
income taxes and about complaints of unfair competition from private vcodor:s 
of supercomputing services. A1 the time, there were tax advantages available 
to for-profit companies that were unavailable to the University. As a result, 
University officials decided to set up a for-profit corporation to acquire 
research equipment, such as supercomputers. 

University officials approached the University Foundation, which agreed to 
facilitate the formation of this company, now known as MSC. In order to take 
advantage of certain tax benefits, it was necessary that the Foundation own 90 
percent of the common stock. The Foundation purchased 90 of the 100 shares 
of common stock for $90. This is the Foundation's only capital contribution to 
MSC. According to Foundation officials, the Foundation's role in managing 
MSC has been limited largely to appointing members to MSC's Board of 
Directors. Despite the Foundation owning 90 percent of MSC's common 
stock, it has been University, not FoWldation officials, that have directed 
MSC's development and provided it with essential financial support. 

MSC has evolved from a paper corporation formed in 1982 into an operating 
company quite different than University officials originally intended. 
Throughout its history, MSC has been financially dependent on the University 
and the Legislature. Unlike most private companies, MSC has repeatedly 
gone to the University and the Legislature to ask for increases in financial sup
port and preferential tax treatment. In the next chapter, we detail the financial 
relationship between MSC and the University. 

10 MiM.lAw.s (1991). 01. 291, Article 1, ScctiOD 10, Subd. 20. 

·-
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T
he University has been a major financial underwriter of the Minnesota 
Supercomputer Center (MSC) since its inception. In rcsp:>nse to direc
tion from the Legislative Audit Commission, we asked: 

• What is the rmancial relationship between the University and 
MSC? To what extent has the University subsidized the operations 
or MSC? Is MSC rmanciaUy independent or the University? 

To answer these questions, we examined University financial records, con
tracts, and agreements with MSC. We interviewed the principals from the Uni
versity that were involved in many of the transactions with MSC. We also 
requested that the University compile information on all its financial transac
tions with MSC, which the University was only partially successful in provid
ing to us. 

In many respects, we know only one side of the financial relationship between 
the University and MSC. We have not bad access to any financial records of 
MSC, and that has made an exact accounting of the relationship difficult to 
determine. In the following sections, we set forth what we could Jearn from 
University records about its financial relatio~hip with MSC. 

PURCHASESOFCO~~UTERS 

As we noted previously, the first computer was acquired by the University and 
then transferred to MSC as part of a restructuring of the lease-purchase agree
ment. The University advanced MSC $4.775 million necessary to buy the 
Cray-2 and .also guaranteed up to $5.4 million per year of the Joan to purchase 
it. MSC, through the University, also sought additional funds from the Legisla
ture in order to purchase the ETA-10 computer. The University's current com
mitment of $32 million in purchases over four years was characterized by 
several Regents and MSC's Board Olairman as collateralizing MSC's pur
chase of two new Cray Y/MP computers. Unlike most private companies, 
MSC has turned to the University and/or the Legislature whenever it has 
needed to make large capital investments. 



1l 

The University 
has agreed to 
artificially high 
sen· ice rates in 
its contract 
"·ith 1\ISC. 

lJNJVER.SITY OF MINNESOTA SUPERCOMPtTilNG SERVICES 

PURCHASE OF SERVICES 

The University has been a major customer ofMSC. Since 1986, the Univer
sity has made over $48 million in service payments to MSC. MSC provides 
access to supercomputing services to University researchers at a contract rate. . 
The contract rate is currently $750 per service unit (roughly an hour of process
ing time) on the Cray-2 and $550 per service unit on the Cray X,IMP.1 In addi
tion to the contracted amount of service, MSC's board has a policy that all 
commerciaJiy unsold time is made available to University researchers in the 
form of "special development grants." These special development awards are 
provided in the form of grants of lower priority computer time.2 Much of the 
University's total computer time is provided by MSC on these lower priority 
queues. The exact proportion of the University's computer time provided on 
the low- and zero-priority queues is regarded by the University and MSC as a 
"trade secret" 

There are several unusual aspects to the University's purchase of services from 
MSC. Both the University and MSC claim their relationship is strictly that of 
a vendor (a supplier of computer services) and a customer. But, we found that: 

• The sen·ice contract between the University and MSC is not typical 
of a nonnal vendor-purchaser relationship. 

The contracted rates for service that the University has negotiated are artifi
cially high. For example, high priority Cray-2 access time at the University of 
Illinois is offered at a rate of roughly $200 per bour.3 The $750 per hour rate 
charged the University on MSC's Cray-2 bas not changed since 1987. Univer
sity and federal government centers also routinely advertise computer time on 
Cray X!MPs for much less than $550 per hour.4 The University has argued 
that if one averages in all of the additional computer time it receives, the Uni
versity's average rates are below $200 per hour. Of course, this comparison is 

1 For simplicity, we generally refer lo the CX)mputcr time purcbascd by the University as •bouts• 
of computer time. The University ac:tl.lally purc:bases service units that include support ~ervices and 
central proc:es.sing time. A service unit indudes approximately an hour of central processing time, 
but this varies depending on the use of support services. 

2 The University's CX)ntraded scrvice is provided on a high priority computer queue. Special de
velopment awards arc provided on low· or zero-priority queues where CX)mputer jobs must generally 
wait behind the higher priority queues to run. Some researchers IOid us that the lower priority · 
queues were sometimes so slow to ru11 that they CX)UJd not usc all of the low-priority time 8W8J'dcd lo 
them. The University notes that it receives 10me high-priority time from MSC in addition lo abc COD· 

tractcd amount. However, the bulk of computer time received, above what the CX)ntnld calls for, is 
provided ill abc fonn or special development awards on low-priority computer queues. 

3 Comparing the exad service rates between supcrccmputcr ce11ters can be CX)mplicaled (although 
they arc certainly possible 1o make) and many adjustments for differing levels of services, differing 
charging algorithms, and other factors need lobe considered. We have nor anemptcd to make exact 
comparisons at this time because we would need ac:ccss lo MSC data that we have not yet seen. 
This CX)mparison is only 1o illustrate that the University's coniTtJCt rau is well above that charged 
elsewhere for roughly comparable services. University officials also have acknowledged in praenta
tiCilS ao the Regents that the University's true rate is mucb less tba11 $750 per bow'. 

4 Some go~emment centers adverti~e rates as low as SSO per low-memory hour for services on 
Cray X/MP CX)mputers. 
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misleading, because it equally values high-priority and low-priority mmputer 
time. l.Dw-priority a>mputer time is routinely discounted at other a>mputer 
centers.5 ~we mentioned earlier, much of the University's computer time is 
provided on these low-priority queues. 

The University and the Minnesota Supercomputer Center regard the total 
amount of service units provided to the University as a "trade secret." MSC 
claims that revealing the true rate the University pays for services would put 
MSC at a a>mpetitive disadvantage, and that its clients would demand rates 
equal to the University's. We regard these arguments as unsound for several 
reasons. First, no other supercomputer center that we talked with feels com
pelled to operate in such a secretive manner. Rates for service at almost all al
ternative vendors of supercomputer services are public and routinely quoted. 
As one director of a competing supercomputer center said when we told him 
about MSC's claim: "What would I use that information for?" Second, eco
nomic theory suggests that the University, because of its special relationship 
with MSC and because it is MSC's largest customer, should receive the lowest 
rates and the best service. What the University pays for services is irrelevant 
to commercial customers. Commercial customers are free to seek equivalent 
or better services and prices from alternative vendors, if MSC charges them 
too much. In other words, normal market forces determine MSC's competi
tive situation, not what the University pays for its services. MSC's economic 
incentives in the current arrangement are for it to regard the University's finan
cial contribution as a given and to focus on commercial business. 

Another unusual aspect of the contract for services is the method of payment. 
The University pays for its services in a lump sum, due at the beginning of the 
contract year, before more than a small portion of the contract services has 
been delivered. Some of the other unusual aspects of current and past service 
agreements and contracts are discussed below. 

The University also purchases computer time from MSC under the terms of a 
research and development agreement with Cray Research. Cray makes cash 
payments to the University to promote research and development projects 
which enhance the commercial or academic application of Cray supercom
puter systems. Cray routinely includes such grants when it sells supercomput
ers to universities, and it receives a federal tax credit for these cash awards. 
The Cray agreements called for $840,()(X) in 1989-90, $560,000 in 1990-91, 
and $240,000 for the period February 1991 to January 1993. The University 
uses these funds to purchase computer time from MSC at the rates of$750 per 
Cray-2 hour and $550 per Cray X1MP hour. ~we noted, these are not market 

S For example, the National ~nter for Atmospheric: Research (NCAR) mates interactive super
computer time available to researchers for a 50 percent premium over the regular ~te. Interactive 
lime is available to University researchers on a very limited basis for extremely shon jobs only, al
though it is routinely available to ex>mmerc:ial customers. The regular rate at NCAR ex>rresponds 
most closely with the University JUCarcher high-priority rate at MSC. The low priority rate at 
NCAR, which r::orresponcls most closely with the University researcher low priority ex>mputer grants, 
is dis.counted 50 percent from the regular rate. k we have mentioned earlier aact comparisons of 
rates are ex>mplic:atcd. We have nor cited in this report any exact rate ex>mparisons we have made be
tween MSC and ex>mpeting centers. We cite NCAR's rate stnlcturc only to document &bat low prior· 
ity ex>mputer time is Jess ex>mmercially valuable than interactive cr high priority time. 
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rates. This fact also was mted by the MSI director in a letter to MSC 's presi
dent; he said: 

Please DOte the following comparisal of lbe rates we pay m lbe Qay 
University Research and Development Awards at MSC to rates available 
elsewhere. We pay $550 per low-memory Qay X-MP-EA bour and 
$750 per low-memory Cray-2 bour. Texas A&M cbarges $273 per Jaw 
memory Cray Y-MP bour (equivalent to about $182 per low memory 
Qay X-MP-EA hour). NCAR cbarges $300 per low-memory Cray Y
MP hour at the highest prioritl, whereas our grants do 1101 run at lbe high
est priority available at MSC. 

These above market contract rates are another way for the University to subsi
dize the operations of MSC. 

ARl\fY HIGH PERFORMANCE 
COJ\IPUTING RESEARCH CENTER 

In 1989, the University of Minnesota won a $67 million five-year federal am
tract from the U.S. Army to establish an Army High Performance Computing 
Research Center (AHPCRq. The oontract oonsists of three parts: an $8.5 mil
lion research program (with roughly $6.5 spent at the University of Minne
sota), $27 million to acquire advanced oomputer systems, and $31 miJJion for 
infrastructure support. The University has oontracted with MSC to perform 
certain of the infrastructure support and advanced system acquisition. Of the 
$31 miJJion in infrastructure support funds, roughly $5 million is spent at the 
University, $25 million at MSC, and $1 million at Howard University. MSC 
has subcontracted with Computer Sciences Corporation and Government Serv
ices, Inc., two vendors of oomputer and systems analysis personne~ to provide 
19 computer experts to support Army researchers located at various sites 
around the oountry. MSC has an additional ten persons that it directly em
ploys to support the AHPCRC a>mputers. The a>ntract pays MSC for the 
salaries and indirect oosts for its ten employees. 

MSC also receives roughly $25 million of the money to acquire advanced sys
tems under the Army contract. MSC has acquired a Thinking Machines 0-1-2 
and a 544 node CM-5 for use by the AHPCRC researchers. 

LINE OF CREDIT AND REFUND 
AGREEMENT 

In 1985, the University extended MSC a $5 miJJion line of credit. MSC drew 
on the line of credit for $250,000 in April1986 and $4.7 million in June 1987. 

6 Lencr from Donald Truhlar to lobo Sell, September 23, 1991, Page 2. 
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In 1987, ~ISC 
drew on its line 
or credit and 
made a $3.7 
million 
"refund" to the 
University. 

·On June 25, 1987, MSCofficials requested a cbcct for $3.7million and an
other check for $1 million from the line of credit. We think that MSC used the 
$3.7 million check it received from the University 1o make a refund payment 
back 1o the University. A5 far as we can determine, neither legislators nor the 
Department of Finance were 1o1d that, instead of being used for supercomputer 
services, the special .appropriation was refunded back into the University's cen
tral reserve accounts. 

The events surrounding the refund are somewhat unclear. We lcnaw only what 
· is contained in the Universitfs records, and those records and the memories of 

those involved are incomplete. MSC has made statementS about the refund 
that we cannot verify, and that are inconsistent with University records we 
examined. 

According to University records we examined, University n::search fellows 
became aware for the first time in January 1987 that written contracts gov
erned the services provided by MSC to the University. Previously, inquiries 
from MSJ fellows about the amount of services available had been answered 
with the vague reply that the University gets "one-third of all machines." 

According to documents we examined, approximately $3 miJiion in services 
had been paid for but not used in previous years. This carryforward, plus an 
additional $4.8 million service payment, entitled the University to approxi
mately $7.8 million in services during fiscal year 1987. However, when in 
January 1987 MSC first started providing the University with an accounting of 
the services it was providing, the documents showed the University bad 
already used a large amount of the services that were available to it in fiscal 
year 1987. University officials reviewed the billing statements and pointed 
out a number of large errors. Tiley also challenged MSC's rate structure, not
ing that it was not consistent with the contracts. As the result of these com
plaints, a number of credits were granted by MSC and the billing formula was 
changed. In addition, in March 1987, MSC began a special development 
award program that gave University researchers access to some of the unused 
computer time.7 In June of 1987, for reasons we are unsure of, a refund agree
ment was negotiated with MSC. 

The refund agreement said: 

Representatives of the University have advised MSC that they believe 
the amounts billed by MSC during the fiscal year beginning July 1,1986 
exceed lbe amounts the University sbould be required 10 pay for services 
received within tbat period. 

lbe University bas axtveycd to MSC its pasitioc lbat the value of the 
computing services it received OD the Qay-2 system, particularly during 
the initial ponion of the fJSCal year ending June 30, 1987, was signifi
cantly reduced due 10 primary and undeveloped state of the software for 
that system. In additioo, the University bas as.sened that it did notre
ceive explicit and complete accounting aoc:l reJX>rting for the amount of 

7 Before this time, aay unustd time on the computers was Dot available 1o University rc::sc:arcbers. 
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Krviccs which the representatives of the University were rccciving and 
iDcuning during that fiscal year; the University bas asserted tbat MSC 
bore the responsibility ofJrOV.iding more explicit and timely aca:JUDting 
for tbosc charges under lbc terms of the Cbmputing Services Agree
ments. The University relies OD lbc foregoing and the related reasoos IS 
lbe basis for its claim of entit.Jemem to a refund.8 

MSC officials have a different interpretation of wby the refund was made. In 
a letter to the University, MSC's vice president said: 

The system did provide reliable acx:ounting fer tbc usage by University 
users, both illdividua1ly and ill the aggregate, but this data was DOl al
ways available ncr delivered to the users IS the rtSOJJ"Ces were used. As 
such, we are confident that the University received an of the services it 
was entitled to receive in return for its service payments during that pe
riod. Ac:counting data is available to demonstrate that fact, and tbe Uni
versity received rep:xu of this usage. _ 

After oonsideration of its financial position and business objectives, the 
company approached the University with tbe proposal that $3,693,000 of 
the $4,750,000 paid for services during the 19~87 fiscal year be re
funded to the University. This figure was determined and proposed by 
the company, on its own initiative, after review by its Board of Dircctors.9 

Because the University agreed 
in 1987 to classify the refund 
agreement document as confi
dential, neither legislators nor 
the Department of Finance were 
infonned about this unusual use 
of the special appropriation by 
the University and MSC. A1 
our request, the University has 
now agreed that the document 
should be classified as public. 

We asked the University for any 
other infonnation about there-

. fund, for example, how the 
amount was determined. The 
University was unable to pro
vide us with any further infor
mation about the refund 
transaction. 

8 Refund ~ent bctwCCD the Uoiversity of Minnesota 8nd MSC, June 30, 1987. 

9 Letter from Bob 'Williams, MSC Executive Vice President, lo Robert Erickson, September 9, 
1992. Page 2. 

, 
I 
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stock purchase 
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UNIVERSITY PURCHASE OFMSC 
PREFERRED STOCK 

One month after MSC made the refund payment, MSC amended its Articles of 
Incorporation to allow for the issuance of preferred stock, and the UniveiSity . 
purchased 22,500 shares (for $4.5 million) of $10 cumulative nonvoting pre-

. ferred stock. No preferTed stock dividends have ever been paid by MSC. As . • 
of June 30, 1992, there will be $1, 125,()()) io accumulated preferred stock divi
dends in anears, that have oat been recognized as income by the University. 
The University purchased these preferred shares from accounts in its central re
serves. Most central reserve transactions were approved by a management 
committee of senior University officials. However, the University was unable 
to locate the minutes from the management committee meeting where this 
transaction might have been approved. 

The University has been unable to provide us with any other written documen
tation about this $4.5 miUion expenditure. We talked with three people who 
were members of the MSC board at the time. Rama Murthy, who had just 
taken over as board chair, told us that his files had been returned to MSC and 
that he did not recaJJ the transaction. He thought that it was something that 
Vice President of Finance David Lilly had negotiated. Ettore Infante, then 
Dean of the Institute of Technology, recaJJed the transaction as a cash infusion 
to an undercapitalized company. We also talked with Carol Campbell, the Uni
versity's Comptroller and Treasurer at the time. She recalled that the transac
tions occurred, but she was not a part of the decision-making process. She 
recaJJed that it had been negotiated by Vice President UJJy. We contacted 
David LiUy who did not recall either the refund or the stock purchase transac
tions. 

As far as we can determine, the Regents did not approve the $4.5 million pur
chase of MSC preferred stock. 

Taking the refund and the purchase of preferred stock transactions together, 
the University essentially Jet MSC out of its $3.7 million obligation and pro
vided MSC with additional capitalization of $800,000. 

UNIVERSITY PURCHASE OF THE 1200 
\VASHINGTON AVENUE BDaDING 

The UniveiSity also purchased the building that MSC operates from at 1200 
Washington Avenue. According to documents presented to the University 
Board of Regents, the building cost a total of$12.361 million to remodel. The 
City of Minneapolis paid $5 million, the State of Minnesota paid $4.95 mil
lion, and the University paid $2.411 million. The University's architects also 

f 
• f . 
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served ~ a>mtruction managers for the prqject. We have no estimate of the 
CXlSt of providing time services. Tbe p~ of the state's $5 million amtri
bution ~ to "promote the development of tcclmology related busincsscs in 
Minnesota." 10 It was thought that new high technology busiDCSSCS would be 
housed in the building along with the University and the Supercomputer Jnsti.: · 
tute. 

The buiJding's development plan called for the University to own approxi-
mately 105,()(X) square feet and for the Minneapolis Community Development ' 
Agency (MCDA) to own approximately 25,000 square feet and a parking facil- I 
ity. The joint ownership of the building was set forth in a condominium agree-
ment. It was originally planned that the University would sell the Lauderdale 
Computer Center building and relocate the academic computer center to the 
1200 Washington Avenue building. The University eventually decided not to 
sell its Lauderdale facility and not to relocate University academic computing 
or telecommunications to the new building. 

For several reasons, after long and complicated negotiations, the University 
agreed to buy out MCDA's interest in the building. The University paid 
MCDA $1.5 million in cash and was "able to negotiate" with MSC to provide 
2,500 hours of superoomputer time (valued by MSC at $1,600 per hour or $4 
million) through MCDA to the Minneapolis Public Schools over a ten year pe
riod. 

Thus, the University's total cash contribution to the building's capital cast was 
approximately $4 million. In addition, the University provides a rent credit to 
MSC for services provided to MCDA at $1,600 per hour. 

THE UNIVERSITY'S SPACE LEASE WITH 
MSC--1985 TO 1992 

The University an~ MSC signed a lease agreement on December 10, 1985 for 
space in the University's Lauderdale computing facility and for future reloca
tion to substitute premises at 1200 Washington Avenue. The lease agreement 
appears to give MSC the right to lease all of the premises owned by the Uni
versity. The terms of the lease called for MSC's rent to be the University's 
construction costs for the remodeling of the 1200 Washington Avenue build
ing. MSC was to pay the construction costs within 60 days of receiving the 
University's final cost statement. The University notified MSC on April 4, 
1988 that $2.318 million was due by June 4, 1988, but MSCrequcsted and 
was granted several extensions of the time to pay this rent obligation. Be
tween September 1, 1986 and November 1, 1990, MSC never made any pay
ments on this lease agreement. Gus Donhowe, the University Senior Vice 
President for Finance,~ quoted as saying: "Since we're kind of kissing 

10 Minn. lAws (1984), ~ptcr 654, Article 2, Sec:tiCD 1S (k). 
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mmins, we don't worry about the cnfmubility of I~ We just worry 
about equitable relationships. wll 

The University finally renegotiated the lease as part of the buyout of the 1990 
MCDAinterest in the building. It was agreed that MSCwould begin to pay 
$20,185 per month in rent (roughly $4.00 per square foot, far below market· 
rates) .. According to the University Real Estate Management section, MSC 
would pay future rent in the form of a>mputer services provided ao MCDA at 
$1,600perbour. 

MSCwouJd also pay the back rent, due the University for the period between 
September 1986 and October 1990 in the form of computer services provided 
to University researchers. According to the agreement, any computer time 
used by the Minneapolis Public Schools under their agreement with the Uni
versity could be credited towards the payment of current rent at the rate of 
$1,600 per hour (mu[fly 3 times the University contract rate of $550 per hour 
on the Cray X/MP). 

Under the terms of the previous leases, the University was obligated to pay all 
costs of operating the building, "including aU taxes, premises and physical 
plant maintenance and repairs, and utilities including electricity, gas, water 
and telephone." Table 2.1 presents the costs that the University has incurred 
on behalf of MSC since 1986.13 The table shows that the University incurred 
estimated net occupancy casts for MSC of$1.317 million in fiscal year 1992 
In short, the University spent about 5.5 times more on utilities and facilities 
management than it collected in rent. 

In our view, the University's actions as a lessor of space ao MSC are odd, if 
MSC is really a private company. Tile University charged a Jess-than-market 
rate for the space that did not cover the University's facilities management 
costs, and the University allowed MSC to pay its "rent" with supercomputer 
time that the University would probably get anyway (sine: the University gets 
access to all unused time on MSC's computers). 

THE UNIVERSITY'S CURRENT LEASE 
WITHMSC 

The University signed a new lease with MSC on July 1, 1992. Under the 
terms of this lease, MSCrents the whole building (approximately 101,000 rent
able square feet) from the University for a base rent of$350,227 plus an 

11 •u• will bail out ailing Supercomputer Ccutcr,• StcYc Gross, Minneapolis SUzr Tribune, Septcm· 
bcr 25,1990, Page Bl. 

12 The Minneapolis Public Schools SuperTrck program has used a total of 193 service units since 
Oc:tober 1990, all on a Cray XIMP. This amount has been credited by the University aov.•ard the rent 
due from October 1990 to July 1992. 

-1J The table docs not p-esent the capital costs associated witb the building, a tbe costso!lbc UDi• 
vmity supervising con.stNCli011 o!tbe building. 



Table 2.1: Supercomputer Center University Support Costs 
Profe<:ted 

Type of Sendee m.t.:92 1990=91. 1.98S:9Jl 1968.:89. 

Fuel s 41 s 37 s 9 s 414 
Electrfclly 573,000 533,000 523,332 451,631 
Water 16,140 14,673 19,628 8,795 
Maintenance 149,434 135.849 177.290 163,688 
Custodial 124.225 112,932 100.984 102,884 
Waste 13,752 12,502 16,019 17,807 
Aulhorlmllone 73,289 66,626 45,121 8,680 
Oroundtt 22,152 20,138 18,349 11,722 
Mlaceleneoue U563:i 105.123 50,981 52557 

Total Building Coelll $1,067,668 $1,000.880 $951,713 $818,378 

Pnlperty lnaurence $55,659c S55,65SC $ oc s oc 
Telecommunlcellone 58,485 56,922 55,135 54,680 
Condo. Atteoc. Feee 0 13,822 63,000 73,580 
lntereet on Buldlngb 326066 J9I.23Z j84~29 172270 

Total Occupency Coeta t1,577,880 $1,324,515 $1,254,177 $1,118.906 
L .. lnttttule Porion• 26D52I 26<J.52I zoo.szz 260.52Z 

Net ~Caetll . $1,317,354 $1,063,989 $993,651 $858,382 

Service Peymenf $8,454,000 $7,400,000 $8,200,000 $7,000,000 
Lese Service Peymenl 
ReiUmed 

10TAL EXPENSES t7,771,3!54 t8,483,989 $7,193,651 $7,858,382 

eour..: Unlverwlly of Mlnneeota • 

19!l:Dil 

s 218 
434,066 

10,750 
98,472 
85,798 
13,909 
7,933 

J8.J44 

$669,288 

s o' 
54,000 

0 
UUJXJQ 

$884,288 
26052I 

$623,782 

$!5,200,128 

. $5,823,890' 

JS8Ul 

101,069 
2,208 

89,254 
59,126 

1,562 

JD7,J22 

$430,341 

• 0 
54,000 

0 
a 

$484,341 
26052Z 

'$223,815 

$4,7!50,000 

.;um.aoct 
$1,280,815 

1.985:111 

• 0 
0 
0 
0 
0 
0 
0 
0 

• 0 

• 0 
0 
0 

-ll 
• 0 
-ll 

• 0 

18,533,381 

18,533,381 

.....,._, .. 9upenlompulerlnelltule, • .,...enl ofUnlverellyof MnneiiOta, ueee13,4!50 equant teetoffte 78,687 equant feet In uae. All .tdltlotlel 2t,414 ~feet. 12,832 
of which le unlnlthed, Ia IIV81eble In the buldlng. The Supercomputer Center provldee en aarvloett for the Supemompuler lnttlltule apace end eltto pennlte uae of clellllnJOI'fte, con· 
terence roome. elo. wllhout additional charge to lhe Institute. Hlstortcelly, l'tle coat hea not been broken out t11nce the Unlwrttlly hea provided moel of lhe occupency costa • e 
pert of 1te aupport for .... Superoomputer Center • well •• pnMdlng .,.oe for the Unlvoerttlty department, the Supercomputer lnetllule. The SUpereornputer Center hea lncund 
eddlllonel coeta for eecutfty, buldlng recepton, etc. which .. not Included In lhe eboYe occupancy coste. The entlc:lpeted rent for l'te Superoompuler lnttlltute eubleMa effective 
July 1, 1992 hett been used for tHt 1991 end preceding years to enfve et • net cost to lhe Unlveralty of Ita eupport for lhe Supercomputer Cenlllr. 

'tnter.et on hulldlng waa beeed on the Unl¥erelty'8 Iunde eupplled to pureh_. .... building, to which the UnMirelty holds title, •nd wll be emorlrecl cwer • 20 ,._term effeche 
July 1, 1992. The lefgelncN .. In lnlereat In FY 1991 wee due to the $1,500,000 payment the Unlwnllty made to Mlnneapolle Community Development Aoenct to ecqulre the 
building's title. Thle amount does not Include .... etala'a cepftel contribution of $4.95 million. · 

1Min."'le80ta Supen:omputareenter peld the propertylneurenoa ..,_ ... through FYOO. When the Unlveraltyecqulred lie to the buldlng In FYtt, .,..._. ,..emendact, , 
making the Unlwrelly '"POM!bfe for the lntttnnoe. 

'Minnesota Supercomputer Center refunded monlea ID the lJnhlentlty of Minnesota per June 30, 1987 _ _._ 

-n.le amount doea not lndude other Unlvefdy paymenta made under the Cray o.v.lopment On~nt program end .... Anny High Perfomtence Computer Reaeen:h Canter aubcon
trect wllh MSC. 

r, 

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

~ 

~ 
~ 
~ 

I 
0 

~ 

~ 
~ 
~ 
c;') 

B 
~ 

B 



FINANCIAL RELATIONSIDP BE'JWEEN THE UNIVERSITY AND MSC 21 

The Unh·ersity 
still continues 
to subsidize 
MSC under a 
new lease. 

additional rent of$447,000. The additional rent is DOt paid in cash, but in the 
fonn of the oomputer services provided by MSC to the Minneapolis Public 
Schools.14 The new lease calls for a credit against the additional rent for any 
services "made available" for use, whether or DOt the services are actually 
used. 

MSC is responsible for paying mast of the building's operating tmts, while 
the University is responsible for paying for structural repairs to the building. 
In fiscal year 1992, University physical plant work orders and minor mainte
nance tmt approximately $189,000, an indeterminate amount of which was 
for structural repairs. The University is also responsible, at MSC's request, for 
paying up to $1.1 miiJion in MSC requested improvements or alterations to the 
building. If the University funds such improvements, the base rent will in
crease by an amount necessary to amortize the ca>t over twenty years. 

MSC has not yet made up the back renJ it owes the University from the 19~ 
90 period. The current lease ac~owledges that $790,191 in past rental obliga
tions remain to be paid. 

The University's intent in structuring the lease was to recover the University's 
approximately $3.8 million capital investment in the building.15 Ac.cx>rding to 
the University's real estate director, the rental rate is Jess than a market rate.16 

Thus, the University will oontinue to subsidize MSC's operations even under 
the new lease. 

MSC sublets a portion of the building back to the University for $352,059. 
The University's Minnesota Supercomputer Institute (MSJ) subleases 13,757 
rentable square feet at $18.80 per square foot The University also leases 
some additional space that is currently undeveloped and/or unoccupied. 'The 
lease requires MSI to vacate a portion of the space that it had previously occu
pied and to move to alternate space. MSI must pay for aiJ costs of remodeling 
the new space. MSC wiJJ bear the oost of oonstructing a wal 1 that wilJ segre
gate the MSJ and MSC spaces. 

U MSC'sac:tual agreement is to provide le!'Viccs to MCDA MCDA bas a separate agreement 
with the Minneapolis Schools designating it as the pimary user oflbe MSCaaviccs. 

15 The lc:uc rate does not provide for the recovery or tbc state's ss million iftYC:Stment. 

16 For example, the University rents cne floor of a comparable building next door to MSC from 
Opus Corporation for a gnm rent or $17.50 per aquarc foot; it rents another floor of the same build· 
ing for a modified gross rent or Sl7.15 (the University pays the elcaricity). Exactly what a market 
rate should be for a net lease is diffia.~lt to say. However, the building cost $12.361 million to ac· 
quin: in September 1986. If the state had issued tax-exempt bonds to finance the building in 1986, a 
minimum of S11.37 per rentable square foot would be necessary to amortize the debt service and in
tcn:SI costs over twenty years. This is the mosl conservative estimate or a market rate. A tnle mar· 
kct rate would also include an allowance for profit and overhead and a vacanC)' factor, according to 

· the State of Minnesota's Director of Real Esta&e Management. The rates for a commercial developer 
would have to be higher to recover its debt acrvia:, interest, profit and overhead. 
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UNIVERSITY 

MSC has purchased a variety of oomputer equipment from the University 
Bookstore. We have verified $12,978 in transactiom in 1992, and we were 
1old that it may total as mocb as $150,000. Bookstore employees told us that 
purchases in previous years bad been larger. The acoounting system used by . 
the bookstore makes it difficult to determine exactly bow much MSC actually 
spent at the bookstore. Purchases of computers through the bookstore are sup
posed to be limited to University faculty, sta~ employees, and departments. 
Items purchased through the bookstore benefit from the University educational 
discount of approximately 40 percenL The prices available through the Uni
versity are generally far superior to those of any retail vendors. Also, Univer
sity departments do not pay sales tax on these transactions. 

We have been told by several sources, although we would need access to MSC 
records to verify it, that MSC represents itself to vendors of workstations and 
peripheral equipment as a part of the University in order to take advantage of 
educational discounts. Interestingly, MSC uses two sets of letterhead station
ary, one of which identifies MSC as "An Affiliate of the University of Minne
sota." 

In addition, MSC has purchased supplies and oonsumables from the Univer
sity Central Stores operation. Again, the University accounting system makes 
it difficult to track purchases by MSC, however, we have verified $5~94 in 
purchases of supplies from University Central Stores between October 1991 
and June 1992. In addition, University officials told us that MSCbas also 
made purchases through the University purchasing section. 

Sales tax is not charged to departments of the University on purchases through 
University stores, the bookstore, or central purchasing. The University allows 
approximately 30 affiliated non-profit organizations, such as fraternities and 
sororities, student organizations, and government agencies, to make these 
kinds of purchases. MSC is the only for-profit organization that has these 
privileges. MSC has represented to the University that it separately filed sales 
tax returns with the Department of Revenue for these purchases. Because we 
did not have access to MSC's records, we are unable to verify whether or not 
MSC paid sales tax on purchases it has made through the University. Also, 
given the condition of University accounting records, we are not able to deter
mine the total amount of MSC purchases through the bookstore, central stores, 
and purchasing. To do that we would need access to MSCrea>rds. 

OTHER RElATIONSHIPS 

MSC has operated in several other respects as a department of the University 
throughout its history. For exampl.e, MSC employees have been issued 

' l 
I 
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University staff ID canh and used them for privileges afforded the University 
mmmunity.17 MSC and its employees also are listed in lhe official University 
staff and faculty phone book. 

CONCLUSIONS 

In our view, the University has treated MSC in a way that it would not treat a 
truly private oompany. The University capitalized MSC,Ioaned it money, 
guaranteed its debt, did not hold it to its financial obligations, and subsidized 
its operations by providing substantially below-market lease terms, by paying 
more than market rates for other services, and by allowing it to act in several 
ways as if it were a department of the University. 

17 We understand that thea: privileges were revoked by MSC durin& the c:ourx or this study aDd 
all or the ID cards 911crt rec:alled. · 



The Minnesota Supercomputer 
Institute 
CHAPTER3 

T
he Legislative Audit Commission asked us to examine bow the Univer
sity bas structured its supercomputing services. In Olapter One, we ex
amined the evolution of the Minnesota Supercomputer Center (MSC). 

In this chapter we discuss the history, governance, and policies of the Minne
sota Supercomputer Institute (MSI). The Legislature appropriates funds to 
MSI and it is the vehicle used for the University to purchase supercomputing 
services for University researchers. Much like MSC, MSI bas evolved into 
something different than the University and the. Legislature envisioned in 
1984. 

We did not attempt to evaluate the effectiveness or the quality of the research 
program at MSI. We asked: 

• \\'bat is ~lSI's governance and accountability structure and what is 
its relationship with :MSC. Are improvements possible? 

In order to answer .this question, we interviewed 28 of the 29 current MSI fel
lows, the current and former director, and a number of other University super
computer users. We reviewed extensive documentary evidence and 
correspondence relating to the operations ofMSI. We also interviewed offi
cials from 14 other universities or centers that operate supercomputers in order 
to determine the governance, organizational structures, and policies they me. 
This chapter is organized into three sections: the history of MSI, operations 
and policies of MSI, and operations and policies of other supercomputer cen
ters. 

THE EVOLUTION OF MSI 

The idea for a Minnesota Supercomputer Institute (MSI) began with several 
different faculty working groups that met a number of times between 1981 and 
1984. These meetings culminated in a supplemental budget request to the 
1984 Legislature. The objectives of the proposed institute were: 

1. To support and stimulate the supercomputer industry and research in the 
State of Minnesota. 
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2. 1b stimulate development in Minnesota of industries, jobs, and servicrs 
related to and supportive of the superoomputer industry. 

3. To work with supe~computer manufacturers pursuant to amtractual rela
tionshi~ on research and development activities relating to supercom
puter systems and applications software, services, and processes. 

4. To provide a showcase of state-of-the-art superoomputer technology 
from a variety of manufacturers with the latest in supercomputer mod
els and related equipment from each manufacturer. 

S. To stimulate and participate in education and training programs at Min
nesota educational institutions related to the personnel needs of the su
percomputer industry and needs of mers and potential users of 
supercomputers. 

6. To provide supercomputer capabilities and services of the Institute to 
public and governmental organizations as well as public and private 
educational institutions across Minnesota and elsewhere in the nation 
and in foreign countries; such services to organizations outside of Min
nesota shall be on a full cost recovery basis. 

7. To establish appropriate mechanisms whereby the services and super
computer capabilities of the Institute can be made available to private 
businesses in Minnesota, the nation, and foreign countries, pursuant to 
objectives 1,2,3 above; with such services provided on a full cost re
covery basis or at rates comparable to th~ charged by private indus
try, whichever is higher. 

8. To own, lease, operate, or otherwise make available for use, pursuant to 
appropriate contractual arrangements, supercomputers and related 
equipmenL 

9. To solicit and receive contributions and appropriations related to the ob
jectives and responsibilities of the Institute. 

10. To work with relevant state agencies and higher education systems in 
the developing of a statewide data communications network capable of 
delivering supercomputing as well as other computational capabilities 
to the state's educational and research community. 

The 1984 Legislature appropriated $26 million for the Minnesota Supercom
puter Institute. A1 that time, the University planned to have the Institute both 
operate computers and administer a research program. The research program 
wou Jd consist of a variety of programs to enhance the use of supercomputers 
for research, including programs for undergraduate and graduate education, 
seminars and symposia on supercomputing, visiting scholars, and other efforts 
to aid the researchers using the supercomputers. During flSCal year 1985, the 
University conducted a search and hired a new director for MSI. The Univer· 
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aity also hired four prominent scientists skilled in research using superoomput
ers. Most of the 1~ academic year was spent organizing the Institute's 
programs and developing a campm network to establish better access to the su
percomputer for remote users. 

The new Institute director began work in June 1985. The director, along with 
the scientific director, continued the work of planning the academic program 
of the Institute. One of the first steps was to solicit nominations for a small 
group of researchers to serve as feJiows of the Supercomputer Institute. The 
fellows are a group of distinguished University computational researcbeiS who 
are expected to help in MSI's governance by serving on committees and aid
ing in the goals of the lmtitute. FeJiows are University faculty nominated by 
their department heads and deans and then voted on by the current fellows. In
itially, 20 fellows were selected. Since that time, several fellows have left the 
University and several more fellows have been recruited by the University. 
There are currently 29 fellows. 

Although the Institute's original plan ca11ed for it to both operate the comput
ers and to administer the research program, in the fa11 of 1985 MSC was given 
responsibility by the University to operate the supercomputers. The formation 
of a separate company to operate the computers surprised the original director 
and some of the initial fellows who found that the concept of the Institute had 
changed between the time they were recruited and when they arrived. 

By 1987, the Institute's original director and scientific director had resigned. 
The University appointed a new scientific director, who also served as the act
ing director of the Institute until May 1988, when he officiaJiy was appointed 
to the job. 

~1SI ORGANIZATION AND POLICIES 

In early 1987, Roger Benjamin, the new University Prova;t, decided that the 
Institute should report to the vice president for academic affairs instead of the 
dean of the Institute of Technology. Rama Murthy, Associate Vice President 
for Academic Affairs, took over responsibility for all academic computing, in
cluding the Supercomputer Institute. In addition, Vice President Murthy was 
appointed chairman of the Minnesota Supercomputer Center Board of Direc
tors. 

One of Vice President Murthy's first steps was to have the Institute's actingdi
tector prepare a mission statement and establish a committee structure of fel
lows to govern variom aspects of the Institute's academic program_. The 

... 
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Institute's new mission statement reflected MSI's role u an academic pogram 
only, with MSC in charge of managing the supercomputer.1 

This split in responsibilities between MSC and MSI ~ had several effects. 
For example, although it was clearly part of the initial objectives for the Insti
tute, neither MSJ oor MSC sees it as part of its mission to promote develop
ment of industries and services related to supercomputers, or to engage in any 
technology tramfer act~vities with local industries. Another effect is that MSI 
fellows have virtuaJJy no interaction with MSC commercial customers. The 
few interactions with industry have resulted from the efforts of individual fel
lows and were not facilitated by MSC or MSI. Many of the feiJows we talked 
with thought that increased interaction with the commercial ilscrs of the super
computer would be very beneficial for the University and the state. Several 
other supercomputer centers told us that the interaction on collaborative pro
jects with industrial partners had been very valuable for their local economies 
and the universities involved. An official at one center told us that one of its 
commercial clients established a relationship with his center after rejecting 
MSC because of MSC's secrecy and the lack of opportunity for collaborative 
relationships with University researchers. 

MSI'S GOVERNANCE STRUCfURE 

The Institute's committee structure established in the 1987-88 academic year 
remains largely unchanged. Figure 3.1 illustrates the Institute's organization 
structure. 

The Institute's operating budget for fiscal year 1993 is approximately $1.25 
million. The Institute employs six full-time administrative staff who adminis
ter the research, seminar, undergraduate intern, and publications programs. 
The Institute also employs one full-time and three part-time technical staff 
who maintain the Institute computer equipmenL In addition, MSC employs 
two staff who provide full-time technical and graphics support to the Univer
sity researchers. 

The director is appointed by the University to supervise the operations of the 
Institute and to guide its research program. In many respects, the Institute 
operates as an academic department of the University. As of July 1, 1992, the 
director reports to the University's vice president for research. The director 
appoints committees to help in the lmtitute 's governance. 1be Advisory 

1 The summary of the Minnesota Supercomputer lnstit\lle Executive Statement of Mission reads 
as follows: "The MiMesota Supercomputer Institute (MSI) is an interdisciplinary research program 
of the University of Minnesota. MSI supports the usage of the supercomputers and other resoW'CICS 
of the MiMesota Supercomputer Center,Jnc. (MSC) by researchers atlhe University of Minnesota 
and other post-secondary educational institutions in the State of Minnesota. The Institute also su~ 
pons a visitors program and maintains additional resources that complement those of MSC, and it 
provides these resources to MSI researchers and visitors to acate a more favorable supercomputing 
environment. MSI also provides educational service:s related 1o supen;omputing and plays an inter· 

. disciplinary role in graduate and undergraduate education relating 1o supercomputing and scientific 
computing. Thus MSI provides the focal point for c:ollabccative research and education in supercom· 
puling within the University and the Slate.• 



Figure 3.1: Minnesota Supercomputer Institute Organization Chart 
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Committee on Supercomputer Services is a large cxmunittee or approximately .: 
30 members, made up primarily of Institute fellaws. This mmmiuee meets 
quarterly 10 discuss general Institute issues and to inform members of upcom-
ing events. This committee has two smaller subcommittees that advise the di-
rector and staff on the specific needs of the rc:searcbers. ibe Technical 
Support, Graphics, and V-.sualization Sutxxxnmittee provides guidance to the 
Institute's technical staff and administers a small budget for equipment pur-
chases. The Supercomputer Services Subcommittee meets periodically with 
MSCreprcsentativrs to share their concerns about the technical details of us-
ing MSC's supercomputers. The Planning and Budget Committee formulates 
the Institute's budget and considers planning issues. The Seminar Committee 
organizes seminars on various supercomputing issues that are offered through-
out the academic year. The Undergraduate Intern Committee selects and runs 
the internship program. In 1992, there were 33 undergraduates who had int.em-
shiJE through the Institute. The Research Scholarship Committee a>nsiders 
nominations for ttSearch pa;t-doctoral scholarshiJE. The Institute provides SO 
percent of the cost of the scholarshiJE with the remainder from the scholars' 
home departments. The Space Committee, a subcommittee of ~e Planning 
and Budget Committee, meets as needed to deal with issues surrounding the 
use of the space in the 1200 Washington Avenue building. 

RESOURCE ALLOCATION 

The director of the Institute meets every six months with MSC representatives 
to review the University's projected computer usage during the next period. 
Every six months, MSC informs the university bow much additional Jow prior
ity computer time will be available under the MSC Board policy of providing 
all unsold time to University researchers. MSI then solicits grant pro~als 
from University researchers describing their nsea.rch projects and how they 
would use the supercomputer.2 These grant requests are reviewed by a three
person resource allocation committee. Tbe resource allocation committee 
grades the proposals and then makes a recommendation to the director on the 
amount of supercomputer time that should be alJocatcd. 

We talked with all of the researchers who had recently served on the mmmit
tee. They told us that the proposals' scientific merit was sometimes difficult 10 
judge because they were oot always in areas committee members were famil- · · 
iar with. The committee's review mostly focuses on the appropriateness of us-

. ing the supercomputer for the research project, although they also a>nsider the 
researcher's productivity, and whether the researcher's program has been opti
mized to run on the supercomputer. 

The resource aJiocation committee only considers the research propcsals sub
mitted by non-fellows on-time; proposals submitted after the deadline are re
viewed by the director. In the most recent six-month period, the committee 

·2 University officials note that cvcrallimes in lhe pMI I bey have bad to solicit propcu11 before 
lbey tn~ what SUf"CC"CXl"1paler resources would be available in tbe DCXI periocl. 
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-reviewed requests from 115 researchers. 1be cnnmiuee remmJDCDicd that 76 
percent of tbe computer time requested by this group be granted. 1be dircclor 
modified the oommittee recommendation, actually granting 72 percent of the 
time requested. During the ma;t recent period, there were also 31late re
quests that were reviewed by tbe director. During the mcm recent period, DOD· 

fellows were granted about 21 pc:rcent of the total superoomputer time · · 
available to the University.3 

. . 
Fellows must also subinit proJXlSals. We reviewed the allocation files and 
found research prDJXlSBls for all of the fellows except the director. The direc
tor had not submitted a research propcul since April1988. Fellows are also 
required to file requests for interim grants of oomputcr time. We found docu
mentation of interim grant requests for all fellows except the director and one 
colleague. 

The director personalJy reviews the fellows' propculs and requests for com
puter time and expedites the allocations. In the most recent six-month period, 
the director allocated 79 percent of the total computer time available to 25 fel
lows. The amount of supercomputer time actually used by University re
searchers is different than the amount allocated because some users do not or 
cannot use all of the time allocated. The director also allocates additional time 
during the period to those that request iL During the most recent period, fel
lows actually used 85.8 percent of the total time used by University re
searchers. Table 3.1 shows the pattern of computer time usage by fellows and 
non-fellows for the last three fiscal years. Table 3.2 shows the usage by aca
demic unit. 

Tables 3.1 and 3.2 show that there are some research groups and departments 
that use a significant portion of the University's supercomputer resource. The 
four largest users of supercomputer time in the last six month period used 69.7 
percent of the resources, and in the previous six month period, these same 
groups used 64.9 percenL It is not unusual that certain research groups use a 
much larger share of the supercomputer resources than others. We found this 
pattern was true at other supercomputer centers also, although the distribution 
of usage is more sk~ed towards large users at Minnesota. 

However, it is unusual that large allocations of supercomputer time are granted 
without a more formal review process. We regard the fact that the director per
sonally allocates over 80 percent of the supercomputer time used as problem
atic and subject to abuse. This is especially true since the director's research 
group is one of the largest users (during some periods the largest) of the super
computers. Almost all of the other superoomputer centers we contacted had 
some form of peer review, with a more rigorous review for large grants." 
Since some of the largest users are receiving the equivalent of more than 

3 These percentages rcflccllhe total number of system units pntcd and used on MSC'a Cny-2 
and Cray X/MP computers as 1 percent or the total available and actually used by the UDivcnity. 
The percentages combine lhe high- and low-priority time available to tbe University. 

4 The director maintains that be p-ovidcs the peer review for the fellows. How~. in our view, a 
lnll.y independent peer review requires an outside examination by 10mcone other thaD the periOD al
locating the I'CIOW'CC. 

11!1 
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Table 3.1: Percent of Total University Supercomputer Usage, By Fellow, 
1989-1992 

1/1/89- 7/1/89- 1/1/90- 7/1/90- 1/1/91- 7/1/91- 1/1/92~ 
Principal 6/30/89 12/31/89 6/30/91 12/31/90 6/30/91 12/31/91 6130/92 
Investigator %Total" · %Total" %Total . %Total %Total %Total %Total 

l"Jmlof 12.20% 11.46% 19.96% 13.04% 17.24% 21.85% 18.22% 
-'Boley <.01 <.01 
Chelikowsky 0.19 0.40 0.60 0.81 1.18 1.83 3.86 
Davis 3.03 3.36 2.25 5.49 2.14 0.81 2.21 
Ferguson 1.45 0.53 
Fox 
Halley 1.15 2.37 1.33 1.07 
Hejhal 0.52 0.52 0.10 0.03 0.13 0.07 0.17 
Ibarra 
Jensen 5.18 5.21 2.78 1.19 1.31 0.28 <.01 
Jones 0.93 0.55 
Kain <.01 <.01 <.01 
Luskin 0.04 0.02 0.05 0.05 0.15 0.01 0.61 
Lybrand 1.76 1.12 0.40 1.05 1.50 
McGehee 
Moran 
Patankar 0.47 0.85 0.22 1.02 0.70 0.92 0.76 
Petzold <.01 <.01 
Quarteroni 0.07 0.55 0.22 0.02 
Rapp 
Rosen 0.49 0.94 0.34 0.20 0.15 0.16 0.12 
Sa ad 0.01 0.01 0.03 0.02 
Sahni 
Sameh <.01 
Scriven 3.03 2.39 0.65 1.04 1.24 0.93 0.81 
SeJI <.01 <.01 <.01 <.01 <.01 
Sims 0.11 <.01 <.01 <.01 <.01 
Song <.01 0.52 0.74 0.91 1.09 
Tezduyar 6.37 7.97 18.63 15.08 14.45 11.38 8.14 
Thomas 0.85 0.89 0.11 0.42 0.44 0.39 0.11 
Truhlar 9.47 12.10 12.64 8.98 12.55 20.39 31.42 
Valls 0.38 0.87 1.05 1.16 0.97 0.43 
Walsh 7.70 6.23 4.14 5.80 1.00 0.45 0.75 
Wilcox ~.04 1.10 0.67 0.54 1.62 1.45 0.44 
Woodward 7.94 4.46 5.67 2.95 5.48 3.86 2.54 
Yuen 9.61 1QIZ jll§ 1ill ~ ~ ~ 

Total Fellows 69.99% 70.17% 83.68% 79.67% 79.79% 81.87% 85.78% 

Total 
Non-Fellows 30.01% 29.83% 16.32% 20.33% 20.21% 18.13% 14.22% 

Source: Calculated from data proYic*f by the Uni ... r81ty of MinnNota. 

Note: All years include Cray ;rant ~ge, end high and low priortty ~··except 1889, which emudes low priority uu;e. 

a,n ... periods exclude low priority ua;e. 
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Table 3.2: MSI Percent Supercomputer Usage by Department,1989·1991 

Department Name mi mQ lJW. Department Name lBi lJiQ lJW. 
3M Company 0.03% 0.34% 0.25% Information and Oec:islon 
Aerospace Engineering Sciences 0.01 <.01 & Mechanics 16.20 17.97 14.27 Institute for Mathematics 
Agricultural Engineering 0.23 0.19 0.11 and Its Applications <.01 0.18 .. 
Astronomy 4.97 6.06 5.86 Laboratory Medicine 
Biochemistry (College of and Pathology 0.04 

Biological Sciences) 0.14 0.43 0.62 MSI Administration 0.03 0.01 0.07 
Biochemistry (Medical Mankato Stale UniYerslty 0.05 0.06 0.01 

SchooQ 0.81 0.55 0.76 Mathematics 0.49 0.27 0.73 
Biomedical Engineering Mayo Foundation 0.71 0.07 0.01 

Center <.01 Mechanical Engineering 2.50 1.81 1.95 
Biometry 0.02 0.01 <.01 Medicinal Chemistry 1.93 0.71 1.49 
Bioprocess Technology Microbiology 0.23 0.01 0.01 

Institute <.01 0.06 0.14 Mineral Resources 
Biostatistics <.01 <.01 Research Center 0.02 
Center for Interfacial Operations & Management 

Engineering <.01 Science 0.08 0.04 0.13 
Chemical Engineering 8.88 10.59 10.24 Oral Science 0.01 0.01 
Chemistry 27.60 30.05 38.84 Orthopedic Surgery <.01 <.01 0.04 
Civil &.Mineral Engineering 0.40 1.09 0.15 Otolaryngology 0.01 
Clinical & Population Pharmaceutics <.01 0.01 0.04 

Sciences 0.01 Pharmacology 0.53 0.51 1.38 
Computer Science 0.50 0.34 0.25 Physics 12.56 7.65 4.72 
Division of Cardiovascular Physiology 0.01 <.01 0.17 

& Thoracic Surgery 0.01 Plant Biology <.01 <.01 0.07 
Ecology & Behavioral Biology 0.14 Psychology 1.75 0.27 0.01 
Economics 0.27 0.21 0.21 Radiology 0.05 0.04 0.01 
Educational Psychology 0.05 0.07 0.03 School of Public Health 0.04 <.01 <.01 
Electrical Engineering 0.44 1.32 1.n School of Statistics <.01 0.01 <.01 
Engineering Mechanics <.01 <.01 Soil Science 0.03 
Environmental & Occupa- St. Anthony Falls Hydraulic 

tiona! Health 0.13 0.10 Laboratory 0.42 0.97 0.97 
Faculty of Sciences 0.04 St. Cloud State University 0.01 0.01 0.01 
Fisheries and Wildlife 0.01 0.23 St. Olaf College 0.02 <.01 <.01 
Genetics ar'ld Cell Biology 0.05 0.02 <.01 Surgery 0.02 0.08 0.08 
Geology & Geophysics 15.85 16.04 12.35 Theoretical Physics Institute 1.21 0.72 1.19 
Geometry Center 0.69 0.64 0.17 Underground Space Center 0.05 0.05 0.01 
Gray Freshwater Biological University of MN • Duluth 0.02 0.03 0.11 

Institute 0.09 0.07 University of MN • Morris <.01 0.03 0.03 
Health Services Research 

and Policy 0.03 Total 100.00% 100.00% 100.00% 
Industrial Relations 0.05 0.12 0.22 

Source: Calculated from data provided by the University of ~ta. 

Nota: All years exclude Cray grant usa~ and Include both high and low priority uuge. 

$1 million per year in computer time, we believe a review process involving a 
wider group of researchers familiar with the scientific merit of the ~reb 
proposals is prudent. We recommend: · 

• The University should establish a method of peer review for large 
grants of computer time. The University should establish a process 
for allocating time to the director's research group that eliminates 
the conflict or interest inherent in his allocating time to himself. 
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We should DOte 1hat most of the fellows thought 1he process for allocating time 
w~ efficient and that the director did a good job. Most of the researcheiS 
were satisfied with the amount of superoomputer time they received, altblugb 
many noted that they could always use more to improve the quality of the 
simulations they ran on the mmputer.5 Many of the fellows, however, did DOt 
realize that their proposals were not peer reviewed. Although policies vary 
slightly, computer time grants of more than 100 murs are peer reviewed at aU 
of the NSF national supercomputer centers, and peer review of grants is the 
norm at mast centers throughout the muntry. 

None of the fellows knew the details of how much time other fellows re
ceived, although the director maintains that this information is available to 
those who ~k. Several of the fellows thought the amount of time awarded to 
fellows and non-fellows should be published, noting that it was at other cen
teiS. We agree. We recommend: 

• The percentage of the total University mmputer time awarded and 
used by University researchers should be routinely published and 
distributed. 

Grants and usage of oomputer time should be public, as are other UniveiSity 
grants and awards. An open process creates the proper atmosphere for ac
oountability and tends to be self-regulating. 

RElATIONSHIP BETWEEN MSC AND MSI 

MSC w~ inoorporated for the sole purpose of acquiring research equipment 
for the benefit of the University of Minnesota. Despite this fact, we found: 

• MSC management has historically had a mntentious relationship 
with the University researchers. 

For example, we were told by several fellows and former MSI officials, 1hat 
MSC never wanted them in the 1200 W~hington Avenue building, and in 
1987 had proposed that a wa]] separating MSJ and MSC be builL University 
researcheiS appealed to the UniveiSity administration about the appropriate
ness of a wall in an academic research setting and the "Wall was never builL 
Since that time, there have been oontinual disputes over the University re
searcher's use of space in the building, as welJ ~ MSC's provision of services. 
Under the terms of the University's new )ease with MSC, a waH to separate 
the UniveiSity rcsearcheiS from MSC will be built. MSJ wilJ also have to relo
cate a number of its offices to a non~tiguous part of the building. and it will 
no longer have access to classrooms and oonference rooms in the MSC space. 
MSI is being forced to build a new classroom that, because of space 

5 Most of the researchers are involved in doing simulations that are improved by modelina the 
phenomena under study in three di~ions with finer time and space matriCC$. Many fellows aaid 
they a>uld use many orders of magn•tude more can puler time if they cbosc finer matrica for lbcir 
simulations. 
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comtraints, will be less suitable for the academic programs it offers. The oew 
classroom will only seat one-half as many persons for MSI sympadums and 
lectures. Several of the researcheiS noted that the wall being built by MSC 
was symbolic of the researchers' relationship with the ampany. 

University researchers have also had periodic complaints about MSC's provi~ 
sion of services. There has been a a>nsistent concern that MSCpreferentially 
serves its a>mmercial cli~ts to the detriment of University research. For ex
ample, University researchers have a>mplained that the commercial customeiS 
have access to the vast bulk of MSC's disk storage space. The lack of ade
quate disk storage has resulted in computer jots aborting because there is in
sufficient storage for the data being produced. UniveiSity researchers are also 
concerned that MSC commercial customers receive preferential access to the 
computer, at times making the UniveiSity computer jots difficult to run. 
These a>ncems have been consistently expressed since the founding of MSC. 
It is ~ible that some of these historic a>ncems will be remedied by the 
terms of the University's new a>ntract with MSC, which provides for the Uni
versity to receive the same level of services as a>mmercial clients and access 
to disk space proportional to its use of the computer time. However, we were 
told repeated I y, by almost aJJ of the researcheiS we talked with, that most of 
the difficulties the University had with MSC were related to the style of 
MSC's top management 

University researchers have also been a>ncemed by their lack of input into de
cisions about the type of equipment MSC purchases. Several felt that the Uni
versity researchers had been virtually ignored when equipment decisions have 
been made. 

One means of improving MSJ input into MSC decisions would be to involve 
University researchers on the MSC Board. The MSC Board has historically 
lacked anyone with expertise in scientific computing. Since MSC was created 
as a means to an end, namely to foster research at the University, having distin
guished University researchers serve on the Board a>uld be useful in ensuring 
that the University's research needs are meL Therefore, we recommend that: 

• The University should appoint one or more distinguished 
researchers to the MSC Board. 

Appointing researchers to the board has been discussed in the University a>m
munity before, with general agreement among faculty and administrators that 
it would be a good idea. Distinguished researchers such as Regents Profes
sors, members of the National Academics of Science or Engineering. or Emeri
tus Professors have been mentioned as candidates. Since the University 
currently has one vacancy among the appointments it can make, now would be 
a good time to implement this idea. 

A oomplementary idea that would improve MSC's accountability to the Uni
versity is to have a periodic review of MSC's operations and future plans by 
outside national supera>mputer experts. Such panels are a routine part of the 

-



1Both MSC and 
MSI should 
undergo 
periodic 
outside review. 
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operations of the national supermmputcr centers, and many state centers have 
had similar reviews by national panels or independent oonsulting groups. We 
believe MSC's board would benefit from the expertise such a review could of
fer. The review could incorporate any safeguards necessary to protect the pro
prietary interests of MSC's commercial customers. 

Similarly, the academic program at MSI should undergo periodic review. Re
view of a~demic progr~ is a routine and valuable part of the University's 
process of improving the research, teaching, and public service goals of the 
University. As we noted previously, we are DOt the appropriate group to evalu
ate the academic program of MSJ. However, the research program funded by 
MSI should be reviewed by an objective outside panel on a periodic basis. All 
of the fellows that we asked, except the director, thought that such an outside 
review procrss would be useful and was a normal part of an academic pro-
gram.6 Werecommend: · 

• The University should obtain a periodic objective outside review or 
the scientific prograrm funded by :MSI. 

• The University should recommend that :MSC's board adopt a 
similar review process to ensure that :MSC's curTent operations 
and future plans will best meet the needs of University researchers. 

Review panels are most helpful when the process is independent, unbiased, 
and objective. Several of those we spoke with noted that review panels mmt 
be carefully composed so that they are not predisposed for or against Univer
sity programs. For example, it would not be helpful if University administra
tors chose a review committee predisposed to validate the status quo. The 
University and the MSC Board should remain mindful of the fact that the only 
reason MSC exists is to benefit the University by selling enough commercial 
supercomputer time to enable the financing of supercomputer services for Uni
versity researchers. The ultimate goal of this program is to strengthen the "hu
man capital" of the University and the state, not to foster a private company. 

OTHER SUPERCOI\IPUTER CENTERS 

Academic researchers can access supercomputers operated by government 
agencies, universities, the National Science Foundation (NSF), and university· 
affiliated nonprofit organizations. The Legislative Audit Commission asked 
us to contact other supercomputer centers and determine: 

• \\1lat organizational structures do other major research 
universities use to provide supercomputing? 

6 In resp->nse to our dl'3tl report, the dircc:tor DOW maintaim that outside review "il10metimcs use· 
fill and should be considered as a posible aptian.• 
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~interviewed administrators and reviewed materials from 14 supcroomputcr 
centers acrcss the United States, including the four national centers funded pri
marily by NSR \\e asked each center about funding sources, available com
puter resources, commercial users and collaborators, governance structure, and 
allocation and grant review procedures. Table 3.3 summarizes the charac-
1eristics of both NSF and non-NSF centers. 

National Science Foundation Centers 

Beginning in 1986, NSF has funded national centers at Cornell University, 
Princeton University, the University of Illinois, the University of California at 
San Diego, and the University of Pittsburgh to provide computing capabilities 
to researchers. 1be John von Neumann Center at Princeton ceased operations 
in 1988 when ETA Systems went out of business. The NSF centers generally 
have larger budgets and more employees than other centers, and make avail
able supercomputer time to the national academic research community.' 

The NSF centers have similar funding sources, use of peer review, and grant al
location systems. NSF federal funding is a significant component for all four 
centers, ranging from 60 to 75 percent of their budgets. Other funding sources 
include university support, state support, and fees from commercial users. 
NSF permits each center to sell up to 10 percent of its available time to com
mercial users. Rather than simply selling cycJes oftime, these centers focus 
on industrial partnership or affiliation programs. All centers would like to in
crease industrial research collaboration, but increasing sales of machine time 
is not considered a priority. Information about the industrial partners is pub
licly available although each center takes sieps to protect any proprietary infor
mation. 

Requests for supercomputer time exceed available resources, and all four cen
ters use peer review to eliminate some requests and reduce others. Pittsburgh 
and the National Center for Supercomputing Applications (NCSA) share a 
Peer Review Board. All have an expedited process to allocate beginning or 
sma11 grants. NSF committees of nationally recognized researchers review the 
operation of each center. Each center must submit quarterly reports and a 
yearly plan, including a bud geL 

The four centers offer a variety of computer architectures, three of the four 
have Cray technology, and aU four have some type of massively parallel multi
ple processor machine. 

7 The amount of supercomputer time allocated to individual researchers depends on 1 peer ~cw 
of the proj~ proposal. Researchers may be required to demonstrate that they have optimized tbcir 
c:anpuler programs to run efficiently on the Sl.lpetamputcr. 
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Table 3.3: Characteristics of Supercomputer·centers 

NATIONAL SCIENCE FOUNDATION CENTERS 

Oowm.,_,. 

Moealb .. ot 
Computer Time 
end Review 
PnJceee 

lnterecton .... 
lnduetfy 

Revenue Sounlee 

COmputer 
Archheclure 

CORNELL THEORY CENTER 

• Unlvereltycenler 
• Director reports to the VIce 

President for Research 
• Execullve commHiee Is 

compri!led of Cornel faeulty 
• Reviewed emually by NSF 

• UNoe lind orant• .. publlo 
• Stert-up-throughdlrector 
• Medlum-fMH~F nM8w (Wiftlen) 
e l..arge--NY~ewed by the National 

Alocelone Committee (3 lmee 
• year) In addition to written 
pMf' revlewe 

• Ca~J~cnteldenlllee .. ~but 
proprtetarydetaprolected 

• lna•eed .... of houre .. eooept. 
llble but not • priority 

• tncr.eed collaboration ... .,.. 

e Pmwtly NSF, eotpOnlte, etate, 
Mel Cornell Unlveralty, about 2'lt. 
from commerclel u..-. 

e 19M E919000-000,IBM PY9 
32 node, Kendell Squ.,. KSR1 84 
node, eceleble dueler of RISC 
eyetema 

NAnONAl CENTER FOR 
SUPERCOMPUTING 
APPLICATIONS 
nJNIVEASITY OF !WNOIS) 

• Unlvereltycenter 
• Director reports to the VIce 

Ch~lorfor Research 
• Reviewed annually by NSF 

• UeecJe lind grant• .. public 
• Smal-focel peer review 
• lerge-90 to the Joint Peer RIMew 

Board, ~ta quarterly,lndudee 
Plttaburgh 

• Corporaleldenllllea .. pubic but 
proprietary detels JI'Oieeted 

• Anempt to targetln-etate commer
cial customere 

• AbouUIO'WoNSF, ~elate, tO% 
commen:lel, 10% emel granta 

e Cniy-24/!28,CNyVMP4184, 
ComlexC3880, Thinking 
Mec::hlnee CM-2 32 node, Md 
CM-5512node 

..... ,, .......... ., . ... .. ..... . 

PITTSBURGH 
SUPERCOMMING CENTER 

• Non-prolltcorporelfon, a 
Joint proJect of two un1V8relllee 
end e corporation 

• Board Includes members from 
the two locel unlvershles 

• Advisory group lncludee ,..,. 
resentallves from 25 other 
unlvenJftlee 

• Reviewed annually by NSF 

• tJaeoe end granta •• publo 
• Smel-lntemelrevlew 
• Medium-ale" end two ouWde ,.,.__. 
• Large-folnt Peer Review Boenl, 

Include• NCSA 

• Corporaleldenlllee .. public but 
p!'OP'httarydala protected 

• tncreeeed colleboralfon Ia • vo-1 

• NSF 75%. s• ...... tO% oomrner
clel fen, remainder from wndor 
colleborallon, donelone 

• Cnly'VMP8132. ThWdng ~ 
CM-2 32 node, OEC5000 
SuperCiueler 

... I I I •A .&o: .! ............. •• 

···--

SAN DIEGO 
SUPEBCOMfUTERCENTEB 

• Meneged by Oenenll Alomlce, • for. 
profit oov-mment reeeerch corpor· 
elton, for. coneorlfum or 25 
un!V8rehles end NSF 

• Reviewed annually by NSF 

• lJeege lind ....... publlo 
• All gran\• .. peer reviewed by. 

1 2-pereon elocellon commltiM 
• 10% of lme le awarded In blodr 

grenle to conaortlum """"'*-wflo 
uee their own llllocelon pollclee 

• Corpcnlelcfen .... puMo 
but~ date pt'Olected 

e N9Ff!K.~cl 
Callfomla24%, commerclelfHI 
10'Mt 

e CnayVMN184,1nte1'1btlchllaM, 
nCUBE 128 node, Allent 
Vfeuellulon 
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Table 3.3: Characteristics of Supercomputer Centers, continued 

NON-NAllONAL SCIENCE FOUNDAllON CENTERS 

Oovemance 

Allocallone of 
Computer 11rM 
end Review 
Praoeee 

lnterldon with 
lnduelry 

Revenue Sourcee 

Computer 
An:tlltectufe 

AlABAMA 
SUPERCOMPUTEBAUTHORTX 

• Public nonprofit COfJ)Ofallon 
• Contrects with a fecilitlea manager, 

Boeing, foroperetlons 
• A 16-member policy boerd Includes 

representatives from eech I!IC8· 
demlc unit plus political end 
corporate members 

• No center review. but 111 yearly 
report to the legislature 

• Uuge and grants .. public 
• Allocations are made eeml

.,_..-lly to eect. campus whlct! 
UN P"f' review to make alloca· 
Ions to resean:here 

• About tO% of totallme le,.. 
MMid for commercial UMre 

• Corporete ldenllllee are public 
but proprietary date protected 

• They would like more commerdllll 
reV8fttle but they .. already 98% 
utllzed end cannot accept more 
until fall '93 upgrade 

• The corporation encounagee 
corporate partnal'llhlpe 

• 8!5-90'!1f. hm ...... Special 
Educ::atlonTrustFund,5-tO% 
commercial UMre 

• CreyXMP2/t8, hCUBE tO 

ARIZONA STATE 

• Unlvereltyoenter 
• Director reports to Ass~tanl VP for 

lnformetion Resource Menegement 
• All decisions, induding cepitol, are 

decided et the center level 
• An advisory oommiHee Includes 

representatives from colleges 
U81ng the computer 

• No center review 

• Ueege end grants .. public 
• Requestsupto$60,000 

epproYSd by Dean 
• Requests over $60,000 go to 

Advisory Committee 

• Corporate ldentltlett ere pubic but 
proprietary date protected 

• Commerdel service program 
charges twice unlvel'lllly ratee, 
yeerty fee, for package of services 

• They encourage other relation
ehlpe but no apedal program 

• Almoet el stale money, no direct 
federal money, about t% commer· 
clal 

e IBM 309()..500E, Crey XMPt 118111111 
to be decommltl8foned this fall and 
replaced with WOftcstatlon natwortc 

CALIFORNIA 
lt-JSTIJUIE OF JECHNOI..OOY 

• Three •eeparate' organizations OO· 
eldst under ona Director, who 
reports to the Provost 

• An Informal advitlory committee le 
composed of eight large ueere 

• The Concurrent Supercomputing 
Consortium Is 111 partnership of t 3 
lnsUtutlons, with 111 policy board 
com~ of one representative 
from each partner 

• No formal center review proceee 

• Usage end grants are public 
• 7()'1(, of total time goes to parhw 

lnsUtutfons; 30% to local UMrlll 
• Peer review ueed for local requee1t, 

possibly by partnare 
• C.ltech'a phllMophy fawre • 

smaller number of large UMre 

• Corporaleldenlltlee .. publlobut 
proprfetary data protected 

• Oneoommen:lal user 
• They do not eel cycles but pac~c. 

egee of lime, consulllng,lllnd 
eoftwnredevelopment 

• Would like to eJCpand pat1lclpdon 
In their lndustrtalafi!Hat" program 

• About 20'Jf, unMnlly. eo.. hm 
partners (eome ... federal 
dollars} 

e They .. eligible foretale money 
but do not get any 

e Meee~Ye., Panlltel MIMD 
(Intel Touchelone Delta 572 node) 

NoRTH CAROliNA 
SUPERCOMPUTER CQNSOBDUftrt 

• Nonprofltcorporalon 
• The govemlng board lndud .. unl

vel'lllty chencellonl, CEO'e end two 
Govemor'eappolntees 

• An advisory commiHee repreeenlll 
for-profit corporetlone, non-profits 
end acedemlcs 

e Center Is reviewed by EPA, elate 
has en lnfonnal procen. Center 
has been reviewed by • conaul· 
tent 

• Uuge and or-nte.,. pubic 
• a.vtew Ia more etrfngent for ,.,... 

proJects 
• 20-pareon alloodon rwvlew oommlt· 

tee looka •t eclence and oomputa. 
lionel efllcleney for 1111 grant 
n~queeta (3 tlrnee par year) 

• Cotpome !den"'" .. publlo but 
proprtetary dtlta protected 

• Corporate usage Ia part of"*' 
mlselon but they are ooncemed 
about protecting reeeerch lntereell 

• They want to WOftc to brtng re
•M:here end buelneu together 

• About~ of,..,.,.,. oomee from 
the state, t 0% from the EPA, end 
the remelnderfnwn commercial 
end other fedenll eouroee 

• O'llyVMP4~. CclnvftC220 
128MW, IBM 3090 
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Table 3.3: Characteristics of Supercomputer Centers, continued 

NON-NATIONAL SCIENCE FOUNDATION CENTERS 

Oovemence 

Aloeettons of 
Computer nm. 
Mel Review 
Proceee 

Revenue Sourcee 

Computer 
ArchMeciUre 

OHIO SUPEACQMPtJJER CENTER 

• Unlventltyoenter 
• Director repor1s to Board of 

Regents through 11 governing 
board of 6 unlwrsity presldenls 
and representaHws of Battelle 
and Proctor & Gftmbte 

• Managed administratively by 
Ohio State 

• 50-memberetetewlde researcher 
advisory group 

• Fonnllf review of center every lwo 
years by • national group of expar1a 

• Publa-PJbhhed In newttletler 
• All peer reviewed 
• Smal-dlrector 
• Medlum-etate edvleorycommlltee 
• l.erge-etate or national peer 

review 

• Cotporateldenlflea .. puMc but 
proprietary data protected 

• Enoourege and fecllitate ac:edemlo 
Interaction with commerclel cRenta 

• 70'W. etate, 30'l(, commercial, end 
emel grMia 

• CnlyvMPB~. Cnly VEl. IBM 
PVS Vlsuelzellon 

SouN: Olllee of fte l.eglelal¥8 Auditor. 

TEXASA&M 
SUPERCOMf'UJER CENTER 

• UnlvMsltyoentar 
• Tho Director reports to the Provost 

for Computing 
• An allocations committee Includes 

the Deans of the five oontributing 
colleges 

• Center review restricted to sudH 
of funds for graduate students 

• Usage end grants .. public 
• Each oollege "buys' e certain 

number of hours allocated 
Internally 

• The director awerde etar1-up grenls 
and ecreens other Initial requests 
before passing them to lhe Deane 

• AI unused time goes Into the 
Goodwill Queue, which may be 
ueed by reeeerehera at no coet but 
zero priority 

• Corporate ldentlee .. pubic but 
proprietary date protected 

• The number of commet clel eue. 
lomenJ declined with Increasing 
reeeen:h use 

• They would llka 1n01e opportunlllee 
for oolleboretlon 

• Slate llpproprfelon for ceplteland 
melntanence, five unMtnllty 
colleges pay for time (aome 
federal moneyt, vendor granls 

• Cnly VMP2/118 

U OF TEXAS CENTER FOB HIGH 
PERfORMANCE COMPYTING 

• Unlversltycenter 
• The Executive Committee lndudee 

researchers and the VP for Research 
• The regents approw capital 

purchases 
• Center has no fonnal review 

• Ueega and granla ... public 
• ExecutiYe Committee recommenct. 

allocations to 15 user communhlee 
• Within communities, allocations .. 

made by the Dean or peer re"'aw 
• t O'J(, of the hours withheld for u.era 

with special research proJects 
• Peer review used within the daee of 

special profecls 

• Their charter doee not pam~lt them 
to eel time to oommerdal us.. 

• They mey eelablhlh a oolleborelon 
or consortium program 

• Unlveralty of Texae 

• CnlyYMP8~ 

NAT10NAL CENTER FOB 
MMOSPHERIC RESEARCH 

• Nonprotltorganlzatlon 
• The Board of Trusteee meels • 

limes par ye• to eat the budget 
and major cephal pun:heses. 
Board members are chosen by the 
University Relatione CornmHtee 
from the 58 consortium membe,. 

• Center Is ~wed by national 
penal of resean:hars and super· 
oompuler elCp8f'la every 2 yea,. 

• Uuge and ..... publlo 
• Allocation committee datermlnee 

available lime for ueer groupe 
• Larva m6del c1ase (1 ()')(,) for pro. 

feels requiring entire machine, 
must demonstrate oplmlzed cocte 

• Propoeals are reviewed twice 
yearly 

• As~ lnleMity .. Dl'aiiOffonld to 
llzeofrequeet 

• K oflotel haura......,.. for 
commarclaiNie 

• ,.__...from NSF, one.ftlrd 
from other federal grenta 

• er.,VMPM4 
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Most other 
supercomputer 
centers use 
peer review to 
screen requests 
for computer 
time. 

Non-National Science Foundation Centers 

Many universities have established supermmputer centers to serve their own 
researchers or .researchers from several universities within a particular state. 
In ma;t cases, the center is part of a specific university, and the director re
ports to a university administrator. In several cases, a statute defines the mem
bership ofa Board of Directors. 

In some instances, the center directJy aJJocates resources to researcbem. In 
other cases, the center aJJocates a large block of resources to another organiza
tion, such as a coJJege, which makes its own researcher aJJocatiom. Usage sta
tistics and grant awards are public at all of the centers, and the information is 
publicly distributed at ma;L Mast centers have several different computer pri
ority queues available to researchers. Computer jobs submitted in off-peak 
hours are normaJJy charged discount rates. One center offers researchers a 
goodwill queue at no cost and zero priority. 

Requests for computer time were alma;t.always peer reviewed. Mast institu
tions had a more formal peer review process for larger amounts of time (gener
ally more than 100 hours). Small initial grants (generally Jess than 10 hours) 
are available with little or no review, and are encouraged at mast centers. 

At most centers, researchers serve in an advisory or decision-making capacity, 
such as reviewing budgets and long-range plans, and approving capital pur
chases, including new computers. 

Many of these centers have corporate customers. AI though their data is 
treated confidentially, the identity of these customers is generally public infor
mation. Alma;t all centers would like to pursue more coJJaboration between 
researchers and "industry. However, most of the center administrators said that 
selling computer time is not a priority in itself. As the computer system be
comes more saturated, there is a concern that commercial sales may conflict 
with research use. In only one case did a center administrator tell us that com
mercial users receive priority treatment over researchers. 

In summary, the centers we oontacted differed from MSC in the following 
ways: 

• There are no other for-profit centers; they are either 
university-run or non-profit corporations. 

• In a~t aU cases the identity of the corporate clients is public 
information and procedures to protect any proprietary ~ 
~~~~ . 

• Grant awards and usage information are public information at all 
centers. 



lJNIVERSITY OF MINNESOTA SUPERCOMPUTING SERVICES 

• ·Ainut aD centers use peer review for large requem or computer. 
time. . 

• The centers emphasize tbe Deeds or the research commumty rather 
than a>rporate clients. 

• Researchers' oomputer jobs run at the same priority as commerdal 
users, unless the researcher chooses to run OD a lower priority, 
discounted-rate, queue. 

• Other centers welcome and encourage a>Ilaboration between 
business and university researchers. 

• The decision-making process at other centers often iDcludes 
researchers. 

We think the University should consider more carefully the experience and 
practices of other supercomputer centers. As we note in this chapter, there are 
good reasons for the University to adopt different procedures to govern the al
location of supercomputer time, the composition of the MSC board, and there
view of the operations of the supercomputer and the research program. Based 
on the organizational forms adopted by other states' supercomputer centers, 
the University may want to rethink whether a for-profit organization continues 
to best meet the needs of University researchers. 

SUMMARY 

The University ereated MSC and MSJ to support the research needs of its fac
ulty and students. In our view, several changes in governance of both MSC 
and MSJ could help ens1,ne that the quality and quantity of the research done 
using the supercomputer is appropriate. Specifically, we recommend that the 
University adopt a peer review process for allocating all computer time, pub
lish the results of the allocation process, appoint researchers to the MSC 
board, and institute a review process for both MSJ and MSC. 1be University 
should evaluate whether the policies and structure of MSC a:>ntinue to best 
serve the research needs of the University. 
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Secrecy and Accountability 
CHAPTER4 

Very little 
information 
about MSC is 
made public. 

The University has aeated a oomplex structure to obtain supercomputing 
_ services. Its mast unique and a:>ntroversial feature is the Minnesota Su

percomputer Center (MSC), a private, for-profit oompany that operates 
with considerable secrecy. In this chapter, we review what information about 
MSC is not public and why; how the University assures aea:>untability for the 
legislative appropriations tramferred to MSC; and what are the advantages 
and disadvantages of the approach used by the University to obtaining super
a:>mputing services. 

WHAT INFORMATION ABOUT MSC IS NOT 
PUBLIC AND WHY? 

MSC is organized as a for-profit business corporation. According to MSC, 
" •.. ordinarily no information regarding such a corporation, incJuding its owner
ship, operations, finances and/or business relationships is made public".1 

MSC maintains that release of information about its c~tomers would be valu
able to its competitors, and is subject to oonfidentiality agreements with its 
customers. MSC's board chairman also asserts the need to protect its financial 
information: "The more information MSQ publishes regarding its financial op
eratiom, the more information it discloses to the competition for tb~ busi
ness accounts. "2 

However, MSC recognizes that the University provides a large portion of its 
revenues from public funds. k a result, according to its board chairman: 
"[MSq has agreed to make public, through authorized agencies of the State 
such as your office [the Legislative Auditor's Office], information which dem
onstrates that the University funds paid to [MSq have been applied in the 
manner provided in those a:>ntracts, and that the services received back by the 
University have been as represented in tbase a:>ntracts.113 

We met with MSC representatives in April1992 to discuss with them the types 
of information we would need access to for an audiL MSC did not agree to 

1 Lcner from Stephen Pflawn, Board Olairman MSC to Jim Noble$, July 31,1992, Page 1. 

2 Ibid. 

. J Ibid. 
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provide us the following information: payroll records, a list of fixed assets, or
ganization charts, and a list of job functions performed by employees. Also, 
they did not want us to examine a sample of disbursements. Although the 
board chairman bad previously agreed to allow us unfettered access to their 
mntracts with commercial customers, the MSC munsel would DOt agree to aJ. 
low access to original, unaltered contracts. Initially, MSC did not want us to 
see its financial statements or make mpic:s, but later agreed that we muJd have. 
limited access. MSC was reluctant to grant us access to the working papers of 
their independent a> A finn's past audits. MSC also wanted us to store our 
working papers in their building. 

In short, we were convinced that we would DOt have unfettered access to the re
mrds necessary to conduct an audiL Given the constraints suggested by MSC, 
we did not think we would be able to assure ourselves that the University was 
getting a fair share of MSC resources for its financial mntribution to MSC, or 
answer other key questions about MSC's operations. 

MSC was evidently concerned about giving us access to certain information 
that it regards as "trade secrets." MSC bas asserted that a number of specific 
items, some of which are in the pcssession of the University, are "trade se
crets." If the University agrees with MSC's trade secret assertion, then data in 
the possession of the University must be treated as "nonpublic" data under the 
Data Practices Act.4 We are bound to prevent the disclosure of nonpublic data 
that we receive in the course of our audit work. We have repeatedly assured 
MSC that we have procedures in place to protect the mnfidentiality of any 
nonpublic data we receive from the University, other state agencies, or private 
companies. s Despite these assurances, we have not been granted access to 
MSC's records necessary to conduct an audiL 

HOW DOES THE UNIVERSITY ENSURE 
ACCOUNTABll.ITY? 

We interviewed current and former University officials who have served in the 
capacity of MSC Board members or officials of MSI. We were interested to 

4 See Minn. Slat Sec. 13.37, Subd. 1 (b). 

S MSC has maintaiocd lbat lbc following types or iDfarmatiCIII ~ trade lea'CI5 UDder lbc Data 
Praaicr:s Act: 

The iclcnti ty oC MSC's customers other than the llep15 d lhc Uni\'a'Sity of MiDDC:SOCB (the 
University); 

The ac::tua1 and proposed lenDs or MSC's agreemcal5 with ill QIStomcrs OCbcr lhan lbe 
University; 

The ac::tua1 and proposed terms or MSC's agreements with veDdors or computer systems, 
software, components, and other business goods and aerviccs; 

Summaries and compilations of usage information revealing the method of distribution or 
MSC'1 computing resourocs among customers or for any individual or group or cm~cmers 
and/or the amount of resources used by its customers; 

The specific level of services granted to the University under MSC's policy or making other· 
wise unused resources available 10 the University; 

MSC'1 business plans; 
MSC's financial statemcnl5, both internal and independently audiled. 

I 

I 
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SECRECY AND ACCOUNTABILJ'JY 

The
University's 
claim that it is 
getting a "good 
deal from 
MSC" is open 
to question. 

determine haw the University ensured that its relatiomhip with MSC is in the 
University's best interesL Basically, University officials told us that the Uni
versity ensures accountability of MSC through its four representatives on the 
MSC board. But, one of these four Univer5ity-appointed board pcsitions has 
been vacant for the last year, and since 1986, the University has used one of its 
PQSitions to appoint MSC's president to the board. 'While we believe that the 
University officials appointed to the board have all been well intentioned, they· 
have many other demanding responsibilities, and we are unconvinced that they 
have demanded sufficient accountability from MSC for the sizable investment 
the University has made. Moreover, we do not see bow appointing the Cen
ter's president to the board helps the University ensure accountability. 

_Also, since mast information board members receive is amsidered a •trade se
cret," it is not provided to University officials or to the Board of Regents for in
dependent analysis. In fact, the Board of Regents, which is ultimately 
responsible for deciding University policy and committing University re
sources, does not receive basic information about MSC's performance, fi
nances, or services to the University. For example, its recent decision to 
guarantee $32 million to MSC over four years was made without examining 
even a financial statement from MSC. The only exception occurred earlier 
this year, when the Cbair and Vice-Clair of the board were oraJJy briefed on 
the proposed $32 million contract between MSC and the University. They 
were told the approximate effective rate the University would be paying under 
the proposed contract. But they were not allowed to share this information 
with other board members or subject it to independent analysis. 

The University officials that currently serve on MSC's board told us that they 
are basically satisfied with the quality and quantity of information they receive 
about MSC's operations. Tiley also strongly asserted to us that the informa
tion shows that the University "is getting a good deal" in its relationship with 
MSC. However, we are not convinced that they have had access to informa
tion that convincingly shows the University is receiving adequate value for its 
service payments. For example, they were unaware of the rates that oommer
cial clients are paying for the preferential services they receive. Also, the only 
analysis of University supercomputer rates that we saw is flawed. 

Based on the limited information available to us, we think the University's as
sertion about the "good deal" it is getting from MSC is open to question. We 
asked University officials for all written cqm:spondence, DOtes, or other mate~ 
rials pertaining to MSC. From our review of these materials and oonversa
tions with other supercomputer centers, we have significant questions about 
whether the University has received reasonable value for its service payments. 
But we cannot fully examine the assertion without access to MSC records. . 
Nor can we discuss our concerns further here because the limited iilfoimation 
we have seen is considered by MSC and the University to be a "trade secret," 
and we are legally bound to respect that classification. 

We believe that the Board of Regents needs to be better informed about the 
quality and cost-effectiveness of services provided to the University by MSC. 

. _!ii~W:ZW ifiPF&St.ilUUJ_Z L&L .a sua 



The original 
reasons MSC 
"'as formed are 
less compelling 
today. 

'CNJVERSITY OF MINNFSOTA SUPERCOMPVllNG SERVICES 

That will require the Regents 1o examine some of MSC's •arade secrets" in a 
way that will avoid their disclosure, or it will require MSCto change its posi
tion on what infonnation is a "trade sccreL • In our view, disclosing the 
amount of service provided 1o.tbe University and the 1otal payments made by 
the University for that service would mt harm MSC's other busiDcss dealings 
and would be oonsistent with the practices of other superCDmputer centers. 
Either option would enable the Regents 1o better monitor the University's rela
tionship with MSCand to receive an independent assurance that the Univer
sity is, indeed, getting a "good deal." 

• 

WHAT ARE MSC'S ADVANTAGES AND 
DISADVANTAGES? 

The Legislative Audit Commission asked us to review the advantages and dis
advantages of the cunent way the University provides supercomputing serv
ices to its researchers. After making that review, we conclude that the original 
reasons that MSC was formed are Jess compelling today than they were in 
1982 or 1985. At that time, there was a tax advantage to organizing MSCas a 
for-profit organization, but that tax advantage disappeared in 1986. There was 
also a concern over unrelated business income tax (UBIT) the University 
might incur. UBITmust be paid by non-profit organizations, such as the Uni
versity, on income they earn from operations not directly related to their tax
exempt missions. As we noted in the previous chapter, UBIT has not been an 
issue for other university computer centers operating supercomputers. 

The other reason cited by the participants in fonning MSC were complaints 
from private vendors of supercomputer services that the University was un
fairly competing with them. This argumen~ is also no longer pertinent since 
the last major private vendor of supercomputer time and oonsulting services, 
Boeing Computer .Services, no longer provides commercial supercomputer 
services. To the extent MSC competes with anyone, it oompetes with other 
universities and government Ja boratories who are selling surplus oomputer 
time. · · 

Nevertheless, there are some current advantages to leaving MSC as a for-profit 
oompany. The primary advantage that we see is the greater flexibility associ
ated with not having to work directly through the University in personnel mat
ters and in expenditure decisions. The University has also asserted that · 
another advantage of the for-profit organizational form is that in the event of 
MSC's failure, it would not be responsible for any business liabilities. How
ever, if MSC fails, the University will have last its substantial investment and 
it will have to provide alternate means of supercomputer access for its re
searchers. We believe that there is the real risk that the University could be in 
a position where it cannot Jet MSC fail, therefore making it vulnerable to 
MSC's business liabilities over which the University says it has no direct con
trol. 



SECRECY AND ACCOUNTABll.J1Y 

Because of 
MSC's secrecy, 
it is unclear 
whetherMSC 
is subsidizing 
its commercial 
clients. 

One of the major disadvantages of the for-profit organizational fmn is that it 
enables MSC to shroud its financial and administrative activities in secrecy, 
thus diminishing the ass\D'alla: of &Ca)UDtability for the me of public funds. 
MSC bas asserted that it Deeds to poteet as a "trade secret" almost all of its fi
nancial information, including how much oomputcr time the University re-. · 
ceives. We have addressed the business reasons for secrecy elsewhere in the 
report. In short, we are s,keptical that the degree of secrecy MSC asserts is oec~ 
cssary for bminess reasons. The result of the secrecy about financial informa
tion is the continual concern that the University and the state are not receiving 
full value for their financial contributions. The original superoomputing initia
tive objectives caJled for oomputer time to be made available to oommercial 
customers on a "full oost recovery basis." Because of the secrecy, it is unclear 
whether all oosts are recovered or if the University subsidizes commercial eli
ents. 

One disadvantage of the current organizational split between MSCand MSI is 
that neither organization is responsible for the technology transfer and busi
ness development activities that were part of the original concept of the super
oompu_ter effort. 

Another disadvantage of a for-profit organization, as it is currently run, is the 
lack of direct input from University researchers on operational and capital ex
penditure d~isions. The for-profit form of organization allows the oompany 
to engage in activities that could be detrimental to the research needs of the 
University. 

MSC has also frequently cited the need for secrecy to protect the identities of 
the clients and to protect the proprietary nature of some of the work the clients 
do using the center's facilities. This may be a legitimate ooncem, but it does 
not necessitate a for-profit form of organization. All the other supercomputer 
centers we contacted have procedures and mechanisms to protect truly proprie
tary work of commercial customers. It is interesting to note that the North 
Carolina Supercomputer Center also was very secretive about its financial 
dealings and its commercial clients until two or three years ago. After receiv
ing criticism for its secretive policies, the center's governing board made infor
mation about the budge~ salaries, and commercial clients public, while 
safeguarding any proprietary work done by commercial clients. 6 According to 
the Center's director, being open and accountable for the public funds has not 

. presented any problems and it has ~ted the confidence of the Legislature 
and the public in the work they are doing at the center. 

SUMMARY 

Our overall conclusion is that the University has not achieved an adequate 
level of accountability in the way it has organized its supercomputer services. 

6 Thc:rc is 1 procedure thai can be 1aed if there is truly 1 reason fa confidentiality or a cornmercia1 
client. 



VNJVERSin OF MINNESOTA SUPERCOMPUTING SERVICES 

It does not hold MSC to the same standards of acx:ountability it applies to de
panrnents and imtitutcs that carry out other University functions, and it does 
not treat MSC as an independent, outside vendor. 1be most serious account
ability issue is raised by MSC's claim, which is aa::epted by the University, 
that m~t information about its finances and operatiom Deeds to remain seaet. 
As the result of this secrecy, the Board of Regents has made significant invest
ments in MSC without any independent access to information it needs to a
sure that the University is receiving cost~ffective supocomputing services. 
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September 23, 1992 612-625-4555 

James R. Nobles 
Legislative Auditor 
Office of the Legislative Auditor 
Centennial Building 
St. Paul, Minnesota 55155 

Dear Jim: 

We are writing in regard to the audit report-on 
Supercomputing Services at the University of Minnesota issued 
by your office on September 18, 1992. Attached to this 
letter is an appendix that cites specific statements in the 
report which we believe are factually inaccurate or 
unsubstantiated. The University appreciates the opportunity 
to review this report and to provide this letter and 
attachments for inclusion with the report.* 

At the outset, we wish to acknowledge and voice our 
agreement with the importance of one of the report's primary 
themes, accountability. The University is accountable for 
its expenditure of public funds. We recognize the 
University's obligation to the State and we are committed to 
making sound and reasoned decisions regarding those 
expenditures for supercomputing services and all other 
matters. The University will study with great care the 
recommendations in the report for improving accountability. 
To the extent that we can take reasoned and reasonable 
actions to improve the accountability of the University, we 
most certainly will do so. A number of your recommendations 
focus on increased disclosure of information about the rates 
and finances of Minnesota Supercomputer Center, Inc. (MSCI). 
The University is in the process of evaluating that issue 
carefully and re-examining with MSCI the balance between 
increased disclosure and the corporation's concerns about 
protecting information which, if disclosed, might affect its 
viability. 

The University is pleased that the audit report does not 
reject in principle the concept of public/private 
partnerships and, in fact, recognizes that they can be 
b~neficial to the State of Minnesota. We believe the 
university's partnership with MSCI has greatly benefited the 
state and the University by providing on-site and very high 
level supercomputing services to University researchers,
researchers at other institutions in the State, and 
commercial customers, and by helping to attract large 
Univerpity grants and contracts. 

Within this context, we cannot but voice our 
disappointment that the report does not attempt to 

*See auditor's note at the end of this document. 
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appropriately convey the range, quality and impact of the 
University's activities in supercomputing. Significant 
emphasis is placed in the report on a negative evaluation of 
technology transfer activities Can evaluation with which we 
do not fully concur, although we are conscious of the need 
for significant improvements). But no mention is made of 
positive accomplishments. Among them are: 

• Development, from the University supercomputing program, 
of the Geometry Center as a National Science Foundation 
funded National Science and Technology center. 

• A multitude of educational activities of the Minnesota 
Supercomputer Institute (MSI) in undergraduate programs, 
and development of graduate programs. 

• National and international conferences (i.e., Oct. 11-
14, The U.S.-Japan Symposium in Large Scale 
Computational Fluid Dynamics. 

Little indication is given in the report of the 
activities that external funding supports due to the 
investments by the State that your report describes. The 
activities of the Army High Performance Computing Research 
Center are described strictly in financial terms with no 
mention of the real things that happen there, from the summer 
program for undergraduates (with over a 50% participation 
rate by minorities), to the number of graduate students, to 
the research activities. Again, the Super-Trek program 
developed by MSCI for the Minneapolis School District is 
given a characterization in the report that we do not believe 
is in accord with the reality of its impact; we cannot resist 
appending an unsolicited letter recently received from the 
Minneapolis Community Development Agency on this program. 

We are most concerned that your report, with its 
emphasis on problems and concerns, not be read either as a 
description or as an evaluation of the activities supported 
by our supercomputing program. In stating this, we most 
certainly do not wish to imply that everything associated 
with our supercomputing activities is in wonderful shape; or 
that some things in the past could not have been done 
differently and, with the benefit of hindsight, indeed 
better. Nor do we wish to obscure conflicts and differences 
of expectations among individuals and organizations. 

What is disappointing to us is that we do not believe 
that the report gives credit for how much has been 
accomplished in supercomputing with the resources used. Nor 
does the report make clear that, after a thorough audit, 
there are no indications of malfeasance by anyone involved 
with the University's supercomputing program. 
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As to the question raised whether MSCI is truly a 
private entity, the University believes that MSCI's legal 
status as a private for-profit corporation is clear. 
However, we do acknowledge that some University actions in 
the past may not have been entirely consistent with this 
private status.. Those actions should be viewed as reflecting ··-' 
the newness of public/private partnerships when MSCI was 
first formed and by the evolving and maturing nature of this 
relationship. From its inception as a •spin-off• corporation 
housed in the University's computer facility at Lauderdale, 
through its initial occupancy of the •high technology 
corridor• building owned jointly by the University and the 
City of Minneapolis in a condominium agreement, to the 
present lease arrangement where the University is the sole 
owner of the building, MSCI's relationship with the 
University has changed over time. To the extent that some 
University transactions in the past were not fully documented 
or approved at the Regents level, that may have reflected 
financial management problems in the 1980's that we believe 
we have taken large steps since then to correct and which we 
are committed to do our utmost to prevent their recurrence. 

Regarding MSCI, in particular, the University took steps 
prior to and independent of this audit process to establish a 
more •arms length• relationship with MSCI reflective of its 
independent status. These steps included forfeiting the 
chair's position on MSCI's Board and entering into the 
current triple net lease with MSCI, which requires the 

· corporation to pay rent necessary to amortize the 
University's capital investment in the Supercomputer Center 
building over 20 years with interest, and to pay the costs 
for building maintenance, routine repairs, operation, 
insurance, telephone, etc. We do not agree with tbe report's 
implication that the rental agreement in force implies a 
subsidy by the University for MSCI. The University believes 
these changes should have been acknowledged and considered 
more prominently in the report for they indicate the evolving 
nature of the University's relationship with MSCI, and the 
University's commitment to more specific accountability for 
this relationship. As the partnership between the University 
and MSCI continues to evolve, other issues may arise and 
other changes may be contemplated. 

The university had hoped that this audit would resolve 
for the public the key accountability question of whethe~ the 
university is obtaining reasonable value for the money.it 
expends to purchase supercomputing services. The report 
indicates that your office cannot reach a judgment about the 
university's assertion that it is getting a •good deal• from 
MSCI without access to MSCI records. We are concerned about 
this conclus.ion. The University provided information during 



James R. Nobles 
September 23, 1992 
Page 4 

the course of this audit (computing services agreements and 
usage summaries) which would enable your office to calculate 
the actual unit price the University pays for supercomputing 
services. Although MSCI and the University have treated 
precise rate information as trade secret and not released it 
publicly, we provided it upon request to your office as the 
basis for evaluating whether the University is paying a 

, reasonable price for superc·omputing services. 'l'o our 
J knowledge, MSCI has no more detailed information about the 

rates paid ~ the University than we already have provided to 
your office. It may be that it is extremely difficult to 
make precise rate comparisons between MSCI and other centers 
because of differences in equipment, capacity, levels of 
services, etc. In fact, your report acknowledges that such 
rate comparisons are complicated to make for this very 
reason. Assuming this is true, the report should not cite 
lack of access to MSCI records as the reason for not making a 
judgment about whether the University is paying a reasonable 
price for its services. Further, having explicitly said that 
it is not making rate comparisons, the report goes on to 
state that the University is paying above market rates for 
its services. We do not believe this conclusion is either 
accurate or substantiated. 

·From the data that was provided to you, you are aware 
that the unit cost to the University of supercomputers time 
was, last year, below $200 per hour. Moreover, you are aware 
that this also will be the case during the coming year, even 
on the .t·:,sis of committed resources. Furthermore, the high 
level c~ usage by the University of resources at MSCI renders 
moot the •high priority - low priority• arguments some 
attempt to make. The volume and qualitative value of the 
resources MSCI delivers to the University are certainly 
superior to the apparent offer by another center at $200 per 
rate. 

Regarding the report's discussion of the Minnesota 
Supercomputer Institute (MSI), the University agrees that 
granting procedures within the Institute should not create a 
potential for actual or perceived conflict of interest. we 
have no evidence of any abuse in the review or awarding of 
supercomputing grants, nor do we understand the audit report 
to make such a claim. Nevertheless, we believe it is 
appropriate to convene a group of MSI fellows to establish a 
mechanism so that all large grants be peer reviewed ~ a 
committee. To this end, the Director of MSI has been asked 
to undertake this task under the oversight of the 
University's Vice President for Research. 

Moreover, we have asked Vice President for Research, 
Anne Peterson, to organize as soon as possible an external 
review of all of the University's supercomputing activities 

== 
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(even though the Army High Performance Computing Research 
Center has just undergone such a review). 

Lastly, we are actively discussing appropriate 
representation of the University on the Board of Directors of 
MSCI with the Chair of the Board of Regents and we expect to 
rapidly address.your recommendations in this area. 

Please allow us to restate that we are in the process of 
carefully considering the recommendations contained in your 
report, and to rapidly implement some of the constructive 
suggestions for changes regarding University operations. We 
are also actively engaged in discussions with the Board of 
Directors of MSCI about appropriate responses ~ the 
corporation to the concerns raised in your report. Finally, 
we wish to again voice to you our own commitment to 
appropriate University accountability. 

ROE/EFI/ljf 
Attachments 

~~~ere~ y~-· ----

Robert o. Erickson 
Senior Vice Presi nt for 
~ and Oper. tions 

J 
,, 

. Infante 
Se or Vice President for 
Academic Affairs and Provost 

[Auditor's note: Due to their length, the attachments--with our response-
were not included here but are available from our office as a separate 
document.] 
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Recent Program Evaluations 

Aid to Families with Dept:NJenr c:Jaild1wl, January 1987 
Water Quality Moniloring, February 1987 
Fi.nancing County Human Services, February 1987 
Employment and Training Programs, March 1987 
CwntyStazeAiJJHighwaySyn.em: Follow-Up,JuJy 1987 
Minnesota Stale High Schqd Lellgue, December 1987 
Metropolilan Tran.sil Pl4nlling, January 1988 
Farm lnzerur Buydown Program, January 1988 
Workers 'Compensation, February 1988 
HetJlth P/Qn Regula ion, February 1988 
Trends in Education Expendilure.s, March 1988 
Remodt!ling of University of Minnesota PM.ridelll's House II1Ul Olf~ee, 

March 1988 
UniversilyofMinnesotaPhyska!Planl, Aug\St 1988 
MedUaid: Prepaymenl andPostpaymenS Review -Follow-Up, 

August 1988 
High School Education, December 1988 
High School Education: Report Summary, December 1988 
Stat~ide Cost ofLil'ing Differences, January 1989 
.Access to Medicaid Services, February 1989 
Use of Public Assistance Programs by AFDC Recipients, February 1989 
Minnesota Hou.sing Finance Agency, March 1989 
Communiry Residences for .Adulls wilhMentallllness, December 1989 
Lawful Gambling, January 1990 
Local Governmen.r Lobbying, February 1990 
School District Spending, February 1990 
Local Government Spending, March 1990 
.Administration of Reimbursement to Community Facililie.s for the 

Mentally Retarded, December 1990 
Review of ln11estment Contract for Workers' Compen.smum .Assigned 

Risk Plan, April1990 
Pollution Control Agency, January 1991 
Nursing Homes: A Financial Review, January 1991 
Teacher Compensation, January 1991 . 
Game and Fish Fund, March 1991 
Greater Minnesota Corpqration: Organ.izlllional St11lCture and 

.Accoun.rability, March 1991 
State Investment Performance, Apri11991 
Sentencing and Correctional Policy, June 1991 
Minnesota State High School Lellgue Update, June 1991 
University of Minnesota Physical Plant Operations: A Follow-Up 

Review, July 1991 
Truck Safety ReguliJlion, January 1992 
State Contracting for Professional/Technical Services, February 1992 
Public Defender System, February 1992 
High Education Administrative and Studen.r Services Spending: 

Technical Colleges, Community Colleges, and State Unil'ersilies, 
March 1992 

Regional Transit Planning, March 1992 
University of Minnesota Supercomputing Services, October 1992 
Petrofund Reimbursement for Uaking Storage Tlmks, forthcoming 
Airport Planning, forthcoming 
Administrmive Rule Making, f'crthcoming 
Higher EdJJcmion Program Duplicmion, forthcaniog 
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