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Viewing pathology data on the PowerWall

The Scientific Computing and Imaging Institute

Drs. Chris Johnson and Rob MacLeod, along with their first
graduate students, founded the Scientific Computing and
Imaging (SCI) research group in 1994. Early growth in 1997
and 1998 and awards of a National Institutes of Health Na-
tional Centers for Research Resources (NCRR) and a Depart-
ment of Energy Advanced Visualization Technology Center
resulted in the SCI research group graduating to the status
of a University of Utah (UofU) research center. In 2000, the
Center for SCI joined seven other UofU permanent research
institutes as the Scientific Computing and Imaging Institute.
The SCI Institute is now home to approximately 200 faculty,
students, and staff. The SCI Institute’s 20 tenure-track faculty
members are drawn primarily from the School of Comput-
ing and the Departments of Bioengineering, Mathematics,
and Electrical and Computer Engineering, and most faculty
members have adjunct appointments in other departments.

The history of the SCI Institute is underpinned by a culture of
multidisciplinary, collaborative research. SCI Institute facul-

ty members are recruited with both academic achievements
and collaborative histories as the driving characteristics. The
SCI Institute culture and its research reputation have enabled
the director to recruit recent faculty members such as Dr.
Christopher Butson in 2014 as the director of neuromodula-
tion research and an associate professor in the Departments
of Biomedical Engineering and Neurology & Neurosurgery;
Dr. Alexander Lex in 2015 as part of the leadership of the
Visualization Design Laboratory (VDL); Dr. Akil Narayan in
2015 as part of SCI’s scientific computing group in mathe-
matics; and, most recently, assistant professor of computing
Dr. Bei Wang. In 2017, Dr. Wang joined the SCI Institute vi-
sualization group, ranked by CSRankings (http://csrankings.
org) as the top visualization research group internationally.

Over more than two decades, the SCI Institute has established
itself as an internationally recognized leader in visualization,
scientific computing, and image analysis research applied
to a broad range of domains. The SCI Institute’s mission is



to solve important problems for humankind by performing
cutting-edge collaborative image analysis, scientific comput-
ing, and visualization research. Alongside our research goal
is our mission to use our research to educate students and
staff. The SCI Institute is proud to have graduated, with an
education at the cutting-edge of research, over 400 graduate
students and postdoctoral fellows (the Institute has also in-
terned nearly 100 undergraduates). SCI Institute graduates
move into faculty positions with universities internationally
and also become innovators with companies such as Exxon
Mobil, nVIDIA, Google, Intel, and Medtronic.

While one of the primary application foci of the Institute
continues to be biomedicine, SCI Institute researchers also
address challenging computational problems in a variety of
application domains, including astronomy, environment,
materials, and energy. SCI Institute research interests gen-
erally fall into the technical areas of scientific visualization,
scientific computing, image processing and analysis, and sci-

entific software environments. SCI Institute researchers also

apply many of the above computational techniques within
their own particular scientific and engineering subspecial-
ties, such as fluid dynamics, biomechanics, electrophysiolo-
gy, bioelectric fields, parallel computing, inverse problems,
and neuroimaging.

A particular hallmark of SCI Institute research is the develop-
ment of innovative and robust software packages, including
the SCIRun scientific problem-solving environment, Seg3D,
ImageVis3D, VisTrails, ViSUS, Cleaver, map3d, and Pfeifer.
All these packages are broadly available to the scientific com-
munity under open-source licensing and are supported by
web pages, documentation, and user groups.

On the cover. A three-dimensional, full-head, female surface mesh
generated in Cleaver and visualized using SCIRun. Ally Warner.
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THE DATE IS AUGUST 19TH. 2016. WE ARE ON THE If you look around the university and look at our pinna-

UNIVERSITY OF UTAH CAMPUS, THE PARK BUILDING,
OFFICE OF THE PRESIDENT. CHRISTINE PICKETT IS

INTERVIEWING UNIVERSITY OF UTAH PRESIDENT DAVID
W. PERSHING FOR THE EVERETT L. COOLEY COLLECTION.

cles of excellence, they are almost always associated with one or
two key people who have a vision for what they want to do and who
have ultimately made a great big difference, whether they are asso-
ciated, sometimes like Chris, with an institute, or sometimes with a

department. Such people always have special needs. And they need
somebody in the administration to try to help them succeed with
whatever their vision is. Chris is definitely one of those people.

CP:  This Everett Cooley oral history project interview fo- (CP:
cuses on the unique culture of the University of Utah’s Scientific
Computing and Imaging Institute, or SCI. We will be talking today
about President David Pershing’s pivotal role in the success of SCI.

After three decades at the University of Utah, David
Pershing became the fifteenth president in 2012. He joined the U
in 1977 as an assistant professor in chemical engineering and was
named a Presidential Young Investigator by the National Science
Foundation in 1984. He was the associate dean of the Graduate
School from 1983 to 1987, the dean of the College of Engineering
from 1987 to 1998, and the senior vice president for Academic Af-
fairs from 1998 to 2012.

President Pershing received the Distinguished Teaching
Award in 1982 and the Distinguished Research Award in 1990.
He was made a Distinguished Professor in chemical engineering
in 1995, and was a recipient of the Governor’s Medal for Science
and Technology in 1995 and the Rosenblatt Prize for Excellence in
1997. In 2002, he was recognized as the Engineering Educator of
the Year by the Utah Engineering Council.

David Pershing is the author of more than 80 peer-re-
viewed publications, has been awarded 20 research grants, and has
been granted five patents. He was the director of the U’s Center for
Simulation of Accidental Fires and Explosions, which was support-
ed by a grant from the US Department of Energy.

Your association with the Scientific Computing and Im-
aging Institute goes back many years. How did this come about?

Going back to that time period. The head of a center at the
U reports to the dean of the college, which you were. And that is
what Chris Johnson did in your early years as dean of the College of
Engineering. How did it happen that he continued to report to you
when you became senior vice president and then president? Which
is a twist.

[laughs] It is a twist. It’s a twist and it’s a bit unusual. Basi-
cally, what happened is SCI and Chris just moved up with me. And
I kept them with me. By the time I became the senior vice president
for Academic Affairs, SCI had become highly interdisciplinary. It
was clear to me that it would be better — and this is what Chris
wanted, let’s be honest, too - if they reported to the senior vice
president, that it would help facilitate the interdisciplinary connec-
tions. And so that’s why we decided to do that.

When I became president, it was a little less clear, because
that’s very unusual. But at the time, the vice president for Research,
which is the sort of more logical place for an interdisciplinary in-
stitute to report, was Tom Parks. Great guy but with very much a
bioscience kind of orientation. He was the chair of neurobiology
and anatomy before becoming VPR. Tom and I sat down and talk-
ed about this and decided that we would divide up these big, mul-
tidisciplinary centers in terms of responsibility. And so I kept three
as president. SCI is the biggest and most powerful for sure, but all
along it’s been so that I could help provide the resources he needed
to grow. And thats been the key reason. Even now, as president,

that’s what I'm trying to do.
[laughs] It surely does. I think I first met Chris when I

was the dean of the College of Engineering. It was clear to me from
the beginning that Chris was a rising star, and that Chris was one
of those unique people who was going to require special support. I Yes. The association must be. Well, I have been at the uni-
felt that if we took the time and invested the effort to support him, versity now about 38 years. So it’s at least 25, yes.

great things would happen. And certainly history has proven that .
to be true. CP:

CP: Absolutely.

CP:  sohow long is this association now, about 25 years, some-
thing like that?

Pretty impressive.

A long time.



CP:  Chris claims that this particular, this unique, reporting
structure has contributed to the success of SCI. To what do you at-
tribute the success of SCI beyond your crucial support? What other
factors do you think have played into it?

DP:  Ithink that he may be right, that I've been able to help in

some ways. But certainly the real thing is that he is amazing and
he has hired amazing faculty and staff. And they are valued by the
highest levels of the university.

CP:

DP: He manages to retain them. I was going to talk about
that. Chris has an uncommon characteristic for these charismatic
leaders. And that is the ability to identify, attract, and retain out-
standing people. This has no doubt been the key to SCI's growth
and success. It's amazing. He will come over here and say he has
identified some—well, most recently, some amazing young woman
he believes we can attract. And it turns out to be true.

So one of the things Chris does so very well, in fact, prob-
ably the best of anybody I know, is he works hard to promote his
own people, in terms of awards, making sure they’re taken care of
financially, making sure that we are thinking about the things that
are important to them individually, whether it’s childcare, whatever
it is. And that really works well. There’s no doubt about it.

CP: According to Chris, SCI Institute was “one of Dave’s ex-
periments in interdisciplinary research” And Rob MacLeod thinks
you may have regarded SCI as a template. They both asked me to
ask you how you viewed the early SCI.

DP:

And he manages to retain them.

I think that’s right. I don’t know that I was smart enough

to have intentionally done what Rob said about the template but
that is in fact what we have done with SCI. It is a template. And
Chris is correct: SCI was a big experiment in the beginning.

One of the things we learned was that it’s very hard to
do interdisciplinary research. And the people who are trying to do
that need special support. The three institutes that I work with are
SCI, the Institute for Clean and Secure Energy, ICSE, and Energy
and Geosciences, EGI. I still have all three of them reporting to me
as president. And they all have the same characteristic, that they’re
trying to work across very diverse fields. I think they need special
kinds of support to do that.

CP:  Was that type of center unique at the time?

DP: 1t was. Chriss was. Well, let’s see. We had two. We had
the Center for Engineering Design under Steve Jacobsen and then
SCI began to grow and come up. Not all parts of the campus have
these. Engineering thinks this is sort of the normal way of things.
And it’s been really good for them as a college. Some parts of the
campus don’t have these big institutes like this. I think there’s a real
advantage when we can get them to grow and foster the growth.

CP:

that.

DP:

CP:  How does he quantify to you the success of SCI in his an-
nual reports?

I know that Chris reports annually to you. He’s mentioned
Right.
DP:  This is funny. He does report annually to me—theres ab-

solutely no question about that—but not in the conventional sense.
He does not provide me with a big, thick book that sits on a shelf

President David Pershing, 2017



Chris Johnson (left) and then dean of the College of Engineering David
Pershing in the mid-1990s.

and nobody ever looks at. What he does is he comes each year
during the budget sessions and provides, without a doubt, the most
dynamic budget presentation that Cathy Anderson and I see. Both
of us — and I know I speak for Cathy as well - look forward to the
session with Chris Johnson and the SCI team.

CP:

What's the presentation like?

DP: Well, of course it’s highly visual.
CP:  Ofcourse.
DP:  Infact, we now, in the president’s conference room, have a

beautiful high-definition screen so that he can use it. We use it for
other things, too. But obviously, one of the great things we use it for
is for him to come over and show not just beautiful images but now,
of course, it’s videos of all kinds of things. And I use his videos in
my presentations as well. So the way he reports to me is in a highly
visual sense, not in a sort of dull paper report.

CP:  That makes perfect sense. Will you describe the impor-
tance of SCI for the University of Utah?

DP: 1 will SCI is one of the crown jewels of the university. I
think of it as like the Huntsman Cancer Institute, the Moran Eye
Center, the Hinckley Institute of Politics, and several others that
we have at the university that are very special places. We think of
them as being very important to research. And they surely are. But
they’re also very much a core part of the training of our young peo-
ple, of our undergraduates, our graduate students, in some cases
postdocs. That’s what the university is really all about, as well as re-
search. There is no question that SCI is valuable across the campus.
They help us attract faculty and staff, not only for themselves but
sometimes they help with spousal hires.

CP:

DP:  For other departments. They hire somebody and we get
this amazing spouse for another department. I've actually heard
Senior Vice President Vivian Lee talk about the importance of
things going on in SCI, in presentations that she was making about
health sciences. And I always find that a little bit funny.

But SCI has also helped us at both the national and the
international level, in terms of the whole STEM world.

CP:

For other departments.

Because of their collaborations.

DP: Exactly. And we are always using their results—I'm as
guilty as anybody of using their stuff when I'm recruiting students.
I show images that were created by people in SCI. I run videos that
were created by people in SCI. They help the university in a very,
very broad sense. And that’s why I do think they are part of the
crown jewels.

CP:  That's wonderful. How do you envision SCI’s future, let’s
say, going out maybe five years or so, maybe more?

DP:  1think the future for SCI is very bright because the world
is becoming more and more visually oriented. Young people today,
that’s the way they think. They're all on the screens. They’re with
the games.

CP:

DP:  Thats right. That’s exactly right. As I said before, Chris
has hired just some amazing young people, who are the future, not
only of SCI but also of the College of Engineering and the School
of Computing. And so they are the path forward. Clearly, one of
the open questions is what happens when Chris gets ready to retire,
and Rob.

CP:  wel, they just can’t, right?
[both laugh]

No choice with big data but to visualize it.

DP:  They just can’t. Well, that’s a solution—
CP:  That's what he said about you, though.

DP: Right. That solution works in my world [laughs] but it’s
not going to work forever. Chris and I are talking about this. We
have actually started talking about that because it would be stupid
not to plan for something that’s this important to the institution as
a whole. And that is one of the great things about his ability to hire
amazing people: there are people who can grow and I believe will
be able to help take SCI forward.

CP:

DP:  And that’s the key. Yeah. That is a real skill. He has that
ability. Randy Olson has that ability, in Moran, to hire amazing
people. And that’s very important.

CP: But they’ll need a president, too, who supports them the
same way.

Yeah, he has some wonderful new hires.

DP: They will need a president who supports them. It doesn’t
have to be the president. But it has to be either the senior vice pres-
ident for Academic Affairs or the vice president for Research. One
of the top people running the university has to believe in this idea.

CP:
do.

So it sounds like you and Chris have a lot of planning to

DP:  Well, we do. We have planning to do. But it also is
important that I make sure I help mentor people who are going
to take these senior roles to understand the importance of these
amazing institutes.

CP:  Thank you so much. This is a great contribution to our
story of SCL

END OF INTERVIEW
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THE DATE IS JULY 27TH, 2016. WE ARE ON THE
UNIVERSITY OF UTAH CAMPUS, THE SCIENTIFIC
COMPUTING AND IMAGING INSTITUTE. CHRISTINE
PICKETT IS INTERVIEWING DISTINGUISHED PROFESSOR

CHRISTOPHER R. JOHNSON, FOUNDER AND DIRECTOR
OF THE SCI INSTITUTE, FOR THE EVERETT L. COOLEY
COLLECTION.

CP:  This Everett Cooley oral history project interview focuses
on the unique culture of the University of Utah’s Scientific Com-
puting and Imaging Institute, or SCI. SCI is the subject of our in-
terview. The founder, Chris Johnson, is the spokesperson.

First, just a slice of your impressive biography, by way of
an introduction. In addition to being the founding director of the
Scientific Computing and Imaging Institute, Chris Johnson is also
the codirector of the Center for Integrative Biomedical Computing,
a Distinguished Professor of computer science, a research professor
of bioengineering, an adjunct professor of physics, a faculty mem-
ber in the Computational Engineering and Science Program and
in the Brain Institute, a cofounder of Visual Influence, Inc. (which
provides visualization and image-processing algorithms and offers
consulting services), the coeditor of The Visualization Handbook,
and a member of the board of directors of the Computing Research
Association. He has authored more than 150 peer-reviewed arti-
cles and book chapters, edited two books, given hundreds of key-
note and distinguished lectures, been the principal investigator for
dozens of grants, been the advisor or served on the committee for
hundreds of master’s and doctoral students, and dedicated nearly
30 years of service to the University of Utah in various capacities.

Chris’s distinguished career has been recognized with the
following awards: the National Institutes of Health Young Investi-
gators Award in 1992; the National Science Foundation, or NSE
National Young Investigator Award in 1994; the NSF Presidential
Faculty Fellow Award from President Bill Clinton in 1995; the De-
partment of Energy Computational Science Award in 1996; the Par
Excellence Award from the University of Utah Alumni Association
in 1997; the State of Utah Governor’s Medal for Science and Tech-
nology from Governor Mike Leavitt in 1999; the William R. and
Erlyn J. Gould Distinguished Lecture on Technology and Quality
of Life Ninth Annual Address, titled “Computer Simulation and
Visualization in Medicine,” at the J. Willard Marriott Library, Uni-
versity of Utah in 2000 (his address was reported to have been so

well attended, standing room only, that the fire marshal expressed
concern, as a side note); the Distinguished Professor Award from
the University of Utah in 2003. He was also elected Fellow for the
following: the American Institute for Medical and Biomedical En-
gineering in 2004, the American Association for the Advancement
of Science in 2005, and the Society for Industrial and Applied
Mathematics in 2009. He received the Utah Cyber Pioneer Award
in 2009, the Rosenblatt Prize for Excellence from the University of
Utah in 2010, the Institute of Electrical and Electronic Engineers,
or IEEE, Visualization Career Award in 2010, the IEEE CS Charles
Babbage Award in 2012, and the IEEE Sidney Fernbach Award in
2013, and he was elected an IEEE Fellow in 2014.

His current areas of research include scientific visualiza-
tion, scientific computing, image analysis, and scientific software
environments.

So, if you will, Chris, give me a sketch of what led to the
founding of SCI, specifically, which of your academic and research
experiences contributed to your setting up what became the Scien-
tific Computing and Imaging Institute. And also, please discuss the
forerunners to SCL

All right. So in the beginning there was no SCL

CP: [laughs]

In the beginning there was just a young assistant profes-
sor of computer science, and there was a young research assistant
professor of bioengineering, Rob MacLeod. And I had a single PhD
student. That was the very, very beginning. As a young assistant
professor, my main concern back then was to get tenure, was to
succeed at being a young academic. That meant doing research
and writing papers and writing grant proposals, hopefully success-
ful, being funded, advising graduate students, and doing all of the
things that one does in order to have a favorable tenure review six
or so years down the road. And so there was not even a possible
mention or insight into what would become the Scientific Comput-
ing and Imaging Institute back in the early 1990s.

The research areas that I was and still am interested in
are visualization in scientific and biomedical computing and image
analysis. At that particular time I was interested in applying those
in the study of problems in biomedicine, specifically back then it
was looking at computational models of cardiology function. We
still do work in those areas, along with Rob.

Rob and I had met I guess a year or two before and started
what would become a collaboration since maybe 1989, 1990. We



have worked together all those many years.

In the beginning we wrote grant proposals. I would say I
was extremely lucky that I think all of my initial grant proposals,
maybe the first four or five in a row, were funded.

CP:  Thatsa great start.

C]: Which is an amazing start and one that is perhaps even
unthinkable in today’s funding climate, how difficult it is to get
funding. So I was very lucky to be where I was when I started my
career. I also was very lucky in that I had a built-in editor at home,
my wife, Katharine Coles, who's a big part of this story.

Katharine (Kate) is a professor of English here at the Uni-
versity of Utah and the former poet laureate of the State of Utah.
She’s a Guggenheim Fellow, and just published her seventh book of
poetry, called Flight.

CP:  Which is wonderful.

C]: Early on, I had her read all of my publications and grant
proposals. I was not a particularly strong writer at that time, so
there were lots of red marks coming back and lots of long discus-
sions about how my writing could be improved and needed to be
improved. I think I was, unfortunately, what many scientific writers

The Scientific Computing andlinags
cofounder and director Chris Johnsomnsi

are, a lazy writer, in the sense of having a passive voice and using
weak phrases, “As one can see in equation five,” etc. Kate explained
to me that she, as a poet, should be able to get the gist of what I
was writing without knowing any of the technical mathematics if
it was really well written. And that started me on a long process of
learning how to become a better writer.

CP:  What a wonderful partnership, though, for you.
CJ:

editing.
CP:

C]: It's a good combination. It really is. That, I think, really
helped me win those early grants and continue to win the grants to
this day. I frequently get feedback from reviewers on paper submis-
sions that the paper is very well written, which is something that I
take pride in. But being an effective communicator, either verbally
or in written word, has been enormously key to my success. I think
that’s something that many scientists and engineers overlook the
importance of: they don’t spend enough time becoming excellent
communicators.

We were able to get several of these initial grants. And that

It is wonderful! I do the IT at home and she helps with the

[laughs]




means that we had money to go hire additional graduate students.
Also, I had my first postdoc, John Schmidt, who I had met on a visit
to Duke University. I was very impressed with him so I convinced
him to come out and be a postdoc at Utah. He is still here at the
University of Utah.

CP:

CJ:  Hes a research professor over in mechanical engineering.
He decided, as many of us, that while he was just going to come for
a year or two and then—

CP:

C]: And then stayed for those 25 years since that time, so that
was really great. I was also very fortunate to have had a set of really
great students. Some of those graduate students joined my group
because senior professors Rich Riesenfeld and Elaine Cohen were
on sabbatical one year when I was a young assistant professor. I
was asked to teach their graduate class in computer-aided geomet-
ric design. I had never taken computer-aided geometric design, let
alone teach it. So I had to work really hard to learn the subject.
I was five minutes ahead or behind the students at all times. But
there were a number of really great graduate students in that class.
I was able to recruit some of them to be early students in what then
became the SCI research group.

A couple extraordinary students to note include Steve
Parker—Steve is a brilliant researcher. He was very shy, barely got
into graduate school, and then would become this amazing re-
searcher. He would become an assistant professor of computer sci-
ence here at the University of Utah. He would then cofound a start-
up company called RayScale that nVIDIA then bought primarily to
get Steve. Now he’s the vice president for high-performance com-
puting at nVIDIA. He’s one of my amazing former graduate stu-
dents.

Really?

Stayed forever.

Han-Wei Shen was another of the students in that class.
Han-Wei, another brilliant researcher, he’s a now senior full profes-
sor of computer science at the Ohio State University. I think he has
just graduated his 18th PhD student. So he alone has produced 18
academic grandchildren for me.

CP: [laughs]

Cycling has been a central component of the SCI Institute from the
beginning. Rob MacLeod and Chris Johnson regularly cycled up City Creek
Canyon for many years, discussing research on the way. They often invited
other faculty, staff, and students to join them.

C]: Which is startling. Soon after, Dave Weinstein came to
join us from Berkeley. He had a very strong math and comput-
er science background. Dave would become the chief technology
officer and then the CEO of our first startup company, Visual In-
fluence. Just this year, he has joined Steve Parker at nVIDIA, so it’s
been very interesting to see how the SCI Institute students have
gone on to have great careers and some still stay in touch with each
other.

Rob MacLeod was there from the very beginning. He was
then a research assistant professor of bioengineering and also at the
Cardiovascular Research and Training Institute, the CVRTI. He is
still at the CVRTT and now he’s a full professor of bioengineering.

I think it was probably 1994 when we had enough people
in the group that we decided to have a name. So before that we
were just Chris/Rob’s research group, but then we decided, well, we
have enough people, we should have a formal name. Finding the
right name took a long time. We got suggestions from the gradu-
ate students, postdocs, myself, and Rob, and went back and forth
and back and forth, trying to come up with a three-letter acronym
that was pronounceable that we thought would be the right name
for our research group. It was graduate student Dave Weinstein
who came up with Scientific Computing and Imaging that we pro-
nounce “ski.”

CP:
CJ:
CP:

C]: [laughs] And our first logo, which Dave Weinstein de-
signed - I'll have to get you a copy of it — had skis that crossed, in
addition to the SCI that was there. And that has really worked well
with us through the entire time since we were the SCI research
group.

In 1996, when we got our first national research center
awarded, we became the Center for Scientific Computing and
Imaging. And then we got another center. First, we had an NIH
center, then we got a DoE center. By 2000, we had grown enough
to request to become a formal university research institute. From
2000 until today we've been the SCI Institute, a formal, permanent
research institute at the University of Utah.

It’s a great acronym.
It works really well in Utah.

Yes, it does.

CP:  With the centers continuing to grow under SCI.

C]: Yes, we currently have five research centers that we direct
and three other research centers that we are part of within the SCI
Institute. We've grown to over 200 total faculty, staff, and students,
on three floors of the John and Marva Warnock Engineering Build-
ing. I find myself walking into our space and thinking, ‘How in
the world did this happen?’ Because it wasn't the plan in the early
days. It was only after we had multiple research centers and we had
grown enough. At this point, I was the bottleneck for everything.
Everything had to come across my desk. It was a flat management
plan because we had little or no administrative support in the be-
ginning (and I had little or no administrative training). Finally
we were able to hire a half-time secretary, Raelynn Potts, whose
background was in theater. Thankfully, Raelynn became full-time.
Then, because of all the grants we had, she started to learn how to
do some of the financial parts as well. Through lots of on-the-job
training, Raelynn became our first accountant. We hired another
person to be the administrative assistant and secretary. So we start-
ed to have, finally, some support for administration and that helped



greatly.

As a side note about Raelynn, we supported her to get her
MBA. So she started from a theater major, then became a secretary,
then became an accountant, then got her MBA, while at SCI. A few
years later she became the head financial person for the School of
Business.

CP:  Thatsan interesting career arc.

C]: Yes indeed. So she was an amazing part of the early days
of the SCI group and then center and then institute.

CP: Quick question. You mentioned the institute is now
housed in this amazing building but where were you located prior
to—

CJ:  An, yes. So our first offices were over in the Merrill Engi-
neering Building, on the third floor. We had taken over what was
formerly a chemical engineering lab that was remodeled for us. We
had a little corner that was down the hall directly from where the
current School of Computing is. And we kept growing and grow-
ing. People would not like to see me walking down the hall and
looking at their offices [laughs] because I might be eyeing their of-
fices for future SCI Center offices, etc. We grew significantly over
in the Merrill Engineering Building until we came to the Warnock
Engineering Building, which was in the summer of 2007.

CP:

fore.

C]: Yes, we spent the first six and a half years as an institute in
the Merrill Engineering Building.

CP: 1didn't know that.

CJ:  ‘Thats right. So we were an institute and had a significant
footprint over in the Merrill Engineering Building before we came
over here. Initially we were supposed to have only two floors of
the Warnock Engineering Building, but during the time that WEB
was being built we had grown so much that we had two and a half
floors by the time we hit the building. Now we've expanded more
and have three floors of the building.

CP:  You've mentioned that administrative support, particu-
larly the support of your interdisciplinary efforts, allowed you to
start SCI. And you've credited now U of U president David Persh-
ing for that support. When did you and Dave first meet?

CJ:  Dave was the dean of the College of Engineering when I
was hired as an assistant professor of computer science, so we met
very early on. It was the then chair of the Department of Comput-
er Science, Tom Henderson, who hired me as an assistant profes-
sor. Tom was incredibly supportive of the work that we did and he
worked with Dave in order to get us additional support as we were
growing from just a small research group to a medium to a large
research group and then to a center. When we became a center, I
started to report to Dave Pershing directly as dean of engineering.

CP:

CJ:  Itwasthe structure within the College of Engineering, that
the large interdisciplinary centers would report to deans of colleges
and institutes usually report to a vice president, whether that is the
provost or the VP for Research or up in the medical campus they
report to the senior vice president for Health Sciences. I reported
to Dave Pershing as dean of engineering and then, he became

Oh, so you were actually the institute for several years be-

How did that come about?

Photograph of, left to right, Rob MacLeod, Chris Johnson, and Mike
Matheson (IBM) taken for a piece in Discover magazine called “The Body
Electric” written by Carl Zimmerman in 1993, pages 72-77.

the provost of the university and when we became an institute, I
reported to him as provost. That was in 2000. When Dave Pershing
became president, because the new provost hadn’t been hired yet
and we weren't sure if that new person would be the right fit, Dave
took us with him, so I continue to report to him as the president.

I've reported directly to Dave for 20 years, which is pret-
ty amazing. He has had a significant positive impact and played a
pivotal role in the success of my career, especially with the interdis-
ciplinary endeavor of first the Scientific Computing and Imaging
research group, the Center for SCI, and then, probably more im-
portantly, as provost and president supporting the SCI Institute.
And I think - but you’ll have to ask him - that—

CP:  1wil

C]: [laughs] That the SCI Institute was one of Dave’s experi-
ments in interdisciplinary research because, especially at that time,
in the late "90s, early 2000s, this whole idea of doing interdisciplin-
ary and multidisciplinary research and education was deemed very
important. The universities all across the world were now trying to
become more interdisciplinary. A lot of them would say how im-
portant it was but none of them really had the structures to be able
to implement something that was truly interdisciplinary.

Dave and I worked together for many, many years, trying
different ways of implementing an interdisciplinary research center
or institute in a university that is primarily organized by vertical si-
los of departments and colleges. Having something that cut across
those departments and colleges was a huge challenge. It took us
several years before we came up with the kind of power-sharing
method that we have today, in which I, as institute director, get the
budgets for the faculty FTEs, but the departments have the faculty
positions and/or tenure. It's a combination of neither of us get it all.
We have to share and we have to work together in order for us to
hire great faculty.

CP: Talking a little bit more about David and his experiment,
how do you quantify your success in your reports to him?

C]: Ever since I reported to him, I have an annual report that I
have to present to him, which includes a budget report. My annual
report is a combination of showing him, convincing him, of his
return on his investment and then highlighting some of the faculty
and students’ research successes. I got the idea of structuring my



annual report in this way because at one point, when he was pro-
vost — and I think he was just kind of learning the ropes of being
provost — he said he felt like he was an investment banker because
he had this set amount of money and it was not nearly enough to
do all the things that he wanted to do. So he had to come up with a
portfolio of people and projects that he was going to invest in and
support. Of course, he wanted to have the most impact that he pos-
sibly could have from that investment. After I heard him talk about
how he thought about part of his new job, I took that seriously,
and in all my budget meetings I put together a slide presentation
in which I talk about the impact that the SCI Institute has had in
every way, shape, and form, from the number of best paper awards
that we've received, the number of grant proposals, the amount of
research funding per faculty member, the student fellowships, the
professional service that we perform, awards that we are given, uni-
versity service. You can talk about impact in many, many different
ways and I try to cover them all [laughs].

CP:

CI: That’s right. I can say, “Dave, if you give us another faculty
position, then I can assure you a good return in this way that this
faculty member will perform very well”

So he’s assured of value for money spent.

CP:  That sounds like a very workable relationship.

CI: Fortunately, because of the quality of the faculty we are
able to recruit and retain, it builds upon itself. The better the fac-
ulty, the more good faculty that we get, it’s easier to recruit even
better faculty. It builds upon the culture that we have and it makes
my job easier every year because the faculty are just so great and
reporting their amazing accomplishments to Dave is enjoyable.

CP:  Excellent. Let’s turn for a minute to your success as an ad-
ministrator, which is huge. But did you have any background when
you founded SCI, administrative background?

CJ:

Absolutely none [laughs]. And that was a problem. I was
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a scientist. Most of my formal training was in physics. And then I
became, I guess you would say a computational physicist or a com-
putational scientist with links to computer science but still main-
tained my links with physics and other subjects as well. In all my
PhD studies in physics and math and computer science and bioen-
gineering, none of them trained me to be a good administrator, or
had any administration content whatsoever. It’s really something in
academics that makes little sense in that the academicians always
choose their administrators from their faculty, so chairs of depart-
ments and deans of colleges and vice presidents, etc. None of them
have been trained to do these administrative positions and it shows
[laughs].

CP:

CI: It’s only those people who decide to go and learn how to
be good administrators who end up being good administrators be-
cause nobody is—I mean, maybe people have natural organization
and people skills or something that they’ve accrued over their time,
but it doesn’t mean that they’re going to be excellent administra-
tors.

CP:

CJ:  Ilearned from many different ways. I read many books
on administration and leadership. I talked to a number of inter-
national leaders I highly respected and asked them how did they
get there. They started out as professors and now they were leading
large national or international research centers and institutes. How
did that happen? I would often talk with them, ask them questions
about, “What did you do in this particular situation?” I've contin-
ued to do that throughout my career and found the right people, I
guess, who knew a lot about a particular area, or at least I thought
they did, and I was able to emulate, practice some of that, of what
they were able to do.

Examples are Larry Smarr, who was when I first met him,
the director of the National Center for Supercomputing Applica-

Yes it does, frequently [laughs].

But you're a great administrator, so how did you learn?
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The original SCI research group. Top row left to right: Chris Johnson, PhD. Associate professor in the Department of Computer Science in 1996. Currently
the director of the SCI Institute and Distinguished Professor of Computer Science. Rob MacLeod, PhD. Research associate professor in the Department
of Bioengineering in 1996. Currently a professor in the Department of Bioengineering and School of Medicine, associate director of the SCI Institute, and
associate director of the Nora Eccles Harrison Cardiovascular Research and Training Institute. Han-Wei Shen, PhD in Computer Science in 1998. Currently
a professor in the Department of Computer Science and Engineering at the Ohio State University. Steve Parker, PhD in Computer Science in 1999. Currently
vice president, professional graphics at nVIDIA. Yarden Livnat, PhD in Computer Science in 1999. Research scientist at the SCI Institute. David McAllister,
BS in Computer Science in 1996. PhD in Computer Science from the University of North Carolina in 2002. Currently a graphics processor expert at Samsung
Semiconductor. David Beazley, PhD in Computer Science in 1998. Software developer, teacher, and author.

Bottom row left to right: Ruth Klepfer, PhD in Bioengineering in 2000. Senior principal scientist in the Cardiac Rhythm and Heart Failure group of Medtronic.
David Weinstein, PhD in Computer Science in 2003. Currently director of Enterprise Virtual Reality at nVIDIA. John Schmidt, PhD. Postdoctoral fellow
from 1993-1995. Currently an adjunct assistant professor in the Department of Mechanical Engineering, University of Utah, and a research scientist at the
SCI Institute. Peter-Pike Sloan, BS in Computer Science. Currently a technical fellow at Activision. Prasad Gharpure, PhD in Bioengineering in 1996.

Senior architecture manager at nVIDIA. Carole Gitlin MacDonald, MS in Computer Science, 1995. Currently a software engineer at Bentley Systems.

tions, NCSA, at the University of Illinois, which was one of the four
large NSF-funded supercomputing centers. I used their facilities at
NCSA and got to know Larry. Larry was absolutely one of the best
leaders I had seen at a national level. He then went to the Univer-
sity of California in San Diego, UCSD, and founded what’s called
Cal IT2, which is another big national, international center. He's
been on numbers of advisory boards, the President’s Information
Technology Advisory Committee, to advise the different presidents
along the way and he’s written a number of really high-impact re-
ports. I've become a good friend of Larry’s. He definitely was an
early mentor to me.

Andy van Dam, who was the founding chair of the De-
partment of Computer Science at Brown University, who then be-
came the vice president for research at Brown University. Andy is
still a great friend and was one of my early mentors in learning
about how in the world do you become a leader.

CP: so you were just picking their brains about how they ac-
complished what they did within administration?

CI: Absolutely. All the books that I've read, most of them—I
didn’t really find that many books that were about academic ad-
ministration—they were mostly business leadership and adminis-
tration, so there wasn’t always the right parallel there. But I was
able to define an idea or two out of those books and then keep
reading and grab another idea or two and add it to my portfolio. A
lot of it was trial and error. It was try, fail, fail better, faster.

CP: [laughs]

CJ:  And then get off the ground or get back on the horse,
whatever analogy you want, to do it better. My leadership skills
have had to change enormously through the time of when it was
just me and Rob and a few graduate students. Then, we would sit
around the same table and I knew everything about everything. At
that time my leadership style was much more of a top-down and T'll
say micromanaged style. I knew everything about everything that
was going on.

Then, of course, as time went by and we grew to having 30
or 50 or more people, I had to learn the important but hard-to-do
art of delegation. As Greg will tell you, Greg Jones, my associate
director for 16 years, I was not especially a natural at delegation. I
think a lot of people who are successful, it's because they’re particu-
lar and they pay attention to the details. They work hard. They want
something done a specific way that they think is a very high-quality
way, and they have difficulties letting go of that micromanagement.

CP:

CJ: 1es very difficult. Greg will tell you that I would stand over
him and watch him and say, “No no no no, you're going to make a
mistake,” and grab it back. It took several tries before I was able to
let go and know that they’re going to make mistakes. They’re not
going to do it exactly how I would do it. The key, though, is really
hiring the right people.

CP:
CJ:

It’s kind of a fine balance, isn’t it?

So you can trust them.

I entirely trust them to do things the way that they want



The first project on which Chris Johnson and Rob MacLeod worked together: a computer simulation of the electricity in the body due to the heart’s electrical
activity. At the time, it was the most sophisticated computer model of the heart’s electrical activity within a human torso. Discover magazine in 1993
published an article on the work and featured this image in the article. It is now called the Utah Torso Model and has been used by many researchers to do

bioelectric field simulation.



to do, and on occasion it may not be what I would’ve wanted to do,
but then I can just talk with them about it and make sure we’re on
track with each other. By and large, they just do fantastic. 'm so
lucky that I am surrounded by these amazing administrators, staft
people, who do things every day without my knowledge!

[both laugh]

CJ:
CP:

C]: Really well. And they support the mission of the SCI In-
stitute and it continued as we got larger and larger, and grew with
more and more faculty. I had to learn different kinds of commu-
nication, different kinds of administration along the way, and I'm
continuing to learn as I continue to get older at this job.

My wife Katie, we were talking about this interview,
talking about that you should interview her as well.

CP:

CJ:  Because shes been there from the beginning. She remind-
ed me that at the early SCI parties, which we would host at our
house in Sugar House, she would cook, because there were just a
few people in the group in the early days. Then we got big enough
where it was too much work for her to cook so we would order piz-
za and it would be delivered. As SCI grew, we moved to our current
house, which is up in the Avenues and we got so big that wed have
the SCI parties catered.

That are fantastic.

And do it well, too.

She’s on my list.

CP:  Thats evolution for you.

C]: We were one of Rico’s first customers and got to know
Jorge, the owner of Rico’s. I was interviewed by the Salt Lake Tri-
bune when they did an article about him because we had had Rico’s
cater SCI Institute events so many times.

Then we got too big to hold SCI parties at my house. So
now we have the annual party at Memory Grove, which is a real-
ly wonderful place. But it just mirrors my administrative [laughs]
side, in terms of the change as we grew from a small group of peo-
ple that could sit around a conference table, to a center that had
multiple faculty PIs and many, many graduate students and some
staff, to an institute with—we’re now I think 20 regular faculty
members. There are more than 40 PhDs at the SCI Institute, post-
docs, research scientists, faculty, 80 to 90 PhD students from eight
departments at any one time, and a number of staft from adminis-
trative to financial to computer systems to graphic design.

CP:

C]: To media. Overseeing, managing those people, adminis-
trating, leading those people has been a challenge. It’s been inter-
esting. One that never stays the same.

CP:  Now, you mentioned in another conversation that you
learned indirectly about some important kind of goals, shall we
say, from Evans and Sutherland, about hiring the best people and
so forth. Tell me about that.

C]: Yes. I was really, really lucky as a young assistant professor
because some of our amazing alumni in computer graphics were
brought back for a special celebration of the time of David Evans
and Ivan Sutherland. It was a very special time back in the late *60s
and early *70s when David Evans was brought to the University of
Utah to create a program in computer science. He was at Berkeley

To media [laughs].

SCI Institute faculty in 2003. Top row left to right: Chris Johnson, Greg
Jones, Rob MacLeod, Chuck Hansen, Steve Parker. Bottom row left to
right: Ross Whitaker, Martin Berzins, Yarden Livnat, Oleg Portniaguine,

Mike Kirby.

in electrical engineering at the time. James Fletcher was president
at that time, who would then go on to be the head of NASA. I was
so impressed with that time that I've studied that history quite a bit
and learned—

CP:

C]: Yes, it was a golden age, yes, absolutely. James Fletcher
played, I think, a much larger role in the success of that age than
people know about because he was behind the scenes. But he was
also very instrumental in helping Evans and Sutherland get the
original funding from ARPA when they started. Dave came to
Utah and the first person he hired was Ivan Sutherland, who was
then at MIT. Ivan had created the first interactive graphics pro-
gram, called Sketchpad. The third faculty member was Tom Stock-
holm, who was a signal-processing person. He created the technol-
ogy for the CD-ROM and many other technologies. Those three,
with a number of other faculty, were able to get significant funding
from ARPA, the Advanced Research Projects Agency, which is now
DARPA, with Defense, the D in front of it. Before, it was just ARPA
and it was funded for the future research that might support our
country.

They were able to get a grant for about five million dollars
a year back in the early ’70s. I think in today’s money that would be
25 million dollars a year equivalent research money. I don't know
anybody who has a 25-million-dollar-a-year research grant. They
basically created computer graphics, to a large degree. I mean,
there were other researchers out there, but Utah was really put on
the map by those three early faculty.

The students who came here to study with David and Ivan
and Tom would change the world and continue that legacy. Ed Cat-
mull, who got his PhD here and then cofounded Pixar. He’s still the
president of Pixar and now also the president of Disney Animation.
Alan Kay got his PhD here. He invented object-oriented languag-
es and also coinvented the laptop computer. He won the Turing
Award a few years ago for his contributions. John Warnock got his
PhD here. John cocreated Postscript and then cofounded Adobe
and was the longtime president of Adobe, Incorporated. Jim Clark
got his PhD here. He was then a professor at Stanford for a little
while and then cofounded Silicon Graphics, Incorporated, SGI.
And then later he founded Netscape, which was one of the first In-
ternet companies. He’s since founded WebMD/Healtheon and My

And you've called it a golden age.



SCI Institute imaging research on display at the Salt Lake City Main
Library, 2008.

CFO and many, many other companies.

Anyway, they were brought back for a special devotion,
in a sense, a celebration I should say, of David and Ivan, and I got
to meet them. I pummeled them with questions about how things
happen. How did this small place in the mountains of Utah that’s
not on either one of the coasts, that doesn’t necessarily have a rep-
utation for computer science, let alone computer graphics or other
things of that ilk, how did it become one of the most powerful plac-
es in the world in that area and would impact the world so much?
You think about Adobe and Pixar and SGI and Netscape, you're
thinking about billions of dollars of companies that have come out
of the University of Utah computer science.

I've talked with Alan and John and Ed and others multiple
times and I got to know them well. I've had those friendship rela-
tionships with them since the early 1990s. Asking them how such a
successful culture was established by Dave and Ivan, they all basi-
cally said the same things and it was, “People, people, people, is the
most important thing you have to worry about” You want to always
find the best quality people. Never sacrifice the quality of the peo-
ple, even if it becomes difficult and you can't find the right person
when you need to. We've definitely had that situation, where it’s
taken multiple years to find the right faculty member. They would
then go beyond that, though, to say, “You want to find people who
can work well together” They thought that one of their strengths
was, instead of having individuals who just went and sat in cubicles
or offices by themselves, they worked really well as teams, and that
they had the best resources—

CP:

C]: And the best people. Dave and Ivan and Tom and some
of the other faculty were able to create an environment where you
had these best resources in the hands of the best people, working
together and they did amazing things.

CP: so by “supportive” you also mean retention, keeping those
best people, by supporting them.

C]: Yes, absolutely. I tried to emulate the environment and
culture that Dave and Ivan created. It sounds easy. You just go hire
a bunch of really smart people. You get some good resources. You
put them in a supportive environment.

CP:

C]: That’s right. And fabulous things will come out. I found
it was a lot more difficult than one would think, I guess maybe
especially in an academic environment. Given SCI’s interdisciplin-
ary nature, it was a challenge. What was also key was making sure
that everybody who came in here was really, really top in their field
research-wise, and that they could get together and get along very
well. We have instituted what we call the “no asshole” rule, where
we know lots of really smart, smart people but they just don’t nec-
essarily play well together and when they walk into a room other
people leave. That is not conducive to a good collaborative environ-
ment.

CP:

C]: It’s really all about the hiring up front. With almost all of
our hires, we have known the people we're hiring, so we've gotten
to see them in action. In some cases we've collaborated with them
for multiple years. We've done a lot of targeted hiring, where I go
to the faculty in an area and say, “Who is the best young image
analysis person in the world you want to work with?” And they
say, “Sarang Joshi, who's now at UNC” I get on the phone and I
invite—I haven’t met Sarang Joshi, but I trust my faculty in this area
that they are going to go find the right person. So I get on the phone
and I invite Sarang Joshi to come out and get an interview. Then, if
the visit goes really well, then I tell them that they have to stay.

CP:
CJ:

CP:  Well, we were going to talk about retention but you've an-
swered that question [laughs]. They have no choice.

C]: That’s right. They have to stay. But it’s getting those right
people to come to Utah. I spend an inordinate, an enormous,
amount of my time in faculty recruitment. I think that’s one of my
most important jobs I do is in hiring the right people—the faculty,
the staff, and the graduate students. Getting the right faculty here
has been just so important to the success of the SCI Institute.

CP:  Youknow, I was just thinking that, in terms of the “no as-
shole” rule, the atmosphere here is such that there’s an expectation
of individuals, which is good. And people live up to expectations.
That must play a role, too, that people see how everybody else is
behaving and do the same.

CJ:  Yeah, I think that’s right. And so I've always gone with the
leadership by example rule, instead of the leadership - I tell you to
go do something—

In the hands of the best people.

And mix slowly [laughs].

So how do you deal with that?

[laughs]
And that has actually worked—



CP:

CI: That’s right. And were very much more about carrots than
the stick here. And it is about, I think, leadership by example by all
of the faculty and then incorporating the new faculty into that way
of working together.

Things that are different about the SCI Institute, in terms
of its support, are the amazing staff. Unlike most departments that
share a few secretaries or accountants or other staff, we take some
of our funding and we hire more, better, higher paid staff who can
help the faculty do a lot more of the work that PhD, faculty, high-
end people shouldn’t be doing, they wouldn’t be doing if they were
in a business. But for some reason at a university you find these top
PhD researchers, faculty out making copies and doing their travel
forms and all of the stuft that is just taking time away from the time
they should be doing their research.

CP:

the—

CI: That’s right. In the early days I would actually quanti-
tate the effect of higher levels of support. When a faculty member
would come from a different university, and I had their record at
the other university, in terms of their publications and their fund-
ing for example, and that after a few years at the SCI Institute their
publications would increase in number and their funding would
increase as well. While I'd like to think it was just they got smarter
by walking in the doors, it was, I think, primarily that we provided
much more staff support for them. As such, they had more time
to do the great research that they were wanting to do and did in a
smaller quantity elsewhere.

CP:
CJ:

By beating you over the head [laughs].

So with the good staff you increase the productivity of

And were supposed to be doing.

And were supposed to be doing. And they just were able
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Professor Valerio Pascucci (right) giving a demonstration
to Alan Kay, during SCIx 2012

to do it here. And so that’s certainly one of the keys to our success
is the ability to have a really great staff for all of the SCI Institute,
for all of the faculty and all of the students. And that is part of the
supportive environment that we have here is that they know that
they’re going to end up not having to do a lot of the other stuff that
“normal” faculty would have to do. They can spend more time on
their research.

CP:  You mentioned the success of this model. What are some
of the great success stories of your hires, faculty or staft? I know
there are so many.

CI: Yes. It’s great. And I like to brag about them all. Individ-
ual faculty - so the first faculty member who I hired was Chuck
Hansen. Rob was already here and so that was great. Having Rob
MacLeod already at Utah working with me turned out to be one
of those rare happenstances that has worked out over the last 30
years or so. Our first faculty hire was Chuck Hansen. Chuck is a
visualization expert. He was then the head of the visualization team
in the Advanced Computing Lab at Los Alamos National Labora-
tories. I had started a collaboration with Chuck because he was one
of the best in the world. I had had some of my students, Steve Park-
er and Han-Wei Shen and Yarden Livnat, who was another one of
my early graduate students, who is still here as a research scientist,
at Los Alamos with Chuck during summer internships and had
done some great work and we had started to publish together, etc.
When I had a faculty opening I talked to Chuck and I
said, “Hey, I've got a faculty opening. Who do you think I should
hire?” And he said, “Me.”
[both laugh]

CI: “Oh. I didn’t know that was possible” It turned out that
that year was this amazing set of people who were on the job mar-
ket in visualization. And all of them applied here. And all of them
got faculty positions at good places. And they all became highly




impactful visualization researchers. But after all that, when I re-
viewed all of those people, I thought Chuck was the strongest. And
I hired Chuck, which turned out, I think, to be the right move.
That was the right decision. Chuck became an IEEE Fellow before
any of the other candidates and he would win the IEEE Visualiza-
tion Technical Achievement Award. Chuck would go on to have
an incredibly successful and high-impact career research-wise and
professional-leadership-wise as well. He really helped set the tone
of the future faculty I would hire.

The second person I hired was Ross Whitaker. The great
story about Ross’s hire was that when I interviewed for a faculty
position at UNC, when I was on the job market, before I decided
to stay at Utah, Ross was the graduate student who was in charge
of taking me to lunch. He was a PhD student in computer science
at UNC. We got to talking. He was doing image analysis. He was
doing this very interesting research — I still remember - it was
anisotropic-based partial differential equation solvers for image
segmentation.

CP: whata memory.

CI: I was really impressed with Ross’s dissertation research.
Image analysis was one of my interests. I corresponded with Ross
after my visit to UNC and got some of his code and tried it out.
Then I lost track of him for a little while. The reason was he became
a postdoc over at a research institute in Germany for a while and
that ended in the middle of a year because of their funding model.
Ross then went out for his job interviews, but there were not very
many openings at that time, so he ended up at the University of
Tennessee in electrical engineering. I only knew that because I was
giving an invited talk, by Jack Dongarra’s request, who was in com-
puter science, at the University of Tennessee and Ross came up to
me afterwards. I was like, “Wow. I didn’t know you were here”

So when we had our first opening for a young person in
image analysis, Ross was the guy I wanted to get. Ross is now an
IEEE Fellow. He’s now the director of the School of Computing
here at the University of Utah. He is a member of the Computing
Research Association’s CCC, which is their council of people who
are thinking about the future of computer science. He has a very
high H index for his work in image analysis and is one of the world
leaders in research and image analysis.

I could go on and on and on. One more is Miriah Meyer,
who is linked in the story because she was Ross’s graduate student.
She came to SCI as a PhD student after having an undergraduate
degree in physics. She was working at a company in Pennsylva-
nia and had decided to go back to school. At first, she thought she
wanted to do computer graphics. She initially worked with me for
a while. I was trying to get her interested in doing some visualiza-
tion but she just wasn't interested at that time. She then entirely
switched gears and she started working with Ross on geometric
modeling. She finished a PhD here in geometric modeling and did
a little bit of visualization. Then she went to do a postdoc at Har-
vard, with Hanspeter Pfister, who's one of the international leaders
in visualization and computer graphics. Miriah got interested in
doing not only scientific visualization but information visualiza-
tion. She got really interested in new ways of representing high-di-
mensional data, and biological data-genomics and molecular biol-
ogy. Miriah spent months in biology labs talking to biologists and
learning what they did and what their goals were, reading their
papers, seeing what their current state of the tools for visualiza-
tion analysis was, asking them what worked well, what didn’t work.
She then went off and prototyped and designed systems that she
thought would work better, put them in their hands, got feedback,
and did another prototype. She ended up creating these systems
that enabled the biologists to make discoveries that they couldn’t
have made using their current visualization and analysis tools.

When Miriah was a postdoc at Harvard, she ended up
getting a really highly competitive NSF CCC fellowship. Once she
finished her fellowship at Harvard, Miriah went on the job market
looking for faculty positions. It turned out that we were looking
for a new information visualization faculty member at the SCI In-
stitute. She had - ask her - but I'm going to say at least nine offers,
maybe more, so we had a huge challenge of recruiting her.

CP: so you just called her and told her she had no choice,
right? [laughs]

CJ:

No, we worked really hard. I think that the reason we were

able to—Because she had offers from the University of Chicago,
from Duke University, from the University of Edinburgh. Many
good places. I think the way that we out-competed those other
places is that we were able to solve her two-body problem. Her
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First photo: The SCI Institute had multiple teams at the 2002 intramural ski race. Second photo, left to right: Kerry Kelly (now professor in the Department
of Chemical Engineering in 2017), Oleg Portniaguine (president of Computational Geophysics, LLC, in 2017), and Professor Ross Whitaker (now director

of the School of Computing in 2017).



husband is a lawyer. Initially I thought that would be easy, but it
turned out that it was challenging. Dave Pershing came to the res-
cue, again, because her husband, Brian, is now a member of the
general counsel at the University of Utah. Dave helped make it pos-
sible to successfully recruit Miriah.

Dave has helped us solve a number of faculty retention
issues because a good number of our faculty are two-body pro-
fessionals, myself included. My wife is a professor. Rob MacLeod’s
wife, Annette, who is—she just recently retired. But she was an an-
esthesiologist at the Huntsman Cancer Institute. Sarang Joshi’s wife
is a professor of languages and literature. The list goes on. Dave
“got it” earlier than most other people, figured out that if you could
make both spouses happy, the chances of them staying were much
higher and happy people are more productive people. You know
that if one of the people in a relationship is unhappy that the chanc-
es are—

CP: They’re both unhappy [laughs].

C]: That they’re going to be unhappy. And they’re not going
to be as productive. And you may likely lose them in the future.
Dave figured that out and helped enable us to both recruit fantastic
people and retain them.

Mentioning Sarang Joshi as a specific example. Sarang
was a professor at the University of North Carolina at Chapel Hill.
When we were recruiting him to Utah, Johns Hopkins University
was also recruiting him. Johns Hopkins University is a very highly
acclaimed university. However, when he approached them about a
possible position for his wife, who was a professor at NC State in
languages and literature, they basically just thought, ‘Well, that’s
your problem, and offered little or no assistance. But I was able
to approach Dave, then provost, about this. He was able to help
with a position in languages and literature. And that was how we
were able to recruit them and retain them here at Utah. So there’s
another example of Dave’s support but also I think his enlightened
view of how this works [laughs] in the big picture. And he’s been
able to recruit and retain a lot of people who were stronger than the
University of Utah may have normally been able to recruit against
other top places.

CP:

CJ: Exactly. This has been, I think, a really important way in
which I've been able to recruit some of my top people and retain
them.

By making that type of accommodation.

CP:  Well, before we move away from this question, how about
discussing one of the staff members, maybe, like Nathan Galli?

C]: Sure. So we have these amazing, amazing staff. And we
have since the very beginning with Raelynn. And we continue to
have. And they really are the backbone, if you will, of the day-to-
day operations and the support that make things work so smoothly
and so well here at the University of Utah.

Nathan Galli is one of our star longtime staff members.
Nathan started out working part-time. I don’t even know when.
A long time ago. I hate to ask him how many years ago. But it was
a long time ago. I remember that Richard Coffey, who was then
our head of computing facilities, was friends with Nathan. And we
were starting to try and set up our web pages and then also do
more graphic design and posters and brochures. We quickly fig-
ured out that as computer scientists, as visualization people, we
can make nice visualizations, but we are not professional graphic

Deb Zemek, the administrative manager of the SCI Institute.

design artists and we do not have those skills, and that if we could
have somebody with graphic design skills, that would really help.
Nathan started part-time. We liked what he did so much that we
found a way to be able to hire him full-time. Nathan really has es-
tablished the look and feel of the institute from the very beginning.

After Dave Weinstein did the initial logo with the skis on
it, which was kind of kitsch and cute, Nathan redesigned it and it is
the logo that we still use today. People throughout the world know
us because of Nathan’s ability to communicate effectively through
graphic design. And he’s a great artist in his own right.

Nathan is one of the people—I have a set of people here
I consider my go-to people, that they will make things happen no
matter what and have over and over and over again. They will make
it happen.

Deb Zemek is another example. Deb started out as being
my secretary, administrative assistant, but quickly became the key
[laughs] to operating the institute on a daily basis. She’s the ad-
ministrative manager for the institute. When we hired her she was
one of the secretaries over at Evans and Sutherland (E&S) Inc. And
there was a pool of seven administrative assistants who saw to the
needs of their vice presidents. Then Evans and Sutherland started
to go away and they started laying off people and cutting jobs. Deb
was still employed there as one of two administrative assistants for
all the VPs. When I talked to one of the VPs it was clear that—she
had decided, well, the writing was on the wall and the job was go-
ing to probably end at some point. So she started looking around.
But when I talked to one of the VPs at E&S, he told me that Deb
would be the last one that they would ever fire. And theyd probably
fire VPs before theyd fire her. I thought, “That speaks really highly
of somebody who can deal with a bunch of high-end VPs? So I
made a very good decision. One of my best decisions ever was to
hire Deb. I can’t imagine the SCI Institute operating without her.

Nick Rathke is the head of our computing facilities. He’s



Steve Parker, PhD in Computer Science in 1999. Currently vice president,
professional graphics at nVIDIA.

another go-to person, who makes this place hum, in terms of its
facilities. Greg Jones is my associate director. Greg has been with
me since 2000, with a short break because Governor Jon Huntsman
stole him for a little while to become his science advisor. Fortunate-
ly, Barack Obama picked Jon Huntsman to become an ambassador
for China.

CP:  Then you got Greg back [laughs].

CI: And then I got Greg back. And Greg has been essential.
For every hour he works I get an hour back. And it’s even more
than that now. He's just done so much on his own. He has a PhD
in physics but he, too, went back and got an MBA. He's really been
the head of our industrial liaisons program. Hes been the key per-
son who has been responsible for starting a number of our start-
up companies and being the interim CEO to get things going and
launching them. And his humor has mitigated lots of tense situa-
tions over the years. He is just a fantastic person.

But I remember when—So Greg was over in radiology. He
did work on medical physics. He had also worked out in a storage
company for a while. He used to do a lot of travel. When I was
looking for an associate director, and we decided to hire Greg, we
really didn’t know what he was supposed to do because I'd nev-
er had an associate director before. So Greg kind of invented his
position along the way and has continued to invent that position
every day for 14 of the 16 years, minus the two with Jon Huntsman
and the state. And I'm pretty sure he invented those, too. And he is

another huge reason why we’re so successful.

There’s just person after person after person I can point
to that I've been able to find and recruit and then retain who have
contributed enormously to the success of the SCI Institute.

CP: wen get back to retention in a bit. But for now, in terms
of attracting the best, have you tailored your admissions criteria to
attract the best graduate students? How does that work?

CI: I'll say that getting the best graduate students is one of the
most challenging things that we do.

CP:

CI: It is easier for me to attract top faculty and postdocs than
it is graduate students. The reason for that is the areas we special-
ize in, visualization, image analysis, and scientific computing, are
not subjects that most undergraduates take as a part of the regular
coursework. So if theyre not involved with some undergraduate
research that might be in one of those areas, then they might not
know that this is the area that they might want to be in as graduate
students. So we have challenges in getting some of the top graduate
students. Often, some of those top graduate students are thinking
they want to do something else, like Miriah with computer graph-
ics. Steve Parker also thought he wanted to do computer graphics.
Then we moved them over into visualization or image analysis or
scientific computing after they started their graduate program.

We have spent a lot of time thinking about, ‘How can we
do a better job at recruiting our top graduate students?” The best
graduate students we get often come from two different ways. One
is from collaborators we have nationally and internationally that
they have as undergraduate researchers and they tell them to come
here because we're known as one of the very best places in those
areas. The other way is luck. They apply for whatever reason and
some of them turn out to be the best people we have ever seen.

CP:

CI: We do. And part of that, too, is the environment that we
have here, where you get these top, top people and they help set
the tone of what is expected. One of my former students, Gordon
Kindlmann, who is now a professor at the University of Chicago,
he worked so hard that he would sleep under his desk.

CP:

CI: Which is not necessarily a great thing. But he had this en-
vironment around his desk. It was kind of a—1I think he called it a
“geekosphere,” or something like this. But it had such a reputation
that either Nature or Science actually featured it in one of their ar-
ticles about academic student environments. So he had this little
world there. But we would encourage him to go home every once
in a while and take showers.

CP:

CI: He did have an apartment. But he didn’t drive. He would
only ride his unicycle back and forth between here and there and
other places. He has since learned how to drive. He has two chil-
dren and a lovely wife. But as a graduate student he was putting in
the 100-hour-plus weeks and was so inquisitive and creative, he
was the person in the lab where all the other students went to ask
questions. “How do you do this? How do you do that?” And he
would help them.

I bet.

You seem to have an amazing group of graduate students.

[laughs] Poor guy.

Did he have a home?
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CP:  Well, that's got to rub off on other students, yeah.

C]: Yeah, absolutely. And we see it all the time here. Another
part that I think is unusual for an academic environment is that we
have shared space in the SCI Institute. So unlike most other univer-
sity departments — there’s Professor X’s lab that’s next to Professor
Y’s lab that’s next to Professor Z’s lab, and all of their students and
postdocs and staff are in that space — we don't have that model.
We have a model that all the space is open and shared by the SCI
Institute. There are multiple graduate student laboratories that may
have 15 or so students in them but they’re not dedicated to a par-
ticular professor. It’s just somebody has graduated and then that
seat is open and then the next graduate student, it doesn’t matter
if they’re bioengineering or computer science or mathematics or
whatever, they go into that space.

So we have these spaces where there are mixtures of dif-
ferent PhD students from different advisors, and getting to know
each other. And theyre much more willing to get up and go talk
to the people theyre working with than they would have just to
get up and go talk to some person they didn’t know. So by having
this shared interdisciplinary space we basically force them to get to
know people in different areas. And they all have different skill sets.
They all learn from each other about what those skill sets are. And
there have been numerous collaborations between the students and
then advisors who have different backgrounds—

CP:  That evolve because of proximity.

C]: Because of proximity and this mixing that we do. And we
don’t isolate them by Professor X’s lab and Professor Y’s lab, etc.

CP: 1 think this is a perfect lead-in to another question. You
were talking about putting the best resources in the hands of the
best people. We've got the first element: the best people. So let’s
talk about those resources, the incredible facilities, the equipment.
And as a lead-in to this, I recently read the dissertation acknowl-
edgments of one of your students. And this student says, “I thank
the Scientific Computing and Imaging Institute for creating a great
research environment and providing wonderful amenities” And,
really, this is echoed in pretty much all the dissertations of your
students. So let’s talk about that a bit.

CJ:  Yeah. That’s really nice. And it’s very nice for me to hear
those and see those written in the dissertations and get that kind of
feedback. And it is, I think, in part, in terms of the resources and
the environment, which are linked a lot—so we spend a lot of our
time going out and getting the best computing facilities, the best
networking, the best storage. Anything that is going to help us do
our research better, we are going to go out and get. We sometimes
spend a million dollars a year on new computing equipment in or-
der to get the best resources.

And again, these resources are shared throughout the en-
tire institute, so it’s not just Professor X’s computer or Professor Y’s.
We have teams of faculty that will go out and get together and say,
“Well, we need to get this kind of computing facility” And then we
make it available. So, for example, Chuck Hansen and I are the PIs
on our nVIDIA GPU Center, which we’ve had now for eight years.
And that was over a million dollars’ worth of equipment that is
shared by all SCI Institute researchers. We had the second nVIDIA
center in the country. We got a 128 GPU cluster and we actively
made that available to everybody within the SCI Institute. So there
was a not only unique but unusually high-powered resource that

not too many other universities had, especially at that time, only
one. The University of Illinois had one and we had one. Then Har-
vard was the third. This new resource enabled our students and
staff and faculty to do things that most other people could not do.
We go out and get great resources and we share them. And then we
have people like Nick who help keep them working.

But it’s also, I think, the environment that we've been able
to create. Part of that is afforded now by the beautiful building were
in, thanks to John and Marva Warnock, who, when we were de-
signing this building, basically gave us free hand to design it and
said to create an environment that’s conducive to what you want. I
had free hand to be able to design our space. With lots of help from
Nathan Galli and other faculty and staff we were able to design our
environment with lots of light, with open spaces.

CP:  That's what's striking is the light, yeah.

C]: And the open spaces and places for collaborations, white-
boards everywhere, the wall talkers, which we put on that are like
the whiteboards, the café.

CP:  The coffee machines.

C]: The coffee machines have quickly become one of the
things were noted for. I have that in the acknowledgments of our
slides when I give talks.

CP: Therere so impressive.

C]: Our productivity machines. We have five espresso ma-
chines in case four break down.

CP:

CJ:  And we are known throughout the world as having some
of the best coffee in a research institute.

CP:

CJ:  And they help with productivity. And we gladly pay for
that. It’s just another example of the kinds of things that we do that
a lot of other university departments, research centers, etc., don’t
do. I can't tell you the number of times I've been to other places
where there’s some old Mr. Coffee or whatever bad, stale coffee pot
that’s there in some lab. And theyre not willing to pay for a nice
coffee machine or espresso machine. It’s like, wow, this is the big-
gest return on a small investment that you can do [laughs] is have
some nice coftee, sodas, milk, refrigerator, microwave, all of those
sorts of things. Ping-Pong table, foosball table.

[laughs]

Amen.

CP:  The Ping-Pong tables, yes.

CJ:  ‘Thats right. Just simple things like that. I mean, certainly,
I got some of those ideas, I will admit, by visiting Pixar when I went
to visit Ed Catmull one time, with then Governor Mike Leavitt. You
walked into the main place at Pixar and there was a badminton
game going on [laughs] right in the reception area.

CP:

C]: And they also had a nice restaurant and exercise facilities.
We have some exercise machines. We don’t have a nice restaurant
yet. But it’s just those kinds of things that make the environment
of coming to work every day just nicer. And you want to stay. You
have a better time. You’re happier. It’s just more conducive to doing
good work.

It relieves stress.



CP:  Why don't other institutes and departments — you've
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mentioned that before — why don’t they pick up on that as a key to
productivity?

C]: I don’t know. Budgets are always tight and so you have to
decide what to spend the money on. But things like the coffee and
the Ping-Pong table, they’re just small amounts of money. Grants
don’t pay for those I note [laughs], so people do. And the facul-
ty, I will say that our gift money, the vast majority of it, has come
from faculty contributions. Many of us give thousands of dollars a
year back to the SCI Institute to our gift account. And that money
is then used to buy things like the coffee and a Ping-Pong table
and other things like that. For whatever reason, some people don’t
think those are good investments. But I think they’re great invest-
ments when creating a positive, nice environment. All of those
things work together so that people want to be here.

CP:  That kind of fits in with what you mentioned previously
as one of the key points, how you avoid sacrificing quality. It is a
balancing act, right?

CJ:
CP:

CJ:  But having the amazing building, being able to design it in
a way that it turns out that people like a lot—And we've had multi-
ple people come from around the world who have visited us to see
the building and like the way that we've designed the light and the
spaces and the open spaces and the collaborative spaces. So other
people have ended up liking it, too. We feel very lucky that we get
to be in this building.

And then the other things that make it really positive,
when you have to be in proximity to 200 other people, working
together, and how can you best make that space work? We put the
graduate student spaces in between where the postdocs and the
faculty are, and their doors are there so that you could go through
the graduate student spaces to get to the other offices so thered be

Yeah. Everything is a balancing act [laughs].

Of course.

mixing between the students and the faculty and the postdocs as
much as possible.

CP:

dents?

CI: I think we now have six. I think we now have two on each
floor. We've made it so they all have some natural light. In the Mer-
rill Engineering Building, while it’s a very functional building, is
not necessarily the best one, in terms of its natural light. It has glass,
great offices all the way around. It’s basically a big square. If you're
fortunate enough to be a faculty member and have an office on the
outside, then you get a nice view. But then 80 percent of the build-
ing has no windows and no light. So all of the other offices and all
the student labs, none of them had any light. I remember when we
moved in our first year in the Warnock Engineering Building and
the first snow happened, one of the students sent out mail saying,
“It’s the first snow.” And another student said, “Isn't it amazing we
know it's snowing?” Because usually, over in the other building,
youd be working all day and youd come out to your car and thered
be a foot of snow on it. Youd have no idea that it had been snowing
for the last several hours because you were in a dark, windowless
office.

CP:

CI: And here they have some natural light, which I think is a
very positive thing.

CP:  Yes. Well, this seems a logical place to end this session.
And next time we'll pick up on talking a bit more about the sup-
portive environment.

CJ:

END OF INTERVIEW 1 WITH CHRISTOPHER R. JOHNSON

How many of those spaces do you have, the graduate stu-

Yeah, they’re pretty grim places for some students.

All right, sounds good.

Left to right: Alan Kay, Chris Johnson, and Professor Tolga Tasdizen at SCIx 2012.
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CP:  This Everett Cooley oral history project interview focuses
on the unique culture of the Scientific Computing and Imaging In-
stitute. This is the second interview with SCI director Chris John-
son.

So let’s see if we can pick up where we left off. We were
discussing several aspects of the supportive environment at SCI. Is
there anything you want to add to that, such as other elements that
have gone into creating this environment?

Now I'm trying to remember what I said last time. I think
just to emphasize the supportive environment: there’s a set of prin-
ciples of collaboration, of the golden rule, of supporting each other,
and that it takes everybody working with those principles to really
make it happen. I think what happens in a lot of academic situa-
tions is that, for all of us, time is the quantity of which we have the
least amount, and we're all trying to work so hard, and especially
younger people trying to work on their careers and get tenure and
promotions, etc. And yet, what we find is that if we take some of
that precious time and give it to our colleagues, to help them suc-
ceed, it really comes back multiple times over in the future when
they will help us. I think this type of culture is not often seen in a
more regular departmental type of structure.

CP:

It’s very generous.

It’s the generosity of the individuals willing to take some
of their precious time to give to the other faculty to make them
successful that really helps build the overall success, and that’s one
of the features of our supportive environment.

It’s not just the faculty. It’s the staff. We hire staff mem-
bers who are there to really help and support the faculty and each
other. That same viewpoint, that same philosophy, is really spread
throughout the whole institute.

CP: Going back for a minute to hiring the best people, which
we have discussed before, also, what faculty or postdocs have you

recently recruited?

We have multiple faculty we've recently recruited, all
young faculty, which has been great. The three most recent fac-
ulty who we've recruited in the last year are Alex Lex—Alex is a
visualization faculty member. He does information visualization.
He got his PhD at the University of Graz, in Austria, and then did
a postdoc with Hanspeter Pfister at Harvard University. Alex was
definitely the top visualization candidate who was out on the mar-
ket, so to speak, when he was ready to look for a faculty position.
He had a number of faculty position offers, both from universities
in the US and also in Europe, so we had to really compete because
there were considerations about him and his wife being from Eu-
rope and wanting to be closer to their families. He had offers from
European universities, he had offers from multiple US universities,
and he had offers from high-tech companies as well. So we were
very fortunate to be able to get him to come to the SCI Institute
instead of one of those other places. It's a great example as it has
happened multiple times before.

The next person we hired, who has just moved here,
physically, this summer, is Akil Narayan. Akil comes to us from U
Mass. So this was somebody who was already an assistant professor
elsewhere and had been making a name for himself in terms of
research. When we had a position open in that area, I asked our
scientific computing faculty, who was the best young person in the
world they wanted to work with the most, and it was Akil. And so I
called up Akil and invited him to come out and give a talk and then
told him that he has to stay. And that worked out.

CP: [laughs] The usual approach.

Yes. The third faculty member we just hired recently was
already here. It was Bei Wang. Bei’s husband, Jeff Phillips, has been
an assistant professor in the School of Computing for the last few
years. Bei has been first a postdoc and then a research scientist
here at the SCI Institute. She was doing that while raising young
children, and once their children got older, she could really go full
force with her career. At that point, Bei and Jeff went on the job
market trying to solve the so-called two-body problem, and be-
cause both of them are great, they immediately got multiple offers
elsewhere. Fortunately, we were able to also make them an offer
and convince them to stay here in Utah.

So those were our three most recent, great faculty hires,
all within the last year, and all from, in a sense, different circum-
stances. But we were successful. They were our top choices each



time. We feel really great that we were able to get them.

CP:  Yes. Once you've attracted the best people, such as these
three examples, how do you retain them? How do you keep them
here?

C]: This is a continuing and I think will be a significant chal-
lenge for the future. Let me explain the challenge first. Because
theyre so good, and they were becoming more and more well
known in these areas, and because of the boom in computer sci-
ence, and the number of open positions elsewhere, we are being
looked at as a place to try and go steal faculty members.

CP: Marauders.

C]: Yes. And we have lost a few faculty recently for that very
reason. Other universities came in and offered endowed chairs and
much higher salaries. And I do not want to have us be seen as the
place where people come—

CP:

C]: Come and get great faculty. And so it is becoming even
more important than providing the great environment and being
able to live in such a beautiful place and have this nice building and
things, that we have to go above and beyond that with our faculty
in terms of pay and in terms of things like endowed chairs, to help
secure them, and to help make it so that they’ll be able to resist
these huge offers that come from the outside.

[laughs] The go-to place.

(il

I'm working with President Pershing on that. At the Uni-
versity of Utah, I think it'’s one of the shortcomings that we see,
is that for a university of our stature and for our institute and the
departments in engineering, that we have very, very few endowed
chairs compared to our peers. So our peers elsewhere, the majority
of their faculty have endowed chairs. And I'm the only one out of
all the faculty here who has an endowed chair. So it’s quite a big
difference. It’s something that I think the University of Utah really
needs to spend some time and effort and work on. But it’s just one
of the ways that we can keep our faculty here.

My view on faculty retention has come from Dave Persh-
ing’s view. I think there are two big-picture views on retention. One
is—there are definitely some people who think this way—that, “I'm
not going to pay attention to you unless you go out and get an offer
from some other university. And then I'll think about matching it
And then the other is, “I want to keep the people as happy as pos-
sible so that they don’t even entertain looking at these other offers
and then, when they do come in, that they don’t think about going
elsewhere” And that’s the way that I've really learned from Dave:
to try and keep people as happy as possible because I feel that once
somebody goes out and gets another offer, then they’ve already got
a foot out the door. And the chances of you losing them are much,
much higher. And I also don’t think that that shows your apprecia-
tion for the person as well as appreciating their work.

I try to do as good of a job as possible of, in addition to
creating that environment, providing them good raises and other
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things that they may want in terms of flexibility or something that I
can help with in any way, equipment, or something, that I can find
a way to help and provide support, so that they are happy campers.
That’s what you want.

CP:  Well, welll return to retention in just a minute, but what
do you do if you hire someone who turns out to be not among the
best? How do you just kind of gently—

CJ:
CP:

CI: So far, we have never had to ask anybody to leave the SCI
Institute, although we have procedures and processes in place in
case that happens. I think there are two ways in which that might
happen. One is a faculty member would come through and their
quality wouldn’t be high enough so that they wouldn’t get tenure
or be promoted. So far we have a 100 percent success rate over the
entire history of all our faculty; all have been easily tenured and
promoted.

The other case may be if a faculty member changed areas,
so that maybe theyd like to become a philosopher or similar, in an
area that might not necessarily be within the core research areas of
the SCI Institute. And wed have to figure out a way to work with
that and make a transition.

So far neither of those situations have come up. We have
been fortunate, so far, to really be able to both choose really good
people and then mentor them and work with them and collaborate
with them to help them to become stronger and stronger research-
ers and team players.

. o that's part of it. 5o if someone comes in and they don't
CP: S0 thats part of it. So if in and they don’
have the same collaborative spirit, say, as other individuals, do you
just work with that person to build that?

CI: Yes, exactly. Because thats not really something that’s
taught through the graduate training process. And so, if they had
already been strong collaborators—and we do look for that as part
of the hiring criteria—no matter what, it often takes time, because
youre in a new environment, just to find out what other people
are doing. And then part of my job and Greg’s job is to find these
collaborative opportunities and to put together teams that can re-
spond to certain calls for research proposals.

We often work on collaborative research proposals. Al-
ways we work on collaborative proposals with the young faculty
as they’re trying to build their careers and they’re not expert grant
writers yet. We'll bring young faculty in on a proposal to be a co-PI
or a senjor investigator on a larger team grant proposal so that they
can learn the ropes along the way, and see how we collaborate and
how we work together. This process teaches them to be stronger at
writing individual grants but, also, then they know how to be part
of a team where they may be a co-PI or a senior investigator on a
few of these grants, but then they will go on to lead and become a
principal investigator on a larger collaborative grant in the future.
This mentoring system has worked really well.

CP:  You had told me before about your annual faculty retreat.
And it seems like a perfect example of what you do to retain indi-
viduals. So if you don’t mind, will you walk me through the retreat?
What is on the agenda annually?

CJ:  Sure. We take a few days before the beginning of the
spring semester, in January. We get everybody together. We put this

Well, so far, it hasn’t happened.
Oh, good [laughs].

on the calendar a year in advance.
[both laugh]

CI: And I remind the faculty on a regular basis when this is
going to happen so that we get everybody there because it is the
case that people are so busy that a third of the faculty are traveling
at any one time, so unless you plan about a year in advance you
have several faculty miss the meeting. We take a half a day, usually
at the Hotel Monaco; we reserve a room and start off with lunch
together.

Then we begin, usually, with some sort of an icebreaker.
I think of it as sharing something with each other that potentially
people didn’t know about you before. Every year that changes a bit.
This past year it was, “Tell us something that’s outside of your work
that you are passionate about.”

CP:  What were some of the most fascinating?

CI: Well, Valerio Pascucci talked about a new group he has
formed to do food reviews and a restaurant review club. They have
created a website where they go and review restaurants around the
city together, on Thursday nights. Ross was talking about these
amazing fishing and nature trips that he takes to Belize with his
wife, Kerry, every year, where they just kind of go out and they're
outside of the Internet and email, just out in the middle of nowhere,
and they go out and do all these interesting adventures in Belize.
Akil talked about salsa dancing; he is apparently quite good at salsa
dancing. Part of the discussion, since he was new, was are there sal-
sa dancing groups within Salt Lake City? And I didn’t know about
this but there are and other people knew about these. And I talked
about my orchids. And so it was just a—

CP:
CJ:
CP:

CI: That’s right. And we do something new like that every
time, and we find out new things about each other that we didn’t
know, and so that’s fun. Then we will start the more formal part of
the meeting. I will give an overview of the state of the SCI Institute
in terms of highlights from the last year and personnel highlights,
best paper awards, other research highlights. We'll talk about other
leadership opportunities or things that people have done, and the
grants that we've gotten, other awards. Then I'll go into the annual
budget, which Erica prepares for me every year. This year it was
really great because she did the Star Wars theme before the budget,

That’s a great icebreaker [laughs].
So it’s a great icebreaker. So we go around.

A new perspective on people, too.

NIH Center grant deadline before electronic submissions.
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and came up with some really interesting budget numbers, trying
to make the report a little less dry. So she found the relationship
between pounds of coffee for the amount of research grants to see
if there was a correlation between the amount of coffee we drank
and the size of the grants.

CP:  Thats great [laughs].

C]: We continue to have a very high hit rate in terms of our
percentage, much higher than the national averages, which are,
maybe 10 or 15 percent at the National Science Foundation or
NIH. We have routinely been in the mid 30* percentile in terms of
hit rate and last year we had a success rate of over 40 percent on our
grant proposals.

I think that really speaks to our attention to detail. It’s a
combination of how much time and effort we pay in terms of the
effort that goes into the grant writing, but also the great support
we have, including yourself, with editing. We also have Erica and
Kim helping with the pre-grant work and budgets. So the faculty
can really spend the time focusing on the research statements. And
they do that very well. I think that has really helped us in our ability
to obtain research funding over the years.

Then, we move on to public relations in terms of what
we've done, how many people have covered us, and our experiences
at various conferences with research booths and things like that.
We also talk about the status of our graduate student graduation
rates. We look at them by department and by master’s versus PhD
and over multiple years and look at trends to see how we're doing
on the educational front.

Then we usually take some breaks. In the past I've asked
the faculty to go around and tell their favorite joke. Much of the
meeting is really talking about our vision and our strategic plans
for the future, and that often revolves around faculty recruiting and
where our biggest needs are. What are our plans for the future?
How many faculty should we try to convince President Pershing to
give us this next year? And given those faculty new slots, what areas
should they be in? What are the most important areas that are com-

ing up that we see for the future? And we have a lot of interesting
discussions about the faculty areas.

CP:

C]: We try to look out five years. And I think that that is rea-
sonable. It’s hard, but I think beyond that is probably just a little too
far to do real strategic planning for practical purposes. So we try to
do a five-year strategic plan and talk about that.

We then have a section, which changes every year, that
gets more faculty involvement on the research side. This past year
was to tell us a short - they’re only supposed to have one slide but
most of them cheated and had two or three slides — but tell us the
new research that youre most excited about. So everybody goes
around the room and talks about their newest research.

Last year it was, “Tell us about collaborations with oth-
er SCI Institute faculty that you would like to have” And most of
them didn’t talk beforehand so it was the first time theyd put up
and say, “Oh, I'd like to work with you and you?”

CP:

C]: And we did have some new collaborations that came out
of that. ’'m thinking this next year, although I haven't finalized it
yet, of asking the faculty to present other faculty’s research. So they
have to go and learn a little more about—And I think I'll do it with
the furthest away faculty and see—

CP:
CJ:
CP:

C]: We'll see. But we discuss recent and future research ideas
and that’s always really great in terms of just getting more discus-
sion going and people finding out what everybody’s doing.

Finally, we end up discussing, going around the table, fac-
ulty member by faculty member, asking, “How can we improve the
SCI Institute?” What are the things that we could do better? And
we make a list, and during the following meeting I will follow up
on that and say, “Here are the things that we came up with. And we
were able to do this and this and this. We're still working on this
other one” And try to make progress on getting better every year.

Then we have a little reception with some beer and wine
and snacks, and then people go home.

CP: Very nice. Maybe we should mention, at this point, SCI’s
mission statement as a kind of summing up of the four points we
have been discussing, which are hire the best people, never sacri-
fice quality, put the best resources in the hands of the best people,
and create a supportive environment. What is that statement?

CJ:
CP:

C]: I don’t know if I have it memorized word for word. To
solve important problems by performing cutting-edge collabora-
tive image analysis, scientific computing, and visualization research
for the benefit of humankind. And then we have these markers of
what it takes to be able to do that in terms of working on real-world
problems, working as collaborative teams, and having a supportive
environment. And it works all together.

How far out do you project?

Oh, that’s nice.

That’s almost mean [laughs].
I think it could be fun.
[laughs] I'm kidding.

[laughs]

Do you have it memorized?

CP: Thatisa good summing up for it, I think.
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C]: It’s not been formally written down for much of the time
within the SCI Institute. Then at a faculty retreat, we hammered it
out, put it on a slide, and went around the table, and edited it until
everybody thought, “Yeah, that sounds good’

CP: 1 think it’s excellent. Well, there are some core values -
you touched on this a bit - some mottos, maybe, running through
your conversations, for example, and in other interviews, and also
evidenced in other individuals’ opinions of you: a focus on a true
collaborative spirit and personal responsibility. The mottos: going
above and beyond and living up to expectations, problem solving
and critical thinking, and, one I think is very important, the golden
rule, which is even mentioned in SCI’s student handbook. Have
these values always been important to you? And how do they con-
tribute to the unique culture of SCI?

C]: Yes, I think they’ve always been important to me. And I've
always tried to lead by example because I think it’s hard to lead
any other way [laughs]. I don’t think it works out when people just
tell you to go do something but don’t do it themselves. So provid-
ing that kind of culture and having other faculty provide that same
kind of leadership has really helped with the new faculty who have
come in and with the postdocs and with the graduate students,
where they’re seeing all of these faculty, by example, take person-
al responsibility, follow the golden rule, and support each other.
And it rubs off. They emulate what they see and these people who
they hopefully respect and are working closely with, and that then
rubs off on the graduate students and other people within the SCI
Institute. You continue to get a more and more supportive environ-
ment, where people are working really hard and doing some really

great research. And we have lots of stories of late nights, working
through the night to meet deadlines for grant proposals and re-
search papers, conferences, etc. 'm sure other research groups also
share that as well. But I think it helps create a culture by which peo-
ple are really trying to do the best that they possibly can, and really
going above and beyond when necessary. The SCI Institute faculty
and staff certainly do that.

We have these amazing staff members, which are—I call
them my go-to staff, that no matter what is going on, they will step
in and help and get it done. That can be, for example, driving very
quickly to the airport with a grant proposal that has to go out on
the last FedEx shipment plane at 7:00pm or whenever it goes out, to
doing anything, ordering pizza, or whatever, just to help. And that
whole group feeling really helps in getting everybody to go along
with it.

CP:

CJ:
ly.

CP:  1Imean, just any institution that incorporates the golden
rule, I think that says quite a bit. Well, I have a couple more kind
of personal questions. Hope you don't mind. A real morale build-
er at SCI, and something that adds to the feelings of camaraderie
and cohesiveness here, is the regular posting of faculty, postdoc,
and student achievements on the institute website, as well as the
global emails from the director—you—announcing any and all
achievements, from a successful defense, to a five-year staff award,
to the most prestigious award at an international conference. Each
successful doctoral defense is also followed by an email invitation

And you've created that feeling, I think.
I certainly have tried to. And I've had lots of help, definite-



from the committee chair to join him or her in congratulating the
successful candidate. This inclusiveness is lovely. So please com-
ment on that.

C]: Yeah. I love to be able to announce our contributions in
every way, shape, and form, and our successes. And I also like to
tell people about interesting things, and sometimes amusing things
[laughs]. I think it just helps build a positive environment and a
positive attitude. I've always been one who is much more about
carrots than about sticks. I think that congratulating people is a
great way to support them and to make them feel good about the
success that they have and to want to continue to be successful, and
we've done that since the very beginning.

We actually used to do it in a more formal way, where I
would collect things every month from the faculty, and then once
a month send out this kind of long list of all our contributions.
And it got a little much after a while, as we grew. Now it’s a little
more selective. But we put some of it on the website, and we save
some of them for the general emails. You don’t see the ones that I
send to the faculty on a regular basis. And then, after each defense,
I always follow up with a student who has successfully defended
their PhD, and welcome them to be a SCI Institute alumnus. That
often leads to some nice interchanges in terms of a little reflection
from the student about what it’s been like to be a student here. So
far, all of those have been very positive, so it’s been nice for me,
especially when they’re not—most of these are not my students,
personally, and I haven’t been on their committee. But just to hear
more about their experiences of being a student here at SCI and
what they found was very positive and supportive. So that’s a really
nice time for me.

CP:  Yeah,Ican imagine. Another - you touched on this - the
funny things, but you also send global emails that include very
good jokes, beautiful photos, interesting facts and figures, and soc-
cer game updates. So my question is, how do you find the time?

C]: Well, I spend probably way too much time sitting in front
of a computer.
[both laugh]

C]: Those are some pieces of my little mini breaks for myself
when I'm working on a grant proposal or a research paper or a re-
view or a report or something like that. And then I find something
interesting that I think might be of interest to everybody and then

Burning the midnight oil for a demonstration at SSIGGRAPH 2001

send that out. It’s one of the prerogatives of the director, where I
get a little more leeway in terms of being able to send out amusing
things or interesting things I think [laughs].

CP:  Orsoccer facts. 'm learning quite a bit about soccer now.
[both laugh]

C]: Yes. And you may not even know that we have a number
of specialized email lists within the SCI Institute. So there’s a “Ski
Not SCI” email list. There’s a “Biking at SCI” There’s also a “Beer at
SCI” And other interests of subsets of the groups that we feel might
not be appropriate to always spam the entire SCI email list with but
that people in those areas would be interested in updates or new
things about skiing or biking. So those are also lively email lists,
too.

CP:  Thats nice. SCI hosts numerous events and activities in
which the faculty, postdocs, graduate students, and staff are in-
volved on obviously real team-building exercises. Will you de-
scribe some of the workshops and seminars, as well as meetings
and get-togethers, that you host?

C]: Sure. They’re wide ranging and numerous. They go from
being very formal things, like the NIH Center for Integrated Bio-
medical Computing. We annually host an external advisory board
meeting in which we have experts from around the world come
and review our progress from what we've said we were going to
do for the previous year and what we did. And the certain facul-
ty—well, faculty, postdocs, students, and staft—who are a part of
that particular center, are involved with a very formal process of
presentations and posters and demos.

There are more, I'll say teaching-oriented things, that we
do in terms of workshops, like the IBBM workshop that we've just
held this summer and the previous two summers, in Park City,
which is on image-based biomedical modeling. And thats led by
Rob MacLeod and Ross Whitaker and Jeff Weiss. They went out
and got a five-year NIH research training grant to be able to put on
this two-week training every summer. It’s an all day, every day, for
those couple of weeks, training on image-based biomedical mod-
eling. They each give presentations. Our software developers are
there and graduate students are there to work with the students
in learning the new software and the new techniques. They work
with real data and hopefully learn a lot about the techniques, the
tools, software, algorithms, to be able to help in their own research.
We've got a growing number of students now coming from outside
the US, as well as inside the US, and also more senior people, even
some professors coming and attending that workshop.

Then, of course, we have a number of more informal
things that go on all the time. Coming up next month is the annual
SCI Institute, whole institute, party that we'll put on. It’s a big cele-
bration that we used to have, in the very beginning—my wife, Kate,
used to cook in our small house in Sugar House, for the few people
who were part of the SCI research group. Then it became larger,
such that I think we started ordering pizzas. And then we moved
into our new house that’s now — well, we've lived there for 20 years
now, up in the Avenues. Then we had the SCI parties catered. And
then we got large enough so that we couldn't fit everybody in the
house. Now we go to Memory Grove, to Memorial House, each
year. That’s been, also, a very interesting evolution of just our so-
cialization as we’ve grown over time.

I guess one of the premier events that we do, that were
going to do this year, is SCIx. And SCIx is a time in which we have



an open house for the entire Scientific Computing and Imaging In-
stitute. And we open it up for not only our university colleagues but
also to the public, in particular to the state government and to local
industry. We have always had a significant, famous—often, well,
currently, always with Utah ties—keynote speaker come in. John
Warnock was our first keynote speaker. Alan Kay was our second
keynote speaker. We then invite other speakers to come in and put
on panels. But basically it’s an entire day of posters and demonstra-
tions and discussions and then celebration, really, of the research
that we do at the Scientific Computing and Imaging Institute.

CP:  Who's the speaker for this year?

CI: Jim Clark, who founded Silicon Graphics Inc. (SGI) and
Netscape and Healtheon/WebMD and many other companies.
SCIx will be November 16th. Were doing it at the same time to
coincide with the Supercomputing 2016 Conference, which is in
town, down at the Salt Palace. There will be thousands of people
here. We will, in addition to the local community, rent buses and
have people picked up down at the Salt Palace and bring them
here for both looking at presentations during the day, for the open
house, and then also for the keynote that’s in the evening, and fol-
lowed by a reception. In the past, we've had many hundreds of peo-
ple come.

CP:  That's what T was going to ask, how many attendees you
have.

CI: And what's really great about it, it really serves many pur-
poses. The night before we do SCIx, we have an internal review.
Well, it’s kind of the late afternoon or afternoon. And we go floor
by floor so that everybody can see everybody else’s work. When
you become so large, it’s often the case that the students don’t know
what some of the other students are doing. And this is a time where
all the students, all of the postdocs, all the researchers and faculty

can find out what the latest, greatest research is going on at the
SCI Institute, which is really great. And then we have a nice dinner
together after that. It serves a really great purpose internally, just
to find out what we're all doing, which often sparks new collabora-
tions internally.

Then during SCIx itself, we have a large number of faculty
who come from throughout the rest of the University of Utah cam-
pus and then see what we’re doing. And that has spawned a number
of new collaborations. We have people from local business coming
in. That has spawned new collaborations. Having some of the peo-
ple come in from the state government, that’s been a way for us so
they can see what the money that they’re giving to the university
is being used for. And I think that’s been really positive in public
relations.

CP:
CI: They do, yes. We've had President Pershing and other se-

nior administrators come, deans, and vice presidents, etc., come.
It's both a way for us to show each other the great research that
were doing, and also, really, show a much, much larger contingent
of the university and the state what we've been doing. It is the case
that oftentimes we're better known elsewhere, in terms of what
we're doing because the researchers in our field are outside of the
State of Utah. This gives us a way to show the people in Utah what
we've been up to and the research that were doing.

CP:

CI: We haven’t done an opening or I guess an invitation to the
general public, just because of space considerations and parking.
We had 500 or 600 people come last time, so we had to reserve
ahead of time to get parking, which is hard, as you can imagine.
And then just how many people we were allowed, by the fire mar-
shal, to have in the building at any one time. We had to work it that

And do they respond? They come?

How about the general public?

Students during our sumimer workshop on
image-based biomedical modeling (IBBM)




Governor Mike Leavitt signing legislation at the SCI Institute

way and kind of prioritize.

CP:  One thing I'd like to mention that I am aware of just from
looking at it, doing some editing recently, was the high school sum-
mer internship, sponsored by the R. Harold Burton Foundation.

CI: Yes. This was started by Greg Jones a few years ago. It was
in response to having people interested in working with us. Spe-
cifically, we're a graduate research training institution, where we
have faculty and postdocs and graduate students. And then we had
a number of undergraduates who wanted to work with us in some
way, shape, or form, and do an undergraduate research assistant-
ship or internship with us. Greg’s undergraduate program has been
very successful. We've had a number of really great undergraduates
work with us, who have gone on to become graduate students here
or elsewhere.

We also had interest with high school students. This was
really reaching out beyond our usual place of comfort, I think.
Greg decided that one way to engage the high school students is
to take the software that we've created from our research and put it
in their hands, and then give them some interesting datasets, and
give them the task of trying to learn something about these datasets
with our research software. And that has proved to be a successful
idea. We've had a number of these summer interns come through
and have interesting datasets, and learn something about the re-
search mission and research motivation of the problems and why
we created the software, and then get inside and use the software,
which is often not just push a button, easy to use, because it’s con-
tinually changing research software. The students have to learn the
software and learn about the datasets and underlying science. We
have some of our software developers and graduate students and
others help them along the way. At the end, the students give a
presentation of what they’ve learned over the internship. They get
to practice their presentation skills as well.

CP:  And then they present, also, at their schools, when they
return. Is that right?

CI: They do. That’s right. We've gotten some really positive
feedback from the high school teachers being kind of amazed at
what they’ve been able to do during their summer, and wishing
that all of their students could have that kind of experience. And
then the students talking amongst themselves, giving the feedback
about, “Well, I thought I wanted to do such-and-such, but now this

has really opened my eyes that I want to become a bioengineer or a
computer scientist or work in the intersection between computing
and medicine,” or something like that. It's been a really rewarding
program. We received some funding from the R. Harold Burton
Foundation to be able to support part of the program, which is also
very nice.

CP:  Just prior to our meeting, Greg was taking around a high
school student, all the floors, introducing him to everyone, and
showing him all the ropes, because the student had expressed in-
terest when they ran into one another someplace.

CI: Yes. And we're always happy to share our research exper-
tise and interest and tell people about what we’re doing, because
were so excited about what we’re doing, so it’s fun to be able to tell
our stories.

I used to keep track of the number of groups and the kinds
of groups that we've had coming through here, but the list has got-
ten so long. We've had legislators visit, president’s alumni advisors,
other advisors, many, many different alumni, both as groups and
individuals. We've had Girl Scout troops and Boy Scout troops vis-
it. For a while, we were noting that we had had many more Girl
Scout troops come than Boy Scouts. I don’t know why.

CP:

CJ: It almost all word of mouth. Certainly within the uni-
versity, there’s the—our presidents and vice presidents know about
us, so they get people to come here. But otherwise, it’s just word of
mouth. Likewise, I go out, locally, and talk to—I've given multiple
talks to the Rotary Club and other local social and industry and
other places throughout SLC. So there’s a number of local industry
and other kinds of organizations that invite me to come and give
talks and I go and give talks. I think one of those plaques up on my
office wall is from the Rotary Club.

CP:
CJ:
CP:

CI: That’s right. And I can’t remember what it was, but I've
given talks in many places throughout the state, at high schools,
even elementary schools.

How do they hear about SCI?

You need to aim for the Girl Scouts up there.
And the Kiwanis Club.

That’s outreach for you.

CP:  That must be really exciting.

CI: I gave a talk, several years ago, to an elementary school
class, which was challenging [laughs] because I—

CP:  wel, yeah, what do you tell elementary-age children?

CI: We talked about trying to talk about how we use com-
puters to say something about our bodies and the modeling of our
bodies and function. I tried to tell them, in a very high-level way,
what we do. I showed them a video that we had put together about
making a model of the human thorax to show the electrical activ-
ity of the heart. And in one of the sections of the video it showed
how we go for magnetic resonance images, and then we outline
the different tissues, and then we make them into a bunch of tet-
rahedral little elements, and then do simulations, etc. The teacher,
as a class project, had the students make tetrahedra and then write
something on them for me. They sent me a box of tetrahedra out of
different colored construction paper [laughs] with what they had
learned about my talk. I thought that was great!
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A growing list of departments, centers, and institutes at the University of
Utah the SCI Institute has worked with on collaborative research projects

CP: Thats a treasure.

C]: And all of the faculty are usually out talking about their
research to other researchers. But I think Greg and myself, in par-
ticular, we talk a lot about our research to non-computer science
researchers, to US senators, and many others. We think that’s very
important. I think it's something that scientists don’t do very well.
They don’t communicate effectively to the general public. I think
it’s to the disadvantage of both the scientists and the general public.
We try to do a better job at communicating our research to the
general public.

I have been, for example, part of the Computing Research
Association, of which 'm a member of the board of directors. They
set up a time for a number of top research computer scientists to
give briefings to members of Congress and staff at the Library of
Congress a few years ago. I thought that was really interesting, be-
ing able to talk to the politicians. Most of them are lawyers or pro-
fessional politicians, and almost none of them are scientists. Trying
to tell them why what we’re doing is important, and convey that in
a way that they can understand it. It’s a challenge.

CP:

fronts.

C]: They do. I think we have an advantage because of the vi-
sual nature of the research that we do.

CP:

C]: And we do a lot of work in coupling visualization with
biomedicine and so people feel more of a connection to our work.
I've given presentations to our state legislature. And, so far, it’s all
been received very positively. I think it’s a good thing for us to do.

Definitely. Hearts and minds need to be won on several

Yes.

CP: Absolutely. Well, kind of a shift from grade school out-
reach. I'm curious about the SCI Institute Distinguished Lecture
Series.

C]: Yes. This is something that I do with part of my endowed
chair. I get a certain amount of money that I get to use toward re-
search from my endowed chair, and I use a certain piece of that
ever year to bring in some of the best and brightest researchers
throughout the world to the SCI Institute so we can learn about
what they do and they can learn about what we do. We've been
doing this for a number of years now. It has really been successful
in terms of exposing our faculty and staff and students to some
of the best researchers in the world that they would, likely, espe-
cially the students, never get to meet in person, but now they do.
I think a highlight for both the students and postdocs, and for the
distinguished lecturer, is that we have the students and postdocs
take them to lunch. It’s very competitive about who gets to take the
distinguished lecturer to lunch.

CP:
C]: I usually just decide.

CP: rmkidding.
[both laugh]

CJ: Every distinguished lecturer has commented positively
on how great it was to just have lunch with these very enthusiastic
students, asking questions and hearing more about their research.
I send out emails every year to get suggestions from the faculty of
whom we should get for the next year’s distinguished lecturers. I
primarily target our youngest faculty and ask them, “Who would
you like to meet?” That’s been really useful for our young faculty,
to meet senior distinguished people and have a chance to sit one-
on-one with them in their office and show them their research, that
they wouldn’t necessarily have that opportunity before. And that’s
been a really great way for our young faculty just to build their
network of people they know and who know them. I think that’s
been very successful, and a great use of part of my endowed chair
money. And we have 8, 10, or sometimes even more, distinguished
lecturers every year. I just sent out the draft of the first lists, partial
list, a while ago, and we have yet another really great group of peo-
ple coming this year.

I'll also say that as part of the Distinguished Lecture Se-
ries, throughout the year, I host—I call them SCI Institute faculty
and friends get-togethers at my home. And they’re often tied with
a Friday, late afternoon, early evening of the distinguished lecturer
visit. We usually have our distinguished lectures on Fridays. They
give the lecture at two oclock and then meet faculty and students.
And then, at 5:00, people come over to my house for a reception
and honor the distinguished lecturer. Whatever faculty are in town
come over. We invite other people, other faculty from other depart-
ments, administrators. All of the senior administration has come
multiple times. That’s another way that especially our young faculty
get to know other faculty and some of the senior administrators.
The SCI faculty get to meet the president, or they get to meet the
vice president for research, or other people who they just normally
would not meet in their day-to-day work. And that has really been
a very positive thing. I host these SCI faculty and friends get-to-
gethers at least once a month, every year.

It’s also a time when the faculty can just get together and
talk outside of the normal research environment. And they’re more

How’s that decided?



relaxed. New research comes out of those discussions, and new col-
laborations. I also ask especially the young faculty, “Are there other
faculty on campus that youd like to get to know?” I invite them to
come over, and that starts a discussion.

CP:  Wonderful. Well, this is kind of a broad question, but SCI
has a wide network of campus, state, national, and international
collaborators, which contributes, of course, to SCI's success. Tell
me about some of these collaborations, starting at whatever level
you wish.

C]: I'll start just with some general statements about collab-
oration. We really think effective collaboration is important, but
it’s also very hard. And this is something that Rob and I learned
from the very beginning, just learning how to collaborate with each
other, and then bringing in other people who were outside of our
own areas of expertise to be able to collaborate with. It really has
been a lifetime learning experience of how to create successful col-
laborative teams, because everyone is busy. And especially if you
don’t have a funded grant that supports that collaboration, as with
almost all new collaborations, they’re just starting to get togeth-
er, sometimes the prioritization isn't there, and there just aren’t
enough hours in the day that people were willing to put together
to make the collaboration successful, because it takes a lot of time
and energy. Over time, we've figured out some hallmarks of what is
likely to lead to a successful collaboration, and that helps us narrow
down from the space of all possible collaborators or projects ones
we think have a higher possibility of success.

CP:

C]: The hallmarks are the contribution of time. We need to
have regular meetings amongst all the collaborators who are able
to give updates on what has been done, what are the roadblocks,
what are our next steps. And I'll tell you the standard way that
these collaborations arise—they’re multiple but they’re mostly var-
ied within: someone hears about something that we have done in
visualization or image analysis or scientific computing, and they
think that we might be able to help them with solving a research

And what are some of those hallmarks?
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problem that they have. Our first step is usually an exchange of in-
formation, often in the form of making short presentations to each
other. We invite that researcher who is outside of our field to come
in and give a presentation to our faculty, and sometimes postdocs
and graduate students. Then we return and give a presentation to
them about, “Well, these are the kinds of things that we have done
that are similar-ish to what you have done” Not exactly the same
but there might be a foundation of, “We could apply or extend or
something like that to your particular problem.”

Every once in a while, there’s somebody who will come
in and they’ll have a problem that’s just outside of our area of ex-
pertise. Then we try to point them to someone or another group
that might have a better fit with that. And then it’s trying to figure
out if there’s enough interest in terms of the faculty who are in that
area, if there’s enough time. Do they have the time to commit to
this one? For example, Miriah Meyer has people sitting outside her
door wanting to collaborate with her and she just does not have
enough cycles to do all this, so she has to be very particular and
prioritize.

And because that became such an issue that we became
quickly overstretched and overcommitted because so many people
wanted to work with us, we tried to develop kind of an internal pri-
oritization scheme. Rob came up with the term “cone of influence”
The idea of the cone is that you have a person at the point. And
if we are able to help solve that particular problem in a person’s
research, in a positive way, that they are a person in the field who
will go out and give presentations showing the work we did with
them and then that will expand interest to others and our impact
will become greater and greater. Our cone will be wide, and we'll
have a significant amount of impact. That sticks in our mind as not
the only motivator because we've certainly done research projects
that are really, really interesting, and they might not have that big of
a cone of influence, but just from an intellectual point of view, the
projects are very interesting to us. But we do try to keep the pos-
sible impact of our collaborations in mind in terms of how much
return on our investment of effort and time can we have in terms of
impact, in terms of, will this lead to a successful research grant that



can then support new postdocs and students, and we’ll be able to
have a longer term commitment with people, three or five or more
years. All of those things go together in trying to figure out how to
choose good new collaborative research projects.

Then, when you get it right, it’s really transformative. The
best ones, I think, are when we're able to work with other research-
ers who are outside of our field and solve a problem that neither
of us could have solved by ourselves. We're creating new visual-
ization research or image analysis research or scientific computing
research that enables a biologist or a physicist or mechanical en-
gineer to be able to create new research in their area. We couldn’t
have done it without them and they couldn’t have done it without
us. And they publish research papers in their areas. And we publish
research papers in our areas. For some new collaborations, we will
be able to use initial results to go out and get new research grants
and do even more great work together. That’s kind of the way I look
at successful collaborations.

CP:  What are some examples of your collaborators?

We have many internal collaborators at the U. I have a
slide, I think I've shown it to you, and I have to continually update
it, of the number of faculty in different departments we've collab-
orated with at the U. It spans many of the medical areas, for ex-
ample, radiology and cardiology and genetics and the Huntsman
Cancer Institute, and many science and engineering departments.
It’s a continually expanding list of collaborators. I want to double
check on this but I think it might be 20 to 30 percent of our re-
search funding is with faculty outside of the SCI Institute but at our
own university campus. Then another third or more is with faculty
within the SCI Institute but outside of the University of Utah cam-
pus. We have collaborators with many of the Department of Energy
national laboratories, with universities all over the country, from
Harvard and UNC and MIT and Stanford and the University of
Washington. There’s a very long list of current and past collabora-
tions with researchers at other universities.

In addition were finding more and more international
collaborations throughout the world. I think it mostly started in

ImageVis3D and ImageVis3D mobile were developed at
the SCI Institute and now have over 95,000 downloads.

places in Europe but it's now grown to many different countries
throughout the world. As the world becomes more and more of a
global place and the Internet has connected us with easier ways to
communicate, international research collaboration has definitely
taken off for us.

CP:  What about your continued financial support of SCI?
You have the support of the central administration, very strong
support. What about grants and corporate partners? We've talked
about grants a little bit.

Yes. The way the budget model works is that the State of
Utah, via the University of Utah, gives us the nine-month salaries
of our tenure-track faculty. Currently, we have 18 tenure-track fac-
ulty and we have a couple of openings right now. Then, the central
administration, through Dave Pershing’s office, gives us a particu-
lar amount of money for administrative support, which is great. It’s
never enough, but it’s great to have. Then the rest of all the fund-
ing for other staff and all the postdocs and all the 80 or 90 PhD
students we have at any one time comes from research grants or
collaborations with industry.

Being able to compete effectively for research grants is
hugely important. All our graduate students are on research assis-
tantships that are funded through research grants and/or fellow-
ships, or with industry. I think, at any one time, we have about 50
or so funded projects from the federal agencies, National Science
Foundation, National Institutes of Health, Department of Defense,
Department of Energy. And we also have funding from a number
of different companies, for example Exxon Mobil, General Electric,
Intel, nVIDIA, and others.

The SCI faculty are all very busy writing research propos-
als. All the faculty have multiple funded grants to support their
graduate students and research scientists and postdocs. They also
have to come up with research funds to pay three months of their
salary if they want to get paid all year ‘round. It’s a significant en-
terprise. Many of those grants are collaborative in nature. This is
where our great accounting team comes in to help us with man-
aging all of the research money. I think last time I looked we had




research expenditures around the 20-million-dollars-a-year level.
It’s a significant amount—that’s almost all personnel with a cer-
tain amount for high-end computing equipment. It’s a significant
amount of money to raise every year. It keeps me up at night some-
times.

CP:  1betit does.
[both laugh]

CI: ...when we lose grants or something doesn't work out as
well as I want it to. But now that we have more faculty involved and
we have a larger number of grants, it’s a little bit easier. We have
an executive committee, within the SCI Institute, that meets every
week, and that includes our head financial person, Erica. Erica and
Greg and I also meet, in addition to that, on a regular basis, to look
at our research funding. We look at the status now, and then what’s
our near term and we try to do forecasting and figure out how are
we going to do in the future and what we need to do in order to
continue to be successful and to support everybody. This is an area,
certainly, that I had absolutely no training in whatsoever.

[both laugh]

CI: I have had to learn a huge amount. I never knew how
much time I would spend looking at spreadsheets of budget in-
formation in order to be successful at managing and leading a re-
search institute.

CP: so corporate partnerships, and, as you mentioned before,
the endowed positions, that help fill in any gaps.

C]: That’s right. One thing I will say that we haven’t been good
at, that I continue to try and do better at, is the foundational sup-
port, the giving from foundations and donors. For example, we have
a small amount from the R. Harold Burton Foundation. We have
a few other examples like that, but we do not have an endowment,
unlike the Huntsman Cancer Institute has in the 50-million-dol-
lar endowment range. At HCI if something goes wrong with their
funding, they have money that can run the entire institute for a
year or two.

CP: The slush fund [laughs].

CJ:  Yeah. And we do not have a slush fund [laughs]. We're
riding on the edge, if things don’t work out, all the time, we don’t
have a backup. Having backup funding is something that I would
really like to see happen.

CP:

CJ: 1es very difficult. And it seemingly happens more easily
up in the School of Medicine. People, I think, because of saving
a loved one or experiences they’ve had themselves with particu-
lar treatments, or if people have died of particular diseases, they
would like to be able to overcome that. It’s a little bit harder, in
computer science and engineering, to find those kinds of monies.
But it’s possible because there are peer groups elsewhere that have
funding from these kinds of foundations. Sometimes it’s through
an individual, a wealthy individual who wants to support the center
or institute. Sometimes there are other foundations, like the Keck
Foundation, that specifically support science. We try to compete,
and we just haven't been successful at that level yet, to get major
endowments to the SCI Institute.

It's something I think is important, not only for the secu-
rity of the institute, but it would allow us to do more risky research

How are those cultivated, those foundations?

Dr. Akil Narayan joined the Institute in 2015.

in the form of small seed grants. For the traditional granting foun-
dations, you have to have done a certain amount of that research
before they will think you're capable enough to do it. So it’s very
rare that they’re going to take something that is just really, truly
blue sky and out there and fund it. However the ability to fund such
blue sky research is very important. To be able to give small seed
grants to our faculty for these kinds of really-out-there, high-risk,
high-reward types of research, I think it would be wonderful if I
were able to do that. And to support graduate students and have
more graduate student fellowships, I think that would also help us
attract higher quality graduate students. I think it would be really,
really great if we were able to find that kind of foundational sup-
port. I keep trying.

[both laugh]

CP:  Well, this seems like a good point to talk about the friends
of SCI. Who are the friends of SCI?

CI: These are people who have given us some support in the
past. It’s primarily a number of individuals but also some corpo-
rations who have given us some support, usually in the form of
one-time gifts. At this point, I guess in the big scheme of things,
they are small, but they help a lot. We keep wanting to add more
friends of SCI and to find some bigger participants, especially from
industry, but personal support as well. We are trying to create an
environment in which other universities have done a better job,
like Stanford and Princeton and Harvard, in cultivating their alum-
ni, for example. And we're now getting old enough to where we can
maybe start cultivating some of our alumni who have graduated
from the SCI Institute, so we'll start to work with our alumni. But
we really need to have people outside who maybe don't know as
much about us but would like to see our research and think we're
doing good stuff and who would like to support the SCI Institute
mission.

CP:
CJ:

CP:  Well, this sounds like a good point to stop for today. We'll
talk about SCT’s future next time.

END OF INTERVIEW 2 WITH CHRISTOPHER R. JOHNSON

And like to be involved.

And like to be involved, yeah.



Christopher R. Johnson

An Interview by Christine Pickett
21 October 2016
Salt Lake City, Utah

Everett L. Cooley Collection
University of Utah Scientific Computing and Imaging Institute (SCI) Oral History Project

U-3439

SCI Interview 4, Interview 3 with Christopher R. Johnson

American West Center and J. Willard Marriott Library Special Collections Department, University of Utah

THE DATE IS OCTOBER 21ST, 2016. WE ARE ON THE
UNIVERSITY OF UTAH CAMPUS, THE SCIENTIFIC
COMPUTING AND IMAGING INSTITUTE. CHRISTINE
PICKETT IS INTERVIEWING DISTINGUISHED PROFESSOR

CHRISTOPHER R. JOHNSON, FOUNDER AND DIRECTOR
OF THE SCI INSTITUTE, FOR THE EVERETT L. COOLEY
COLLECTION.

CP:  Weve been discussing the culture, or, as Rob MacLeod
says, the ethos of SCI, but we haven’t really drilled down on a major
factor: the personality of the leadership, specifically, your person-
ality. I'd like to try and approach this from a couple of different
angles. First, your broad view is certainly an important personal
characteristic. Tell me about your early education. I gather your
educational route was quite circuitous, from special education to
premed, chemistry, botany, finally physics. And, also, you recently
mentioned one of your favorite quotes, which seems to fit here in
our discussion, from Douglas Adams, “I may not have gone where
I intended to go but I think I have ended up where I intended to
be”

It is a great quote and I think it aptly describes my path
and where I have ended up. So, yes, I had a very circuitous route
to getting here. And it did start out, from high school, in the sum-
mers, I volunteered my time at a summer camp for children with
autism and other special needs, intellectually disabled and Down
Syndrome. And I got such a tremendous amount of fulfillment in
helping those kids on a daily basis that I thought, “That would be
a great career if I could do that every day. And so, when I thought
about what I wanted to do, going into college, special education
was what I thought I wanted to do.

CP:

Do you miss that choice now?

No, because I think once I started thinking about that
path, I found out that what I really wanted to do was help them
more than the kind of day-to-day thing but more on a could we
find a cure for autism, or could we find better treatments or di-
agnosis. Thats the transition that took me from special education
to premed. I went down the road for premed, which means you
take lots of chemistry and biology courses. I hit organic chemistry,
which I found, to my surprise, was all about memorization at that
time. It was all about, “Here’s the Grignard Reaction, and it works,

except for these X number of cases that you have to remember that
it doesn’'t work for” Now it’s taught differently but back then, many
years ago, it was a lot about memorization. And I was not very
good at that.

About the same time, I took my first physics course. And
I figured out that I could do the whole first semester of physics by
just knowing one equation, F=ma, and then some mathematics to
derive everything else. And it was like, “Wow, this is good.” I had
talked to one of the physics professors there, Harvey Hansen, who
had taught the undergraduate calculus base physics class for years
and years and was quite the showman. He would do things like
have all the students say, “I believe in the conservation of energy;”
and shout it out in the classroom and things like that. One of the
things that he did when I came to him and said, “Well, I was think-
ing about changing my major from premed to physics,” he took out
his yellow pad of paper, and he wrote on it, he put “God” at the top,
he put “physicist” second, and at the very bottom of the paper he
put “rest of mankind.” And he said—

CP:  Thats an incentive.

And then he said, “And there’s still discussion about the
ordering of those top two” As with many physicists, he had quite
the ego. But as a young, impressionable undergraduate, I thought,
‘Oh, well, that’s what I want to do. Such conversations helped lead
me down the path to physics.

I was really lucky to get involved in a laboratory as an un-
dergraduate. I was in an experimental, solid-state physics laborato-
ry. I got to do all kinds of things that usually only graduate students
would do. I published a paper as an undergraduate and went to an
American Physical Society Conference and presented a research
paper as an undergraduate. This experience really sparked my in-
terest in continuing with that education. And so, when I thought
about graduate schools, it was physics.

I also was interested in mathematics. I also was interested
in philosophy and many other things. But they were all related to
physics in some way. When I came to Utah for my PhD I was part
of an NSF-funded center or project for general relativity that was
headed by professors Richard Price and Karel Kuchar. General rel-
ativity is not a huge area of theoretical physics, so there was mon-
ey, I think, for a visiting professor and some postdocs and some
graduate students. I met a number of brilliant people coming in
as postdocs who had PhDs from Princeton and Oxford and MIT,
etc. And they were on their second or third or fourth postdoc and
they could not find faculty positions, because back then, theoreti-



cal physics, and especially general relativity, there might be one or
two faculty positions open each year.

CP:  When was this?

It was in the mid ’80s. And so, I thought, ‘Wow. All of
these guys are smarter than I am, and this is not going well’ It also
was the time where I figured out that I had a very naive view about
how becoming a professor was supposed to work, in which you just
got your undergraduate degree, then you went and got a PhD, and
then you became a professor. I didn’t know there was such signif-
icant competition involved. There were hundreds of people vying
for a single position and you had to be better than everybody else.
It was like, “Oh my goodness.” That was a time when I decided,
“Well, maybe I better go learn about this computer science stuff”
And I started down that road. As part of the transition I met a pro-
fessor in the mathematics department, Frank Hoppensteadt, who
was interested in applying mathematics to biology. Because of the
physics background, I always took lots of mathematics. Sometimes
one learns the math first in the physics classes, sometimes you
learn it in applied math classes. As a theoretical physics student,
I had taken, I think, almost as many math classes as I had taken
physics classes.

I started to learn about mathematical modeling of neu-
rons and I thought that was really interesting. That took me down
the road of applying math and physics to biology and medicine.

That was my transition from theoretical physics to biophysics or
medical physics. Then, because biology and medicine, physiology
take place in such complicated geometries of our bodies, organs,
unlike physics, where you can write down equations in closed form
and solve them using pencil and paper, one needs to use compu-
tational techniques to solve the physics equations for biomedical
applications. Certainly today, physicists are using computers and
we work with physicists and astronomers on really interesting
large-scale computational problems, but back then, that wasn't the
case. It is amazing how this has changed in the course of my career!
Computers were often thought of as dirty physics. And if you were
a really great theoretical physicist, you had the pencil and paper
and your brain and that was it. But if you really wanted to model
biology or biological systems or physiological systems accurate-
ly, you had to do it with an approximation that can only be done
computationally. That was when I started really learning more and
more about applying computers to problems in biology and medi-
cine.

This is the time when I met Rob MacLeod, who had come
as a postdoc at the Cardiovascular Research and Training Institute
(CVRTI), who had a PhD in biophysics and was interested in sim-
ilar types of applications. We started working together on applying
and creating models and doing simulations and visualizations of
cardiac simulations. At that time, I think I was more interested in
the computational and physics side of the work, and Rob was more

Chris Johnson, 2004.




interested in the physiological medicine side of the work. That was
a great combination. This took me more on a path along the com-
puter and computational science side and took Rob more on the
bioengineering side, which was a great collaboration, and has con-
tinued to be a great collaboration from that time in the late 1980s
and continues today, almost 30 years.

My main core research interests were (and still are) in
image processing, computer simulation, and visualization. Over
time, it turned out that those research areas would have many ap-
plications in other areas outside of what Rob and I were working
on. These areas—imaging, simulation, and visualization—became
the foundations of what would become the SCI Institute. Way back
then, we were just interested in image analysis and visualization
and scientific computing. And over time, we found that we could
apply techniques from imaging, visualization, and computing to
different application areas. We still are very, very strong in the bio-
medical and biology applications, but we have branched out into
other applications of visualization or scientific computing or image
analysis over the history of the SCI Institute.

CP: so your initial broad base allowed you to continue to be
broad in your focus throughout your research interests.

CJ:

It really was great in the sense that I was able to carve out

a unique niche for myself—and it wasn't always easy because of
the way that the universities are so discipline oriented, where fit-

ting into a particular department where you could get tenure was a
challenge in the beginning. When I interviewed for my first faculty
position, I interviewed in computer science, bioengineering, math,
and physics departments.

CP:

C]: And I got offers in most of those areas. I ended up choos-
ing to come here in computer science. The Department of Com-
puter Science at the U was interested in starting a computational
engineering and science program at the time and my background
was perfect for that. I was the person who was hired to do that,
and created, with many others, the computational engineering and
science program at the University of Utah back in the early ’90s.
But the decision to become a professor at Utah was really a decision
with my wife, Katharine. She was interviewing and would get offers
at small liberal arts colleges, but my offers were at larger science-
and engineering-oriented universities. We looked around, and the
best offer overall that we had when we were on the job market was
here.

Covering all your bases.

I started here as an assistant professor in computer sci-
ence and Kate was an assistant professor at Westminster College.
Over time, Kate moved up to the University of Utah and so were
both here.

CP:  Well come back to your nontraditional background in a

Computer graphics image created by Steve Parker
using the Real-Time Ray Tracer, a research project
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minute. But why don’t we continue this thought a bit. I was think-
ing that another contributing factor to the culture of SCI would
seem to be having a dedicated director who has been here for the
long haul. And you’ve noted before how much you and your wife
enjoy life in Salt Lake. Do you think this has played a part in your
devotion to the job?

C]: Absolutely. At some point, both my wife and I had gotten
good enough at what we do to attract attention at other universi-
ties. We started to get inquiries about, would we be willing to move
to other universities. Actually, today we have a distinguished lec-
turer who went through the same discussions with the same place,
at a point in his career. After much discussion, we both decided to
stay at Utah, but for different reasons I think. Our initial discus-
sion was considering a very high-end, top university in the world,
which took us a long time to make a decision, “Do we want to go
for the prestige and this really top place? Or do we want to stay in
Utah where we really like the quality of life?” We decided to stay
and build our careers at Utah, so we could have both a great quality
of life and the quality of work was great, too.

Kate and I spent months talking back and forth, going
back and forth, and exploring various scenarios. Being the quanti-
tative person that I am, I made graphs.

CP:

C]: Which, I guess, is probably a reasonable thing to do, just
to look at everything, but in the end, it’s how you feel about it.

CP:

C]: The gut reaction came in, and I actually got feedback from
one of my mentors, Andy Van Dam, a longtime friend, who was the
founding chair of computer science at Brown University and then
was the vice president for research there and continues to do amaz-
ing work. But he had gone through something similar where a large
university tried to hire him away to become a dean. He thought his
wife wouldn’t want to move, but she liked the other place. He told
me the way he finally made a decision was he got up one day and
pretended like he had made the decision to leave and go to this
place and lived the entire day with this decision, and how he felt,
and then got up the next day and did the same thing but seeing how
it felt if he would stay at Brown University. Basically, he wanted to
know how his gut reacted at the end of those days, and that was
how he made the decision. I did the same thing, and decided to stay
at Utah. I think that was the right decision, overall, for both myself
and for my wife.

[laughs]

Gut reaction.

CP:  What are the main attractions here for you both?

C]: I think, for us, both the quality of work—so the creative
writing program is one of the top in the country, and so for her this
is one of the top places she could be for her work. I think they have
more Guggenheim Fellows than any other place in the country in
creative writing, and she’s one of them.

And then, for me, because of the support I'd had from
Dave Pershing and others, I had been able to create this really great
place, where I was able to go and gather some of the best people in
the world and in the fields of visualization and image analysis and
scientific computing to come and work here with me and have this
great environment. The supportive environment of the university,
where we could both excel and be leaders in our areas, at the Uni-
versity of Utah, and be supported, was a huge factor for us.

Top: The Warnock Engineering Building nearing completion in early 2007.
Bottom: SCI Institute faculty and staff building their desks, bookcases,

and file cabinets soon after moving into our new home in the Warnock
Engineering Building in 2007.

CP:  Thatd be so hard to walk away from.

CJ: really is. And then, the quality of life in Utah is so nice
because we travel all the time. I travel too much. I looked the other

day and I have 1.9 million frequent flyer miles.
[both laugh]

C]: Basically, I don't want to use them if I don’t have to. I
would rather stay home because I have to travel so much. I use my
frequent flyer miles to upgrade and to take Kate on trips. In the
summers, if we can travel together to Europe or somewhere, I can
use them then. Since we travel everywhere, we see how it is to live
in other places.

Salt Lake City is such an easy place to live compared to a
lot of these other bigger cities, where more prestigious universities
might exist. I think of Princeton, for example, which is a great uni-
versity, and it’s a beautiful place, but it's more than an hour drive
to any airport. With my travel schedule, that would be horrendous.
Thankfully, we have a Delta hub that’s 20 minutes from our house
that has direct flights to anywhere in the US and now several inter-
national flights as well. We live 10 minutes away from work and 10
minutes from downtown. We have a light rail system. There’s little



The Silicon Graphics (SGI) Visualization Supercomputing Center 2001. Left to
right: Chris Johnson, Gordon Kindlmann, Richard Coffey, and Chris Moulding.

or no traffic. Just the ease of day-to-day life—you can spend a lot
more time enjoying both your work and your life without the hour
commute and the hour to the airport or all the traffic.

Recently, I was in the Bay Area visiting IBM Research in
Almaden, and I had arrived around five oclock, and just the short
trip from the airport to the hotel, there were six lanes of stop-and-
go traffic. I had rented a car and it was just so stressful. I can’t be-
lieve people were doing that every day of their lives, and I am very
happy that I don’t have to. I ride my bike to work and back on many
days, and when I don't, it's a 10-minute drive from my office to my
home. I think the easiness of life in Salt Lake City has a lot to do
with why we have stayed at the U.

Of course, it’s a beautiful place to live—the mountains and
accessibility to the outdoors. We have a house in the upper Ave-
nues that looks over City Creek Canyon, which—there’s no way we
could afford that if we had lived on one of the coasts—the cost of
living is much less here. There are just so many positive attributes
about living in Salt Lake City that we have not found—you might
find pieces of or some things that are better elsewhere, but overall,
we haven't found any place that’s better.

CP: 1 agree with everything you've said. Those are my reasons,
too. I know I wouldn’t enjoy the same lifestyle anyplace else.

Well, let’s go back a bit, then, to your nontraditional back-
ground. You were exposed to different ways of problem solving as
you went through this circuitous route. In other words, you have a
larger toolbox. Please explain that to me.

CJ:  Yes, I think that that has been very beneficial and very
important to my development and success as a scientist. When
you're in a particular discipline, you learn the tools of the trade in
that particular discipline, those ways of thinking. When you’re a
physicist, you think about physical thinking. When you’re a math-
ematician, you have mathematical thinking; computer science is
computational thinking; biology, biological thinking. These are
all somewhat different ways to approach the world and approach
problem solving, and they’re all successful in their given, particular
areas. But I think one of the things that I was able to garner in go-
ing from discipline to discipline was learning these different ways
of thinking about problems and different ways of problem solving.
As you said, I was able to make my toolbox larger so that when I

approach problems, I could look at them from different points of
view. I think that’s been very important for me, individually, as a
scientist, but also, in putting together collaborative teams, and ap-
proaching problems of who are the right team members and what
are the right kinds of expertise that we need to solve a particular
problem or to go after a particular problem. I think that having the
larger problem-solving toolbox also helped when we began doing
the more and more interdisciplinary research that we do now, be-
cause I could understand and speak some of the language of the
physicists or the mathematicians or the biologists or the chemists
or the people in medicine we collaborate with. I had at least a jump,
aleg up on the conversation and understanding a little bit about the
background and the ways that they were approaching the problem,
and could compare it to the ways that the other people in the room
were approaching those kinds of problems.

CP:

C]: That’s right. And I can also, every once in a while, act as
translator between a physicist and a computer scientist, and be
able to help bridge that initial gap in the conversation because they
don’t speak the same technical language. I do think that’s been re-
ally helpful for me, overall, in terms of the science and the collabo-
ration, and from a leadership perspective, and for getting research
grants funded.

I do think that that circuitous route that I took and that
broad path that I walked down, or usually ran down—really turned
out to be very useful. As the Douglas Adams quote portrays, I ab-
solutely could not have figured out how to do that from knowing
what I know now and then going forward and saying, “Start. Okay,
well, you need to do this, this, this, and this, and this, in order to
get where I am now”” So it was luck and just following your interests
and then being in different situations at different times, like being
in physics and figuring out that maybe I wasn’t smart enough to be
the world’s best theoretical physicist in this area and I need to go
and learn some other skills, and finding what skills I was good at,
and being able to excel in those areas.

So what skill sets and personalities fit together.

CP:  Which turned out to be perfect for what SCI needed.
CJ:

CP:  Now well get into maybe a little deeper discussion of
personality traits. From conversations with your codirectors, and
specifically Greg Jones, I've come up with a list of three personality
traits that I believe are key to understanding the culture of SCI.
First—and this was something that youd said early on, a realization
for you—but first is generosity. You told me in our early discussions
that when you became a senior professor and researcher, the big-
gest turning point for you was realizing it is all about other people,
how you can help other faculty and students. I want you to tell me
about this realization, but also, Greg Jones has mentioned how, at
conferences, you never present yourself or your work, you present
the SCI Institute. He says you actually celebrate SCI at conferences.
So, your thoughts.

C]: In the beginning, I certainly, I think like most faculty,
when you’re an assistant professor, it’s all about you. It’s all about
your research and your success and trying to get tenure. Early on,
certainly, it was a lot about me, me, me, but being willing and able
to collaborate with people effectively, like with Rob and with oth-
ers. Then, at some point, you get a level of success from that hard
work and focusing on your own career, to a point where you can

That’s right.



start looking outward instead of inward. I think that happened
to me many years ago, once I became a distinguished professor,
maybe even before that, that I had achieved more goals than I had
gone after. If you look at my wall over there, you'll see a number of
awards, and I'd never, in my wildest dreams, thought I would have
a wall that looked like that.

I had gotten to a point where I had really achieved more
than I had set out to do. And so, thinking about my future in terms
of, well, what is it that I want to do for the next X number of years
of my career? I really started thinking about what would be the best
thing for the SCI Institute and thats about using my talents, time,
drive, expertise to help the other faculty and postdocs and staff and
students to be successful in their careers. I get a lot of fulfillment
when I can help a faculty member receive a new award or help a
graduate student get a position or a postdoc get a new position, a
new faculty position or a new position in industry. That’s tremen-
dously fulfilling for me and I really enjoy that. It has become one
of the best parts of my job, helping the other people in the SCI
Institute succeed.

What was the other part?

CP:  Your behavior at conferences, where you present SCI
rather than yourself or your own research. You say, “SCI’s research,”
rather than, “My research,” for example.

C]: This is a transition, I think, that successful leaders need to
be able to make, and is a trait that helps define successful leaders.
I've known some people who have been able to do that but I've
known others who have not been able to make the transition and
still always talk about their own research, no matter what. It is the
case that every once in a while I do talk about my own research at
certain technical conferences, but because of the success of the SCI
Institute and the great research that we do here, I'm often asked to
give keynote talks or plenary talks or distinguished lectures at these

Bei Wang, and Alex Lex present at Future in Review 2017.
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conferences. I just gave one last week, as a matter of fact. I think I've
given three in the last month.

CP:

C]Z Last week was the Chinese association for science and
technology. The week before was a distinguished lecture at IBM
Research. The third one was at Oregon State University at a work-
shop on visualization, on big data visualization. All of those were
somewhat different presentations. The one last week was on bio-
medicine, and the one at IBM was on large data visualization, etc.
In all of those presentations, I presented mostly the work of the
faculty of the SCI Institute and I love doing that. I want to promote
the great research that everybody is doing here. For me, it’s a win
for everybody within the institute. It’s like building upon all the
strengths of all the people who are here, and not just my research,
and not just any individual’s research. Because we do research in
so many different applications and technical areas in image anal-
ysis and visualization and scientific computing, depending on the
conference, I can focus and highlight those different areas for that
particular presentation.

After almost every single presentation I have ever giv-
en, I have had people come up and want to find out more about
some area that I talked about, and then I get them in touch with
the faculty member who did that research. That has spawned a
huge number of collaborations over the years. Just last week, one
of the people in the audience was very interested in the work that
Chuck Hansen is doing with FluoRender, a visualization system for
confocal microscopy, and she had downloaded the software and
got in touch with me. I just exchanged emails with her yesterday.
She’s at Harvard and Brigham and Women’s Hospital, as a genetics
researcher, and is very interested in using FluoRender for her re-
search.

And what were those?

When I was at IBM Research, multiple people were in-
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terested in different aspects of the research I talked about, and I've
gotten them in touch with them. One example was with Valerio
Pascucci. I know they just had a conference call with some of the
researchers at IBM Research and Valerios team. This happens all
the time, and it’s one reason I think it's important that 'm out there
giving these talks, even though I don't like to travel anymore. It was
really great in the beginning when you hadn't traveled at all and
you were young and never had been to most of these places.

CP:
CJ:
CP:

CJ:  And at the Sheraton Hotel in the Paris airport. I always
enjoy being in—especially new places—meeting new people and
seeing old friends, and the science in the area, but it’s the getting
there and back that is tiring.

CP:

C]Z Yes, I would like to do that. Fortunately, with the better
quality of the video conferencing I have been able to cut down on
some travel. But we need faster transportation and easier transpor-
tation.

CP:
CJ:

CP:  The second personality trait—and Greg Jones also high-
lighted this one—I think it’s very important, in my opinion—but
your absolute loyalty to the SCI family, the faculty, the staff, the
students, and the collaborators. I think this is evident and so im-
portant.

C]Z Yes, I do feel a tremendous loyalty to everybody at the SCI
Institute. And it is like a family, to me at least. I definitely feel pro-
tective of the faculty, and I feel like one of the ways that I can help
my faculty be successful is to shield them from some of the things
that I have to do with the administration or with funding or politics
or other things that would take up their time, cause anxiety, cause
them to not be able to spend as much time and energy on their
research. I think that’s one of the things I can help with, as director
of the SCI Institute, and help my faculty succeed.

But beyond that, there is definitely a loyalty to—I want to
protect them just from harm in the world.

But now, same old [laughs].
Now, they know me at the Frankfurt airport.

That’s not necessarily good [laughs].

Need to come up with an easier way to do that.

And less painful.
Yes.

Professor Tom Fletcher meets with high
summer interns, 2014.

CP: And Greg’s also mentioned your firm belief in second,
third, fourth, and fifth chances.

C]: That’s right. And it's not always easy. I have not always
been good at that, but I have gotten better at that over time, and
just understanding that people are going through different times
in their lives and they have different stresses, and some of those
are professional and some of those are personal. And I don’t know
about most of them, probably. And so being able to just be more
understanding and allowing people to go through whatever theyre
going through and try to help support them in that process is
something I've tried to learn how to do better as time has gone
on. I think, in the end, it has just made everybody closer and more
supportive of each other when you’re able to reach out and help a
little bit maybe along the way.

CP:

C]: I've always wanted to create a supportive, secure environ-
ment in which people can pursue their research in the ways that
they think are best and support them. At the same time, I want
them to be part of the whole. I don’t want the person who just sits
in their office by themselves and only does their own thing without
consideration to contributing to the bigger whole. And there is ab-
solutely a tendency for some people to do that because it’s easier. It
takes more energy to interact with your colleagues and takes more
time away from your own research to be able to give some time to
your colleagues. But I found that doing so, it will give you back way
more than you have put in, in the future.

CP: How specifically do you encourage people to do that if
you notice that people aren’t engaging?

C]: Very directly, yes. Very directly. I've had multiple conver-
sations with multiple faculty over time. It usually starts off as just
trying to get them involved in new projects and asking them to col-
laborate, and hopefully that will start to spark. And then after a few
of those projects take off, then they’ll just do it naturally, on their
own. Sometimes it takes a little bit more prodding, a little bit more
direct interaction from me. Sometimes it takes me going to them
and wanting to work on a project with them to provide a spark, so
that they can see the benefits of collaboration. It happens most of-
ten when people are coming here who've already had careers else-
where, so they already have a way of working and they’ve had their
own lab and they do things their own way and they found that to be

People don't feel threatened. They feel secure.




successful. And now, here I am saying, “Well, no, you don’t get your
own lab. Your students are in a shared space and we share all the
facilities and the administration. And we want you to work with
other people” There’s definitely a transition period where it takes a
while, to go from the—

CP:

C]: Yes. But it happens. And it's happened over and over
again, and it’s been great to watch people develop and start moving
out of their comfort zones into working with other people and de-
veloping larger comfort zones and being more successful overall.

So just a bit of patience.

CP:  What are some examples with staff or with students?

C]: I think that it's on an individual basis with everybody be-
cause everybody’s different, faculty, staff, and students. I think with
the staff and the students, were able to be a little more direct up-
front, because they often haven't already had a career doing some-
thing. Some of the staff have but most of the students haven’t. With
the students, I can be more direct on, “I would like for you to be
part of this collaboration” And sometimes it just depends on the
student. Sometimes they’re ready to go, and it’s all I can do to keep
them from having too many collaborations, which I've had before.
I have to reel them back in because they start going all over the
place. With other people, you just have to keep pushing a little bit,
then a little bit more, to get them in that first collaboration because
they don’t want to do it or they don’t know how to do it.

CP:

CJ:  IthinkI'velearned alot of applied, on-the-job psychology
over the years. With the staff, if a staff member had worked at other
places and already had a way of learning, then that’s kind of like the
faculty member, of teaching them and encouraging them.

CP:

C]: That’s right. The way that we do things here. I think once
they make that transition, it is very smooth in how they all inter-
act, and they support each other. When someone is sick or they’re
going to a conference or they’re having a child or whatever it is,
then other people can come in and help support them during those
times. And that’s worked out really well.

So part of your background is psychology.

Helping them fit the job, really.

CP:  Well, our next trait, the final one—and this, also, Greg
discussed—it’s the respect that has grown over the years among
the faculty, and, of course, by extension, to everyone else. He said
it wasn’t always there. It was something that had to be cultivated.
From your part, what has gone in to growing this respect?

CJ:  Ithink its a combination of both myself respecting all of
the faculty, and I do, I wouldn’t have hired them unless I respected
them, but I think much of it comes from the senior leadership, the
senior faculty, many who have grown up at SCI, from being junior
faculty, who are now senior faculty. Rob MacLeod and Chuck Han-
sen and Ross Whitaker, who've all been here for a number of years
and have worked together on many, many different projects suc-
cessfully. Through that process of working together, they gain the
respect for each other. I think it’s then bringing in younger faculty
or other faculty who have moved here from other universities and
have them be part of these collaborative processes with some of the
senior people who've been here a longer time. They then start to
gain respect, more respect for these other faculty and staff. I think
it, in a sense, is contagious after that, where we have—

Professor Chris Butson, left, using a virtual reality system to explore
neurons in the brain with graduate student Will Usher in 2016.

[break in interview]
CP:

CJ:  1think I was saying that after a number of these interac-
tions, especially with the senior faculty who have worked together
for so many years and done it so well, that then the new faculty,
young faculty, and the faculty who moved here from other univer-
sities, start to gain that same respect, and it’s almost contagious in
that way. And then they continue that tradition.

CP:

CJ:  Yeah, self-perpetuating. There’s an expectation that were
only going to hire really smart, great people. We all agree and we
trust each other to make those decisions so that each area is really
in charge of identifying and recruiting and hiring into that area.
The rest of the faculty defers to the specialist in that field. They’ll
certainly give feedback, input, etc., but they trust the faculty in that
field to know best about who is the best person to hire in that area
and who would work, not only well with them but work with oth-
er people within the SCI Institute. And so there’s that trust. And
that trust has been exhibited over and over again. And it's never
betrayed, so that you continue to have it being a positive thing
where you don’t have to worry about so-and-so faculty going out
there and hiring somebody who'’s not going to fit or who isn’t good
enough, etc. Everybody trusts that each other will do the right
thing and hire the right people. And then they see it in action. It
reinforces their decision to trust. I think just having that happen
over and over again with the new faculty we hire and the projects
that we work on together has just perpetuated that trust over time.

So, were continuing with respect.

Self-perpetuating.

CP:  Well talk about that a bit more in our next session when
we talk about the future of SCI, but Greg mentioned that that re-
spect has really been a cornerstone, and then that will be perpetu-
ated in the future.

CJ:  Yeah, I think so, too. I think because it does build upon
each other and it has over a number of years. When you have peo-
ple who have been here for 15, 20, 30 years, and then they continue
to educate and work with new people who come in, then it just
continues to perpetuate, which is really great.

END OF INTERVIEW 3 WITH CHRISTOPHER R. JOHNSON
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CP: justa couple questions today and you can take them in-
dividually or tie it all together. Where does SCI go from here? In
other words, how do you envision the future of SCI. And your final
thoughts.

Where does SCI go from here? I'll start with that one. This
has been a wonderful exercise in thinking about where we’'ve been
over the last 25-plus years of starting with myself and Rob Mac-
Leod and a small group of graduate students, and then growing
into a larger laboratory, adding a new faculty member when Chuck
Hansen joined us and we became the Center for Scientific Com-
puting and Imaging. Then, making the transition to deciding, well,
is this something we really want to do, or should we just stay the
same size and be a center or a large research group.

Around 2000, the new century, we decided to take the
bold step and try to do something that had more permanence, that
would have more impact, have a longer lifespan, with many more
people. That’s when we proposed to the university to become a for-
mal institute. And we have grown substantially, significantly since
that time to over 200 total faculty, staff, and students.

Reflecting on those changes over these last few months has
been very interesting. I guess some of the things that I've thought
about during this time are the different paths I could have taken
as an academic. I could have chosen, like many academicians do,
to focus only on my own research and have a small group of a few
graduate students and a postdoc, and just one grant or two and be
very happy at doing a particular set of research that I could make
an impact in by myself and with my small group of students. But
when I look at the number of publications that have come out of
the SCI Institute over the years—it’s in the thousands—of journal
articles and conference proceeding articles and reports and disser-
tations and theses—and just to think about how I've been able to
magnify my ability and my impact to a much, much larger extent.

CP: so you're happy with your choice [laughs].

I'm happy with my choice. I think I could have been hap-
py following the other path, too, but I certainly would not have had
nearly the impact in the world if T had not created the SCI Institute
and interacted with all these amazing people, and provided that
supportive environment in which these really smart, hardworking
people could do amazing research and collaborate with each other.
It’s been a really interesting exercise to go through this interview
and think about the different paths and where we've gone and how
far we've come.

CP:

And what’s been created.

Yes. It’s really quite something. I think over the years we've
become an integral part of the University of Utah, such that, in my
discussions with President Pershing, if I were to get hit by a bus or
if and when I retire in the future, that the university thinks that we
are of high enough worth that they would like to see us continue,
and I agree. We've started to talk about succession plans for the
directorship of the institute, and also its future on the campus, and
how we would continue to grow, and in what ways we would con-
tinue to grow in the future.

When I think about the future of the institute, I usually
think about it in a five-year window. I have thoughts every once in
a while that go out beyond five years, but it’s so hard even to think
five years ahead because things change so rapidly, and one is always
on the lookout for new opportunities, and it will take you in direc-
tions that you have not planned, which happens all the time.

In terms of the overall planning, I see us growing, con-
tinuing to grow at a level of one or two faculty a year. I think that
when we've grown faster than that, when we've had, three or more
new faculty at the same time, it's been much more difficult to ac-
culturate those faculty into the way that we work together in such a
tight, collaborative interaction. I think that that is really important
to the environment. And the way that we do things here is to bring
people in and really, especially with all the faculty, young and old,
and bring them into the culture of how we work together so well
and so effectively and collaboratively. And that we want to do that
in a very thoughtful way as we move forward.

CP: so they have time to assimilate.
Yeah, exactly.
CP:

And you to them, of course.

Yeah, absolutely. I think adding one or two faculty at a time
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is a good growth model for us. Also, we can estimate the number
of postdocs and graduate students a new person is likely to bring
in, depending on whether they’re a young or more senior faculty
member. I think that in the next five years we want to concentrate
on getting more young faculty. In thinking about how long we've
been here, then looking at the slide that has the distribution of the
faculty, as far as rank, we have many more full professors than we
have associate professors, than we have assistant professors. Seeing
how that’s changed over the years has been quite amazing. We have
an amazing set of senior faculty now. For the future, we definitely
need to be bringing in some more young faculty. Miriah Meyer is
up for tenure this year, and once she gets tenure, which I'm sure she
will, that will leave us with only three assistant professors. And all
the rest, the other 17, will be tenured faculty.

[both laugh]

CP:  Thatsan interesting ratio.

CJ:  Itsan interesting ratio. I continually think about the di-
versity of our faculty. Within computer science especially, it’s so
challenging to recruit women and minorities, because we have
been, as a field, ineffective in broadening the diversity of our field.
The latest studies show that we had the most diversity in our field
back in 1984, and it’s gone down.

CP:

CI: That’s nationwide. We are similar to those standard num-
bers, in terms of the number of women and minorities on our
own faculty. There have been millions and millions of dollars and
studies, from the National Science Foundation and others, that
have put together these programs. Every once in a while, one is
successful in a local environment, but nobody’s been able to figure
out, overall, how to make those changes so that we see much more
diversity within computer science. Apparently, it’s a very hard nut
to crack, and nobody has been able to crack it, yet. But I certainly
continue to think about diversity, especially from my days at the
ACCESS program, which was all about bringing in young women
in science and engineering. I directed that program for a number
of years and was on the faculty every summer and taught. But not
many of those students went into computer science. They almost
all went into other fields of biology and math and chemistry.

So that’s nationwide.

Professor Guido Gerig, left, with a student in 2010.

CP:

way?

CJ:  1woud say physics is and some of the other engineering
is affected in the same way. But more of the life sciences—biology,
bioengineering—they’re almost 50/50, in terms of students. And
then you look at physics and there are maybe one or two women
faculty out of 30 or 40. And computer science is pretty similar. It’s
amazing.

CP:

CI: And nothing—I mean, there’re lots of theories out there,
but no one can—and people have implemented new—based upon
those theories and speculations—people have tried out new things
and they’ve been somewhat successful here and there, but nobody’s
been able to find something that really works in a big way.

CP:

CI: It’s true in most places in the world. There are, I think,
examples of where, for whatever reason, it’s not true. For example,
in Italy, I think in mathematics there is a much larger percentage
of women than in most other European countries or in the US,
for whatever reason. Nobody’s been able to figure this out, but it’s
something that I think about. It’s always on my mind when were
doing faculty hiring and we want as diverse of a place to work as
possible. We do better with the students and the staff, but are still
working hard on faculty diversity.

And I think of areas for the research—we've primarily
been in these core areas of visualization and image analysis and
scientific computing. And I think that the visualization side is the
side we have the most people in and we're probably the most well
known internationally, in terms of our research. We have more vi-
sualization faculty at the SCI Institute than anywhere else in the
world. That’s not the case in scientific computing or biomedical
computing or image analysis. So we definitely have some places
to grow. I think especially in biomedical computing and scientific
computing, we just don’t quite have critical mass in those areas to
really compete at the national and international level. I think that
those areas will grow, and especially with the advent of big data
and data science and linking in with the computational science and
scientific computing that we have already. I think that leveraging
that for the future makes a great deal of sense. This year were going
to be looking for a new person in scientific computing, somebody
who has skills in data science. Were also looking for a new fac-
ulty member in image analysis and continuing to build in those
strengths as well.

My short-term, five-year lookout says that we're just at
the tip of the iceberg of starting to use visualization and imaging
and computing to tackle really complicated real-world problems.
I think we chose, albeit luckily and not on purpose, but we chose
well, in terms of the areas that are the pillars of the SCI Institute,
that these continue to be important to many, if not most, of the
important interdisciplinary problems that we see in the future.
The research pillars of visualization, imaging, and computing span
the space of medicine and science and engineering, and more and
more into the social sciences and business and the humanities and
even art. We're seeing that our impact is broadening, if anything,
for the future.

So those other related fields are not affected the same

And no explanation.

Is that true only in the United States?

CP:  What are some of the examples of the real-world prob-
lems in those areas?



Certainly many applications in medicine. They cross all
the fields in medicine: cardiology, neurology, cancer, genetics, ra-
diology, you name it.

CP:

Infectious diseases probably?

Yes. Pathology, development, aging. I can’t think of any
part of medicine where the combination of some of the things that
we do is not important and applicable, and the same with most of
the sciences and engineering, too. There’s just problem after prob-
lem after problem. And what were seeing is that some of these
techniques are also important in other fields as well. In business
and finance, because of the increasing need for large data analysis
and the need for information visualization, but also for computer
modeling and simulation, as well. For digital humanities, there are
many different applications of visualization and in the image analy-
sis as well, from old texts and automatic text reading, and then try-
ing to understand the different texts and how things change over
time, of texts and poems, etc. Miriah Meyer and Nina McCurdy
and Kate, we already have published papers—

CP:

Poemage.

Poemage. That’s right. An interesting application, a useful
application of our visualization in the humanities. And in the so-
cial sciences and geography and geology and geophysics, you name
it, I think it is just taking off. Having more people who span some
of those other spaces, who are outside of our traditional work in
science and engineering and medicine, I think will be really inter-
esting for the future of SCI. I think we’ll see a broadening over the
next several years, instead of —I'm sure we'll still go deep on many
applications, but instead of only adding people who are more like
ourselves, we'll start to broaden out in these areas, still in the core
areas, but that they’ll be broader application areas for this technol-
ogy, and some new technologies as well in these areas.

It will be fun and interesting. And it will change a lot ev-
ery year, from now until whenever I decide to retire, and we find
somebody to sit in this chair and continue moving us forward in
different ways. I am sure it will be really exciting to see what hap-
pens.

CP: And you've started a little bit of that already, too, for ex-
ample geophysical studies. And I know Amy Gooch did the agri-
cultural study, which is very applied science in a way.

That’s right. And Miriah just recently got a new grant with
Kerry Kelly, Ross’s wife, who's in chemical engineering, on pollu-
tion analysis and visualization, looking at some of the climate and
weather and effects. We recently had a visit by the president and
several faculty of the Carnegie Institution for Science, and they
brought a whole breadth of new problems in astronomy and astro-
physics to us, as well as many other problems and challenges. We
saw many possibilities for new collaborations. Actually, they were
so interested that they’re coming back in December with a smaller
group to talk about more collaborations with us in the future. I
will say that I've recently had multiple discussions with different
people in physics and astronomy, talking about new telescopes that
they’re building internationally, and the large amounts of data that
they’re recording on a daily basis, and they need analysis and visu-
alization tools to help them understand these enormous amounts
of data. We have an initial grant from the National Science Foun-
dation to work with some folks on the ALMA Astronomy Project,
and we're in the process of writing another proposal with them and
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with some other of the physicists here for new visualization and
data analysis. The importance of visualization and image analysis
and scientific computing just keeps broadening. The more we look,
the more applications we see, and I see a really bright future for us.
We're not going to run out of things to do.

CP:

Never going to be bored.

For a long time in the future I can’t see a time when we are
going to be bored. It’s really been about managing our success. It’s
trying to choose the best possible collaborators who have the most
interesting problems that we can work on, and then using those as
ways to gauge and to extend our impact. If we work with the best
people on the most interesting problems and those people have
success based upon our collaboration, then that brings other really
interesting people with more interesting problems to our table we
can meet and collaborate with.

When I think about just the sheer number of opportuni-
ties that we have, it vastly exceeds our amount of time that we have
to be able to work with these people. I actually spend a fair bit of
time just trying to get people in touch with other people outside of
SCI I think might be able to help them, because we're overloaded
with projects and collaborations right now and we just don’t have
the cycles to be able to do everything that comes our way. And
that’s a good problem to have.

CP:

It’s an excellent problem to have.

It shows we're relevant and that people are interested, but
there’s just too much out there for us to do, which is great.

CP: Greg had mentioned the growth of—shall we maybe call
them semiautonomous centers in SCI? How would that fit in?
Would that take off some of the burden?

It’s a way we're thinking about organizing some of the dif-
ferent areas and different enterprises. I think the model will provide
us with additional structure that groups of faculty will be able to
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have dedicated centers for different areas of emphasis, and that will
bring in and organize a new set of collaborators who will be under
the umbrella of a center. I would love to see—and we are starting to
have—more and more centers that are driven by different faculty
who would like to move along a leadership line themselves. It’s a
way for them to do it within the context of SCI, so they don’t have
to leave SCI to be able to exercise their interest in becoming a cen-
ter director or leader.

CP:

CI: Yes, that’s right. It’s, hopefully, a way that we can keep
our star faculty and also work with them and help support them
in their goals to take on more leadership capabilities and goals for
themselves with these new centers.

CP:  And whatever different directions you go, you will always
be trying to maintain this very respectful environment, what we've
discussed is the culture of SCI, I assume.

CI: Yes. That’s the nice thing about having these structures
internally is that we are setting it up so that we’ll have shared in-
frastructure and shared personnel so that the new centers will have
staff who are partially funded by the SCI Institute and work with
everybody, and then partially funded by the center to do center-ori-
ented work. They’ll always have a foot back into the SCI Institute
and always be part of the culture, the environment, everything that
we do within the SCI Institute, within the center. It’s a way not to
get separated. It’s very easy to just cut yourself off and not interact
and go oft in your own corner and be independent, which is fine in
many, many ways, but it's not the kind of culture that we have at the
SCI Institute. I think that trying to keep that culture is very worth-
while; otherwise, there would be no reason to keep them within the
institute. They would just go off and do their own thing. And fac-
ulty are—certainly they can do that if they want to do that. I think
that most of the faculty, thus far, see the benefits of staying within
SCI’s overall umbrella, in terms of the infrastructure and the staft
and the help that we can provide them. So they can, in a sense, have
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their cake and eat it, too. They can have their level of independence
and the goals of directing their own centers, research centers, but
at the same time, still have a little bit of the nurturing, the safety
net, the support that comes along with having it within the SCI
Institute.

CP:  Yeah. What we've talked about—it’s not just amazing re-
search that’s come out of here but this very unique culture, that
defines SCI, really.

CI: It does. And the more I travel—I was just at the University
of Illinois, at the National Center for Supercomputing Applications
last week, and that is another center that has lasted over the years. I
think they just celebrated their 30th anniversary. NCSA was started
by Larry Smarr and has a very large footprint on the University of
Illinois campus. They have had multiple successful directors over
the years and they have continued to grow and continue to be im-
portant to the University of Illinois campus. When I was talking to
their leadership about NCSA and SCI, there just aren’t that many
places around the world where these interdisciplinary centers and
institutes have been able to be created and then thrive for multi-
ple decades. We see ourselves as very fortunate to be among those
handful of national and even international centers and institutes
that have had the longevity such that they're still relevant after 25
years or even 30 years, like NCSA.

CP:

CI: So I'm happy. 'm proud that we've been able to do that
and I think we’ll be able to continue to be successful and celebrate
our 30th anniversary in the not too distant future.

CP:
CJ:

CP:  Well, do you want to throw in a few of your quotes and
give us some final thoughts, too?

CI: I do. People who are reading this and don’t know me
personally will not know that I pretty much wear shorts and polo
shirts every day. Although it is the case that I do wear long pants
after it snows, and in the winter, although there are people who
know me that will tell you that I never wear long pants—

[both laugh]

CI: There’s a wonderful quote by Henry David Thoreau that
says, “Distrust any enterprise that requires new clothes.” I definitely
agree with that one.

CP:

CI: It’s been fun to be able to have a position that I don't have
to require new clothes.

CP:

CI: Or long pants for the most part of the year, which has
been great.

I was on a panel at the Visualization Conference a few
years ago where it was about creating successful centers and insti-
tutes. The question that was put to all the panelists was, “What do
you think are the reasons for your success?” I have a slide that was
just a tongue-in-cheek slide, which was, “Be tall, blond, left-hand-
ed, vegetarian, and wear shorts. If you have all five of those things,
you cannot help but be successful”

Very impressive.

And then after that the 50th.
[laughs] That’s right.

Trust Thoreau [laughs].

Or long pants.



CP: [laughs] That’s the definition here of SCI.
[both laugh]

C]: Of course, those may be elements of my personality, but it
has much more to do with the hard work and the collaboration and
the people and the things we've talked about over the last several
interviews.

Let’s see. Maybe a couple more quotes just to—I want
to make sure we have the Douglas Adams, “I may not have gone
where I intended to go, but I think I ended up where I intended to
be” I think we had that one before. Which is really true.

And there’s one by Herm Albright, “A positive attitude
may not solve all your problems, but it will annoy enough people
to make it worth the effort” One of the things I really learned is that
always having a positive attitude has really been helpful. I see so
many times throughout my career where we’ve had people who will
say, “It can’t be done”” It’s so easy to shoot down fragile ideas, and
it’s so hard to provide an environment in which fragile ideas can
take off and become less fragile, and become successful. I think that
that’s something that I do and that we do here really successfully.

CP:

C]: We really take care of those fragile ideas and the people
who have those fragile ideas, and try to support them, and ward off
the naysayers.

CP:

C]: I do, too. I think that it has been one of the cornerstones of
everybody who's here is that ability to be positive. It’s not to say that
we're not honest about things that are not correct, but that those
scientific discussions are different from the kind of new ideas that
people have in the ways and the areas and the new pieces of tech-
nology, the new ways of doing things that are fragile and that we
protect.

Yes.

I think SCI kind of exudes a very positive attitude.

I also want to do Eddie Cantor’s, “It takes 20 years to make
an overnight success.” There have been many people who have just
discovered us or found out about us and think that we’re an over-
night success. Well, yes, once you count those first 20 years—

CP:
CJ:
CP:

CI: Let me just find that real quick. Kurt Vonnegut: “Those
who believe in telekinetics raise my hand”
[both laugh]

CP:
CJ:
CP:

CI: I do. Itis a great list, and I enjoy going through them from
time to time to look at them and rethink about them. Hopefully, I'll
be able to keep this list of quotes online growing, and continue for
future generations to be able to look at my quotes and enjoy them.

CP:
CJ:
CP:

ence.

CJ:

END OF INTERVIEW 4 WITH CHRISTOPHER R. JOHNSON

The rest of it’s overnight.
Then we're the overnight success. Definitely.

How about the Kurt Vonnegut? Just for a funny note.

I love that one.
That’s a good one.

You've got a great list there.

Part of SCI’s legacy.
Yes [laughs].

Thank you so much. This has been an amazing experi-

It’s been fun. And thank you. Thank you very much.

Visualizing the formation of a spiral galaxy.
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CP:  This Everett Cooley oral history project interview focuses
on the unique culture of the University of Utah’s Scientific Com-
puting and Imaging Institute, or SCI. Several individuals are con-
tributing to the discussion of SCI. As an introduction to each, we
are including a brief bio.

Robert S. MacLeod, the cofounder and associate director
of SCI, is a University of Utah professor and vice chair in the De-
partment of Bioengineering, and an adjunct professor of internal
medicine, cardiology. He was also the cofounder of Comprehen-
sive Arrhythmia Research and Management, or CARMA, at the U.

Rob holds the following positions: associate director of
the Nora Eccles Harrison Cardiovascular Research and Training
Institute, the CVRTT; associate chair and director of the under-
graduate program in biomedical engineering; codirector of the Na-
tional Institutes of Health/National Institute of General Medicine
Sciences Center for Integrative Biomedical Computing; codirec-
tor of the summer course on image-based biomedical modeling;
member of the board of directors of the Computing in Cardiology
Society; member of the International Council of the International
Society of Electrocardiology. Rob has published 120 peer-reviewed
articles, played a role in the organization of nearly 50 conferences,
been the recipient of numerous grants, including several from the
National Institutes of Health and the National Science Foundation,
and served as an editor or reviewer for dozens of granting agen-
cies and journals. He has served as the advisor or as a committee
member for nearly 200 doctoral and master’s students and has su-
pervised 11 postdoctoral students. Rob’s research interests include
cardiac electrophysiology, computational electrophysiology, com-
putational electrocardiography (forward and inverse problems),
cardiac arrhythmias, electrocardiographic mapping, scientific vi-
sualization, bioelectric signal and image processing, biomedical
image analysis, atrial fibrillation, experimental investigation and
clinical detection of cardiac ischemia, and defibrillation.

First, thank you very much, Rob, for contributing to this
discussion of SCI. The institute, according to Chris Johnson, owes

much of its success to you. And he has also credited you with con-
tributing to his own early success. He has described your long col-
laborative relationship as well as friendship. And he notes that the
two of you complement one another. Tell me about how and when
the two of you met and how your early collaborations led to the
founding of the predecessors of SCI and ultimately to SCI.

Chris and I first met during a visit I paid in 1989 to the
CVRTI. At that time, I was finishing my PhD and looking for a
postdoctoral position and came to the CVRTI to interview and to
explore that option. So Chris and I met during one of those inter-
views. He had just assumed a position at CVRTI and we imme-
diately connected, realized we had a lot of common interests and
wanted to solve some of the same types of problems in our fields,
and especially to make more extended use of computing. We knew
that computing was a wave that was going to grow and going to be-
come a bigger and bigger factor. And we recognized that potential
and thought that’s the tool set we wanted to grasp and develop.

At the same time, we knew we had a lot to learn in the
classic techniques of experimentation and clinical data gathering
and in these areas of, for me, electrocardiography, electrophysiolo-
gy of the heart. And so the CVRTT was a natural home for me. It’s
why I came here in the first place. The experimental capabilities
were outstanding. The people were among the world’s best. And I
knew I could learn a lot about that aspect of the field and that by
understanding both the data acquisition side, experimental side,
even some of the clinical aspects, and then bringing computational
tools to bear, that there was a lot of progress that we could make.

Chris was more of a physicist and a mathematician. And
so we, right away, complemented each other in our skill set. My
training was in physics initially and then physiology. So I knew
a lot more about the functioning of the heart and the organs and
the rest of the body than Chris would've had in his training. And
he knew a lot more about relativity and numerical methods and
elaborate mathematics that I had never had a chance to learn. So
right away there was a natural complementary relationship there.
So even though we focused on the same problems, we came at it
with a different even starting point, skill set, and interest perspec-
tive.

And that was when we first met. Then I went back to Can-
ada, completed my PhD, and then returned in 1990. In fact, two
days ago was my 26th anniversary here at the University of Utah.

CP:

Happy anniversary.



RM:  Thanks! Before I came back in 1990, wed been in email
and we knew we wanted to hit the ground running and start work-
ing together on some projects. And we thought the smartest way
to get to know each other was to ride bikes together. And so we
started a longtime habit, highly addictive habit, of riding our bikes
up City Creek and using that time, especially riding uphill, to ride
next to each other and talk about our dream, our vision, the ideas
we had, how we might go about this, what we needed, who we
needed to talk to, all those things that formed a framework and
a grounding of what has become the SCI Institute. And that went
on for I can't even remember how many years and was, yeah, just a
wonderful foundation.

And, of course, during all these conversations, once again,
the complementary nature of our personalities started to emerge.
And in a nutshell, Chris is the less patient one. I'm the slightly more
patient one.

CP:

RM: 1 think hes the one with a better sense of the big vision
and the ability to focus on the larger scale. And 'm probably a little
better at—not worrying. I'm not a worrier. I think we’re both very
optimistic people. But just thinking about the details and trying to
anticipate what we needed to check on, gather, implement, orga-
nize, how to make all that work.

So between those sort of two, I wouldn't say poles, but
those two complementary aspects, we were able to cover a lot of
different aspects of what we needed to do. Chris had been here
longer. He had the connections. I was a newcomer. Within a cou-
ple of years of our first meeting, Chris started to make stronger
ties toward computer science, which later became the School of
Computing, whereas I developed my ties more with bioengineer-

He says the same [laughs].

SCI cofounder and associate director Rob MacLeod
(2011); heart model in background.

ing and the biomedical engineering program and cardiology and
the medical connections and developed this physiology, very bio-
medical-centric skill set that I think continues to form this comple-
mentary nature of our relationship. He’s much more the computer
scientist and the visualization expert. And I enjoy the application
of these things, specifically to biomedical problems. And so I think,
while he continues to be involved in brain research, for example,
and loves to have a hand in biomedical applications of computa-
tional tools, and I certainly love to learn new computational tools
and develop them and I guide developers and help software come
together, we certainly continue to have our core strengths in slight-
ly different areas that are just remarkably complementary.

And so we've just gone on in so many regards, both find-
ing commonality of vision and purpose and being able to divide up
the tasks in a way that works for us both. So whenever there’s a new
problem, a new task, a new grant to write, a new center to create, it
doesn’t take long for us to figure out who's going to do what. There’s
a certain pattern to that. We know each other’s skills. We can very
quickly allocate the job at hand and get on with it.

And I think, of course, at the base of it all is a friendship
and also a great deal of respect for each other. And it’s hard not to
respect all that Chris has accomplished. And I do at all levels. And I
feel that same respect from him. So I have complete faith and trust
that the parts that he'll take on, the decisions he’ll make, will be for
the good of the group. We've both individually done very well and
are certainly as successful as we want to be individually but we also,
I think, are very good at recognizing that that success is incidental
to the success of the collective.

CP:  The good of the group.

RM: Yeah. And we both get an enormous kick and enormous
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gratification out of seeing our students do well and make their way
in the world, to see our colleagues come and prosper. We love to
recruit good people, but we don't just give them the keys to their
office and let them make their way in the world. And that’s because
we know it’s important to provide mentorship and support. But we
also get a lot of personal joy out of seeing those successes. And that
eventually feeds the success of the whole enterprise and ultimately
the whole university.

I think that’s another thing we share: we're incredibly hap-
py with the way the University of Utah has been able to support us
over the years and see this new vision, which was pretty radical at
the time. And it wasn't an obvious thing 25 years ago to say that
computers were going to be ubiquitous, and computational and vi-
sualization tools were going to be something that every scientist
has to have access to. That was a novel idea at the time.

CP:  What were those—specifically you mentioned on your
bike rides that you had dreams and visions. What were some of
the dreams and visions? Because you went through a couple other
centers before you arrived at SCI.

Yeah. SCI was kind of always there. SCI was the core. SCI
is the centerpiece of my career. And whenever I do get engaged
in other groups and other centers I always see that as a—I don’t
even want to say spinoff. Instead, I see it as a related activity. It’s
an opportunity where I hope my experience having created SCI
can be of some use. And obviously my involvement comes out of
some expertise in that domain. I wouldn’t go oft and start a center
in biomaterials or other field unrelated to my core expertise. But
I'm quite confident doing it in any area of cardiology. So I think
SCI was and is always the core, always the place we focused the
most attention. And it certainly has our first allegiance. And we just
saw it as a great opportunity for people to come together and both

develop and utilize technology.
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An interdisciplinary team at the Comprehensive Arvhythimia
Research and Management (CARMA) Center has made use of 1l
segmentation, image analysis, mesh generation, and simulation
capabilities of Seg3D to create Corview for AF management.

I think what frustrated us in our early interactions with
computer science—because, again, neither of us came out of com-
puter science. We don’t have degrees in computer science. And we
started to interact with computer scientists because we knew they
had great capabilities and that this was going to be our well, on the
technical side, to draw from. And we knew we had to get to know
them. And so we did. But one of the things that frustrated us from
the very beginning was seeing the number of amazing discoveries
and novel breakthroughs, great ideas, and clever algorithms that
resulted in a paper at a conference, let’s say, and never really went
any further, never made it into the hands of scientists. And when
you work in that crossover domain you realize how important it
is to have access to those tools. That a tool developed in a vacu-
um, published in a vacuum, and that never makes it into anyone’s
hands, is just a wasted effort at the end of the day. We always saw
this from a very pragmatic perspective.

Of course we understand the elegance of computer sci-
ence and the beauty of math and appreciate that there’s intrinsic
beauty in that we don’t want to push that responsibility for transla-
tion to the inventors of some of those ideas. But we always thought
there has to be somebody in this whole game who can understand
these ideas, extract the most valuable ones and put them into ap-
plication, bring them to the scientists, based on an ongoing dis-
cussion about what the scientist needs. Then we need to explore
how to expand and modify and gather the tools together that the
scientist really needs to accomplish the ultimate goal of what we’re
all interested in. In my case it’s biomedical sciences. SCI obviously
has a broader scope than that.

But at the end of the day, I think all of us, even the com-
puter scientists, are here because we want to see what we do ap-
plied to something and computer scientists also want it to feel like
they’re making a difference in some area of application. And that’s
a great motivator. When you spell that out, when you hold that in
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front of somebody as an opportunity, that motivates a huge per-
centage of scientists and especially engineers.

CP:  Thats the whole basis for what youre doing here.

RM: Yeah, it really is. It really is. It’s turning these little gems
into something that becomes the whole ring or the whole piece of
jewelry.

CP:

RM: Of course. I mean, therein lie both the challenge and the
fascination. And some people (like us) love that challenge. For
some people, it’s the worst thing in the world they could ever do.
Some people want to be in a very well-confined, well-constrained
area of their discipline. And thank goodness because they become
the true experts and they make amazing progress. But some of us
don’t feel comfortable in that box.

CP:
RM: Yeah.

CP: You're, as we mentioned, one of the associate directors of
SCI. What is your particular role in your position as the associate
director?

It’s a huge interdisciplinary enterprise, isn't it?

You want to tie bigger things together.

RM:  We have a core group of us who are the standing associ-
ate directors. Greg Jones is one of them and he, since he came to
SCI, has handled the administrative responsibilities and managed
that whole side of things, as well as lots of personnel, and even a
good deal of science. So I would say he’s been more of a full-time
associate director in practice. And then Chuck Hansen, who was
the third person to join the institute, or the group, before it even
became an institute; he and I are the standing associate directors.
And my primary interest, I would say, is certainly the biomedical
applications. So I'm very curious and very happy to help and fa-
cilitate and just track and do whatever I can when one of the SCI
groups gets involved in biomedicine. And that can be as diverse as
pointing out granting opportunities, helping them formulate their
specific aims, making connections for them. They may have a great
idea that I can see the potential of but they don’t know who would
actually be interested in that idea. They don’t have a biological or
biomedical partner. And I love to find those relationships and nur-
ture those relationships and see them take off.

So I see myself fundamentally playing that role. As an ex-
ecutive, we obviously share lots of discussions and decision-mak-
ing on practical aspects of the institute, everything from space to
infrastructure. We all have those discussions. But we tend to in-
volve as broad a group as we can in a lot of these decisions that
affect everybody. There’s a very strong sense, in the institute, that
while the director position is the decision maker, it's not sort of a
Swiss-style democracy, if you will, but that everybody has a voice.
Everybody can come to the table. Everybody can express their
opinions. I think Chris does a remarkable job of listening well and
taking all the input when he makes decisions. And that percolates,
obviously, down to us as an executive. We really want to make sure
that the decisions that affect everybody should involve everybody.
And so when we're looking at new large-scale computers or space
decisions or anything like that, that affects the whole place, then
the first thing we do is make sure we get input, and, as often as
possible, try and create consensus. We do a lot of rule by consensus
here. I think the number of difficult decisions that Chris has to
make at the end of the day is probably pretty small. And whenever
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he does have such a decision, he’s had a lot of input. And I think
everybody feels that, even if the decision maybe doesn’t go quite
the ideal way from their perspective, they know they’ve had their
say. And I think there’s a strong loyalty within the group and a great
deal of respect for that style of leadership.

CP:  Now, I know that you have a strong interest in institution-
al memory, you've mentioned before. I mean, that was part of the
impetus for talking about the culture of SCI. And Chris has men-
tioned a strategy for success that he learned indirectly from David
Evans and Ivan Sutherland. Four points: hire the best people, never
sacrifice quality, put the best resources in the hands of the best peo-
ple, and create a supportive environment. So I think what I'd like is
your opinions on each of these.

The first one - and you’ve touched on this a bit already -
but how have you gone about attracting the best people? What is
your recruitment strategy?

RM: Yeah, its really interesting. The thing we learned pret-
ty early on is that it’s rare that by casting a broad, open net that
you'll, with any efficiency at all, end up with the sort of people you
want, that the best approach is to seek out, learn about, and iden-
tify those people, then approach them and actively recruit them.
Passive recruiting is an incredibly time-consuming process. And I
don’t know of good ways to do it, quite honestly. I don't think we
create the filters that well to sort it out quickly based on submis-
sions of paperwork or things like this. So we do an awful lot of, I
would say, ongoing opportunist recruiting, in the sense that we're
always looking for good people when we go to conferences. We
travel a lot and, we meet people all over the world. And I think all
of us keep a little list in our heads of the kind of people who might
fit at SCI. And, of course, we aim most often at the younger end of
the spectrum. We want to bring new people into SCI all the time
and young people especially. So we love to interact with even grad
students but certainly postdocs and junior faculty as we see them
in all these interactions we have.

This is one of the reasons, I think one of the motivations,
for as much travel as we do. It also allows us to promote. And that’s
another aspect of this. But I think it allows us to actively look and
meet people. And that network of people is useful for many, many
things. It’s useful for collaborative relationships; it's useful for ob-
taining support, interactions, people to test things, people to pro-



vide data. It can be all sorts of different things. So we're very big on
building these personal relationships.

But one aspect of that is always the recruiting one. And
I think we're always looking for those good people. So that’s step
one. And then step two is to bring people here and make sure they
see what it is we have going on. And my experience is it doesn’t
take long, when you have somebody here, even if they come for a
couple of days to give a talk, meet with faculty, meet with students,
it doesn’t take long to size them up and see if there’s a certain reso-
nance that occurs.

CP:

RM: T1like to think we're okay at it at least. And it’s one of these
sorts of things that we look at, I think quite objectively, and don’t
view it as a value judgment. It’s just there’s a quality of interac-
tion that we're looking for. And when you just put somebody in
the middle of it and watch them work, watch them interact, watch
them engage, watch them resonate with the place, then I think you
can identify those that you would say, “That’s the kind of person
I think we could benefit from, that would fit” And so fit is every-
thing. Fit is so critical.

CP:  Chris mentioned before the “no asshole” rule. How does
that apply? The culture here is so amazing. How does that work?

So you've gotten good at that then, obviously.

RM: Yeah. We certainly have lots of people who come and
are sometimes quite forceful, saying how much they would love
to come back and how great a place it would be to work. It has a
lot of visual appeal to start with. And so people get wrapped up in
that. But I think when you watch people interact, when you watch
how well they listen, when you watch how well they’re able to seek
out commonality versus seek out opportunities to improve their
stature, to make themselves look more whatever, more powerful,
smarter—So I think it’s really key to have people who are good at
listening and good at wanting to know what is going on in this
place. And then being able to take the next important step, which
is to say, “I could interact with that. I could see how what I'm do-
ing would fit with what youre doing. And here’s how we might go
forward on this if we were to somehow work together” And I think
that ability is essential. The people who do well here I think are the
people who do interact regularly and are good at listening, good at
seeking out other people to talk to.

And conversely, the people who struggle a little more are
the people who tend to be a little more isolated. They sit in their of-
fices and don't really reach out too much, don’t go to the seminars,

Students attending a graphics processing unit (GPU) course
presented by nVIDIA, 2016.

don’t ask questions.

CP:

RM:  You know, most don't. Everybody who has left SCI has
gone on to bigger and better things. And that’s the most important
thing. The last thing we would want to do is to keep somebody who
was discovering it wasn’'t working for them. What I've learned over
time, and this is one of the hardest things in leadership, is actu-
ally firing people or encouraging people to go. What I've learned
over time is that there are many, many different environments. And
most people will find the right one if they just search long enough.
And by helping them with that search I'm ultimately doing them a
big favor. And overwhelmingly that has been my experience, that
in a month or a year somebody will come back who has left and
thank me or thank us for helping them make that break, and help-
ing them make that move, because now they’re in a much better
place and really enjoying things.

So I think fit on all sides is important. And it has this plus
side that were looking to recruit and keep people who fit well here.
But I think just as positively we're looking to identify those people
who would fit better somewhere else. 'm not going to tell them
where their best fit is. They have to discover that. But if I can help
somebody come here and recognize this is not the right place for
them, then I think I've done them a favor. I think I've done us a
favor.

Do they survive long-term, those people?

And I have wonderful relationships with some of these
people. Some of my closest collaborators are people who wouldn’t
actually fit here and who didn’t fit here. Some of them even came
to visit and we thought we might want to recruit them until we got
to a point where we realized this really wasn’t the right fit. As fan-
tastic as this person was, this wasn’t the right place for them. And
so they’ve gone on to other things. And like I say, some of them are
my closest collaborators.

So it can work on all sorts of levels. But you need people
who just fit in that groove, who get the big picture, who get the im-
portance of the whole over the individuals, and have the ability to
perform the interaction, the listening, the stepping up and guiding
and helping, even if it'’s not in any sort of job description, those
sorts of attitudes are what we look for.

I think in ways we work like I picture a small business,
where there are no boundaries as to who does what. You set up
some kind of structure but when there are cables to be laid out and
power strips to be plugged in—

CP:

RM: Everybody does it. You just do it. There are no questions
here about the appropriateness of a task according to pay grade or
place in the hierarchy.

CP:

RM: Yeah, absolutely. Absolutely. They have to have that atti-
tude, too. They have to have that flexibility. They have to see the fun
of it. I think we offer them lots of opportunity to be fulfilled in their
careers. We're always thinking about how can this person move up
to the next level? And if the next level’s not here, then for their own
good they’re probably better off moving to a different organization.
We only have a hierarchy that goes so far. And if somebody wants
to move up, then moving on is the best thing for them.

For example, we set a policy in place where we didn’t want
individual faculty, even very prominent and successful ones, to

Everybody pitches in.

And this applies, too, obviously, to the staft you hire.
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have single, dedicated administrative support. We wanted them to
have all the support they needed but we wanted to have that dis-
tributed over several people. Similarly, we didn’t want single people
to only be attached to one lab or one person. We want everybody
to be part of the collective administrative team.

And I think that’s worked out extraordinarily well. I think
the individual faculty feel well supported. They feel like, even when
their main assistant is not available for all kinds of good reasons,
they know theres a backup. They know there are other support
people who know what they do and know what they need and can
step in and help out.

CP:  Thats key.

RM: 1tiskey. And so the compartmentalization is very soft and
very flexible. And we also encourage people to continue to grow
and develop—and I've seen this, too: people get hired in one po-
sition and they get it figured out pretty quickly. And then the first
thing we’ll want them to discover, through conversation or trying
different tasks, is, for example, that there are some other things that
they could do that would broaden their skill set. This would give
them more to do in their day and make them feel more fulfilled and
ultimately make them more qualified, should they ever move on to
other positions.

CP:
RM:
CP:
RM: Yeah.

: ink that answers a question, too, about how you’ve cre-
CP:  Ithink that question, too, about how you’

ated such a supportive environment. But it does seem such a basic
approach that works so well.

You wonder why other departments and institutes don’t—
I really do.

It seems simple in a way.

RM: Yeah, we have discovered these things, in part through
our own experiences. We also spend time in different organiza-
tions, too, and try and observe how they function and try not to
make all their mistakes.

CP:

RM:  Exactly. Its what we've learned. And Chris has really made
a study of this. He’s spent more time than anyone, not just discuss-

And the successful ones probably do exactly this.

ing but reading about how organizations function well. And this
is, I know, one of his pet topics and hobbies: to understand how
organizations work. And so I think we've used all that knowledge
that he has gathered.

We've had administrators who were doing their MBAs.
And we encouraged them every week or every month to come in
with whatever new idea they’ve learned in one of their classes to
see, okay, how would that work for us? Is that something that we
could do here? And so we're always anxious to try new things out
and see what does work, again, for the good of the collective.

And so, yeah, I think that attitude works. It just allows
us to take on things that nobody thinks we could take on. And we
have a history of doing that. I mean, the very first, this big NIH
grant, that we still have, when we first approached the NIH about
even applying for one of these grants, they, very nicely, looked at us
and said, “Oh, you're a little young. Maybe you haven’t got quite the
experience that we look for in these positions yet. We have other
grants in our program that are smaller grants; maybe you could
start with one of those” We just kept looking around at what they
were looking for and discussing what it is we had in mind. And we
thought, ‘No. We have a scope that’s big enough. We think we can
take this on. We think we can learn what we need to play at this
level! And so we didn’t get the grant the first try and went back for
a second try and have been funded successfully ever since on this
single grant on this one project.

So I think that taught us a lot. The first failure taught us
that you just have to try and take stock, that you will overreach oc-
casionally, but that just means you have to rethink it and go forward
again. And so by no means every application since then has worked
for us. But I think we’re good at judging what we’re actually capable
of. And we were not intimidated and certainly not anymore. But I
think even back then we were not prone to intimidation, to think
that we’re too small or Utah is too insignificant or we’re too young.
We realized that it is, and it should be, about what we can actually
bring to the table, bring to the discussion, what we can actually
contribute.

CP:  And1 think you've also given that to your graduate stu-
dents because if they have failures of papers, they just keep on go-
ing.

RM: on, yeah. They get—
CP:

RM: Exactly. And they learn pretty quickly they have to be. On
the academic side of it, it’s really fabulous to watch students pro-
gress. And they naturally come to us and they want to know, “What
should I do? What kind of career should I pursue?” And I've had
students, quite explicitly, ask me, “What are the key characteristics
to be successful at this whatever?” And some of them even during
interviews. It started as I'm interviewing them to see if they would
be good grad students and all of a sudden they’re interviewing me

about what I think it takes to be a successful grad student.
[both laugh]

Undaunted [laughs].

RM: Andsowere always trying to evaluate. What are the char-
acteristics? What are the features? What are the things that make
people successful—or at least improve their chances of success? We
can’t make anyone successful. They have to make themselves suc-
cessful. But we can, with the right kind of support, make sure they
have exposure to the opportunities, to learn the skill sets, and to



match those to the career path they want to pursue.

CP:  That kind of leads into another question. Do you have
some examples of your successful recruitment strategy, maybe
even recent examples, postdoc or faculty?

Yeah. We never set this out to be an explicit strategy but
I guess it’s a reflection of the process that we believe in. We've had
two recent hires, both of whom were grad students in the depart-
ment. And I think that’s something that some organizations shy
away from. They say that there’s nepotism involved in hiring their
own and have to be careful of this. We look at it the other way. We
watched people develop as grad students. We have a good sense of
where they were. We've watched how they progressed out in the
rest of the world. And so we know a lot about where they came
from. And we've been able to track their trajectory, I think, in a
very healthy way. And when they come to visit we quickly see if the
lessons about SCI and the interactions they had with us stuck with
them. Or did they leave and then just breathe a sigh of relief and go
off in another way of working? And that’s all fine. Like I say, these
are not value judgments.

But in both the cases I am thinking of, they were people
who kept in touch with us and people who we saw get on amazing
trajectories, people we felt confident have just gone on a trajectory
that kept them harmonized with what goes on here, where we real-
ly had the strong sense that they understood the value of the edu-
cation they got here and the training they got here. And they were
ready to come back and give to the organization, to really do their
part to support the other students and the whole organization.

And so both those have been remarkably successful hires.
This is Miriah Meyer and Chris Butson. And so they’ve both done
extraordinarily well, in terms of getting funding and good teaching
reports and making progress through their promotions in their re-
spective departments. So I think they’re great examples of the kind
of hires that were pretty easy to make.

And I think in both cases, again, we were following them.
Of course, you always try and follow your students and see what
they’re up to. But these were two we kept an eye on.

CP:

You had it in mind.

We just saw they were on the right path. And if there were
an opportunity that fit their ambitions, that they would be people
we would actively go after. And I think in both cases they’ve been
just outstanding success stories so far. They’re three or five years
into their time here. One can never tell for sure, but all the indica-
tions are phenomenally positive.

And I think, again, the key thing that I still see in them
is this willingness just to contribute, to see this not as a stepping
stone, not as a way to make oneself more important, not as a ve-
hicle to greater glory, but as a place to really contribute and make
progress and leverage what’s here, add to the sum total of what’s
available and allow other people to leverage even a greater sum of
capabilities. And I think that ethos is a really important one. And
they got it as students, so they still have it.

CP:  How about graduate students? Do you design special ad-
mission criteria or is there any recruitment there? Or is that a little
more difficult?

Yeah, it’s an interesting process because, as with many
similar situations, there’s a role that an institute can play and there’s
a role that the department has to play. And I think thats one of the

aspects, on many fronts, that we've learned to negotiate effective-
ly. We engage well with other departments, to find ways to create
win-win situations, so that our recruiting somebody becomes their
recruiting. Our success becomes their success and vice versa. And
this is clearly true with the students.

In October we plan - this is the third or fourth time - to
cosponsor a booth at the major biomedical engineering conference
in the country. And this will be a cosponsorship, literally, between
the Department of Bioengineering and the SCI Institute. And we'll
send people at our expense, as well, to help run that booth. And
then we'll recruit students attending the conference and others (in-
cluding me) to help out with running the booth. And so I think we
make strong commitments to the departments and work really well
with them, like I say, on many, many fronts.

Specifically, on the grad student recruiting, I think we
have the same goals, to recruit outstanding graduate students. And
s0, again, it’s a bit of a balancing act. There are certainly cases where
I would say we take more of an aggressive stance on certain stu-
dents who we may have heard about through whatever connec-
tions. We then try to facilitate their interactions with departments
to make sure they get into the right program.

CP:

So they are kind of targeted, then?

Yeah. Some definitely we identify. Our colleagues from
other programs contact us and say, “I have a tremendous student
who I think would fit really well” And we’ll work with that student
and say, “Okay, what do you seek to achieve academically and what
kind of program would work?” One of the big decisions when they
come to work at a place like SCI is literally which department to
belong to. I mean, we have five different departments represented
here. So those are conversations we like to have early and give the
students a sense of what’s what.

It's worked out really easily and smoothly because a lot
of us in SCI have very strong relationships and strong responsibil-
ities in our individual departments. So that’s another aspect of, 1
think, why departments generally work well with SCI. We have had
chairs, vice chairs, and directors of programs in the academic de-
partments who are SCI faculty. And that’s ongoing today. The past
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two chairs of the School of Computing have been SCI faculty. And
I've been vice chair in bioengineering for 10 years now and will
continue in that role. And another SCI member was the director
of the graduate program in bioengineering for several years. The
current and past directors of the graduate program in the School
of Computing are also SCI faculty. So we really commit to those
relationships and I think that helps us a lot.

We work really closely with the departments on other
fronts. When the department initiates or develops its recruiting
program we try to be helpful partners. For example, if they want to
do a tour of students through the SCI Institute or have somebody
from the SCI Institute explain what we do here and how we might
help their research or how we could possibly provide a home for
them, if they want it to be based in SCI, we're very quick to respond
to all of those requests.

In some cases, we initiate our own relationships with pro-
spective students, postdocs, or faculty and then work with depart-
ments to get them into the appropriate department. In other cases
we are very responsive to whatever the departments ask us to do
for them, recognizing that good students, faculty, or staft benefit
everybody. They benefit the college. They benefit the university.
Even if they’re not SCI personnel, for example, if I have a collab-
orator in bioengineering and that professor gets a great student
and we work together, that benefits me and my students and our
group. The whole goal, I think, and the whole recognition here, is
there are almost always only benefits to collaboration and syner-
gy and talking together, to just putting individual egos somewhere
else and realizing that we all will benefit if we all contribute. And
that’s the ethos of SCI. And I don’t think we push our system on the
departments but we try to encourage other departments with our
own actions. We try and convince them that we really want to put
our money where our mouths are and support, in whatever way,
their initiatives that have that same flavor as ours.

And we're fortunate, I think—and it’s great to hear that
you're talking to Dave Pershing, because I think he’s been an amaz-
ing supporter of SCI. He has picked up on that sense of—you call
it interdisciplinary and that’s part of it, but there are so many oth-
er aspects to it, that creation of community, of open community.
There is a notion of open science, which is a buzzword that has lots
of meanings but I think we have created sort of open communities
here on the campus that make it possible for a poet to work with
a computer scientist or a physician to spend time in a computer
science institute like ours.

And when we first started, all this had to happen - I don’t
want to exaggerate — but I had to pursue these collaborations a little
secretly. I couldn’t be too open about these things back then be-
cause it was seen as somehow betraying somebody if you worked
across department or college boundaries.

CP:

RM: Exactly. It's worked. And I think that tide has turned in
many, many places. And Chris and I came from a place that had
a strong ethos of collaboration and cooperation within the walls
of that institute but not as much a sense of the responsibility to
other groups on campus as a whole. They saw themselves as a very
strong, tight group, with international relationships and an inter-
national reputation. And they did. It was a world-class place. It still
is.

But now SCI’s renowned for it, globally.

What has changed there, and again, this has been one of
my roles in that organization, the CVRTI, was to look outwards a
little more, to cooperate better with the natural departmental part-
ners that are on this campus and to be accommodating. During the
time I was acting codirector of that institute, when a cardiothoracic
surgeon needed a lab to do a procedure and test some ideas, we
were willing to be open to that, provide access to lab and technical
assistance. And I think we've moved a lot in that direction. And I
think that’s been to our benefit now. So now the CVRTT is not only
known internationally, it’s also known on campus to a much bigger
extent than it was. And that’s been my goal all along.

I spent five years as an acting codirector there and even-
tually one of us became the full-time director. I think during that
period we recognized very quickly that the prevailing isolation ap-
proach just wasn't sensible. It doesn’t work at the world level. Why
should it work at a campus level? Isolationism just never works in
my mind. So that’s one very specific example where we've changed
the climate of an existing institution and I think opened it up to its
own benefit.

CP:  Alittle bit of a switch here to one of the points in success
from Evans and Sutherland, indirectly from them: to never sacri-
fice quality. It seems like that must be a bit of a balancing act.

RM:
CP:

RM:  Yeah, exactly, what does it mean here? So I think it means
things like when a faculty member is not having success, by any
metric—And we try very hard to use a broad set of metrics, and
not just focus on the money; that’s a very narrow perspective on
success. So when a faculty member’s not getting the grants, getting
the papers out, maybe not achieving aspects of their own success,
we try to get active. We try to make them aware that they are not
alone, that there are experienced people within the institute who've
been down this path before, and really offer to step up and preserve
that sense of quality. At the same time, and Chris is spectacular
at this, we try very hard to recognize accomplishments when they
occur. And so when somebody gets a grant, when somebody gets
a paper published, when somebody has a major talk somewhere or
wins some kind of award—

CP:

RM:  Exactly. Even the five-year staff awards. The news of those
successes gets circulated. And I think it’s really important, because
it does support that notion that quality is recognized. We try to

Yeah, it absolutely is.

What does that mean here?

Or even their five-year awards I've noticed on—



turn that success into salaries. We pay good salaries to staff, better
than many other departments are willing to. And we try to do it in
a way that directly ties to their contribution and the quality they
bring to their task.

CP:  AndT think it encourages, even beyond collaboration, a
feeling of camaraderie here.

RM:  Yes. That for sure exists. Another approach we use is in-
teracting and discussing our research, presenting our research and
ideas to people. We believe that by gathering input and by being
open to input, the quality of what we do will improve. There are
also different ways that we both track quality and then try and im-
prove quality. It's no good just sending somebody a piece of paper
at the end of the year and saying, “You're ranked four;” or, “You're
quality number seven,” or something like that. That’s really a small
part of the story. And I think we all would rather use, as metrics,
just the sense that people have of themselves. People know when
they’re happy with their own levels of achievement and quality.
And so if you can engage with them on that basis and literally say,
“Are you happy with how things are going? Are you happy with
how your papers are getting published or your teaching’s going?”
And if they’re not, then there has to be a willingness to step in and
say, “Okay, let’s get people together to help. Let’s identify resources.
Let’s improve whatever or make available whatever it is that you
think, or we might suggest, would help improve quality” Because
there’s a huge amount of wasted ability that we see. I mean, we see
lots of faculty in other places — and I certainly won’t name names or
places — where you just think, “This is such a shame. This is a person
who is capable of so much and yet they just don’t get the support
necessary’

CP:  There seems to be almost, like, in sociology, for example,
the expectations one has of another person. But that seems to con-
tribute a lot, too, that excellence is expected here.

RM: Yeah, absolutely. Absolutely.
CP:

RM:  Sure. There are some outstanding examples who moti-
vate everyone. It’s great to have some really outstanding colleagues
around, at every level, about whom you can say, “Oh, that’s what
I could become” And we don’t push any kind of weird metric or
we don’t try and come up with an impact factor that we impose
and we are not constantly engaged in ranking each other or rating
each other. I think we try much more just to instill the self-satis-
faction of achieving goals that, I think, we all have. We've all come
to this academic career mainly because we have ideas we want to
pursue. We love the flexibility. We love the atmosphere. We love
dealing with students. We love the excitement of research. So that’s
not about getting rich or being personally important. It’s not about
power here.

CP:
beyond.

RM: Yeah. And I think we believe and say things like that. We
make it clear that quality is important. We try to use those words
when people come to work with us. When we hire people, we let
them know that there is that expectation.

CP:
RM: Right. Exactly. And I think that really helps a lot. It’s in-

Not gold stars on everybody’s forehead.

No, it seems to be a personal feeling of going above and

And it becomes the atmosphere.

teresting, we've had some students who are not terrific. And you
kind of wonder how did the drive for quality not rub off on them at
some point [laughs].

CP:  Well, some people [laughs] it just never does.

RM:  1ts quite astounding. But the good news is that most stu-
dents and most people, when they come in this environment, they
do respond to it. They do step up. They do achieve a lot more of
their potential.

CP: m your student handbook there are a few things I no-
ticed: the sense of personal responsibility, which needs to be highly
valued, as I mentioned, living up to expectations. And one, which
to me is amazing in a student handbook, the golden rule is men-
tioned.

RM: Yeah. We see respect of individuals and their differences
becoming a theme that we see at all scales. And it became very clear
right from the start that had to be fundamental to how we operate.

CP:

tion?

So you discussed that early on. The two of you had a no-

RIM:  Yeah, its interesting. I can't remember ever sitting down
and talking about it explicitly. I just think it emerged from our
personalities. I think we just brought that ethos to the table. And
neither of us went to fancy, highbrow schools or had these incred-
ible credentials that would make somebody immediately say, “Oh,
that’s the pedigree we want” And so I don’t think we had an infe-
riority complex. I just think we took it to the other level and said,
“Well let’s just stop all these arbitrary criteria and these little games
of evaluating the value of people. And let’s just respect each other,
give each other a chance, and then see what happens”

And so I'm a passionate believer in a lot of the aspects of
our academic system. And we were just, literally, yesterday talking
about this. I lived in Europe, I went to school in Europe. I love a lot
of the culture there, I still enjoy being there. I have collaborations
there. And education is one of those topics that I love to discuss. So
we have a Dutch and a German student, a Dutch student just visit-
ing. We have German postdocs. We have a lot of international stu-
dents. We were having this conversation about the German system
versus the American system. And I think one of the things I love
about the way we teach people is — and this plays out at all scales —
is that we put people in this situation in which their performance is
relevant to what it is they want to become. So we don't say, as other
systems do, “Your performance in high school will determine your
ability to become a doctor;” for example. We say, “Come to the uni-
versity. Grow up. Interact with doctors. Spend time in a hospital.
Learn what that life is like. Take challenging courses that cover the
kind of material you’ll have to know should you decide to become
a doctor. And then make your decision. And then apply and see if
you meet the criteria” And I think that way of doing things works
at all scales.

So I think when I bring a grad student in, I don’t care what
university they came from, I want to see and I want to read and I
want to get a sense when I talk to them that theyre committed.
That they have motivation and they really want to try hard. And
if I have those qualities to work with, I think we can do amazing
things. And I think we've always looked for those sorts of people
who just brought that energy, that commitment, that enthusiasm,
the motivation. And we didn’t worry too much about what their
grades were or what university they were fortunate or unfortunate
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enough to go to, but much more what can they perform here in this
setting, in this environment? And if they can live up to the quality
and find a place here, then they are in the right place.

CP: Andit probably causes them to even be more dedicated,
having that opportunity.

RIM: 1 think so. I think that’s so. I think lots of people who,
again, don't have the official sanctioned pedigree really appreci-
ate the opportunity, really appreciate being respected and given a
chance. And I'm a huge believer in just giving people opportunities
and not having preconceived ideas about whatever their prospects
are. And I think that’s something that Chris and I have always
shared. And tolerance has always been a key part of our personali-
ties.

And so I think it just was a natural extension to how we
could create a supportive environment. On the one hand we can
say, “Youre probably not going to be happy here unless you get
to a certain quality. But were going to try and get you that point
of achieving quality. We're going to do the best we can to get you
there. And if it doesn’t quite work out and it’s not the right place for
you, that’s fine. There are other places that will work out fine. And
you're not a failure because you didn’t end up staying here or this
wasn't the best step in your career path” And so I think as long as
you combine all those things, then you minimize the drama and
you minimize the emotional negativism that can really block prog-
ress, block openness, block the ability to listen to others.

And this is something that everybody gets here early on,
gets used to the fact that when they present an idea, when they dis-
cuss something, that there’s going to be other, sometimes critical,
comments about those ideas. And it’s not going to be behind their
backs and it’s not going to be over the coffee machine. It’s going
to be in an open setting where everybody respectfully says, “Yeah,
this might work but have you thought of this?” Or, “I actually think
there’s a problem with that idea. And here’s why”

And T think creating that sort of openness is something
we've recently had reinforced again and again, in all kinds of other
settings. We have ties through the University of Utah with graphics
to the movie world. And so we get this same message from people
like Ed Catmull and from another Disney Animation studio per-
son who gave a talk here just a few months ago. They tell us that
the only way they find they can really get everybody on board is
to have these open discussions in which all ideas are welcome, all
ideas are valued, and evaluated. And they're all discussed. And if
they’re rejected it’s not a function of who had the idea, or any of the
baggage that might come with, but as honest and open and realistic
an appraisal of the idea as possible.

So the bottom line is everybody gets used to critique, if
you want to call it that. I think critique is an incredibly positive
thing. It’s an incredibly helpful thing. It helps people formulate their
ideas and refine their ideas. And it’s not a negative atmosphere that
has to surround that whole setting. So we really, I think, work hard
and are effective at creating the sort of setting where people go into
a discussion thinking, ‘Okay. I've got to have it down. I've got to
know it all because there’s going to be people actually listening to
me. They’re going to actually try and ask me hard questions. And
I've got to be ready for that! And I think that creates just the right
atmosphere. And at the same time, they don’t go in thinking, ‘Oh,
I'm going to get beat up on this. And no matter what I say they’re
going to be all over me’

CP:

RM: 1t just doesn’t work that way here. And that would not be
tolerated. And so I think, in the end, people are very good at work-
ing together, interacting together, sharing, and helping each other,
through critical thinking and not just cheerleading. We do cheer-
leading but I like to think we're better than that. We bring a deeper
understanding and a deeper level of support.

CP:  You definitely do. How about the resources? We know
about the people, the best people. So you have also put the best
resources in their hands—this beautiful wraparound view. Several
different levels I guess: the facility itself, the building itself, what’s
inside the building, the funding, of course, and how it all kind of
ties together.

No, not at all.

RM:  Yeah. It does tie together. I'm trying to think of a way to
unravel it and start at a beginning but it’s so circular that’s really
hard to do. If there is a start, I guess it’s that right from the be-
ginning we showed a commitment to contribute to the institution,
to strive very hard for success, and to make that success, to some
extent at least tangible and accountable. We were successful with
funding right from the start. And we showed a commitment to
that. And we showed a commitment to academic scholarship. And
I think that created a confidence at the university level, at various
levels of the system, that we were the real deal. We were not just
here to convince somebody to build a nice building for us that
we could retire in, but very committed to achieving success and
achieving excellence and being a home of excellence.

And I think the university, for their part, has been re-
markably good at recognizing, identifying, seeking out excellence,
and trying hard to support it. And that means hard choices. That
means that certain programs don’t get that same level of support
and that the money isn’t equally divided across the entities. And
I think that’s a smart way to build excellence. I think, ultimately,
pinnacles of excellence draw everybody up with them. I think a
good department can draw up a college and a good institute can be
a landmark for other good institutes. Good scientists in the lab, if
it's done right, can be an encouragement to other scientists. And so
I think that’s kind of how it all got started and how we established
the credibility we needed to be taken seriously.

And then it comes down to obviously pushing. When we
first started seeing designs for this building, we weren’t that excit-
ed about them quite honestly. And we were told that this is some

Ideas flow out of offices and labs and continue over coffee.



kind of state standard, that there are certain room sizes that are
allowed and window sizes that are allowed. And we kept pushing
and saying, “Well why?” Why is that good when we know from lots
of business experience that buildings are being crafted in very dif-
ferent ways today, that there are very effective ways to create space,
and that we have to think about what it is we're trying to do here
and then decide, what is the best way to create that space?

We were working in a very dark building, where the light
only made it to the outer perimeter. And huge, huge parts of the
building were dark and literally people had no idea what time of
day it was even. We didn’t really think we wanted to create Las Ve-
gas culture in an academic setting.

CP: [laughs]

RM:  And so we just said, “We need light. We need light” Light
is such a part of—

CP:

RM: Natural light. Light is such a part of this place, too. It’
just so much of what the West has, the sun and light and big views.
And so what are we doing hiding all those and creating barriers for
those? And so we had to push very hard for just simple little things
like a lot of glass, glass walls, and lighting that wasn’t indirect fluo-
rescents because nobody actually prefers that type of lighting.

CP:  Thelabs, too, have natural light.

RM: Exactly. The labs get natural light. We thought it was actu-
ally really important that students don't feel like they’re going into a
dungeon every day. And so we just saw all those things as not a way
of pampering anybody but of creating a productive environment
and an environment where people would like to be. It's no good
when the student or the professor sets up a great office at home
and spends the majority of time there and only comes in when it’s
absolutely necessary to teach or go to a meeting or something. We
wanted this to be a place where people want to come and interact.
So I think we achieved that.

But it absolutely required pushing and insisting and ask-
ing hard questions, essentially using the scientific approach of say-
ing, “What data do you have to suggest that this is the right way
or the best way to do a building? It’s not even clear that it’s the
cheapest way. So why can’t we open this up and see things from a
different perspective?”

Natural light.
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Natural light was a must when designing the Warnock Engineering Building.

So when the building started to go up, one of the first
things we did is we bought a whole bunch of construction hats and
put them in the office and said, “Everybody should be encouraged
to go over and walk around the construction site. We have the okay.
We have their permission, as the future inhabitants of the building,
to go walk around and look at it as it goes up. You just have to wear
your hard hat and make sure you have a wallet with an ID in case
somebody asks” So we did it. People would just make a point, on
a regular or irregular basis, when they had a half an hour, just to
wander over and see what’s going on over here. How’s it coming
together? How does the space feel and do the rooms feel right? Do
the ceilings feel right? And so it became a process much more rem-
iniscent to what it was like building my own home [laughs] than
you usually have in an institutional building. There’s this crazy sep-
aration in which the planning and design people do the building.
And they design it and make all the decisions. And you, as the fu-
ture inhabitant, are meant to stand back and be patient and then be
incredibly grateful when you move in. And that’s just not how we
did it.

And like I say, I actually was building my own house at
the time. And so it was a very similar kind of experience of actually
getting to recognize some faces. Who are the contractors who look
after the lighting and the electronics? Who do we have to talk to
about this and find out what we can do? Because I discovered in my
own construction experience that the people building the house
make the best decisions they can. But no plans are so detailed or at
least if they are detailed, the detail’s not there at the moment when
somebody has to make a decision, whether they’re going to do it
one of three or four different ways. And so if somebody there with
a stake and a sense of the vision is on the spot and can say, “No, no,
this is actually the way I would like it,” then the building will be bet-
ter. And the people building it will be very happy to do it that way.
The people building are not out to be lazy or cut corners or make a
bad building. They want to be able to point the building out to their
family and friends and say, “I worked on that”

CP:

RM:  Exactly. And please the client. So we took this very much
to heart and worked pretty closely with all levels of the building
planning and construction. And again, Chris and Greg especial-
ly just went to meeting after meeting after meeting after meeting
during the whole phase of construction and just kept it on track
and made sure that what came out was something that worked for
us. And it’s been incredibly gratifying on so many levels. Obviously,
people walk in and it’s eye-catching and right away they notice it.
But then people who've been here longer say, “It’s just a great build-

»

1ng.
CP:

RM: Yeah. I don’t know exactly why but I just love to work
here. It’s just a great building to be in. And then we get people visiting
from other places, who've heard about it or seen it and they want to
know more because they’re building something or planning some-
thing on their own campus. So we semiregularly give tours to visi-
tors who just want to know about the building and how we came up
with this idea, for example, the fact that we have these “wall talkers”
on the cupboard doors in my office. “Who thought of that?”

So I think we just take that sort of combination of wanting
to be innovative, wanting to be open to new ideas, and a commit-
ment to the details, as well as the grand vision, and we implement

And please the client.

It’s comfortable.



all those things in everything we do.

CP:  Andits part of the supportive environment, too.
RM: Exactly.

CP:  Youve got five espresso machines. You have Ping-Pong
tables. You have the best equipment people can have.

RIM:  Yeah, I mean, we're fortunate in that computers are cheap.
And we depend on computers. So when somebody needs a new
computer or there’s just a problem we can’t solve with the hardware
we have, then we're actually in a really nice position to realistically
be able to afford something better, replace things fairly often, and
kind of go with the natural turnover of these devices.

My biomedical colleagues, some of them have devices
they’ve had for 20 years and they still work great. But they were un-
believably expensive, would be unbelievably expensive to replace,
literally millions of dollars to replace. And so they don't have that
luxury. They have to make do with something that’s 10 or 20 years
old because nobody has several million to spend on replacing it.

So in a sense we're in a good position. And it’s always been
clear to us that even when workstations were 20 and 30 thousand
dollars, it always was clear to Chris and to me that hardware should
not be the barrier.

CP:

RM: Absolutely. You have to put the right tools in people’s
hands. They just can’t do state-of-the-art computing without state-
of-the-art computers. And so we just always worked hard with ven-
dors, with whatever opportunities we had, to try to keep at least
enough resources around. And certainly we would share them and
find new ways to utilize them fully. And we continue to do that.
And we continue to review. We're not a home of supercomputing
per se. There have been times when we were at the larger end of
computer capacity nationally. But we're nowhere close to that. But
that’s actually fine because that’s not the type of scientific comput-
ing we do. And there are big resources available, run by the nation-
al labs and available at other institutions, that we can access for
those particular situations. But it turns out, for a great deal of what
we do, really high-end computing is not an essential piece. And so
creating the right sort of equipment environment is actually not a
big deal financially. I think it's more of an attitude thing. When you
look at the bottom line, when you look at the actual cost of all these
things, it’s ridiculous that people have to scramble and live with old
computers. There’s no rationale for that.

CP:  You mentioned you pay good salaries to the staff. And
the staff, too, of course, support the individuals, the individual re-
searchers, so they have a delightful environment, they have good
equipment, and they have staff support, which I assume makes
them more productive, which means they get more grants, too.

It’s an investment that pays off.

RM: Yeah. It all fits together. We all have homes in depart-
ments, so we discuss this with our colleagues in those departments.
And one of the things we notice is that we're given a great deal
more time to think about the science and the actual core ideas of
the research grants we write than our colleagues, because we have a
staff that provides so much amazing support for all the other piec-
es. It's not unusual for a grant to be, I don’t know, 100, 120 pages, of
which 13 pages are the actual scientific content, and the rest is oth-
er material that is more or less important and is essential to even
submitting a grant. But it’s enormously helpful to have people who

can gather all that for you and put it into reasonable shape, whether
it’s a budget or the biographical information you have to collect or
whatever. And so, yeah, having high-quality staff is just essential
for that.

And my experience at least is that we have the best right
now, that every department is respectful and sometimes envious,
depending on the personalities. But they respect and appreciate
that we do have an incredible staff and that it does turn into higher
success rates. And we do have higher success rates. The numbers
support that. We do better than most other entities, in terms of our
success rates with grants. So I think the evidence is there.

And we try to be scientists. We try to evaluate the bal-
ance between the staff system we have and the number of grants
we write, the number of people and all that. And we certainly tune
those things. And there have been growth and reductions over the
years in support staff and more importantly, an evolution of what
it is they need to do. So the grants that we're writing now are very
different from the grants we wrote 10 years ago. And we have to
have a staff who are able and willing to move with that. We used to
submit boxes full of paper. That would be unheard of today. And
that means that the whole pipeline has to change. And we have to
know, what are all the right technical and whatever constraints we
have to live with? And the agencies constantly add new pieces to a
grant application. So NIH has just required, as of a year ago, that
everybody specifically address the rigor and the reproducibility of
their proposed science. And if you don’t have staff around who are
staying on top of these requirements and can remind the PI, “Oh,
by the way, theres that section now, too,” or will go and get the lat-
est documents from the NIH or NSF website and say, “Here are all
the pieces you need for this proposal,” then mistakes get made and
grants get turned down before theyre even reviewed because they
don’t have the right pieces. So all that has to be there. All that has to
fit together.

So we identify good staft. We try to keep the ones who are
effective. We send them to training. They know they’re appreciated.
I think one of the things that we’re incredibly clear with faculty is
that we cannot abuse our staff. We have to respect them. And we
know their value. And I think that’s what they would all say, is they
feel that respect. And I know that any lack of respect or mistreat-
ment, really never comes up but I think it would be something we
would be incredibly concerned with if we got any sense from staff
that faculty or students weren’t respecting them.

CP:  From the recent university staff awards, youre doing
something right because three of the individuals are from SCI,
which is pretty impressive.

RM: Yeah. We want people to be successful and recognized
and satisfied.

CP: Well, I think for our next session we will talk about the
future of SCI.

RM: Okay.
CP:  Thank you very much.
RM: Sounds great. Thank you.

END OF INTERVIEW 1 WITH ROBERT S. MacLEOD
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CP: nour previous interview we discussed the early days of
SCI and also some keys to the success of SCI. And so I'd like to pick
up on the keys and then talk about the future of SCI. What role do
you think personality has played in the success of SCI? You can go
back to the early days, with your personality and Chris’s, how they
meshed.

I think the personalities define any group. They’re a key
part of the whole story. And I see it in every group I've been af-
filiated with. SCI was a chance for Chris and me to express our
personalities, in terms of how we do science, how we interact, and
how we live our work. We don'’t really see boundaries between the
two. I think that personality is what makes a place. It’s very import-
ant to not try to homogenize it and not try to cover every different
personality or even assume that every single personality is going to
fit well in any organization. I think everybody is more comfortable
finding an organization that works for them than they are living
in an organization that has been so homogenized that everybody
nominally fits but nobody actually fits. And so I'm sort of proud of
the personality that SCI has, and I think it makes it easier in lots
of ways for people who come to SCI to discover whether or not
they fit. If they do fit and it resonates with them, they recognize it
as home and they settle in very quickly and do very well. Similarly,
if they discover, after usually a short time, that it's not really their
style, then, ultimately, theyre better off finding a place that is their
style. Ultimately, we achieve that ideal of, to my mind at least, a
working ideal, of having a place to work that is so comfortable that,
while not replacing home, is sort of an extension of home. It doesn’t
feel like we change personalities when we go to work every day. It
doesn’t feel like we have to pull ourselves together to walk into the
workplace every morning. Instead, we get to the workplace and see,
okay, this is where I can operate. This is where I fit in. The people
around me know the style. And everything just flows from there.

So I think personality in people is incredibly important.
And every account you read of other organizations underscores

that idea, that it’s all about the people. I like to think that it’s not
a judgment or a quality evaluation of people but much more a fit
question, a style question, a way of operating, that other organi-
zations that operate differently from SCI can be fabulous places.
I don't criticize them or envy them. I'm proud that there are other
types of organizations that work, and really happy for those who
find their place there and can be productive there. Diversity is what
makes life interesting, and it plays out at all different levels.

And so, having a place as arguably unusual, in some re-
gards, as SCI is just a plus for those who find it and recognize it as
home. For those who need another home, I wish them the absolute
best of luck in finding that.

CP: a couple traits that have come up in other interviews are
the loyalty that the senior administrators here have to the staff, to
the students, and to the faculty, and also the respect, mutual re-
spect.

Yeah. I think that's something we always felt was important.
Chris and [, right from the start, knew that respect was going to be
key. And again, were all part of different institutions and different
groups, different entities. I think it clearly is a huge benefit that we
see every day here at SCI, that by showing respect and recognizing
people’s contributions, that they feel encouraged, they feel moti-
vated, they contribute even more and they feel better about their
contribution. And we try to reward that as much as we can. We try
to create a climate in which they feel the love, so to speak. They feel
that respect hopefully and know that it’s real and it’s consistent. It’s
not something we do out of obligation, as much as genuine respect.
We know how it takes a varied team to put together big projects,
and so there is no unimportant person in the team.

There can be a weak link in a team. That’s a whole different
problem and one that we have to address. I teach students how to
write proposals, and one of the messages that’s really hard for them
to absorb—sometimes it’s hard for young faculty to really appreci-
ate—is that oftentimes projects will fail or succeed based on not the
strengths of the project but the weaknesses of the project. One has
to make sure there are no weaknesses. So, one can’t be in denial of
weak elements of an idea, of a system, of a plan, of a course I would
teach as a professor. Everything matters. Every piece of it matters.
The strengths have to be there, and they obviously carry a lot of
the weight, but a project that has flaws will ultimately fail based on
those flaws.

We have to take this very comprehensive approach, in



which everybody plays a role, everybody contributes, everybody
feels like they can contribute and will be respected for that contri-
bution. It’s a philosophy that I've recently seen articulated. I wish I
could say I thought it up and we knew going into this 25 years ago
that it was important. But there’s been a wonderful success in the
British bicycle racing world, strangely enough. And it came about
because of a strategy that the leaders of that competitive cycling
environment decided to implement, and they called it “marginal
gains”. They simply said that success doesn’t come from a single
huge advantage, a single superstar, or a single element of a program
that just overwhelms everything else. In this day and age, it’s very
highly competitive—and in which there are many people trying to
be successful. So success really comes from a very comprehensive
view and literally identifying every single aspect that can make a
project work or a center work or an organization work and simply
ignoring nothing, dealing with small improvements, maybe even
tiny improvements, in every single aspect, and that those small im-
provements add up to make a group function overall just that bit
better than everybody else functions.

CP:

RM: Yes, it creates a strong foundation. It makes us always
aware of all the pieces so things don’t get forgotten. I think, by ex-
tension, people either don’t get forgotten—hopefully less forgotten
at least. And so, we are always aware of all the people and elements
of a project, and try to work on each one of those. Respect for the
people and their ambitions just comes naturally as part of that larg-
er approach of, like I say, what they coined as marginal gains.

CP:

And it’s a stronger foundation.

How do you envision the future of SCI?

RM: Thisisa very interesting question.
CP: Big question.
RM: Yeah,itsa big question. We're all getting older. Well, some

people are getting older. Some of us have actually convinced our-
selves were getting younger or at least holding our own. But, yeah,
things are evolving, and things are changing.

CP:

RM: Yeah, the numbers. And even if the numbers are stable,
there’s turnover. I mean, for the first time this year, we have one
of our senior faculty going into a phased retirement, and that’s a
totally new concept for us. We've never faced that before. That will
bring with it challenges and opportunities, as always.

We have always tried very hard to bring in new, young
faculty, to let their energy contribute to the place and let them take
us into new directions. We want them to find a balance between
belonging to the larger organization or vision and pursuing their
individual ambitions. I think that’s the success that we will contin-
ue to build on.

It will be interesting to see what form the future takes. I
guess I always feel that the strength we have comes from collabo-
ration and interaction and working together. And that will be the
piece that I think I would fight hardest to preserve, even as small
subgroups or good-size subgroups get organized within the larger
umbrella of the institute and work specifically together in certain
areas of technology or scientific application. To maintain what is
important about SCI, there has to be this opportunity and drive
to be constantly interacting and constantly exploring new ways to
apply what we do in areas that bring us together, finding ways to

Just numbers, too.
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recognize how people within SCI can contribute to a single project.
That’s a strength we've always managed to leverage and I think will
be a key one.

The counterpart, or the other organizational structure for
that, is kind of the creation of semiautonomous subgroups within
the institute. I think that may serve a purpose, but there’s always a
risk of a little too much autonomy, a little too much separation, and
missed opportunities. They can be missed, not out of malice, not
out of secrecy, not out of any sort of intent, but simply by the fact
that we don’t have an opportunity to interact and see what each
other is thinking about, learn what each other is driven by.

Which is almost the definition of SCI, that spirit.

RM: 1t really is. Yeah, it really is.
CP:  1seethat.
RM: S0 I think preserving that spirit in whatever means we

can, that’ll be the challenge, to figure out new means to identify
those opportunities, to have people at the leadership level who rec-
ognize connections between people who don't actually recognize
those connections themselves. Oftentimes, everybody’s busy down
in their own respective trenches, working very hard on their own
research, and don’t recognize the opportunity to work together on
something that will take them both that much higher.

CP: so you need the directors to continue to be matchmakers,
essentially.

RM: Yeah.Its always been great that we've had senior manage-
ment, leaders in the group, who've had enough time and the energy
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and the drive to continue to try to identify those opportunities and
pursue them. We don’t just tell people to get together, we try to lead
best by example and are constantly participating in these kinds of
collaborations that take us into strange and wonderful places. And
I think that spirit is what’s key to SCI. That’s what, above all else, I
think needs preservation, support, protection, and invigoration so
that new people coming in recognize what it means to be part of an
organization like this.

I remember years ago a conversation with a new faculty
member who was quite concerned that being part of SCI meant
we all had to use the same software. And I assured them that no,
that was not the idea at all, that the relationships were formed on
a whole different basis and not because we all nominally use the
same software, that that’s both too constrictive and restrictive and
much too narrow, that the really fun things happen and the really
productive things happen when there is an intellectual contribu-
tion from both sides and some sort of joint decision. The vehicles,
the tools, which software we use, should be incidental in lots of
regards. We shouldn’t be driven by that. We should be driven by
how we can find interesting challenges that leverage the sum of the
capabilities that we have at SCI.

I think recognizing those opportunities is going to be
most important, and making sure that those turn into tangible
benefits. One is always driven by incentives. So if the incentive is
stronger to be isolated and form a small group and grab what there
is and hold onto it than the incentive to be more generous, to work
on a cooperative basis and realize that there’s actual benefit for the
individuals who are part of a larger project—if we can’t manage
that balance properly, then we will fail. That remains the challenge.

And these ideas are challenging to scale. Obviously, when
you grow to a certain size, it becomes virtually impossible to know
what everybody else is doing. Thats a challenge we have to deal
with. We have constant discussions. We'll have another one just
after the new year starts in the form of a faculty retreat. And one of
the constant questions is, how big should we become? What should
our collective ambition be?

CP:

RM:  Yeah. Oh yeah. Yes. That is very challenging. And we'll
have to discover, I guess, what is the level of knowledge that has to
be shared? I don’t know the details of even some of my close collab-

Chuck Hansen said he no longer knows everybody in SCI.

orators and exactly what they do in every aspect of their work, but
there’s a level at which we do interact and we do know what each
other is doing, and that’s the level of shared interest. And as long as
we can define those levels and maintain those levels, then I think
we'll continue to have a healthy culture. Its like everything else;
most animosity and most wars ultimately come out of ignorance.

CP:

RM: Exactly. And if we really understand each other and really
focus on our shared interests, the rest will sort itself out.

Yes. And perceived differences where none exist.

CP:  what collaborations—you were talking about the new ar-
eas. Give me some examples of new areas where SCI might start
exploring.

RM:  Sure. There are some great ones out there. I mean, literally
yesterday, Ross Whittaker and I met with one of the local cardiol-
ogists, a leader in treating a form of heart disease that we honestly
haven't studied, even though the heart is my longstanding love in
science. But there’s a whole world of heart ailments that revolve
around what’s called heart failure. We had the head of the heart
failure group from the cardiovascular medicine division down to
visit yesterday and had a wonderful hour, hour and a half, just shar-
ing ideas, them explaining what it is that drives them. What are
the challenges of this particular group of patients? This is a disease
that’s growing at the same time that many other diseases in the do-
main of cardiology are actually reducing in incidence. It was, and
always has been, really fun to sit down with somebody like this and
then ponder how we could find a way to help each other.

CP:

RM:  Exactly. T was sending an email this morning to a col-
league I know through an organization I belong to; we're on the
same board of a group that runs a conference. And we've never
actually worked scientifically together, but one of the papers that
we discovered yesterday, that was important for this field of heart
failure, this colleague is a coauthor on. So now I'm emailing him
and saying, “Okay. We've worked together in this organizational
capacity. Now it looks like we can actually do some science togeth-
er” So these new projects always uncover interesting links and re-
lationships that you can then leverage to pursue fun things.

So even in this domain that we’ve arguably spent a lot of
time exploring, for me, 30 or 40 years now, something new can
arise. The disease is not new. What's new is the interest in it. What's
new are also the opportunities for new therapies. So the reason
people are excited about this disease is there are new therapeutic
opportunities that nobody expected. And, of course, the rush is
then to optimize them, make them work for as many patients as
possible, to understand their mechanisms, to understand why it
works in the first place. And that’s a really incredibly enthralling
and exciting part of a new project. Projects and pursuits like this
kind of have an arc. They have a life. And it’s always fun, I think,
to have a mix of projects, some that are mature and that have a
certain momentum and that are moving in a good direction, and
then some others that are new and may or may not pan out. There
is a high risk, but they are at a really exciting phase, when therere
new developments coming out almost monthly in the literature or
at conferences, and it’s moving very quickly, and it’s very hard to
keep tabs on it all, but it’s very exciting to do so and try to identify
opportunities where we can play a role.

So I think we’ll continue to see these sorts of projects. The

A whole new collaboration is born.



brain is a whole other domain that is somewhat new for us. Were
fortunate enough to have a really outstanding faculty member in
the institute who's pursuing this topic. And there are just so many
exciting opportunities that involve computation in the brain that
I think are drawing a number of us into this new direction. And
again, there are lots of exciting new science and new therapeutic
opportunities, new ways to deal with a huge variety of diseases
through computing.

CP:

You've been working with Alzheimer’s and Parkinson’s.

Yeah, exactly. So there are these domains that are related
to motor neural diseases overall. Some of these techniques have
shown some promising signs, even in depression, things that are
sort of difficult to measure, and this is part of the challenge of a
condition like depression. And so, this is technology, again, where
we can play a role. I mean, this is always the challenge. There're
lots of new medical developments all the time. Lots of other de-
velopments in other areas of science. And not all of them lend
themselves to what we do here. But I think it’s essential for us to be
always on the lookout for ways where our approaches, our knowl-
edge, our expertise can feed into some other emerging technology
or emerging science and help facilitate it and accelerate it. And I
think that’s the role we've played—that’s really our purpose. And
so, those projects will, by definition, be coming on a constant basis,
and that’s a really exciting thing to still see and still participate in.

CP:  Andthat will include, of course, national and internation-
al collaborators as well.

Absolutely. Science has always been international, but
what’s different is that science is now internationally linked. So be-
fore it was at a frequency of maybe once a year you get together at a
conference and discover what they’re doing in London or Germany

or South America, and now it's happening constantly. It’s a daily
exchange.

CP:  Which is wonderful.

It’s fantastic. It’s, on the one hand, overwhelming, but on
the other hand, is terrific to be able to actually build momentum to
seriously take on collaborative projects. You can’t really collaborate
when you see somebody once a year, as in the old days. Now, you
can collaborate when you do see colleagues physically once a year
because in between you can be having constant communication
through other means. And this is what the Internet, communica-
tions, and that computer infrastructure has bought us. So lots of
new projects become possible that we couldnt even have dreamt
of before. That makes the whole scientific world shrink down so
that every little discipline is like its own little town. And they just
happen to be physically and geographically spread around the
world, but it’s still a small, little town. And it’s great. You can get
to not only know people in your little town but you can keep up
with them on a regular basis, whether it's email or Facebook, all the
social media tools. We really can pursue some interesting projects,
so that geography doesn’t matter.

And one of the other benefits is, in the world of science,
that the English language has, by no real control or manipulation,
become the common standard. I think perhaps this is because it is
easy to learn, I don’t know.

CP:

It’s supposed to be easy for science.

It has become the dominant language in science. This is
how we all communicate. And so that just facilitates the interac-
tion; it’s wonderful to see that some language has emerged. I expect
whatever that language was going to be, I would've learned it—it’s
easy because it’s happened to be English. But I've seen enormous
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progress, since I was a 16-year-old living in Germany, enormous
progress in the linguistic abilities of the world in general. Certainly
the scientific world now has simply tacitly agreed English is the
easiest language for us to communicate in. Let’s just all get over it
and do it.

So now its flipping around to the point where when I
teach students how to write I have to remind them that it's wonder-
ful that we have English as this common language we can all use,
but we also have this incredible responsibility to make sure that our
English is easily and clearly understood by a non-English-speak-
ing majority. Because it’s not a minority that we're writing to any-
more. The majority of people who read our scientific output will be
nonnative speakers. And again, that shifts the whole responsibility
around. We're fortunate, on the one hand, but I think we have to
take the lead on the other hand and say, “We’re going to continue
to refine and define the standards of communication for science.”

CP:  The responsibility of it.
Yeah.

CP:  One thing I admire about SCI writers is they avoid need-
less jargon. Lots of scientific terms that are very difficult but no
jargon. And that’s why you communicate.

Maybe it’s the fact that Chris’s wife is a writer and appre-
ciator of language. We've always had this notion that communica-
tion was important. We recognized that early on. Maybe some of
it comes, too, because I spent a long time living in Europe helping
scientists with their writing. I was not the translator, but I was the
person who proofread everything that came out of this entire in-
stitute, when I lived in Austria. And I learned there, I think, a deep
appreciation for both the challenges and the benefits of deciding on
what the language should be. I also learned to appreciate the need
to find simple, clear terminology and not to get lost in jargon. So I

One of the strengths of
ability to tell the story behind the research.

think both Chris and I brought that sensibility together.

And we were also doing something that was a little weird
and wonderful 25 years ago. We were living in a world full of jargon
and terminology (computing) that only a small group of people
actually understood.

CP: They call it “reading and quoting circles”

Yeah. The impact of this technology, this computer tech-
nology, was exploding, and so the associated terminology flooded
out of this small core. The challenge then became how you make
this accessible. You have all this crazy computer-based technology
to explain to people who want to learn. You have this great oppor-
tunity and know it’s important. And so, we found ourselves in that
unique position of, almost by default, being the ones whose job it
was to translate these ideas, these concepts, into terms that the rest
of the scientific community, if not the broader community, could
appreciate. We wanted them to see, “Oh, this is why I would need
some aspect of computer technology. This is what it will actually
buy me. And this is what these words mean that I read in the ads
or hear specialists spewing forth” So, yeah, I think we've always
had that appreciation of the importance of communication and the
importance of choice of language and the endless goal to simplify
as much as we can get away with.

CP:  Students always ask, since I'm reading as an outsider, “Am
I telling a good story? Am I telling a story?” Which is really nice
because that’s what the reader needs is a story.

Yeah. I think there’s been a real resurgence—and I wish I
could say that it was led by academics, but I actually think it was
led more by business—to recognize that the storytelling approach
is one that works in lots of arguably unusual settings. You wouldn’t
think when you stand up in front of a scientific audience, or even
when you release a new product to a marketplace, that you’re in the




mode of storyteller. But I think we’ve learned over the last 10 or 20
years that all humans have a natural affinity to storytelling. It’s an
effective means of communication.

CP:  We understand it.

RM: Weunderstand story. We understand story structure, sto-
ry arc. We understand the need for that closure that comes at the
end of a story. All those elements that make a great story. And I
think those now have become part of the lexicon. They’re part of
what we now teach people. There’re books written about this ap-
proach to communication. There’s a whole industry thats devel-
oped around that task of taking storytelling practices and bringing
them into areas of discourse that were not traditionally storytell-
ing. Scientific discourse was seen as something much more formal
than just telling a story, of course.

CP:
RM: Absolutely. Those words like “storytelling,” and all the el-

ements that are involved in it, come up more and more often in a
real range of settings. And you see it in the presentations and good
conferences, and I think it’s terrific. I think it just makes it more
accessible to everybody.

But now it’s more accessible because of it.

CP:  Whatare your final thoughts about SCI? How would you
like to sum it up, what this wonderful institution is?

RM:  Its been such an incredible part of my life. And I guess,
as with all amazing things in one life, it becomes most clear when
seen through the lens of other organizations. So I think I've learned
to appreciate what we have achieved and appreciate its uniqueness
more because I've also interacted with other organizations. I've lit-
erally created other scientific centers and been part of departments
but also other research institutes, and that somewhat distant view, I
don’t know if it’s created true objectivity, but it has created appreci-
ation and made me even more committed to what we've done here
and more committed to what we still have to do. I think there’s a
model here that I have seen work, and so this is why I'm so sup-
portive of this whole initiative because I think understanding why
it works, capturing it, describing it, making it accessible as a mod-
el to other people, not as the model for everything but at least to
know that this is one way to do things, is enormously valuable. And
I can only say I wish everybody as much fun and satisfaction and
sense of achievement in their careers as I've had with mine. And a
huge part of that has definitely been this wonderful journey that is
SCI. Steve Jobs said that our work is incredibly important. I'm very
loosely paraphrasing. Our working lives, our careers, are incredibly
important parts of us. And we should never give up until we find
the right career and the right path and the right way to fulfill that
aspect of our lives. And I think that perspective is very true. I think
most other aspects of life tend to fall into place if we can have a
career that actually works in this setting, that doesn’t drain us, that
actually builds us up.

CP:

RM: Thats right. And that feeling is absolutely essential in or-
der to have anything like the satisfaction that we've had. And so the
point is not to go out and find another SCI or create an identical
model to SCI but to find a setting in an environment and an atmo-
sphere that works for each individual, and that’s really the higher
goal. And we're just one example of a couple of crazy guys thinking
they could pull it off. So I don’t feel like we made it happen as much

In which you take joy.

Rob MacLeod explains cardiac modeling during SCIx, 2011.

as we let it happen.
CP: Whata journey, huh?

R There’s hardships, of course, but the overall plan, the over-
all concept, has never felt strained or it’s never felt like that was
hard. I think we knew, somewhat intuitively, how we were meant to
operate, and we just had to figure out how we take what we started
as two people and scale it up to be more people and still keep those
essential elements. And I think those are the elements we've talk-
ed about throughout these conversations, and it sounds like some
of the other conversations, these elements of communication and
respect and enthusiasm and a certain style of operation. So I guess
my highest level thought is to encourage everybody to try and do
the same thing, either create their own if they can’t find what they
want, but never be satisfied until they’ve really found a setting in
which they can feel very comfortable and fulfilled. There’s no rea-
son why, for most people in this life, especially professionals like us,
who have the training that gives us mobility, to settle for anything
less. And I think if we continue to set those high standards for our-
selves, then well have great careers, we'll have great lives, and I
think, overall, we'll make a positive impact, which is what we all
want to do.

CP:  Thank you so much.
RM: You're very welcome.

END OF INTERVIEW 2 WITH ROBERT S. MacLEOD
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CP:  This Everett L. Cooley oral history project interview fo-
cuses on the unique culture of the University of Utah’s Scientific
Computing and Imaging Institute, or SCI. Several of the institute’s
key players are contributing to this discussion of SCI. As an intro-
duction to each, we are including a brief bio.

Dr. Charles D. Hansen, associate director of SCI, the Sci-
entific Computing and Imaging Institute at the University of Utah,
is a professor in computer science, and one of the inventors of Fluo-
Render, an interactive rendering tool designed especially for neu-
robiologists. He was elected to an Institute of Electrical and Elec-
tronic Engineers, or IEEE, Fellow in 2012, and received the IEEE
Technical Committee on Visualization and Computer Graphics,
VGTC, Technical Achievement Award in 2005. He is the recipient
of five IEEE Best Paper Awards in the last decade.

Chuck has authored 16 books and book chapters, 58 arti-
cles in peer-reviewed journals, and 102 refereed papers in confer-
ence proceedings. He has been a reviewer or editor for numerous
journals and conferences, served on the executive committee of
both IEEE VGTC and SIGGRAPH, the Special Interest Group on
Computer Graphics and Interactive Techniques, and been the co-
chair for 16 conferences. He has been the advisor or committee
member on dozens of master’s and doctoral committees, provid-
ed service to the University of Utah on departmental, college, and
campus levels through his work on various committees, and been
the recipient of numerous grants, including from NASA, the De-
partment of Energy, or DoE, the National Science Foundation, and
the National Institutes of Health. Chuck’s research interests include
large-scale scientific visualization and computer graphics.

First, thank you very much. This will be a great contribu-
tion. Chris Johnson has told me, in some detail, the story of hiring
you, his first faculty hire. What are your recollections?

So its kind of a funny story because it wasn't really
planned. And that’s my view. So I had known Chris for many years,
and I had had several of his students down to my research group at

Los Alamos National Laboratory, where I was heading a research
group on visualization. One fall, Chris called me up and said, “T've
got this DARPA grant. I need to hire a postdoc” My father-in-law,
who lived in Ogden, had terminal cancer and my wife wanted
to spend the final year of his life back in Utah. So I told Chris, “I
don’t know any postdocs who are looking for a job. But if you want
someone more senior, I've got a reason to spend a year in Utah,”
and so he worked together with another faculty to come up with
enough of a package to entice me to take a leave of absence from
Los Alamos National Laboratory and come up.

So, I came up. The intention was to spend one year here
and then go back to my research group, but when I came here,
Chris and I started writing some different center grants. We got the
first NIH Center for Bioelectric Fields funded. There was a DoE
center that was funded from proposals that we worked together
on. When the year was up, Chris said, “We need to make you a
tenure track faculty offer” I wasn’t sure that’s what I wanted because
that wasn’t planned, but I had had so much fun the year here that
we never went back to New Mexico. I turned down my leave of
absence and told them I was quitting. And that research group, I
still interact with them. We have projects with them, but I've never
looked back. It was the best move.

CP:

How many years here?

It was 97 when I moved here as a research professor. And
I became tenure track in 98, so I've been here for 19 years now.

CP:

And what year did you become the associate director?

I became associate director right after the institute was
formed.

CP:  Thats whatI thought, yeah. Long time.

It’s been a long time. So when I was here, when I came
here, Chris was faculty in computer science. I was faculty in com-
puter science. There was the Scientific Computing and Imaging
Center, which was one of the State of Utah’s Center of Excellence
programs. With these new national centers that we had funded
from the National Institutes of Health and Department of Energy,
the university said, “Why don’t we form a research institute, since
you're so interdisciplinary?” And that's how the SCI Institute was
formed.

When it was formed, it was Chris Johnson and Rob MacLeod
and myself. There were only three. Chris was the director and Rob



and I were associate directors, and the faculty, because it was pretty
flat.

CP:

CH: Thats right. I've been an associate director my entire ca-
reer with the institute, but I view it as just another voice. Chris likes
to have me on the executive committee because I speak my mind,
and he sometimes appreciates the opposing views. It's worked out
well.

Package deal, the three of you.

CP:  Well, he said that you have set the tone for all subsequent
faculty. In other words, you were the standard against which all
other faculty hires were measured.

Chris has defined what everybody does, certain roles.
What is your specific role, in contrast, for example, to Greg and
Rob?

CH: S0, we don't have assigned roles as associate directors. It’s
more of idea generations of where the institute should go, what are
the day-to-day things that come up that we have to talk about in
our executive committee meetings. But there’s no specific role per
se, but to think about what the future of the institute is and how
to help achieve that. Early on it was what areas we should hire in.
It was Chris and Rob and myself deciding what growth we should
have. The associate directors made all of those decisions. Now that
the institute is tens of faculty, everyone has a voice, so the faculty
decides more than the associate directors.

CP:  Chris has mentioned that he learned, early on, a certain
strategy for success, with four basic points: hire the best people,
never sacrifice quality, put the best resources in the hands of the
best people, and create a supportive environment. I thought it
would be a good idea to use that as kind of the framework for each
of the associate directors, to get different perspectives on these
strategies. It seems that there’s a very unique culture at SCI, and

these four points contribute to that culture. So I put this question to
Chris and to the associate directors. How have you gone about at-
tracting the best people? In other words, what is SCI’s recruitment
strategy?

CH: Yeah, sowhenI joined the faculty here, it was before there
was an institute, of course. I remember we were at a conference, the
IEEE Visualization Conference, the fall of 1998, right after I joined
the faculty, and someone asked me, “Why did you leave Los Alamos
and go to Utah?” And I said, “Well, I have a goal to make the SCI
group the world’s best visualization group.” Chris told me later that
he overheard that, and it was the exact words he wanted someone
to say.

So, you know, I think that the key point is that there’s a
saying in the business world that type A people or grade A people
hire other grade A people, and grade B people hire grade C people.
The goal is to always try to hire people that you think are smart-
er than yourself, and then you surround yourself with super high
quality. I think that every hire that we've made has exemplified that.

The institute is this unique, interdisciplinary group, and it
always has been: with Rob MacLeod from bioengineering; Chris,
who really has a background in physics but is a computer science
professor; myself, who was trained in computer science, and that’s
really my field. It was interdisciplinary to begin with. Very collab-
orative. Everyone worked with everybody else, it seemed, at least
in the beginning when we were smaller. We worked on proposals
together. We worked on research projects together. We guided stu-
dents together. We published results together. There're not a lot of
places that have that interactivity among faculty. There’re no silos
here of faculty members with their own group who don't talk to
other groups.

We made a conscious decision, early on in the institute,
not to have faculty labs, that our student space would be shared
student space, so that my students in computer science would talk

Charles (Chuck) Hansen, 2017




Greg Jones (early 2000s) interacting with one of the SCI Institute’s first
virtual reality systems. In this image, he is interacting with the visualization
of an epileptic seizure simulation.

to Rob’s students in bioengineering, and thered be this cross fertil-
ization of ideas across field boundaries. I don’t know other places
that have that characteristic, so I think it’s fairly unusual.

CP:  That's what David Pershing says, too, that it’s very rare.

CH: 125 very rare. And David Pershing, when the institute was
formed, was dean of the college, and helped push the institute idea
through. He was the dean who hired me, in fact [laughs]. And he’s
moved up through the ranks.

CP:

CH: Through the ranks, and is president now. And, you know,
I've traveled the world. I have colleagues at top research groups in
many different countries. I've gone and spent time in these labs, as
both a postdoc at INRIA in France and also when I was in France
on sabbatical leave at a different INRIA research group in France,
and another sabbatical at a couple different research groups in Ger-
many. I've been on advisory boards for schools in the UK. And
they’re different. They don’t have the breadth of faculty working to-
gether as a group, and I think that’s what makes SCI a very special
place.

CP:  You know, it seems that any successful company that you
look at, national, international, something contributes to make it
special. And SCI has accomplished that.

CH: 1think SCI has. I said my goal was to make it the number
one research group in the world—and I think we are. I've had col-
leagues from other countries tell us that they aspire to be like SCI,
which is great. But it’s not just that people work together, but we're
all friends. Everyone’s friendly, and there’re no overt conflicts. Ev-
eryone’s working towards the common good, and I think that that
has contributed to it.

CP: 1 agree, coming from outside. And I landed in my dream
job here. But what I first noted is the spirit of collaboration, the
camaraderie, the incredible courtesy and respect everyone shows
one another.

Yes. [laughs].

CH:  You know, we've had things in the group, back when we
were in the Merrill Engineering Building, before we moved into
Warnock—One of our grants created a DoE Center that enabled us
to purchase a large-scale computer that we used to drive a high-res-
olution projection wall. We had to cut the building open to get the
glass in. But the lab that that was in was a very nicely designed
space. Having a nice environment to work in also contributes to it,
and the Warnock Building is a gorgeous building. A lot of thought
went into, how do we make a space that facilitates collaboration?

So you notice, in my office, there’re no whiteboards, but in
the hall, outside, there are chairs, beanbags, a huge whiteboard. So
when we want meetings, we can go outside in the hall and collabo-
rate.

CP:

CH: You're not trapped in someone’s office. We wanted light to
flow to the inside of the building, so all the student bullpen spaces
are glass lined. Therere comfortable chairs to go sit in and read if
someone wants to. There are nice conference room spaces for peo-
ple to have meetings in. And all that has contributed to it.

CP:  Andfor you, your office provides, what, you said the sec-
ond best view of the entire valley?

CH: 1 think it does. I feel blessed to have this. And not every-
one agrees on everything. So you’ll notice—I don’t know if you've
noticed this, Christine, but on the fourth floor, all the offices have
acoustic tiles.

CP:

CH:  And on the third floor there are no acoustic tiles. Because
when we were designing the building, there was a discussion of,
“Do we want the open space or do we want the soundproofing?”

CP:
CH:
CP:

CH: s very noisy. And, you know, I prefer the quiet working
space. Other people, like Chris, wanted the open ceiling, the more
industrial look. So we compromised and said, “One floor will be
open and one’s going to have acoustic tiles”

Sit in the beanbag chairs.

I hadn’t noticed that.

Oh, is that why it’s quieter up here?
And that’s why it’s quieter on the fourth floor.

Because I was in Greg’s office yesterday and it’s not quiet.

CP: wel, returning, for just a minute, to hiring the best people,
will you provide me some examples of your successful recruitment
strategy, either recent hires or in the past? Somebody who comes
to mind.

CH: Yeah, so there was a faculty member who’s left us to go to
NYU, to start a center there, Claudio Silva. When Claudio was first
on the job market, after doing his postdoc, he and his wife both
applied here. I knew Claudio from my days at the Department of
Energy because he was working with Sandia National Lab in New
Mexico and I was at Los Alamos National Lab. We had similar re-
search interests. So, we knew each other, and when he applied I
said, “We really want you to come here” His wife was in databases,
and I couldn’t interest the computer science faculty to hire some-
one in databases at that point in time. I called him up and said,
“Claudio, I can’t solve your two-body problem, but we really want
you to come.” He said, “We’re a package. We're moving together,” so
they went to the Oregon Graduate Institute.

I was at a meeting at Pacific Northwest National Labs after
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they had joined the faculty. There was a faculty member from this
university, and she said, “Yeah, you know, Juliana, Claudio’s wife, is
this incredible researcher, but we don’t know about Claudio. Is he
any good?” I just said, “Oh my gosh, he’s an incredible person” And
I had the opposite opinion talking to the computer science faculty,
that we knew Claudio was good but we really didn't know his wife.
They went there for a couple years and they were not too happy. I
told Claudio, “Why don’t you come to Utah and join our faculty
and we'll make sure Juliana’s appointed as a research faculty? And
once people see her and know her, they’ll want to hire her” So they
both came, and of course she was hired as a tenure-track faculty—
and she’s a star and Claudio’s a star. Him being in the office next
door—we were still over in the Merrill Building at that point in
time—it was one of the best hires that we’'ve made.

Now, he’s gone on. He's left SCI to go to NYU with his
wife, and formed a big research center there, which is great. But
the fact that we tried to get him, he got away, then we got him back
again, was really great.

CP:  Yes. That's what I wanted to hear was how you achieved
that. How about the recruitment of staft and graduate students?

CH:  so, staff is interesting. Our staff here is really great. We
have an incredible administrative staff. And our facilities, the com-
puter administrators, are also great. Deb Zemeck, who is one of
the lead administrators here, was working at Evans and Sutherland.
She applied to come to work at SCI, and she was hired. The first
week she was here she sent an email at midnight, and Chris said,
“Look, this is the kind of administrator that we want, who is so
interested that they’ll work day and night” And if Chris says I set
the caliber for the faculty, Deb sets the caliber for the staff. All of
the staff are incredibly enthusiastic, pitch in when things have to
happen. We've been lucky to have great staft.

Students are a little bit harder. We have to recruit inter-
nationally to try to get the best students. Frankly, a lot of students
don’t want to come to Utah because they don’t know about it, and
they’re less inclined to go to someplace that they don’t know about.
But we've had really great students. I've had two Fulbright Schol-
ars. Pascal Grosset was one and Mathias Schott was another who
have applied. We looked at the materials and said, “These guys look
great” Then when they came in we got them involved in research
projects early, and they both excelled at being grad students.

The same is true for US students. The college brings the
students out for a visit. We try to show them that Utah has a great

Visualizing a series of atomic particles that are part of a 3D simulation
of magnetically confined fusion energy. Such research is essential for the
development of new energy sources.

environment for doing research, for doing graduate studies. But it’s
an incredible environment for outside of work, with the hiking, the
skiing, southern Utah, the camping, the biking. If youre an out-
doors person, this is—

CP: Thisis the place.

CH: Thisisthe place. I think that a combination of people who
like the outdoors and like the research environment is how we at-
tract the great students that we have.

CP:  Youknow, it just seems that there are expectations of what
a faculty member or a staff member or a student at SCI is supposed
to do, to blend in, and to have these high standards, and it creates
this amazing environment.

CH: No, it does. And, you know, the fact that we have several
espresso machines helps because people go down—Its not an in-
stant cup of coffee.

CP:

CH:  You have to wait and so you strike up conversations with
people there. There’s a space for people to sit down and have lunch,
rather than go back to their office. All of that contributes to this
collaborative space that SCI is, and it really is a unique collabora-
tive space.

CP: 1 agree. Once you have recruited the best people, whether
students, staff, or faculty, how do you retain them? Specifically, fac-
ulty, though, in this case.

CH: so, you know, we have not had many faculty leave. Claudio
and Juliana left. They were from Brazil. They both did their PhDs in
New York, at Stony Brook. They wanted to live in the big city, and
Salt Lake’s not New York City. When they were given the opportu-
nity to go to NYU, it was a great opportunity. Claudio asked me if
I wanted to join them, and I just said, “No.” I, myself, don’t want to
live in the big city. I love it here, and it’s hard to imagine an envi-
ronment like SCI. They found, when they went somewhere else, it’s
hard to have the environment, the support, campuswide, that SCI
gets.

No, that’s what impressed me the most.

We haven't lost many faculty, so I don’t think it’s hard to
retain them. Claudio and Juliana went. Guido Gerig followed them.
Steve Parker was a faculty member who went to work for nVIDIA.
He’s a vice president there now and has done extremely well. But
there’s not a big turnover of faculty. People like the environment.
I think that everyone working together, that the environment that
the SCI Institute provides, is the—

CP:  Thats the glue.
CH: Thats the glue. It's what the retainment plan is.

CP:  Yes. One of the other points that I had talked about with
Chris is not sacrificing quality. That must be a bit of a balancing act.
How do you achieve that?

CH: You can talk to my wife and she will tell you I'm a perfec-
tionist about everything. It’s true that quality needs to be number
one, and so thats the way we live our lives. Students, I think, learn
that that’s what’s expected, and learn that that’s how you are suc-
cessful, so they also strive to produce nothing but quality results.
I think it’s just second nature to the type of people we hire. Again,
we hire the best we can find. Theyre all world leaders. All of our
faculty have just been world leaders.



When Claudio came here, he wasn't doing great at Oregon
Graduate Institute. He was by himself. His wife had other people
working in her research area. When he came here, his career took
oft. It just really accelerated and blossomed. I've seen that with every
faculty member we've hired, whether they came in straight out of
a postdoc or a PhD or whether they moved here from a different
institution, the environment breeds success. And that’s a positive
thing.

CP: Absolutely. I noticed that among the graduate students,
especially a lot of the international students, their dedication to
learning, for example, to improve English or whatever, is amazing.

CH:
CP: They just keep on going until they get it.

It is amazing.

CH: Yeah. And they understand that to be successful, that’s re-
quired in the scientific world.

CP:  Chris was telling me about some guy who was sleeping
under his desk because he was—

CH: Yeah, Gordon.
[both laugh]

CP:  Because he was working around the clock and he was just
always there.

CH: Yeah, there was a short article in either Science or Nature
about it. The geekosphere is what they called it.

CP:

CH: When we were over in Merrill, one of my students recon-
figured dividing walls in a lab to build a little cave with a couch
that he could sleep in. And we had the projection wall. We had
a projector set up quite a ways behind it because the [projector]
throw distance needed to be large to fill this large screen. And the
students put a futon in there. I remember one day we were giving a
demo and this shadow rises off the bed and stretches; it was one of
the students. Woke up, did not realize there was a demo going on.
[both laugh]

CH: But I think students work hard, and that’s to be com-
mended. They’re not forced to. We don'’t tell them that they have to,
but they work day and night to get results.

CP:  You know, I've noticed, reading all the acknowledgments
in the dissertations, they all recognize what they have here.

Oh, really? How funny.

CH: Yes, I think so. I think that they have friends or family
who are at different schools, and they trade stories at conferences.
They realize what a special place this is.

CP: They all comment about the support of their chair partic-
ularly, and the committee members, but also the amazing resources
they have available.

So, you've already touched on the resources but I thought
we might explore that in a bit more depth because the resources
here are phenomenal for supporting the faculty and the students.

CH: Yes, they are.

CP:  What Chris has mentioned, not just the physical resourc-
es but the fact that there is staff support for the faculty, to allow
them to do what they’re supposed to be doing, research-wise. So,
could we discuss that a bit?

Gordon Kindlmann, 2004. This image appeared in an article in Nature
entitled “Destressing in the geekosphere.”

CH: Yeah, so the administrative staff here is the top adminis-
trative staff I think youd find anywhere on campus. A lot of what
we do is research that costs money. You have to pay students, you
have to buy equipment, and cover our summer salaries. In order
to do that, you have to obtain external funding, mostly govern-
ment funding from the National Institutes of Health, the National
Science Foundation, the Department of Energy, NASA, whatever
the government agency is that’s supporting the research. In order
to get the funding, you have to write proposals. And both writ-
ing proposals and managing the budgets when they come back is
something that takes time away from doing science. The adminis-
trative staff here is incredibly good at putting the boilerplate parts
of the proposal together. They have to be trained to learn it, but
once they learn it, they can do it, and we can focus on the technical
contributions, which makes writing proposals easier. Then when
we get funding, they help with the accounting management, which,
frankly, P'm not very good at. But having the support staff to guide
us there is almost a luxury. The students love our administrative
staff, also. Deb keeps candy in her office. Students pop in for a can-
dy bar when they want to. The SCI café, with the coffee machines
or tea or the fridge with sodas, is something that contributes to the
environment. We're not like Google or Facebook, where we feed
them lunch and dinner, but we try to have perks that make them

happy.
CP:

CH: 1sa very nice environment. So when I first came here,
one of the first things I did is I told Chris, “We need to have an
espresso machine”

CP:

CH: SoheandI pooled our money together and we went and
bought it and put it in the lab. Students loved it. And that machine
got used more than it should’ve been because it was just a homestyle
machine. Then we upgraded to a more expensive machine when

It’s a very comfortable environment.

So this came from you, huh?



Left to right: Professor Orly Alter meets with graduate students Katie Aiello,
Nicolas Bertagnoli, and Theodore Schomay.

that one broke. Then it wound up one was not serving the needs. As
the institute grew, we had to keep adding them. That environment
of not only having a nice machine but having high-quality ingredi-
ents makes a difference.

CP:

CH: Yeah, soT go to different research groups. I was just in
Sweden this past summer as part of this NASA project. They had
espresso machines but the beans were not good. When the group
wanted to go have a coffee, we walked down the block to the local
café.

Oh, it’s an amazing service.

CP:  This rivals any place in Salt Lake.

CH: Oh, it does. Its good. And, yeah, I think that summarizes
SCI. Put high-quality ingredients together, you get a great product
out, whether it’s the coffee in the machines or the research and the
professors and students, or whether it’s the support staff to support
everything.

CP:  Yes. And, you know, the greater the productivity, the more
grants, and it just all feeds back in together.

CH: Yeah. It does, yeah.

CP:  And the final of the four points. This is kind of a summary
question, obviously. How have you created such a supportive envi-
ronment?

CH: I can't take credit for it. I don't think that I've done any-
thing special. Chris is an amazing leader.

CP:

CH: He goes out of his way to help others achieve their goals.
And that’s been great. I can’t think that I have had the same impact.
Maybe I have. I don’t know. But having him as the director of the
institute really has led to the success of everybody here, from the
students, to the staff, to the faculty.

CP: 1t seems a very generous environment; the faculty are very
generous with others.

CH: I think that’s true. First of all, we don’t have single PI re-
search. We work as groups. Some people call it hunting in a pack,
which sounds too aggressive. But we work as a group. When a ju-
nior faculty comes in, they’re not on their own. They have a built-in,

He is.

collaborative structure for getting their research done. We wouldn’t
hire someone who didn’t want to work in that type of environment.
I think that’s what attracts such high-quality faculty to come to SCIL.

CP:  One of the comments that David Pershing made was,
“Why doesn’t everybody do this?”

CH: Yes, thatsa really good question. And some people have.
So I have a colleague, Tom Ertl, who runs a research group in Stutt-
gart. The German model is you have one professor in an area, and
you'll never hire another one until he dies. They don’t have this
concept of an interdisciplinary group. Well, you know, Tom has vis-
ited us and has collaborated with us. He was given an offer to leave
his university to head up a big industrial research center in Germa-
ny. He convinced his university to have a research group that was
like SCI, where they could hire more faculty in visual computing.
I can’t say he modeled everything after SCI, but it’s a very similar
environment.

Why don’t more people do it? Well, they may not have the
support of the administration, which is key.

CP:  Thatis key.

CH: And it takes a unique talent to be so generous with every-
body else.

CP:

CH: And not everybody does that. Typically, faculty compete
with each other instead of working together. It’s strange, but that’s
the way the academic world has been built.

I think it takes a real commitment.

CP:  Thats the way it operates.

CH: The fact that Dave Pershing saw that combining differ-
ent departments into the same building and providing support to
form a research institute at a university level has—SCI wouldn’t be
what SCI is without that support. SCI wouldn’t be what SCI is with-
out the leadership and generosity that Chris has provided. And it
wouldn’t be SCI without the collegial environment that the faculty
have, the easygoing staff who are dedicated and work as hard as
they do. It permeates through all the levels.

CP:  IwonderifDavid Pershing would’ve continued to provide
the support had SCI not become what it became.

CH:
CP:

CH: 1 think it was an experiment, and it was a successful ex-
periment. But it was clear what the expectations were, that we were
to be world leaders. If we had not achieved that, I think the ex-
periment would’ve failed, and the administrative support would’ve
dissipated.

CP:

campus.

CH: 1 hope it does. I certainly think, within our field, we're
respected throughout the world, certainly. People ask us to be on
advisory boards, come and give keynote lectures at conferences or
other institutes. They look to us as leaders.

CP: He mentioned a few on campus: SCI, of course, and I
think the Huntsman Cancer Institute and the Hinckley Institute of
Politics.

I think the answer is no.

Yeah.

He said that SCI enhances the reputation of the entire



CH: Yeah. I think all of those have been stars and successful
research institutes. There’s more than that. There’s Cardiovascu-
lar Research and Training Institute, which is very successful. The
Combustion Engineering Institute, which is very successful. The
Energy and Geosciences Institute. I think all of these are all great. I
wouldn't single one out.

CP:  No, that’s true. T think you're right, though, that there is
some model of competition in academia. With the great success of
SCI, youd think that that would be the model instead.

(CH: 1 think that it’s hard for other universities to break out of
the mold. It takes someone with vision and leadership. And Dave
Pershing helped push SCI forward, both from his time as dean, to
when he became senior vice president, to continuing on as presi-
dent of the university. I think that that administrative support at
other institutions just doesn’t exist. It puzzles me why, because if it’s
worked so great here, it should work somewhere else.

CP: 1t should.

CH: 1have colleagues at other schools, 'm not going to name
them, who have tried to build a SCI-like institute at their institu-
tion, and faculty fight against it tremendously.

CP:  why?

CH: Thatsa big question. Why would you not want your other
faculty to be successful? Maybe it threatens them that their little
research group would be overshadowed by a big research center. I
don’t know the answer to that. But it’s clear to me that support has
to come from all levels, both among the faculty within the institute,
among the departments where the faculty are residing. Because,
you know, I'm a faculty in computer science. My academic home,
my tenure, is in computer science, the School of Computing. My
students all get degrees from the School of Computing. My teach-
ing is all in the School of Computing, but my research is within
SCI. I think that other places... faculty fight against it. I just don’t
have a good answer. I don't understand why, because it’s worked
so well here. But it’s not the typical academic model, and maybe
change threatens people.

CP: so maybe that type of individual in SCI wouldn’t be where
they wanted to be.

CH: Yeah, I mean, probably not. Yeah.

CP:  Because they wouldn’t want the spirit of collaboration.
They would want to be—

CH: Yeah, theyd want to be by themselves.
CP:

CH: Which is fine. There’s nothing wrong with that. That’s a
different model. I like working with people, which is what I've al-
ways done. So from my days having a research group at Los Alamos
National Lab, which, make no mistake, that’s a physics lab. Physics
is number one there. But working across field boundaries is what
made that a great national resource. I loved my job there. I didn’t
leave because I didn’t like it. As I said, I really wasn’t planning on
leaving.

CP:  Here you are.
[both laugh]

Superstars on their own.

CH: AndsClisa very similar environment, which is fun. It

makes coming to work fun.

CP:  Well, here we come to the big question. We'll see if we can
get through it in this session. If not, we'll continue. But how do you
envision SCIs future? You've touched on this a bit. But, say, going
out five, 10 years.

CH: Yeah, so the future is hard to predict. I can predict the past
pretty well.

CP: [laughs] A skill you've developed.
[both laugh]

CH:

CP:  Thats interesting. I hadn’t thought of that. Yes, the size.

CH: 1 just don’t know. When we started in 1998, with Rob and
Chris and myself, would I have thought wed have 17 faculty and
over 200 people in the institute? No. I wouldn’t have. I would've
said, “No, that's nonsense. Wed never be that big”

I think that as we've grown, we've also grown in the re-
search areas that we focus on, so it’s not just computational med-
icine or visualization. By hiring Ross Whittaker, and others, like
Sarang Joshi and Tom Fletcher and Tolga Tasdizen, we have proba-
bly the strongest medical imaging group west of the Mississippi. It’s
an incredibly strong group. Hiring Martin Berzins and Mike Kirby,
we have an incredibly strong, high-performance computing group
here, also. And, as we've grown, we've become leaders, not just in
one field, but across many fields. What's the next big field that SCI’s
going to grow into? I'm not sure I could predict that. But I'll say
that whomever we hire is going to be a world leader. This place will
make their careers better, and they will make SCI a better institute.

CP:
CH:
CP:
CH:

CP:  You mentioned size. Do you think there’s an optimal size?
Say it grew to 700, would it change the nature of SCI?

CH: Ithinkit used to be I knew everybody. I'd go to the coffee
machines, I knew everybody’s name. Now I don’t. There are a lot of
people, 200 people. I don’t know them all. I know my students and
postdocs and people in my area quite well. But it’s big enough now
that I don't know everyone. If it got to be 700, my question would
be, would the faculty know each other?

But, you know, I can’t say that there’s an ideal size for SCIL.

But you continue to develop new collaborations, right?
Sure.
Constantly?

Constantly, and it’s a lot of fun.

Professor Ross Whitaker talks about geometric modeling during IBBM, 2014.



CP:

CH: Yeah. And1 think there’s a limit in size, based on collabo-
rations. And it's worked well. I think we’re at a good size. I can see
us growing to maybe 25 faculty, but if we became 50 faculty, well,
suddenly we're—It’s hard to envision that many faculty with com-
mon interests, just because there are so many. I don’t think there is
an optimal size. We were successful when there were three of us.
We were successful when there were five. We were successful when
there were 10. We're successful now, with 17 faculty. Will we be
successful at 25?2 I would say yes. Do we have a plan to get to 252 I
would say no. We're still growing. We're space limited. We're full in
the Warnock Building. I think if we had to split between different
buildings, it would impact the collegiality environment that SCI
has just because of the proximity. I would hope that that wouldn’t
happen.

CP: But you can continue to develop new collaborations be-
cause that must be kind of like a process of attrition; for example,
there’s not the focus in a certain area and so you develop another
area. Is that the way it works?

And would they be able to function the way they are now?

CH:  Well, so, I think collaborations come from common inter-
ests. It’s true, when I first came here—I don't collaborate with some
of the people I did when I first started. Some of them are not even
on campus. They've left. And I have new collaborations, like Ga-
brielle Kardon in the med school in genetics. She saw some other
people using the FluoRender tool, and she got excited about it. So
we started talking, and now she’s a very strong collaborator. I didn’t
go seek her out. She didn’t come seek me out. She saw something
that interested her. She had interesting problems that we thought
we could help with, and it grew into a good collaboration. I think
that that's what makes SCI successful is the ability and the interest
of working with different people on different projects.

CP: David Pershing brought up something that is a pretty
scary thought: what happens if he retires or Chris retires?

CH: Yeah, so we've had this discussion at the SCI faculty re-
treats. We don’t talk about retiring because I don’t think either of
them are going to do that. But we do talk about Chris getting run
over by a truck, which is not something we want. But if something
happened to Chris, what would happen to the institute? The plan
would be, because we've discussed this, you do an internation-
al search for the next leader. It could be someone in the institute.
It could be someone from a different university who could come
in and lead it, but I think the institute would continue and thrive,
even without Chris.

Wed have to hire someone who has the same traits. Who-
ever directs the SCI institute needs to have the generosity, the col-
legiality, the giving of support, and providing a supportive environ-
ment that Chris does. But I think the institute would live beyond
that.

CP:  The good news is probably all of you have that so en-
grained—in all the associate directors—that whoever was new
would soon see...

CH: Right, yeah.
CP:

CH: Right. And so I hope that Chris doesn’t get run over by a
truck. I know for a fact he’s not going to retire in my lifetime. I'm

I would hope that that would be the case.

older than he is.

CP: rm probably older than all of you.
[both laugh]

CH:

CP:

CH:  Yes. Well, ’'m more worried about him being poached by
a bigger university that could offer something that Utah can’t.

CP:

CH: He seems to love it here but I watched this through the
years. Presidents seem to stay for a while, then go. And typically,
they go somewhere else that gives them a different opportunity. I'm
glad that Dave’s risen through the ranks.

CP:  Hés a rare case, though. I mean, he’s just gone through
each of the steps. He was my boss.

CH: 1didn’t know that.

CP:  Yes, he was the associate dean of the Graduate School, way
back when.

CH:
CP:

CH: Soitis rare that someone moves through the ranks on the
same campus. Because, typically, they’ll move through the ranks by
going to a different campus.

CP:

CH: Yes, and he's been great. So Dave’s first graduate student,
who did retire this past year, was my sister-in-law.

And I hope that Dave Pershing doesn't retire but—

Yes, that's what I said to him. It’s just not an option.

He seems to love it here.

I didn’t know that. Interesting.

That’s when I first met him.

By jumping, yeah. But he’s done it all here.

CP:  Youre kidding.
CH: No.
CP:  who?

CH: Her name is Patti Case. She had an engineering energy
firm that’s thriving here that she started with her brother, The ETC
Group.

CP:  what year did she graduate?

CH: 1 don't know the answer to that because when I met my
wife—and I met her in ’83—Patty had finished. So it was before "83.
And Dave Pershing came to her retirement party.

CP:

CH: Yeah. It was really nice to see him there. So it’s a small
world.

CP:  1ts a small world. And he’s another rare individual, I
think. Very generous human being.

Well, thank you so much. This has been a great addition to
this project.

Isn’t that wonderful.

CH:  Well, T look forward to seeing the project completed and
hearing what everybody else thinks.

CP:

END OF INTERVIEW 1 WITH CHUCK HANSEN

I know. We'll get it all together. It should be fascinating.
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CP:  We finished our previous interview with a discussion of
the future of SCI. I'd like to explore this topic a bit more in today’s
interview. In a recent interview, Greg Jones mentioned the pos-
sibility of building centers within SCI. So the SCI administration
would help share the load of the center administration, but the cen-
ter would set its own agenda, autonomous in that respect. I'd like to
get your opinion about this future for SCI.

I think it really depends on what the faculty want. There
are two models within SCI for these centers. And centers are fo-
cused on research topics, and they can be interdisciplinary, involv-
ing people outside of SCI. One example is Robs CARMA Center,
the arrhythmia center. That's a center that is a center by itself. It’s
not under SCI, but it involves SCI personnel working with them.
Then there’s CEDMAY, the Center for Extreme Data Management,
Analysis, and Visualization, Valerios center, that is within SCI, and
uses this model Greg was talking about of having SCI adminis-
trative resources aid with the center. As it scales up above some
amount, it would have its own administrative staff and work like
that.

Again, I think it depends on what faculty want. If they
want to build a center for their ego or for their international recog-
nition, it’s a model that works well. So the center starts out within
SCI as just a research project within SCI. As it grows bigger and
bigger, it becomes too big of a burden on just the SCI adminis-
trative staff, so the center would have to expand its administrative
staff, but it’s still under the SCI umbrella. I think it’s a good model,
if people want that.

CP: How many SCI faculty are in each center and how many
outside collaborators?

So that’s a good question. I'm not sure of the makeup of
the CEDMAYV Center, though I'm a member of it. It involves other
faculty who are within the School of Computing who are not SCI
faculty. So I can’t put a number on that. I think rather than thinking

of numbers of people it’s easier to think about topics.

The CEDMAV Center is for large-scale data analysis and
visualization and data management. Valerio and I have a grant
through DoE to work on in situ visualization for some next-gen-
eration scientific computing languages. That grant is through the
center because it fits within the center profile. Then, there are other
grants that we have that are not part of the center because they
don’t fit within the center profile. So it’s really topic bound.

CP:

Topic driven.
Yeah.

CP: Do you have, not just collaborators on campus, but do you
have international collaborators with it, too?

With this center I don't. Valerio likely does, but I don't.

CP:

But there is that potential.

There is that potential. But we have international collab-
orators on other projects. We have this nice NASA project that’s
funded with the American Museum of Natural History that in-
volves Anders Ynnerman’s group in Sweden. But that’s not part of
the center; it’s just a project.

CP:  Arethere any centers that you and the SCI administration
are thinking about for the future?

Again, it's driven by research interests of faculty. I don’t
know of any that are in the works. And it’s not a top-down thing,
where the SCI administration says, “We should have a center in X,
and then encourage someone to found it. It’s really driven by fac-
ulty interests, and how big of a group they want to have. Because a
center implies that it’s bigger than just collaborative research. Some
people want to have a really large group that is bigger than smaller
projects, and for that, centers make perfect sense. As SCI grows,
with the number of people, I could see that there could be more
centers that are formed.

CP:  That seems to be the logic behind it, as SCI grows a way of
kind of dividing things up.

Well, it gives people the chance to develop their own ca-
reer, and to lead a larger effort within SCI, instead of competing
with SCI, so I think that it’s a good model. But it’s really driven by
faculty wishes. Some faculty may want that. Others may not. I don’t
really have an interest in forming a center. I think it would be an
administrative burden that I'd just as soon avoid. But other people



think it’s important for their careers and are willing to put that ef-
fort into it.

CP:  Such as some of the younger faculty might regard it as a
way to kind of spread their wings.

CH: Exactly. But still be within SCI. It doesn’t make sense to
have a competitor to SCI within the University of Utah.

CP:  So this s a benefit to SCIL.

CH: 1ts abenefit to SCL.

CP:  1fits under the umbrella of SCI.

CH: Exactly. Yeah.

CP:  We talked last time about retention of faculty, and so, for

some, it might work.

CH: Yes. If there was no chance—if somebody’s career path
and goals in their research life are to head a center or an entity
of research, and they don’t have the possibility of doing that, then
theyd have to go somewhere else, because theyre not going to have
another SCI. But they can do that within the SCI umbrella. The
CEDMAV Center is an example that is a center within SCI, but it's a
center. Valerio leads it and sets the direction for it. It’s a chance that
people wouldn’t have to go somewhere if that’s the reason that they
wanted to have a center, and the opportunity exists that they can.

CP:

CH: 1t would still be within SCI. As a center would grow, it
would become a burden if the SCI administration handled all of
the center things. It would just overwhelm the SCI administrative
staff. That wouldn’t be fair to them or fair to the rest of SCI. So, as
a center grows, they would start adding their own administrative
staff. Theyd all be SCI staff members, all within SCI, but theyd be
focused on working on that center. We haven’t seen that take place
yet, where a center has its own administrative staff. They currently
share the administrative staff within SCI. But I could see, as the
center grew, it could outgrow the capabilities of the staff, and then
they would have to add their own.

CP: 50 we were talking last time about maximum numbers at
SCI. But maybe this is a way to counteract some of the problems
that if you try to keep SCI as it is but the numbers kept on growing,
maybe centers would—

CH: 1tsamodel. I don't think it’s the only model. I can see SCI
doubling its faculty size and still being the Scientific and Imaging
Institute. I don’t think that necessarily centers are a requirement for
growth. I think that, really, they’re driven by faculty interest. And
as you have said, if somebody wants to have a center and there’s no
opportunity here for it, then that’s a negative. And having the abil-
ity, if there is an interest to have a center, is a positive. I think that
it’s a model for growth but it’s not the model for growth.

CP: Right. That makes sense. And Greg mentioned it would
retain the open, collaborative environment that SCI has.

CH: TItdoes. And faculty can participate in center activities and
participate in other SCI activities that are not part of the center.
That certainly is going on now. And there’s no competition, no bad
feelings about it. It’s just the natural flow of research.

So that center is self-administered, still under SCI.

CP:  Well, this seems like a perfect opportunity, while we're

SCI associate director Chuck Hansen joined the then Center for Scientific
Computing and Imaging in 1997.

meeting, for any summing up about the culture of SCI from you.

CH: sosClisa place where everyone gets along. It’s rare to
find an environment where there’s such collegiality. There’s not a
competition among faculty. There are not conflicts among the fac-
ulty. There is mutual respect across the board. And I think that’s a
unique culture.

CP: 1 agree. And it seems like an easy thing to do, versus the
conflict.

CH: 1tsounds easy but—

CP:  1tsounds easy but, I know, a lot of work has gone into it.

CH: Yeah. And 1 honestly can’t put my finger on what would
cause that or not cause that, except personalities are really good,
and we've had a great set of faculty, even those who have come and
moved on, like Steve Parker and Claudio Silva and Juliana Freire.
They all fit within SCI. And when they left, they left on good terms.

CP:

END OF INTERVIEW 2 WITH CHUCK HANSEN

Yes. Thank you very much.
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CP:  This Everett L. Cooley oral history project interview fo-
cuses on the unique culture of the University of Utah’s Scientific
Computing and Imaging Institute, or SCI. Several of the institute’s
key players are contributing to the discussion of SCI. As an intro-
duction to each, we are including a brief bio.

Greg Jones, an associate director of the Scientific Com-
puting and Imaging Institute, is also the University of Utah’s as-
sistant vice president for Research, and an adjunct assistant pro-
fessor of radiology in the School of Medicine at the U. He served
as state science advisor to Utah governor Jon M. Huntsman from
2005 to 2007, the director of the Utah Economic Clusters Initiative
and the managing director of the Governor’s Office of Economic
Development (GOED), also in the same years, and the executive
director of research at the Moran Eye Center from 2007 to 2011. He
was awarded the Medal for Science and Technology by Governor
Huntsman in 2007. Greg’s activities at SCI include management
of several research centers, the development of external funding
sources, and oversight of SCI's accounting group, information
technology group, and members of the media development team.

First, thank you very much for contributing to the discus-
sion of SCI.

Certainly.

CP:  Chris Johnson has commented frequently on the crucial
role you play in the daily functioning of SCI. As one of the associate
directors, what is your particular role or roles in the institute, and
how long have you been in this position?

If you equated this position to something in industry,
you would call it the operations officer. So operations in SCI is the
fundamental role of the associate director, and that includes ac-
counting, payroll, finance, pre- and post-grant award management,
grant preparation, I'T, software development, and of course the me-
dia and the outreach. Those operations, the daily grind of the SCI

Institute, that’s really my role, to manage that.

CP:

And you have an MBA, right?

I have an MBA, yeah. Now, that management at SCI is
really a foundation of the SCI culture. I say that my job is probably
the easiest job in SCI to do because I have an expert set of staff
members. Erica Adamson’s our accounting lead. She has a master’s
degree in accounting. She’s just about finished with her CPA. She
knows university accounting like almost no one else, and so when
I say I manage accounting, Erica tells me what she needs to do her
job as an expert, and I supply those resources. So I don’t have to
direct accounting, I just have to resource the accounting.

The same thing is in payroll and personnel with Maga-
li Coburn, the same thing with Nathan Galli in media, the same
thing with Nick Rathke in IT. If someone needed me to do any IT
for them whatsoever, they might as well use an abacus, but if Nick
needs a resource to do IT, he’s an expert and I empower that expert
with the resource. That’s my job, empowering the staff to do their
jobs.

CP:  Thatsa really important thing we're talking about, too:
the support of the excellent staft.

And each staft member realizes they’re an island. The ac-
counting expert, Erica, is our accounting expert. There’s no one in
our group who is going to help her answer an accounting question,
so she has to tell me what she needs to be able to answer every
accounting question as the expert. Each person in our group—pre-
award, grant management, IT—knows they’re an island in SCI, and
they are the true experts and there’s no backup for them.

When we bring new people into SCI, our hardest con-
versation is saying, “By the way, the pressure of your position, the
pressure on your expertise, to be the expert, is unlike other places.”
It takes them a good solid six months to a year to come up to speed
to the level of expectation SCI has for its administration, so that’s
my job.

CP:  You've also mentioned your support of the research that
goes on here as one of your roles.

I'm a scientist by training. Part of what I do with Chris is
we look at ways to reach the ideal of SCI, which is to be greater than
the sum of the parts. The way we do that is with, hopefully, building
a grander vision, a grander impact statement than we would do as
single researchers. A lot of times what that means is asking the re-



searcher, the faculty member, to expand their vision of what they’re
doing, and where it could impact, and what it’s about, and who they
could work with to do it, and how much larger a vision they could
have by working with another person or persons.

Now, in the early days, as a small group, we did that as a
group. That culture has built to where you don't actually have to go
to the researchers and say, “What’s your vision? What’s your im-
pact?” That’s the way SCI has been built, is to think that way. That’s
through Chris’s leadership. I help enable that leadership or actuate
that leadership. And again, it takes faculty members I'd say two to
three years to become a SCI faculty member as they start realizing
that this is the view of SCI.

CP:

Understanding the culture.

Understanding the culture, and the crazy effort it de-
mands to view a bigger vision and such a tough transition peri-
od. So this isn’t about tenure. It’s not about getting research grants.
It's about doing something with those things, that’s part of it, but
something larger, and that’s a frame shift oftentimes.

Now that SCI has developed that culture over the years,
my job is really about how do I help resource or enable that culture,
and how do I sit with faculty members or provide opportunity for
them at times? Most of them provide their own opportunity, but
occasionally I bring in groups with ideas that would use a SCI In-
stitute line of research to broaden that idea, broaden the research.
And making those opportunities available through meeting other
researchers, corporate collaborators, whatever, anything I can do to
help researchers see a larger vision of their research.

CP:

So enhancing the collaborations.

Yeah, and it’s just feeding into that culture, and the faculty
drive that culture. Chris’s leadership created that culture. And my
job, just like with the staff, is to enable that culture to really realize
itself.

CP:

How long have you been doing it?

I joined SCI in 2000. I don’t remember how many people
we were, probably about 35 to 40 at the time.

CP:

And it’s over 200 now, right?

It's over 200. And, yeah, the faculty members have in-
creased by quite a few. I left in 2005 to go work in the state for a
couple years and then came back in around I think 2009-ish, 2008,
2009. I came back part-time, and sharing with the Moran Eye Cen-
ter and SCI, and then finally came back full-time in 2011.

CP:  Chris Johnson has discussed a strategy for success that he
learned, early on, of four basic points: hire the best people, never
sacrifice quality, put the best resources in the hands of the best peo-
ple, and create a supportive environment. I'm thinking that per-
haps we can frame our discussion today of the culture of SCI in
terms of these four points. I put this question to Chris and now to
you: How have you gone about attracting the best people? In other
words, what is your basic recruitment strategy?

Faculty-wise, that’s the easiest recruitment there is, right?
We got lucky in the early days and recruited excellent faculty, start-

Greg Jones, 2016.




ing with Chris, building the mission, and then Rob MacLeod and
Chuck Hansen and Ross Whitaker. These are all leaders in their
fields. So recruiting faculty to work with—great faculty—it’s really
the faculty who do the recruiting, the faculty and their reputation.
And people want to work with these folks, so the recruiting is easy.
The State of Utah is a beautiful place to live. The University of Utah
is a great university. Getting people interested in coming here to
work with the faculty in SCI is the easy part of recruiting. Identify-
ing the people we want to recruit and that we go after is the difficult
part.

For a typical faculty recruitment, you say, “We need an as-
sistant professor in this area. Let’s put an ad out. We get 20 applica-
tions and we pick the best out of those 20.” This is not the way SCI
recruits. SCI says, “We have a faculty position. Lets see who's out
there whom we collaborate with and we know their reputation, we
have friends who have worked with them, we've worked with them.
We want that person” And then we go recruit that person, and so
it’s a different recruitment strategy. It's very specific. We define areas
relatively narrowly that we want to fill that SCI can leverage and
that position can leverage SCI. The hardest part of our recruitment
is finding the person to recruit.

CP:  win you give me a couple of examples of successful recent
recruitments, recent or in the early days, too?

Yeah. So I think one of my favorite recruitments was a
young PhD student who came out from Brown University and
started working with some of our visualization crew. And that
young faculty member turned out to be extraordinarily sharp and
very collaborative. Remember, this is a PhD student, so not a post-
doc who had built a nice body of research, but wasn't a star yet by
any means.

CP:  Who wasit?

This was Mike Kirby. Mike Kirby’s the assistant director of
the School of Computing now. He's a full professor. But we started

Analyzing the topology of combustion.

recruiting him two years before he graduated. He collaborated with
us, came from an excellent group, so we knew his pedigree was
good, but just a super sharp young guy and phenomenal collab-
orator, working with one of our research scientists. The research
scientist said, “Man, this guy’s really sharp” We started paying at-
tention. And he was a faculty recruit to the SCI Institute. That’s a
great example of how we do it.

Another two examples are Chris Butson and Miriah Mey-
er, two different trajectories. They came up as graduate students in
the SCI Institute. I actually sat on Chris Butson’s committee. And
he’s really creative. Chris, from the very get-go, had an exact proj-
ect he wanted to complete in mind. We all said, “That may not be
possible” He did it anyway. Then he started chasing his career at
Cleveland Clinic as a postdoc and in Wisconsin as faculty, and re-
ally making great strides. We've known him for 10 plus, 15 years or
so. Easy recruitment. Once he came up on the market, wed been
watching where he’s been the whole time, recruited him right away.

Miriah Meyer, same thing, we watched her through her
time with the Chicago Sun Tribune. She did a stint with that. Then
she went to Harvard. And watching her, when it was time for her
to jump to a faculty position, we made sure we were heavy in the
competition to get her here.

Steve Parker, another great example. He was a graduate
student here at the University of Utah, and then did his postdoc
here, research professor, and then assistant professor. To be able to
stay at one institution and do all those steps in your academic ca-
reer is extremely rare. To do your PhD and then get recruited back
to be faculty is not common.

So ignoring the standards of academia and recruiting the
best people resulted in Miriah Meyer, Chris Butson, and Steve Park-
er. Steve Parker’s now in senior leadership at nVIDIA, and created
things like SCIRun and the Real-Time Ray Tracer and the software
architecture supporting CSAFE (Center for the Simulation of Ac-
cidental Fires and Explosions—a large DoE project). Those people,
even though their pedigree wasn’t the normal pedigree of go some-




where, do your postdoc, go somewhere, do your graduate school,
blah blah blah—and Steve coming up all the way through the ranks
and never having to leave—for each of those recruits, to have that
kind of a not typical pathway, Chris went to bat and forded the wa-
ters to make sure they could get promoted within here, or recruited
back here, or championed them. Once Chris decides that’s a great
person to be at SCI, it’s just at all lengths to get that person into SCI.

CP:
GJ:
CP:

(GJ:  Yeah, that’s one of the hardest things, because we fight for
graduate students with MIT and Stanford and all the big boys, and
those are tough battles to win. We do a lot of recruitment at the
meetings, the VIS meetings, the supercomputing meeting. We take
a booth to those meetings. We're not a university. We go as the SCI
Institute at the University of Utah, so the SCI Institute is recruiting
graduate students. Then we have to work with the departments to
get those graduate students in through their recruitment process,
and so that’s a really tough area.

We do a yearly retreat. We arranged for Ken Joy from UC
Davis, who has had an amazing run of graduate students, to talk
at a SCI retreat. He’s one of our advisory board members for our
NIH Center. I was asking him, “How have you ended up having
such good graduate students?” And he said, “Oh, I have a whole
methodology” When he announced his retirement, I said, “Hey,
now that you're retiring, would you come to our faculty retreat and
lecture on your methodology for recruiting graduate students?”

CP:

G]: That methodology is a really hands-on, high touch with
the graduate students. He recognizes them. He talks to professors
before, like at the IEEE Visualization Conference (VIS): “Hey, good
professor friends of mine, what are your top students? Are they
coming to VIS? If they are, I want to meet them. And I want to send
them a letter telling them about my lab” So it’s an early and often
kind of recruitment of the best students that his colleagues have.

We haven't quite engaged that methodology, but that’s
how we kind of think about graduate students: what are we going
to do different from just be a good university? How do we use the
SCI brand and what do we do as a way to reach those students
sooner? That’s something we're contemplating, and we just haven't
enacted it yet—but we're getting there.

So that’s how you get the best people.
Absolutely.

How about the recruitment of staff and graduate students?

And what is that methodology?

CP:  wel, you have an excellent crop of graduate students.

G]: They’re good. And the SCI reputation helps that. The Uni-
versity of Utah reputation helps that, also, and the fact that we're
here in the West and it’s a great place to live. We have a lot of stu-
dents who want to ski and rock climb and mountain bike.

CP:  Tve heard from several of your graduate students what a
your g
great environment it is.
How about staff? Do you do any active recruitment?

G]: We do active recruitment. We've even used recruiters for
some of our software developers. And for the other staft positions,
we're a pretty small staff. I think we’re maybe 15 total. Our turnover
is really, really limited. We haven’t had to do much recruiting. In
fact, over the last couple years, most of the recruits would come
through my office. I would interview them, and that was the pri-

At the opening of the Warnock Engineering Building, left to right: Pat Tresco,
Rob MacLeod, Martin Berzins, Mike Kirby, and Chuck Hansen, 2007.

mary decision process. What we've done over the last two or three
years, as the staff has gotten more senior and such, is they are now
interviewing and hiring people under them. That’s a new trend for
us.

What we focus on, in the interviewing process, is really
the question of making sure the candidate doesn’t just try to get the
job but tries to tell us if the job fits them. So we really emphasize
with the candidate, “Don’t sell us on you. Look at the job. We'll de-
scribe the job. Explore with us how you fit into that job. And then
you can decide if this is the right job. And then we'll decide also if
we think it’s the right job for you. But don’t just get the job.”

We try very hard, early on in the interview process, to de-
scribe the culture of SCI and how the first six months for a new
employee in SCI are really, really difficult. Really difficult.

CP:  This is all so familiar. I mean, that’s my process here. Its
been wonderful.

(GJ:  Yeah. We don't have a really solid infrastructure for a new
employee to understand. It’s an amalgam.

CP:

GJ:  Yeah Enveloping into that culture. And it takes months.
We try to describe that to people, that your first six months here
won't be that fun.

CP: They’re hard.

GJ: They’re really hard, but we will support you and try to
make sure you have every opportunity to fit. And once you're in,
you’re SCI family. But it’s not for everybody.

CP:

GJ:  So our interview process is we think this person’s good.
We think they’ll fit our culture. We think they can develop the skills
to be an expert in an area were hiring in. And then we’re patient.
And patience is a very funny thing. The faculty are not patient, so
we have to be patient for the faculty. There’s a lot of defense of new
staff members that goes on for the first nine months to year, of the
staff members—

CP: on, really?

It is the fit. Understanding the culture and fitting in.

No, I can imagine.



Oh, absolutely. “This staff member’s not delivering. I don’t

GJ:

think he or she is going to work out” “Hold on. We're working with
them?” “We think you guys—maybe you're too gentle and we need
to decide faster” “Hold on, respect the person will get there. If we
hold the person three months too long and they really still don’t
work out, we'll feel better about making that judgment call than if
we do it too soon.” That’s a negotiation we have, relatively unsuc-

cessfully with faculty.
CP:

GI: I think if you ask any faculty member, I tend to make the
when-a-staff-member’s-not-working-out call way, way, way too
late in their eyes. I've really tried to map the way we treat staft and
such to the way Chris works. One of the things—and we’ll get into
this with Chris’s personality—but one of the fundamental pieces
of Chris is his loyalty to people he works with. He’s extraordinarily
loyal. It’s probably misplaced loyalty. It's probably too much. But I
want that loyalty that has been so successful in building the faculty
that SCI has to trickle down to the staff.

So before we cut a staff member for not working out, we
go to the limits to figure out how we can make this work.

CP:
GJ:
CP:
GJ:
CP:

GI: And we have multiple deals. We have a couple employees
who work from home on Fridays because they have certain family
things. The way we look at that is we don’t care where you work
from. We don't care when you work. We just need the work. And
so, yeah, we try to find good people and then we're loyal to those
good people and we make their job as pleasant as we possibly can,
as long as we can pressure them until they almost can’t think of
anything else but SCI. It’s an evil trade. We'll give you a great job,
but we'll take every ounce of energy you can possibly give us.

CP:

[laughs]

It probably pays off, too.

I think it does. I think it does.

I agree. Because then you get loyal employees.
You get loyal employees.

It goes both directions.

I think it’s a great tradeoff myself. [laughs]
Anyway, once you have attracted the best people, how do
you retain them? This is the crux of the matter, isn’t it?

GI: This is the crux of the matter. So software developers, we
try to give them interesting projects that they have a lot of self-de-
termination on what they do. On a technical level, if you look at
our technical teams, faculty, graduate students, staff, it’s not really
clear who's who. Any person in a meeting may lead at any given
time. We try to take that kind of hierarchy out and just do it as mul-
tidisciplinary teams. The staff members aren’t just code monkeys
that go code. They’re part of the science exploration. They’re part
of what were doing. Staff, the same way. We're a flat organization.
We don’t have a lot of bosses because we have a lot of experts, and
experts don’'t need bosses, they just need resources. The main re-
tention we use is respect. And when you’re going down a trail with
a horse, you give the horse its head. Everybody in SCI has their
head. They get to make decisions on their day and how they handle
their day and what they do and the way they do their job.

And our job, as management, is to simply tell them where
were heading, and then supply resources so they can achieve their
job in that direction we’re going. I think culture retains the people

more than anything. We may pay a little bit more aggressively in
our staff positions than the rest of campus. That helps. But money
has never kept somebody.

CP:

G]: I think it’s culture. The more aggressive pay is just an expres-
sion of the culture.

No, I don’t think so.

CP:  What's been clear to me at SCI is there’s a certain expec-
tation. And if you meet it, then youre part of this environment. I
think that’s the motivation, too. That encourages people, I think.

G]: People want to be part of something that’s special. They
want to be part of something that’s unique.

CP:

G]: And SCTI’s a unique place. The people who are SCI make
it unique. Once you groove in with us, you're part of this. You're
part of the unique culture. And we have a crazy leader in Chris.
We wear T-shirts and shorts and flip-flops. It’s a unique culture,
and it doesn’t matter how you dress. It matters your expertise and
your capabilities. And that’s the culture we've tried to build. Your
capabilities matter.

CP:  Youve done so successfully. Going on to the next point.
Not sacrificing quality must be a bit of a balancing act, economical-
ly and in other ways. How do you meet this goal of not sacrificing
quality?

G]: Oh, that’s a great question. Occasionally we have faculty
slots that stay open longer than we want because we won't just fill
them. The searches take a little longer. You don't have a list of 20
to just tick down. If someone says no, then you don't just go to the
next one—you start the search over. To maintain quality without
unlimited funds usually means you have to give up time. Time is, I
guess, our currency that we buy quality with. And then just dedica-
tion. Dedication and time are what make up the whole difference.
And we are academics, so the funds aren’t unlimited.
The hardest group to retain is our software developers.

Yes.

CP:

G]: Yeah. I was walking in downtown Salt Lake a couple
months ago and I ran into one of our previous developers, who was
excellent. And I said, “Oh, I haven’t seen you in a few months. Who
are you working for now?” And he’s working for Facebook, he’s a
Facebook employee, making a Facebook wage, living in Salt Lake
City. He's a master’s-degree-level CS guy. Great developer. That’s
who were competing with, so we're not even competing with the
local firms. We're competing with Facebook and Google. And our
last two developers who left both moved to California, one to work
for Oculus Rift and one to work for another fast-growing startup.
And they were both really, really good.

We acknowledge, with developers, that we’re not going to
get to keep many of them for 10 or 15 years. Were going to keep
them for three to four years, five years maybe. I think Brigham, the
last one we just lost, we had him for five years. We escalated his
wage as fast as we could, given the fact that we pay on grants and
such. So we can’t compete with Facebook. We can’t compete with
Oculus Rift. But we can give them a really nice ramping experience
to where they understand the top-end graphics, the top-end image
processing, supercomputing. And then the companies that want
that expertise strip us of those guys because they offer them a great

Oh, really?



wage and a great new job. We just acknowledge that the way for
us to maintain quality is to take developers young, get them up to
speed really fast, give them challenging, exciting projects, and then
help them find the next spot to go to.

CP:
GJ:
CP:

G]: But it’s the way we have to do it. Quality means time.
That means we have to spend more time working with them, and
training early on, and being patient in the first couple years. It’s a
lot like graduate students. They come in with a set of skills but we
need more. And so we get a sweet spot of two to three years where
they’re really killing it. We train for two years, get three years of
great work—and then off they go to a great job.

We see that in our scientific staff. Dave Weinstein’s a great
example. Dave was with us for 10 years. He did his PhD here. Then
he was a technical manager for a number of years. Went to a spin-
out that was a SCI spinout. We lost him after those 10 years. Now
he’s the director of professional virtual reality for nVIDIA. He was
a staff member, not a faculty member. He was a student, but even-
tually staff. Even watching them spinout and achieve really signifi-
cant stuff is part of the way SCI works.

CP:
GJ:
CP:

G]: Some degree. When we talk about the future of SCI, we’ll
touch on this. Our faculty are alpha males and females. Always be-

And that works for your workflow.
It works. It’s a little bit laborious. And it’s a little bit clunky.

But it’s a reality.

Is faculty retention easier?
Faculty retention is to some degree easier.

Oh, some degree.
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ing within a group may be a little too homogenous or may not have
enough leadership for them. They may want to exercise more of
their leadership capabilities. So we see Ross Whitaker is the School
of Computing director. Mike’s the assistant director. Martin Berz-
ins was the School of Computing director. There’s that style of ac-
ademic leadership that’s available. Sometimes they want a larger
research vision, leadership. For example, Claudio Silva was a phe-
nomenal visualization researcher. His graduate students were just
uniquely talented, and he had such a good eye for recruiting grad-
uate students.

CP: Andheleft?

G]: He’s at New York University, with his own center. Watch-
ing Claudio leave and try and negotiate his retention and such was
alesson in, it’s not just money and a great entity in the SCI Institute,
but how do we enable a Claudio Silva to stay here and still be able
to be a Chris Johnson? What do those mechanisms look like? That
idea, as our faculty move into—we have a lot of associate professors
and full professors now. And they’re saying, “What am I going to
do with my career when I've got these academic milestones, now I
want to strike out and have a leadership piece?” How do we enable
that in our institute model? How do we support that? The growth
of SCI is looking down the road that way. At the same time, how
do we have a succession model for Chris when he retires at 104, or
whenever he retires?

CP:

tires.
GJ:
CP:

Yeah, that’s what David Pershing says, about when he re-

Yes, exactly.

Sometime in the next 40 or 50 years.

showing atiiieroscope-image of a tiny blood vessel fragment (green)
surrounded by a collagen matrix (red). They have developed a computer
simulgtion of blood vessel growth that represents a step toward better
understaililing of cancer metastasis and better treatments for diseases like
diabetes and heart conditions in which blood supply is affected. 2014.




GI: And you don’t want to replace him when he retires. You
want to smoothly replace him when he doesn’t have the energy to
be the Chris Johnson SCI needs. But you also want to be able to
have him have a role that is additive and rewarding but may not
have the constant travel, pressure. Succession isn’t just replacing
Chris, but it’s how do we enable Chris to have a career that doesn’t
just wring him dry in the later years?

Yeah, so how do you cycle Chris Johnsons? Each faculty
member here has the potential to be a leader in their own right and
you have to support that piece of each faculty member.

CP:
GJ:
CP:

GI: How do you reward that personality and still keep the SCI
Institute a viable entity without losing everybody? Retention is ac-
tually one of our top challenges. We just lost Dongbin. We're still
wondering how we lost Dongbin to Ohio State. I mean, the offer
from Ohio State was phenomenal. It’s an endowed professorship.
All that kind of stuft. But we have to figure that out. Because that’s
what we compete with. As soon as they’re here at SCI and they gain
enough reputation, recruiting offers come for all these faculty.

CP:
GJ:

CP:  Another tough one maybe: So now you have the best peo-
ple but you need to put the best resources in their hands. How do
the resources contribute to the success of SCI? Well, I mean, all the
resources and computing resources, of course, but this incredible
environment.

GJ:  Yeah, if you look around the SCI Institute, the exposed
concrete floors, the exposed ceilings, when the Warnock Engineer-
ing Building was built, these floors were planned to be institutional
tile and we had dropdown subceilings. We had to realize that the
graduate students we compete for, were competing with startups
for these graduate students. They want to be in the free soda, free
coffee, funky building, creative environment. We actually took the
architects we were working with and we toured the Pixar building
in northern California and the lobby and such, and said, “We want
this building and the way it works to influence how you design the
floors we have in the Warnock Engineering Building” Our lobby
has elements of that idea to it. That’s where the exposed concrete
and exposed ceilings came from.

State officials and some of the university officials were like,
“We don’t want exposed concrete. It's going to crack. It’s not going
to look as good old as it does new” We had to fight for each finish.
We had to fight for the office sizes. We had to fight for everything
in this building to create this unique culture. We're a unique culture
and our building and our environment are going to reflect that.
Championing that in the administrative and bureaucracy fields is
not always that comfortable.

And for the other resources—one of the hardest things
is—in 2000, a unique resource was a superfast, big, flashy SGI com-
puter. If you bought one of those and put it in the middle of the
room and let the students hack away on that thing, they did amaz-
ing things. Back then, it was really easy to recognize what the fast-
est, newest, coolest technology was. There were only a few compa-
nies creating these things. Now, technology’s moving so fast, what

He’s a rare individual, you know.
And we have 18 of those.

Yes, of course.

Yeah, because this does enhance reputations.

Absolutely. So that’s a tough one.

is the fastest, greatest, newest technology? Is it the new nVIDIA box
for deep learning? Or is it the Oculus Rift visor? Or is it a visual-
ization table? There are so many moving parts now to resource that
it’s getting harder and harder, but one thing stays true: if you buy
enough toys for the kids to play with, they will do things that you
never imagined. And that’s a running theme in SCI: do whatever
you can do to get the fastest, best, newest stuff, the shiniest toys,
and let really, really smart people play on them. And they’ll create
new research directions that the faculty, that the leadership of SCI
never envisioned. So thats part of the resource. It’s just getting so
much more expensive and so much harder to find the cutting edge.

CP:  Butlower in things that I think really help students, too,
this bank of incredible coffee machines. That's what impressed me
the most when I walked in there. And Ping-Pong tables.

GJ:
CP:

G]: Yeah, absolutely. The Ping-Pong table, pool table were a
Pixar thing. We used to have a foosball table up on the top floor.
That was so loud we moved it to the basement. We've discussed a
pool table, but we just haven’t ever gotten one in because, again, it’s
kind of a noisier thing than Ping-Pong, for whatever reason. But,
yeah, we walked the Pixar lobby—and the culture of that lobby,
around the games, the Ping-Pong tables. We knew coffee was im-
portant from the old building. We only had one coffee maker. But
meeting people at the coffee machine is a huge deal.

Yeah, those are all reflections of Pixar, really.

Yeah?

CP: Thisis impressive.

G]: And so we buy the coffee makers. There was a set of emails
that went around just recently regarding the new big coffee maker
we have. Because it’s more like a Mr. Coffee machine than anything
we've ever had before. Someone said, “We should save money by
buying a bun station with the Denny’s style coffee” Chris sent out
an email, “You can get a Mr. Coffee machine in SCI when I'm dead.”

CP:

G]: So, we do particularly emphasize small things in SCI. The
couch and areas and the way whiteboards are everywhere. And ev-
ery lab in SCI has translating outdoor light.

CP:

G]: Absolutely. So the environment has to be as unique as the
people we recruit, and it has to be as healthy for them as possible.
So, yeah, the fight with the architects on how to eliminate modesty
panels so we get more light coming through. The coffee machines
that everyone asks us, “How do you buy those?” Well, we buy them
from our gift fund that we contribute to. Because those are import-
ant elements of SCI that keep us unique. Sometimes they’re looked
at as frivolous but they’re—

CP:
GJ:
CP:
GJ:

CP: 1 think in almost every dissertation I've looked at, in the
acknowledgments, of the students I mean, in addition to thanking
the faculty and the great support they received here, they acknowl-

[laughs]

Yes. Natural light, yeah.

But they’re not.

They’re building our culture.
They keep people happy.
That’s right.



edge the resources, the incredible environment in which they’ve
been working. So they notice.

G]: Absolutely. And the central part of SCI is the café and the
extra chairs sitting around. It’s not just a break room.

CP:

G]: It’s so students and faculty and people can just sit there
and talk and trade ideas. There are whiteboards right next to it so
they can write ideas. It really is lessons we took from that collab-
orative space at both the Merrill Engineering Building—we had a
small area for this and we saw it utilized a lot, especially around
the coffee machine—and then we went to Pixar. And Chris talking
with Catmull and such just reinforced that you've got to put the
culture in the building to get the people to really be better than the
sum of the parts.

CP: Right. Well, the final of the four points. This is maybe a
summing up. How have you created such a supportive environ-
ment? Specifically, how do you support the faculty, support the
staff, support the students? I think that’s everything we’ve been
talking about.

G]: Wow. That’s a great question. In the first few years of SCI,
we were all a lot younger, and we were a lot more emotional. We
weathered each other is a way to think of it. We realized, over the
years, how important these relationships were in not only having
friends at work or colleagues at work you enjoyed working with,
but the fact that we did want to see our work be more than the sum
of the parts.

Over the years, what we've seen develop—and Chris has
led this, SCI has led this for Chris, I've led this, Ross has led this,
everybody’s led this at one time, and the SCI Institute has almost
demanded it from us—as the culture matured. When we were kind
of in the adolescence of SCI, the culture was pretty raw, just like
an adolescent would be. And now, if you listen in on meetings and
such, even when faculty disagree, the tone of respect, the language
used, the words used, are all really focused on offering the respect
we have for one another.

CP:

G]: And it voids the harsh statements. So if you vehement-
ly disagree with somebody, our language has become, our culture
has become—we still start with the respect of that individual over
the years we've worked with them, and that leads the conversation.
That’s something we've learned as a group.

So how have we built that culture? For whatever reason,
we stayed together through the adolescence of SCI, and we learned
to respect each other and really value the principles of SCI. And it’s
not on purpose. It's developed because somehow we managed to
stay together during the hard days.

No, it’s a café.

Yes, I think that’s very true.

CP:  Well, I think that's the important thing we're going to cov-
er: personality. There are the resources, the support from the presi-
dent’s office, and so forth, all these things that have contributed, but
clearly personality is a big issue that we're going to discuss.

G]: Yeah, T'll say the fundamental piece of all that, that al-
lowed us to mature as a group and find this—Right now it’s some of
our most challenging times and it’s also some of our most reward-
ing times. When we were doing visualizations that no one else did
in the world, and we were thinking of scientific computing when

scientific computing was just a raw topic and visualization was raw,
it was really easy to see why SCI existed. Really easy. We were do-
ing unique work. That obviousness of SCI's mission is much more
difficult to find now. So what’s SCI’s research mission? What are we
doing as we become more multidisciplinary and the fields we've
worked in are now mature? And where are we going next? Techni-
cally, that’s a really difficult question, and it’s a challenging question
for SCI, where that was the easy question in the early days. How do
we work together was the hardest question in the early days. Now
we know how to work together. So now what are we working to-
wards? The challenges of SCI have changed along with the culture.
It’s a really fascinating time.

The one thread that really enabled us to find this working
rhythm was that loyalty of Chris Johnson to—and we’ll hit this in
the personality—not to SCI but to the individuals of SCI. Now, his
commitment to SCI's a whole different thing. But that loyalty to the
individual is the foundation of SCI.

CP:  He seems to have great affection for everybody with
whom he works.

GJ: Absolutely. And there will be times where we go, “Wow,
this person’s just not working” And Chris will say, “Let me work
with them” And, “This isn't working” “Let me work with them.
And, “Hey, I can’t work with this person over here” “Try it again”
So the loyalty card is really significant, and I think that may be the
thread that held this together during the early days of SCI, where
all our personalities were a little bit more raw and challenging with

one another.

CP:  Wonderful. T think we've got a fascinating discussion
ahead of us.

GJ:

CP:  Youve got great thoughts about the personality and the
future of SCI. So we will cover those in the next sessions.

GJ:
CP:
GJ:

Yeah.

Super. Did T hit the points you were looking for?
Yes.
Oh, good.

END OF INTERVIEW 1 WITH GREG JONES

SCI’s superb coffee makes frequent appearances in the acknowledgments of
dissertations, papers, and presentations—and fuels most major breakthroughs.



Greg Jones

An Interview by Christine Pickett
3 October 2016
Salt Lake City, Utah

Everett L. Cooley Collection
University of Utah Scientific Computing and Imaging Institute (SCI) Oral History Project

U-3394

SCI Interview 11 - Interview with Greg Jones 2

American West Center and J. Willard Marriott Library Special Collections Department, University of Utah

THE DATE IS OCTOBER 3RD, 2016. WE ARE ON THE UNI-
VERSITY OF UTAH CAMPUS, THE SCIENTIFIC COMPUTING
AND IMAGING INSTITUTE. CHRISTINE PICKETT IS INTER-
VIEWING GREG JONES, ASSOCIATE DIRECTOR OF THE SCI

INSTITUTE AND THE UNIVERSITY OF UTAH’S ASSISTANT
VICE PRESIDENT FOR RESEARCH, FOR THE EVERETT L.
COOLEY COLLECTION.

CP:  Weare picking up today where we left off in our previous
interview, with a discussion of the role of Chris’s personality in the
success of SCI, and the future of SCI as a separate topic, but inter-
related.

Two questions, then: How has personality contributed to
the success of SCI? And how do you envision the future of SCI? As
we've discussed, the two are clearly related. So 'm going to sit back
and let you tie the two together.

Yeah, so Chris’s personality and the future of SCI: like
anything, the future of SCI is defined a lot by the history of SCI.
And that history, and how we've changed as both an institute, as
individuals, with this collaboration we call the SCI Institute, that
history really defines where we can go, and what we've learned to
define where we want to go.

So early on, Chris was very much a multidisciplinary sci-
entist. His academic career is an interesting, nontypical, nontradi-
tional academic career. But from the get-go, when he started SCI,
collaborating with Rob MacLeod, it was clear that he was going to
use his background in physics and computer science in a different
way than just studying computer science questions.

CP:

So kind of a broader view.

Much broader view. So he started with cardiac. Not be-
ing a cardiac expert, he started working with a cardiac expert, and
not just building things the cardiac expert could use, but finding a
cardiac expert who was also interested in Chris’s domain. So Rob
MacLeod’s ability in computer science and engineering wasn't just
as a cardiac person, but deeply involved in computer science. And
then Chris, picking up the biomedical with the fact that he’s an ex-
pert in computers, but more so an expert in physics and math, that
combination—so the overlap was significant.

One of the things you see when Chris collaborates and
when SCI collaborates is that the overlap with our collaborators is
really significant. They share a passion for the research we do. We

share a passion for the research they do. And if we try to just, lets
say, lease out our capabilities, or stretch way beyond our expertise,
where the people we're working with don't share our expertise, it
becomes really difficult to have that meaningful collaboration. So
that’s part of—

CP:  Yeah, thats an interesting distinction between leasing out
and collaborating.

Yeah, so were not a service group, were a collaborative
group. A lot of that was driven by who Chris recruited early on, and
having significant overlap with each faculty member who has come
into the SCI Institute. That desire to have meaningful relationships
and meaningful work together has driven, in my opinion, Chris’s
research. But that’s what drives the build of SCI.

Oftentimes, when you see a collaboration start up, it looks
like the collaboration starts because there’s a good grant out there
to get, rather than we have overlapped interests. So part of our job
now, when we grow, is to keep that heart of deep overlap, deep
working relationship that Chris built SCI on, and keeping the fac-
ulty—because we think that’s a solid foundation to build research
on—keeping the faculty reminded of the fact that, as we grow, those
deep collaborations are what work well for us. And that’s probably
just because of how we were built, because of the way Chris viewed
research.

The other side of Chris’s personality is he just enjoys
working with everybody. He enjoys meeting with everybody. He
enjoys talking with everybody. There’s no researcher I've met who
can get Chris to not enjoy working. I'm not sure how to say that.
But Chris doesn't have a scientific enemy out there. He just enjoys
working with everyone. And he’s broad-minded and doesn’t offend
easily, scientifically. He's just an open collaborator whos really easy
to work with. And he never judges other scientists on their scientif-
ic acumen; you don't hear: “This person’s not a great scientist.” You
never hear that. It’s just always, “Let’s keep working together” He's
a really receptive collaborator, and so SCI has become really recep-
tive with whom we collaborate. There’s not a lot of hard judgment
on your science, the collaborators’ sciences. If the collaborator’s
interested, brings an interesting problem to us, then that’s a great
start to a working relationship.

Then, one of the most striking pieces of Chris’s personality
and that has built SCI is his—and I've mentioned this before—his
loyalty to people he recruits or hires or, just in general, his students
and even his collaborators. His loyalty is really significant. So how
that maps into SCI is once youre SCI, you're always SCI type of



idea. So that allows us, when we hire someone—and, as I've men-
tioned before, a new hire here gets put on an island and its a really
tough island to survive—we don’t walk away from that person ear-
ly—it’s really long term, staff, students, and, of course, faculty. We
tend to hang on and on and on and work until that person fits the
job and we've tailored the job to fit that person.

Chris does that with faculty, and because Chris does that
with faculty and staff, myself for instance, that’s how we treat staff
when they come in. So SCI as a whole is extremely loyal to SCI.
Sometimes—

CP:

G]: Students. Everybody at SCI. For the students, we really
work to find the right place, the right advisor, the right job, the
right equipment for people to succeed in SCI. That sometimes sets
us up with maybe a little more expensive payroll because we tend
to hang on to people. Sometimes that SCI loyalty, that SCI per-
sonality, people look at it as being kind of that Homer personality.
We think too highly of ourselves. It's not that we think so highly of
ourselves, but that we think highly of the people, the collective of
SCI. We think highly of our colleagues, our employees, our staff,
our students, our faculty. We think highly of each person, and that
results in us thinking highly of the ensemble. That mutual respect
and loyalty that Chris gives permeates SCI, and that’s part of why
we all think SCI is great, because we think the components are
great. Let me be frank, SCI as an administrative unit has as many,
if not more, problems that any group this size would have. But, the
people in SCI are great.

And so how do we expand SCI and keep that, which I
think is one of the strong points of SCI, that loyalty and that open-
ness to collaborate, how do we expand that and keep it whole? At
the same time, when Chris collaborates, when he writes a grant
with you, you need to be ready for emails at any given day, any giv-
en time, and text to be thrown around. And your best text will go to
Chris and Rob and Ross and Chuck, in the early SCI days, and will
come back almost unrecognizable, and somehow you have to have
the confidence to be able to write quickly, to ideate very quickly,
and robustly, to where your ideas can be attacked and your writing
can be attacked, but you know they’re not attacking you.

There’s a quote out there, “Attack the idea, not the per-
son.” That lives robustly in SCI, where ideas are hammered out very
quickly and you've got to stand up to your ideas and stand up to
people’s challenges of those ideas, ready to make the idea better,
ready to make the writing better, the grant better. And that really
can be done because you know that loyalty sits there. We can take a
paragraph of anybody in SCI and tear it up, add to it, change it, and
that person knows, “I'm respected. It’s okay what happens with my
writing?”

CP:

G]: They’re secure in their opinions. So how do you give new
faculty—how do you keep them in that space when they go out?
What we've started contemplating is actually building centers with-
in SCI where the SCI administration helps share the load of the
center administration but the faculty member can go out with a
couple more SCI faculty people and start setting their own agenda
with the center, where they get to start defining how their admin-
istration supports them, what direction they take. We're looking at
centers revolving around, for instance, supercomputing and mate-
rials. How do we build the materials of the future using comput-

And students, too, of course.

People are secure in their opinions.

g

Greg Jones, PhD, joined the SCI Institute as its first associate director in 2000.

er simulations? And a center based on that idea, which is broader
than what SCI thinks, or narrower depending on how you view the
centers. It’s going to go down a specific research trajectory. It’s go-
ing to gather what we will, I think, call SCI affiliate faculty. It won’t
be actual SCI faculty but will be members of a SCI center. And that
set of investigators, SCI faculty, can now start their own idea in SCI
space, and have financial commitment from the university via the
SCI Institute that enables them to chart their own course.

We think sharing that administrative mode and the direc-
tion of the center, and making sure there are at least two or three
faculty for each center who are SCI faculty, will keep that really
open, collaborative, respectful community that SCI is built on. And
so really—

CP:

GJ: 1 hope so. T hope so. It’s brand new. It's a brand new way of
thinking of centers. And at SCIx one of the things we're planning
on doing, I hope, is to highlight a couple of the ideas that centers
are starting to kind of come around, highlighting those in SCIx,
with some students doing poster sessions on those. What I think it
does, though, is by sharing the risk and sharing the commitment
to those centers with SCI, that it keeps the things Chris has started
this group based on, that mutual respect, openness, the collabo-
ration, pressure on the ideas, thats—we talked about quality last
time. One of the pieces of quality that I hadn’t even contemplated
until we talked was the thing we push hardest on quality—we have
a nice building, we have great furniture, we have supercomputers,
and we hire quality people, but we demand ideas leave SCI or get
proposed that are quality ideas and have been challenged internal-
ly. So that challenging of each other’s ideas without challenging
each other is a critical piece of SCI. That’s the piece were really

Great idea.



In conjunction with the University of Utah visit of the Dalai Lama, monks
meet with Greg Jones (back right) on May 31, 2001. Front center: Khenpo
Konchog Monlam Rinpoche, a venerated monk and teacher of Tibetan
Buddhism.

trying to make sure goes forward as these centers shared with SCI
go out and find their own areas.

And we've lost faculty. I mentioned last time Claudio Sil-
va. How do we give a Claudio Silva, our next Claudio Silva, the
room to spread his or her wings, build their direction and research,
but supported by us? I hate the fact that Claudio had to go off on
his own and recreate everything we've already done here.

CP:

G]: With these centers, they don’t have to leave the infrastruc-
ture of SCI, but they can define their own center. And then, as the
centers grow, we'll see if they evolve into larger centers that live
outside of SCI or institutes or whatever.

CP:

G]: But still related. We hope this center idea within SCI, and
these affiliated faculty, are a way to grow the SCI footprint, but
most importantly, the SCI character in research, because we think
it’s a really nice way to do multidisciplinary research.

And with these centers, that wouldn’t have to happen.

But still related.

CP:  Thats amazing. That’s a great idea. So it would also in-
crease the external collaborations, too?

GJ:
CP:
GJ:

CP: Because all of those would have their own little collabora-
tions they would set up.

G]: Their own little electron clouds that would grow. That’s
right, that’s the idea. Chris, we, made an early bet that scientific
computing simulation and being able to visualize and interact with
our simulations was going to catch fire and be a moving force of
technology. And it’s certainly turning out that way. So, for us to
keep doing that, as all fields start adopting this way of using com-
puters and computer simulation, different people interacting with
data differently, to be as broad as the adoption of what we've been
researching for years means we have to come up with a scaling
model that’s beyond each faculty member having collaborations,

Absolutely.
Nationally and internationally?

Absolutely.

right? It’s each faculty member. How do we empower those collab-
orations to generate yet more collaborations? It really is that idea,
as technology we thought was risky 15, 20 years ago, is becoming
adopted, now we have to scale with that adoption.

CP:  So rather than one person and his or her collaborators, it
would be a group with many more.

G]: Many more collaborators. That’s right. So one of the
things, if you look at the SCI mission, we want to impact daily liv-
ing. This impact can’t be done without scaling these collaborations.
I guess, if you really nailed down on it, Chris’s desire to have an
impact with this type of technology is the driving force of what SCI
is and what its expansion will look like.

Chris’s loyalty to and respect for people is another huge
piece of what we have to keep in these multidisciplinary collabora-
tions because scientists are pretty insecure oftentimes. A physicist
looks at a chemist and says, “Oh, physics is harder, more import-
ant than chemistry” And the chemist looks at the physicist. Then a
mathematician comes in. Heaven forbid you're a soft science per-
son coming into that room, right? So how do we respect individu-
als and respect their commitments to their fields? Chris has been
really fundamental in that, in the way he respects and holds loyalty
to people. Then this desire to have deep relationships with your
collaborators is another big piece. Those three big pieces are huge.

Then there’s the piece of Chris that is—once he decides
this is the mission and you're a part of the mission, he will relent-
lessly champion for you. When you see Chris give a talk out in the
international community, on the SCI Institute, you're hard pressed
to find his work inside that presentation. You get to see what every-
body’s doing. You get to see SCI. And you get to hear a few names
mentioned. But it’s an amalgam of research that is the SCI Insti-
tute. Chris isn't presenting Chris Johnson and his research, ever.
I've never seen him present that. I've always seen him present the
SCI Institute. When I've worked with other centers or institutes,
that’s the single hardest piece to find, is a lead who is completely
committed to the group, not just committed to the group unless
it threatens his or her lab. So Chris’s commitment to SCI, and his
loyalty to SCI—he takes SCI’s ideas, and theyre the SCI Institute’s
ideas, they’re not his research anymore.

CP: 1 was just thinking, I've read his Gould Lecture several
times, and that’s particularly true of that.

GJ:
CP:

G]: It’s a future of the whole collaborative institute. Chris is
celebrated as the director of SCI, but Chris celebrates SCI when he
talks. And that is unique among all the people I've seen, is Chris
somehow doesn’t seem to have an agenda when he talks about the
SCI Institute when he presents our work. The work is the agenda,
and anybody else out there doing that work is the agenda. And
somehow he just resonates scientific computing and imaging is the
agenda, not the SCI Institute doing that.

CP: 1 may have mentioned this, but he said at one point that
his goal is to have all the faculty here have the same awards that he
has on his wall.

GJ:
CP:  Which is so nice.

Absolutely.

It’s such a great vision of the future.

Absolutely.



GI: And when it comes raise time or recruitment time, Chris
is in the dean’s office, in the president’s office, trying to get the right
position, the right wages for everybody so they can just get back
down to work and not worry about that. His championing in that
regard is really phenomenal. I'm sure it causes weird wage-scale
problems across campus, but Chris ignores that and champions the
person.

CP:
GJ:
CP:

GI: Yeah, I think the president agrees. But Chris is dedicated
to the person. Absolutely. When I say, for instance, “Hey, this par-
ticular person, SCI may not be able to afford,” Chris will say, “That’s
my decision, not yours. I get to decide that we’re going to afford that
person.” And he always goes for the person, and costs be damned.
So we have to figure out a way to satisfy that style of commitment
to people, but that’s our job. That commitment to people is really
Chris’s single strength, the commitment to people, with respecting
people, respecting their contribution to the project, their contribu-
tion to SCI, the loyalty to those people, that even when they really
aggravate him, they’re SCI, or they're a collaborator. And we’re go-
ing to get through the aggravation and find the fruit. I've seen him,
over and over, when I'm ready to walk away from someone, Chris is
always pressuring to reengage. He’s relentless on that commitment.

CP: Returning to the idea of centers. In terms of SCI expand-
ing, are you thinking of faculty expanding? And how might that
change the nature of SCI?

GI: Well, it’s always interesting. We've had, since 10 years ago,
when we were 10-ish faculty, we've said, “How big should SCI be?”

CP:

GI: Twelve faculty, 15 faculty, 20 faculty. And we've arrived
at numbers along the way, but there always seems to be something
interesting we want to do that we should recruit another faculty
member for.

CP:

GI: Right. We can’t accommodate it without changing be-
cause therere more and more places that we want to go. I'll give a
for instance. 'm pressuring to think of expanding. Utah happens to
do carbon composite manufacturing really, really well.

CP:

GJ:  TIvebeen working with that since I was in the governor’s
office. I think one of the things that would tie us to mechanical en-
gineering and the national level of simulation and carbon compos-
ites is to pull in a faculty member who specifically addresses sim-
ulation in carbon composites. I think it would fit nicely between
Mike Kirby and Mike Czabaj down in mechanical engineering and
would make us a really interesting place in that domain. And that
just happens over and over again.

Statistics. We want someone in statistics to help us with all
the data were getting. We want someone in simulation who does
this or we want someone in imaging processing who's focused on
this. Machine learning is another great field. We have a lot of im-
ages. Were working a lot with them. Were doing some machine
learning. We should get another faculty member in machine learn-

But this is a good investment.
That’s right. We think so. We like to think so.

It sounds like the president thinks so, too.

Okay, that’s the question.

You can’t accommodate it without changing.

You've been working with that.

ing to make that kind of tease out and get a critical mass. As scien-
tific computing evolves into all these different areas of application,
we see pieces that we want to expand in with it. And that almost
automatically becomes, we should hire another faculty member in
that area.

CP:

G]: So we've stopped saying, “How big should SCI be?” And
we're starting to say—

CP:
GJ:
CP:
GJ:

CP:  Because youre doing work with atmospheric science,
geophysics, the mapping. Amy Gooch on agriculture.

G]: Yeah, the agriculture came out of nowhere. We were just
interviewing farmers. And there was apparently a large agricultural
community needing tools that we could help develop. Yeah, there
are so many collaborations.

And thats another reason we're thinking of this affiliate
faculty. We can’t grow our faculty body fast enough to keep up with
the emergence of all these fields. Can we start having faculty who
have a strong commitment to SCI and the way we do research but
aren’t necessarily resident in the SCI Institute?

CP:
GJ:
CP:

G]: Yeah, so you might see a person from material science
here on campus join SCI as a SCI affiliate. Then we would manage
grants around that affiliate, thinking of, if you’re SCI affiliate faculty
and you get a grant with us, we treat you just like you were SCIL.
The support you get in writing the grant, managing the grant, etc.,
would all wrap into that. So you'll be, in essence, SCI faculty on the
grants that you're writing with our centers.

CP:

(5J:  Ithink so. I think so. We want to be really careful that ev-
ery SCI affiliate faculty is really, really critically built to SCI and the
way SCI does research and the collaborations. Not meaning they
have to become a SCI member or something but that they really are
contributing and SCI’s contributing to them robustly. Were really
studying that idea of what a SCI affiliate faculty member would be
and what are the metrics we are trying to achieve.

We started one center already: the Center for Extreme
Data Management and Analysis and Visualization, CEDMAY, with
Valerio Pascucci. That was our first center, and we have a model
there. A lot of what we're doing is saying, “Okay, how can we take
that first center, refine that, and really think about how to power
these forward?” That’s part of what were doing. So we've had one
center spin out of SCI as kind of a faculty-led center that wants to
do things in addition to SCI. And we're saying, “Okay, how do we
help power that forward? What do we take from our first couple
years with that center and do for the next centers? How do we im-
prove the model?” It has been fascinating.

I see that.

As big as it needs to be.
—“What should SCI do?” And, “How do—"
For the applications.

That’s right.

So the centers would be an umbrella for that?
Yes. Yeah, that’s the thought.
Wow.

Youd have faculty lining up to do it.



SCIx open house event, 2011

CP:  SosomeSCI faculty, not affiliates, but the SCI faculty, they
might belong to multiple centers?

GJ:
CP:
GJ:

CP:  so, envisioning the future—David Pershing, of course,
has been a huge champion for many, many years. What happens if
he takes a job elsewhere?

GJ:

CP: 1 mentioned to him that he probably could never retire
because he needed to support SCI.

GJ:
CP:

G]: Well, we have standing letters of agreement with Dr.
Pershing. And hopefully those letters will help us move to the next
person. But there’s always—the next person will have a certain
agenda of how they want to grow the campus and how they want to
maintain research. A lot of it will have to be that our programming,
these centers, the SCI Institute, we really have to ask ourselves, and
we do this, especially when we present to Dave once a year, what
do we give the campus that’s unique and needs to be supported?
So if it’s just, “How do we make sure the university is supporting
SCI?” then were on really tenuous ground. If we think we are not
a free institute for the university to have, we're an investment, what
does that investment have to give back to the university to be im-
portant? Not just to Dave, who's supported us for years, but to the
next person in that role. And right now, what does it have to be to
be important to the provost, to the vice president for Research, to

Yes. I expect they would. Yeah, almost assuredly.
Quite a bit of overlap.
Yeah.

That’s a great question. We've been debating that.

That’s right!

Is there somebody in the wings, do you think?

the Health Sciences vice president, senior vice president? What do
we have to be to be important to them?

We've looked at that, and one of the things that we've no-
ticed is we don’t have as many collaborations with the Health Sci-
ences campus as we would like. In my mind that means we’re not
serving the Health Sciences campus as well as we could. So we've
worked with John Phillips, who is the core director; cores, like mi-
croscopy core, and small animal imaging core. And we've started
up a core called BIDAC, which is all about biomedical imaging
and analysis. So we've helped create a nascent core. We've made
a contribution to that. Vivian Lee and John Phillips have made a
huge contribution to that. And we’re saying, “Can SCI and the way
SCI does stuff be an important part of the core environment?” So a
solid service component. SCI as a service component is something
we hadn’t contemplated 10 years ago. Over the last two or three
years were saying, “What service can SCI also be to the campus?
And if we start a core on this, how much contribution, commit-
ment does it need from SCI, other than just providing a great at-
mosphere? And how useful is it to the core system?” We're asking
those questions all the time. What can SCI give back to the campus
or how can SCI be valuable to the campus? A for instance is the
TVC’s (that’s technology, venture and commercialization) software
development center (SDC) we helped co-found several years ago.
The SDC was based on the idea of having professional software de-
velopers (SCI has 10 of these types of professionals) take research
code from graduate students, postdocs, and faculty and turn that
code in to robust, usable, almost production code.

CP: David Pershing indicated that the presentation every year
was geared that way, from SCI.

GJ:

CP:  Andhealso suggested that the senior VPs for both upper
and lower campus share his commitment to SCIL.

GJ:
CP: That they speak with one voice in terms of their support.

(GJ:  Weve seen commitment. And so we're just starting to ex-
plore, for instance, with radiology, with Satoshi Minoshima, the
new chair there. Is there a way to combine what SCI does and ra-
diology does with their evolving research vision and build an im-
aging alliance here in Utah, similar to the cluster work we are doing
with material sciences? Can we build kind of an uber specialty for
Utah, not just the University of Utah but Utah in general, in medi-
cal imaging? And we think there are grounds for that so were going
to start with a couple of technical pushes as we see how the collab-
oration builds.

CP:  Which would be a boon for the state.

GI: Absolutely. I think we'll start with a couple of seminars
over the next year and then a SCI Institute radiology retreat. I was
just in Satoshi’s office last week talking about how to structure this.
Can we build that to really evolve the whole imaging community
here? Which, of course, would be great for SCI. But it’s also our way
of using what we do nationally and internationally and bringing
it back home and really powering up other groups along with us.
Yeah, so we'll see.

We pressure that ideation of, how do we commit to cam-
pus, and find that we have collaborations with radiology. But is
there a next level to where we can have more spinout companies

Yes.

I think we've seen really strong commitment.



coming out of that and more depth of relationship with them? Can
we get beyond writing collaborative grants to writing really collab-
orative, larger grants that go out 10 years into the future of radiol-
ogy? One of the questions I asked Satoshi is, “What does radiology
look like in 10 years, in 15 years? Where do you want your radiolo-
gy department to be? And how can SCI help you in getting there?”
That’s what I hope the seminars focus on, is here’s where radiolo-
gy’s going. We bring some international people thinking on those
thoughts, and we have a retreat. Then we come back and at the SCI
faculty retreat we say, “How do we serve that mission?” Whether
it's whom we recruit or how we write our next set of grants with
radiology. Or do we just start getting out in the community more
looking for that edge of radiology? Thats part of what it is, I think,
is exploring, with other parts of campus, rigorously, what their fu-
tures look like.

CP: At what rate are your national, international collabora-
tions growing? Because what you're saying, the campus and the
state, clearly, there is a lot of growth there.

GI: Yeah. This last year has been a really, really solid collab-
oration year. So we have a new collaboration with Europe on im-
aging and visualizing space, the known universe. They’re trying
to visualize and make a simulation out of visits to Mars and just
different space flights. That’s called The Open Space Project. That’s
an international collaboration, and national. Then our NIH Center
continues to go strong.

And we've gotten more funding agencies. We're now fund-
ed by the Department of Homeland Security, with an on-campus
collaborator, looking at nuclear proliferation. And Liz Jurrus, who
just left for DITRA, did the groundwork to start that collaboration.
So, yeah, I think our grants are growing this year, which is really
difficult to do. It’s a really tough environment to win grants.

CP:  win your international collaborations be affected by
Brexit?

GI: Hard to say. It really depends a lot on—I don’t think Brex-
it will necessarily affect it. Individual governments. Each one has
their own flavor of the way they fund science. I don’t see the com-
mitment to science changing. I don't see it growing or decreasing
significantly in any of the countries. It’s very similar to ours. We
don’t see a significant increase. Maybe a slight decrease over the
years, just with inflation and the programs staying flat since the
Bush Administration.

CP:  This is probably a difficult question, but we mentioned
what if David Pershing moves on. What if Chris cuts back on his
workload?

GJ:
CP:

GI: Yeah. I have no answer for that right now. We've been
discussing it over the last couple years, last two years. We've said,
“What does a SCI succession look like?” I think there are a variety
of avenues for that. You can imagine, if Chris stays in for 10 more
years and we have six centers that are up and running, that SCI be-
comes an administrative center for those centers, and those centers
are their own leadership. Or we find someone with a strong lead-
ership potential who wants to take the mantle that Chris has and
we put this person in next to Chris over five years and train them.
I think those two extremes are actually finding a replacement and

That’s a great question.

Or retires.

ramping them up over a couple years, or saying, “SCI as its services
and its faculty as a whole are now leading SCI by leading their own
centers.” I think those are the opposite ends of the spectrum. We're
exploring that spectrum to see, what is a good succession plan for
SCI and the SCI environment to live on without the particular
leaders in place?

CP: Do you think SCI would change? Obviously it would
change, but in what ways might it change with somebody other
than Chris?

GJ:
CP:  were talking about personality.

GI: Great question. So, in the early days, we viewed Chris as a
magnanimous dictator.

CP:

GI: In the fact that he defined the qualities SCI was going to
deliver on. And if you fell short of that quality, it was challenged.
In the early days, Chris had a lot of energy, as we all did, to chal-
lenge one another. We probably challenged each other a little too
personally, a little too hard. And then, over the last few years, we've
grown that respect quotient I've talked about to where we've real-
ized—and it’s a learning thing—we’ve all realized that what is really
important about SCI is each other and the work that we each can
do and the people. So that learning, that respect-based collabora-
tion with one another—and when someone new comes in, bring-
ing them into that fold. That’s when I said it took faculty, you know,
two to three years to really groove into what SCI’s about. It’s the
fact that you can let go of fear because you’re going to be respected
because you’re part of what we recruited to SCI. That’s the culture
of SCL

If Chris were to retire next year, the focus for SCI would
be, let all the research change, let all the way we do things change. If
that individual respect and the respect of what people can contrib-
ute back to the whole are kept in place, everything else can change.

CP:  And odds are that that would continue, because every-
body buys into it.

(3]:  Everyone buys into it. We also don’t want to work in a
Y Y
place without that. So I do think that continues.

CP: so you have all these people here already committed to it.

GI: That’s right. The kernel of SCI I think Chris has built. I
don’t think anybody coming in to lead SCI would be tolerated who
broke into that kernel.

CP:

GI: Right. So I think that piece of SCI will stay firm. How SCI
works, where it sits, even what it’s called, who knows what that be-
comes with the next leader of SCI. But that working in a highly
multidisciplinary, respectful environment, I do believe that’s a solid
cornerstone that Chris has put down and everything SCI does is
built on that cornerstone. I think it’s a big enough cornerstone and
solidly deep enough in the earth that it will continue on. And that’ll
be the magic of SCI.
Thanks.

END OF INTERVIEW 2 WITH GREG JONES

It’s a great question.

[laughs]

So it lives on.
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Katharine Coles named Utah State Poet Laureate by Governor Jon Huntsman Jr. in 2006.

She has received grants and awards from the National
Endowment for the Arts, the National Endowment for the Hu-
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So, today, let’s start with the early days of SCI, or the pre-
decessors to SCI. What are some of your memories of those days?

THE DATE IS DECEMBER 13TH, 2016. WE ARE IN THE HOME
OF KATHARINE COLES AND CHRIS JOHNSON. CHRISTINE
PICKETT IS INTERVIEWING KATHARINE COLES, POET,

NOVELIST, EDITOR, UNIVERSITY OF UTAH PROFESSOR
OF ENGLISH, AND THE WIFE OF SCI DIRECTOR CHRIS
JOHNSON, FOR THE EVERETT L. COOLEY COLLECTION.

So many of them occurred on the deck of the old 1890’
farmhouse that we bought in Sugar House, which was the first
house that Chris and I occupied together. We moved in on my
CP:  This Everett Cooley oral history project interview focus-  30th birthday. There were a lot of evenings during which Chris and
es on the unique culture of the University of Utah’s Scientific and Rob MacLeod and Prasad Gharpure, Chris’s first PhD student, and
Computing Institute, or SCI. Several of the institute’s key players Steve Parker, his second, and other early, early people in Chris’s
are contributing to the discussion of SCI. As an introduction to  group—it wasn't SCI yet—would be sitting outside, probably al-
each, we are including a brief bio. most always drinking a beer, maybe eating pizza, and doing the

Katharine Coles earned a BA at the University of Wash-  planning and dreaming that young people do when they are start-

ington, an MA at the University of Houston, and a PhD at the Uni-  ing out on some sort of big endeavor. To me, those memories are
versity of Utah. She is the author of several collections of poetry, sun-dappled and warm and a little bit romanticized, the way that
including Flight, 2016; Utah Book Award winner The Earth Is Not  they are when you look back. We were all very young.
Flat, 2013; Fault, 2008; Utah Book Award winner The Golden Years CP:
of the Fourth Dimension, 2001; and The One Right Touch, 1992. She ’
is also the author of the novels Fire Season and The Measurable Yes, exciting times. There we were in uncertainty, but with
World. all of this possibility in front of us.

Dr. Coles is the co-PI of the Poemage Project, which de- CP:
velops software for analyzing and visualizing sonic relationships in :

Very young—and exciting times.

And you were both just starting in your careers.

poetry. She served from 2006 to 2012 as Utah Poet Laureate, and in We were both just starting out, as a couple, too. We were
2009 and ’10 as the inaugural director of the Poetry Foundations engaged in June, bought the house in August. Then we got married
Harriet Monroe Poetry Institute. that fall. I defended my dissertation one week, he defended his the

At the University of Utah, Dr. Coles has directed the Cre-  next week, and we got married the week after that. So we were lit-
ative Writing Program, codirects the Utah Symposium in Science erally right on a cusp—even though Chris already had his faculty
and Literature with mathematician and biologist, Fred Adler, and  appointment at Westminster, and we certainly were both working
serves as series editor for the University of Utah Press, Agha Shahid  at that point, there was a sort of line we crossed just then, from na-
Ali Poetry Book Award. scence into something resembling the beginning of adulthood and



the beginning of responsibility, I guess you would call it.

CP:  Chris mentioned in an early interview that the social
evolution of SCI reflected the administrative, and so in those early
days you would host all the SCI parties in your little house in Sugar
House.

KC: 105 funny, because it seemed like a big house to us at the
time. It was maybe 2,300 square feet, this old farmhouse. We host-
ed all of these informal—people get together and have a chat but
also—

CP:

KC: 1did all the cooking, even for the more formal parties.
At the beginning there, I was rolling hors doeuvres with my little
fingers. And I have to say, these days we don’t do so much of that
[laughs]. We occasionally have a small dinner party. At the begin-
ning, it was maybe six or eight people, and then it was 12. And
maybe when it hit about 20 people, I said, “Okay, so this is the year
that we're—"

CP:  The catering?

KC:  Pizza. Twould go out to Wasatch Pizza because they didn’t
deliver at this point. Wed call in an order, and I would run out and
get the pizza and bring it back. And then, it was actually when we
moved to this house, almost 20 years ago, that the catering started.

CP:

KC: 1t was Rico’s. We had somehow made the acquaintance of
and became friendly with Jorge, who owns Ricos. And we said, “Do
you do catering?” He didn't really at that point, but he said, “Sure.
Sure I do catering” So for some years Rico catered all of those SCI
parties. And then SCI outgrew this house, because it’s not a huge
house. It’s just the two of us. It’s nice for entertaining, but not huge.
That was when we moved to Memory Grove Memorial House.

We still have regular get-togethers, pretty much once a
month, and sometimes quite a bit more frequently—Chris says
were signed up for every other week the spring semester. At first,
we had only SCI faculty over. We started the first year we were on
sabbatical at the same time from the university, to give him a way
to keep in touch with his faculty. Also, I didn’t know this until later,
but he saw it as a way, during a time when we were both intensely
busy, to keep me in touch with what was happening with SCI, with-
out him having to sit down and tell me every day. It was very help-
ful. T heard about events from different people and different points
of view. Eventually, we started inviting members of the English de-
partment to come, and we gradually expanded to invite faculty and
administrators from different units and areas on campus. And it is
still the case that you tend to get clusters of computer scientists in
one corner and English faculty in the other corner—

CP:

KC: But also, people are excited to be together and not in a
meeting room on campus. The good news is that they actually en-
joy each other and they’re happy to have this opportunity to mingle
together. And gradually, there has been more and more intermin-
gling between the faculties. In fact, I think some of the young facul-
ty members in English and SCI are on—you know these quiz clubs
and groups that they have?

CP:

He said you did all the cooking, too.

Chris said it was Ricoss.

Just so they can understand one another?

I've read about some of them.

KC:  Yeah. Who knew? The young. Some of them have become
friendly enough to be on the same quiz groups in bars, which I
think is fantastic. Miriah Meyer and Michael Mejia, who's a young
writer in the English department, are on one of these together. So,
if our hope has been to facilitate a certain amount of cross-disci-
plinary conversation, that is also happening, but we don’t mind if
our faculties just enjoy each other, too.

CP:  Thats lovely. Well, the Memory Grove one this year was
my first, and very memorable, and very big.

KC: Therearealotof people, right, who come to that.

CP:  Thereare200in SCI, and then everybody—one of the stu-
dents I know brought her five children.

KC: Right. And kids are welcome. Even with our little SCI fac-
ulty get-togethers, very often there are children at those. We just
warn people that we don't cover our electrical outlets and they're
on their own for that kind of stuff. And my dean was there at the
Memory Grove event. I have my little list. My chair gets invited.

CP:  Well, T had been hesitant the two previous years, but not
anymore. It was great fun.

KC:  These invitations are not proffered grudgingly, or lightly,
at all. For us, it’s all about the sense of collegiality that is fostered—
and, again, pleasure is really important to the endeavor, on both
sides.

CP:  Yeah, for me, it was a matter of, for the first couple years,
because I'm working electronically with people, I hadn't met so
many people.

KC: on, yeah.

CP: Now it’s a different situation. And it was quite an affair. It
was lovely.

KC:
CP: They’re all nice, yes.
KC:

And, because Chris really tries to hire only nice people—

It turns out to be a fun thing to do.

Chris Johnson and Katharine Coles, 20009.



CP: Absolutely. Well, let’s turn to what may be a difficult ques-
tion. Let’s discuss how you and Chris have supported each other
professionally over the years. You have two very full and demand-
ing careers.

KC: One thing that he does for me is provide in-house tech
support. And for a poet, this is invaluable. I have to say, I don’t
know what people do, who don’t have a top-level computer scien-

tist available and on call.
[both laugh]

KC: Of course, he has full tech support at the institute, so
when we run into things he doesn’t himself know how to do, he
can send out a couple of emails and we’ll get the information. This
has actually brought me into the technological age with my work
much more quickly than most of my colleagues, even though, I
have to say, I'm not a gadget freak and I don't really care about
technology for its own sake, at all. Sometimes, especially early in
our marriage, Chris has brought home different kinds of gadgets
and handed them to me. And his claim—you can ask him about
this—was that he always knew that a gadget would be successful if
I started to do something with it and eventually wandered off with
it and he would never see it again.

[both laugh]

KC:  The Palm Pilot was the really pivotal one. He had handed
me all kinds of PDAs before that, and I would say, “Nope. Got a
calendar. Got an address book. Don’t need this” The Palm Pilot, I

looked and I said, “Huh. A camera and mahjong?”
[both laugh]

CP:

KC: Can'tbebeat. And I wandered away with it. And he never
saw it again. Here’s my Apple Watch—he brought me an earlier
E-watch, and I gave it back to him within 24 hours. He always says
he knows where to invest [laughs] if I adopt something. So I have
this wonderful access to technology. The other side of that is that
he understood, I think wisely, really early on, how important com-
munication is to what he does. I don't know if you've ever seen him
give a talk. You should if you have an opportunity. He gives a—

CP:

KC:  Yeah. He gives really delightful talks. He's really attentive
to the arc of the story, to how he puts that together. And there are
other things that I can praise about the talks, and I will.

CP:
talks.

KC:

CP:  He doesnt use the first person singular. It’s always first
person plural.

KC: Andhe always uses the talks to highlight the work of mul-
tiple different people in SCI. He always says who they are. If he
happens to be intimately involved in a research project, he'll always
say, “This is a project that my graduate student X is doing that I've
been helping with” He always puts it in this way. Another thing
he started to do really early on was to end the talk with a slide that
contains the pictures of everybody in the institute.

This is something important that I learned from him. 'm
new to PowerPoint, believe it or not [laughs], because, you know,

Can’t be beat.

Just brief ones. And I'd love to hear a full talk.

Greg Jones says that he’s absolutely generous in all his

Totally generous.

poet. But when I started to do work that required collaboration
and PowerPoint, from the very first presentation, anyone who was
involved got a picture on the slide at the end, and especially any-
one who wasn't in the room. Julie Lein and I have often presented
together, but since she moved to Alaska it has more often been pos-
sible to get Miriah Meyer and Nina McCurdy in the room so that
people could actually see them and talk to them. That was always
the first priority. Then whoever wasn’t in the room would get the
picture on the slide, or if possible a Skype presence. Chris taught
me that.

CP:

KC:  The way in which Chris enacts his values in the presenta-
tion is so important. And now I'll work my way back to my original
point, which was that he understood, from the beginning, how im-
portant communication was going to be. This was almost 30 years
ago, a time when proposals and papers were written in the passive
voice. You will remember.

CP:

KC: 1t made them almost unreadable. Anyway, maybe even
before the actual wedding, but certainly in the first three months of
our living together relationship, he asked me to edit something for
him. I said yes, but I said, “You have to let me really do it because
otherwise it’s going to be too frustrating” As soon as I was into the
first paragraph I said, “I need to change everything. You just need
to believe me”

[both laugh]

CP:

KC:  Yes. And when I came back, I had taken the passive voice
and made it active. He said, “We can’t do that. It's against the rules
in my field” And I said, “If you want me to do this, then you have to
believe me” And he sent it oft and it got accepted. We really worked
together to figure out how far we could go with that—because if
you're going to tell a story and make it a compelling story, you can’t
tell it in that way, in the passive voice.

CP:  So this is where everybody at SCI probably got that, from
ybody Y8

you, this whole notion of telling a story. Ross Whitaker tells all his

students that, too. And I bet it came down from you.

KC:

CP: Totella story. And the students will say to me, “Make sure
that I'm telling a story”
[both laugh]

KC:  “Ihave no idea what I'm talking about or how to tell it as
a story, but can you make sure that 'm doing that?” I do think it’s
such an important thing to teach. The thing about a story is that it
requires a protagonist, and it requires a narrative arc. It requires all
of these things. And it really requires, on the granular level, that
one sentence attaches to another, in a way that flows and that ex-
presses action, activity, cause-effect. You and I have both seen so
many pieces of writing, especially out of the sciences, that don't do
that.

I think that’s so lovely.

Of course.

Trust me.

It may have—

This is one thing that Chris really committed himself to,
and that makes him exceptional. He had a poet in house, who was
editing all of his papers and proposals for him. A lot of people
would just leave it at that and think, ‘Okay. I'm set for life. I never
really have to learn how to do this’ But Chris learned how to do it



himself and make the writing his own.

Pretty early on, though, I realized that there would be
whole chunks, especially coming from his graduate students, I
wouldn't have to dig into at all because there was no point. I would
just circle a section and say, “The graduate student has not yet fig-
ured out what she’s talking about, so this is falling apart. Tell her to
figure out what she’s talking about and redo it and come back?” You
know how this is. You can't clarify the meaning because you’re just
guessing, right? Youre just guessing. And you could be guessing
right. You could be guessing wrong.

CP:

clear”

I do the same thing. “I don’t know what you mean; it’s not

KC: Very often, you don’t know what they mean because they
don’t know what they mean yet. Here’s where the graduate student
doesn’t know yet, or sometimes even the faculty member hasn’t ac-
tually really thought through something. They have to finish the
thinking themselves. Chris took all of this as an opportunity. You
may notice that all the faculty at SCI use “which” and “that” prop-
erly.

CP:

KC:  The students dont but the faculty do. I take complete
credit for that.

CP:
KC:
CP:

KC:  Chris came to me and said, “Why are you changing all the
“whiches” and “thats”? And I said—

CP:
KC:
CP:
KC:

sary.
CP:
KC: Totally different meaning. And I said, “Here’s the rule”

And he got the rule, and he taught it in the institute, and they all
know it, the faculty.

Yeah, they do pretty well. Some of the students don't.

Very good.
[laughs]

It makes my job so much easier [laughs].

It matters, though.
It totally matters.
Especially in science.

Especially in science, right, where precision is so neces-

Because it has a totally different meaning.

Annual SCI party at the home of Chris Johnson
and Katharine Coles; 2001.
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CP: Anddo you know the other one they do pretty well with,
and it matters, too, especially in that area, is “while” Because if it’s
a temporal meaning, it totally changes the sentence.

KC:
CP: They do really well with that.

It completely changes the sentence.

KC:  There are all these little conventions in which scientists
tend to default into something that’s not quite English. The oth-
er value we developed was, even when you're writing science, you
need to write in English.

CP:

KC:  Full sentences, etc. He was not hard to convince, but I did
have to really be firm about the idea that if I didn’t understand the
paper—and especially since he does such interdisciplinary work,
you can't just default to one field’s jargon—then more important
people than I am wouldn’t understand it either. On any given grant
or review committee for his work he could have a mechanical engi-
neer and a physicist and a physician, and they don’t speak each oth-
er’s highly technical language, and they may not get all the math, so
you can’t make up for deficits in English by throwing in equations.
So when they write to each other they need to write in English. I
would say, “There’s going to be somebody sitting on that commit-
tee, if you're using this jargon or that jargon, who’s not going to
understand it. Let’s just agree that if I don't understand it, it’s not
done”

CP: 1 think you've done a brilliant job with that then in SCI
because they use technical terminology but very little jargon.

KC:

Yeah. Full sentences.

Right. And technical terminology is important. Preci-

sion—
CP:  But thats something you can look up. Jargon, youre on
your own.

KC:
CP:

KC:  Yeah. And you start to realize this when—I've been doing
this work with Miriah.

CP:
KC:  Which has really been great for me. I got a piece of writing

Yeah.

Jargon has a unique slant to it. Totally different.

Yeah, fascinating.




from the computer scientists using the word “formalism?” I emailed
them and I said, “You need to explain to me what this word means
to you. It means something really specific to me in my field, but I'm
pretty sure that it’s not even remotely the same thing [laughs] that
it means to you.” They actually decided it was the wrong word and
chose a different one. But you can really see that even in computer
science and poetry you can have the same words being deployed
in really, really different ways. You know how this is, when you’re
editing, sometimes I'll circle something and say, “I really want to
change this, but I need to know what it means to you.”

CP: ThatswhatIdo.I question. I don’t assume that I can even
make a correction. I say, “What do you intend?”

KC:  Yeah. Unless I know. And the kinds of changes that
I would make would be the kinds of changes that would clarify
the relation of one sentence to another sentence. It turns out to
be really hard for new scientists to do: instead of saying one thing
and then something else and then something else, telling a story,
building a relationship of ideas in language that has to be rational
[laughs].

CP:  Well, look at the success rate SCI has now. And I'm sure
this is largely due to your input, but they’re published constantly.

KC:

CP:  In the top international journals. At least, working with
the students I don’t see that anything has been outright rejected.
They come back with a few comments from reviewers, most of
them valid, a couple not, all of them answerable.

KC:  Idontwant to take all the credit for that because Chris re-
ally understood, I think, intuitively, from the beginning, that com-
munication was going to be vital to what he wanted to do and to
his success, and maybe particularly because he was embarking on
interdisciplinary work and he kept finding himself in rooms where
he had to explain one person to another person. He started to re-
alize on his own that the communication was going to be the glue
that would hold everything together. When we started to work to-
gether on the writing, he went in full—he just jumped right in, and
not only embraced what I was trying to do but also embraced his
opportunity to become a really world-class communicator himself.
And as you know, they do it mostly without me, now. Chris might

Constantly. And they get grants.

bring me in on a really high-stakes letter or overview, but the rest
he now keeps in house.

CP:  The interviews with him are truly amazing. First, his phe-
nomenal memory. I can’t even fathom that. But he tells the story.

KC:
CP:

KC: He can articulate how they built the organization over
time, the different directions and steps that they took. He can re-
member the arc partly because he is such a visionary, so that early
on he was already projecting forward. He was already seeing how
things were going to be constructed. Most of us, and I include my-
self in this, tend to take opportunities as they arise day by day, but
he was really thinking, ‘How do I build the future that I would like
to live in?’

Yeah. It’s true.

A full story. There’s an arc.

CP:  Thatsa really good point. He is a visionary. And I hadn’t
really put it in those words, but he is. We were talking about the
future of SCI. I'd had this discussion with others, but his take on it
is so expansive. He sees limitless possibilities for the future of SCI.

KC:  Forhim, it has always been a future that hasn’t been imag-
ined yet, that is his to create. I think he still sees limitless possi-
bilities for the potential for computing and technology to have an
impact all the way across the campus, across disciplines, and in
society. This was what I put into a high-stakes letter I helped him
with recently. I woke up at 4:00 in the morning thinking, ‘How can
we communicate Chris’s vision of computing in a way that will be
really attractive to this potential donor?” When I got to the letter in
the morning, my goal was to be very specific about how, within the
SCI vision, computing can have an impact and an influence, not
only where we expect it to in chemistry and genetics and the close
relatives to computing, but also, for example, in poetry.

CP:

KC: And in the culture as a whole. For good, and as we've
seen with this election, also for ill. And so, if I were to have influ-
ence on that future vision—well, he’s already started to talk about
how he’s going to incorporate a larger ethical component into the
work. He’s an incredibly ethical man, and I think he already thinks
about ethics in relation to medicine, especially in relation to how

Yeah, in poetry, in business.

Annual SCI party at the Memorial House, Memorial Grove, 2014.




visualizations and simulations can influence actions that may have
consequences, and also in relation to building bridges. And he’s
incredibly compassionate, which is one of the reasons that he came
into this work through medicine. He has always wanted his work
to do good in the world. But I think that the capacity for computers
to have larger cultural and political and societal impacts is some-
thing that an institute like his could also be addressing and think-
ing about. So that’s the poet’s [laughs] vision.

CP: Thinking of the ethics of it is kind of frightening, in a way.

KC:  Yeah. So as they pursue big grants and endowments, etc.,
I believe this should get an office.

CP: 1t should.
KC:

CP: Thisisa perfect transition for a discussion of Chris’s per-
sonality and the success of SCI. You and I briefly discussed the
“golden rule” and the “no asshole rule” Why don’t we start there?
Get your opinions of those. And then we'll go into a few more of
the traits that have been identified by some of his codirectors.

KC:  IfIcansortof loop the marriage back into this, too, when
he hires somebody he invites me to the dinners. He doesn't say,
“Should I hire this person, or should I not hire this person?” but
I go along. And this is not universally true. In my department,
spouses don't go to recruiting dinners. I always thought it was just
because he liked to hang out with me, and that’s probably part of it,
but—

CP:

KC:  1tis a well-rounded perspective. And I think there are a
couple of motivations behind it. One, my presence ensures that it’s
not going to be five geeks talking about technology the whole time.

CP:

KC: And in one way, that’s a kind of a break for the person
who’s under consideration, but it also allows Chris to see the hu-
man side of this person and whether the person is able to open
out and spend a couple of hours talking about and thinking about
other things. Does the candidate have the capacity to make him or
herself available to somebody who's so different, and is the person
curious and open about things outside the technical work?

CP:

KC: An important question is whether the person is curious
enough. This can be really hard to tell within the context of a day
of highly technical discussions, because it’s one thing to be techno-
logically engaged and it’s another thing to have the larger curiosity
that really drives the SCI ethic, that causes a researcher to think
outside a narrow, predefined box. Chris himself is deeply curious,
which is what moved him from general relativity to heart and brain
research to research on fire and explosions and on down the line.
He wants to hire people who are also deeply curious and will bring
that openness to the work, because that’s one way that you get be-
yond where you are and into something else.

It really defines Chris as a person, that openness and cu-
riosity. And it also drives what he is trying to do with the institute
and so shapes the decisions he makes about the kinds of people he
wants to bring in. And it fits into the “no asshole rule” [laughs].
All of these things fit together. He’s looking for people who are

Down the road.

I think it’s a well-rounded perspective to do that.

[laughs]

You can tell a lot about the personality.

Members of the SCI Institute’s Visualization Design Lab out on one of their
group runs. Pictured are front row (left to right): Jennifer Rogers, Professor
Alex Lex, Professor Miriah Meyer. Back row (left to right): Sean McKenna,
Ethan Kerzner, Pascal Goffin, Alex Bigelow.

thoughtful and ethical.

Mike Kirby is one of my favorite people. When we have
our SCI Fridays, he and my chair, Barry Weller, tend to be the first
people who show up. Especially before he was sick, Mike would
often arrive before the stated time and help me set up because he
had a book that he had read that he wanted to ask me about or he
wanted to know about what I was reading. He’s a lovely man. We
learned very early on that we disagree politically, on almost every-
thing, and yet we have the most beautiful and kind and civilized
conversations. We've learned that even though our politics end up
in different places, we share the same ethical and moral core values
and core center.

CP:  Thats all that matters really.

KC: 125 really all that matters. And it’s so lovely to have peo-
ple like that in your life, who can keep teaching you, ‘Oh, people I
love disagree with me on these things that I might otherwise have
thought were really core or fundamental’ It turns out that theyre
not, that the core is in this other thing. Chris is truly committed to
intellectual diversity, and his faculty reflects this. He is also real-
ly good at identifying and understanding and embodying and in-
ternalizing the values that he wants to inculcate into the institute,
and then, by his demeanor and behavior, expressing and radiating
those values, including bringing the faculties together on a regular
basis.

CP:  We also should discuss the “golden rule” I'd mentioned
that I came across it in reading the student handbook and was
amazed, at any department in any university, that this was part of
the handbook. They don’t read that way. That was one of the things
that Chris addressed: do unto others as you would have them do
unto you. It really works that way at SCL

KC:  Itdoes really work that way. And it’s kind of a miracle that
it does because I do know that there—

CP: Theseare aggressive professional people.

KC: And they work in a very—I know that there a lot of peo-
ple in the world who think that in academia we sit around and eat
bonbons and paint our toenails, but these are the hardest working,
most ambitious, most motivated, and therefore most stressed out
people on the face of the earth. You see these moments where peo-
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ple have to navigate stress and conflict, and at SCI they do it really
well. T certainly would see it when working with Miriah because
Chris taught me how to collaborate. Poets don’t collaborate.

[both laugh]

KC:  we go into our little rooms and shut the door, and six
months later we emerge blinking, with a little sheaf of poems
clutched in our hands. We're just not really collaborative animals.
When I engaged myself in working in collaboration with a SCI fac-
ulty member, Chris was my model for how to do this. And I was
always stressed and worried about making my deadlines (because
we don’'t have poem deadlines the way scientists have paper and
grant deadlines) and treating divergent ideas with openness and
respect and really working to understand my colleagues across dif-
ferences in methodology and vocabulary, all of that. A lot of the
stress comes from not wanting to let other people down, or at least
it did for me. I think that Chris would rather live in a world where
the stress comes from wanting to rise to others’ expectations than
from whatever that narcissistic, internal impulse is. The best thing
that happened to me in the collaboration was when Miriah, at one
point, apropos of, as far as I could tell, almost nothing, looked at
me and said, “You're the best collaborator I've ever worked with”
And I thought, I don’t even know how to do this’ [laughs]. It was
because I had watched Chris and seen how conscientious he was,
and I wanted to rise to that level of responsibility and never be the
one who was making everyone else late or frustrated. All the more
because I am the director’s wife, of course—I wanted my collab-
orators to be happy to see me because of our work together, not
stressed out because I am married to the boss.

CP:  That's what's so good about the culture there. That’s the
feeling you get.

KC:  Yes, you feel that everybody is thinking, ‘If 'm late on this,
then that person is late and that person is late’ Everyone’s worried
about the collective goal, and asking, what’s my role in that? And
how do I make sure that everybody is able to be successful? Or, if
they’re going to be unsuccessful, it’s not because of me [laughs].

CP: Chrishas commented, “I don’t think it is the environment
for everybody”

KC:  Thats right.

CP:  1think that some people would not want to collaborate in
that way. I can see how even for some staft it would not be the type
of environment they would want, because there’s a lot of individual
responsibility if you decide to work at SCI.

KC:  Alot of individual responsibility and a lot of responsibil-
ity to be alert to what’s happening around you and to step in and
step up.

CP:  Yourself and then to everyone else. And that may be a
burden for some people.

KC: TIthinkitis. I mean, the whole premise, the “do unto oth-
ers;” it means you actually have to be tuned in to what others need
from you at a particular moment. Again, back to marriage—Chris
and I just celebrated our 27th anniversary.

CP:

KC:  Thank you very much. And this is something that I think
you also have to learn within the context of a marriage, that it’s
actually your job not to have your own back but to have the oth-
er persons back. In order to engage in that fully, because if you're
watching your partner’s back your own bacK’s left exposed, and you
have to trust that the other person’s going to cover you. It’s a deli-
cate and fragile and risky thing to do. It’s risky to do personally, and
it’s risky to do in a professional situation. It requires absolute trust.
The trust creates a structure for allowing the possibility for maxi-
mum risk, which is how you get maximum results. It’s the only way
that you can really do it, either personally or professionally.

Congratulations.

CP:  When I was first in that environment—the first six
months—I knew I loved it but it was quite a struggle for me to
make sure that my skills were going to meet, for example, learning
to edit in LaTeX.

KC:  We had no doubt they were [laughs].

CP: Greg Jones said recently, “Well, you learned it so quickly”
And Corinne Garcia had told him, “She didn’t learn it quickly. She
spent every night for six months practicing editing in LaTeX” So
that it would look like I knew it.

KC: on my gosh. Learning LaTeX is, by the way, the thing that
I never did. I made Chris give everything to me in Word [laughs].

CP:  You know, I love it now. I have learned to do whatever
they want me to do. Mike Kirby, going back to him, I don’t know
him that well, but I love working for him.

KC:

CP:  Because he comes up with novel ways—right now he’s do-
ing a book and he has two, I think, German collaborators. And so,
I do all the editing in LaTeX for one version, and then there have
to be deeper comments, obviously, all these sentences that we were
talking about. And so, I have another system, and theyre done in
tandem. It’s really wonderful. But he’s just great to work with be-
cause—

KC:
CP:
KC:
CP:
KC:
CP:

better.

He’s a lovely man.

He’s a very innovative thinker.

Very innovative and very courteous.

He’s courtly, even.

Yeah. All his emails are so mannerly, so lovely.
Yeah.

It's an interesting environment. It really is. Couldn’t be

I want to mention a couple of the other comments about



Chris that I've heard. And I'm sure you're going to have even more
insight than the codirectors did on his personality.

KC:
CP:
KC:

CP: S0, weve touched on this. You touched on it a minute ago.
But Chris’s generosity to others. He says that when he became a
senior professor and researcher the biggest turning point for him
was realizing that everything was about other people, how he can
help other faculty and students. And he has said that at some point
in everybody’s career he wants them to have the same wall that he
has, covered in awards. I think that’s amazing. So tell me a bit more
about his generosity, if you will.

Am I staying on track?
Yeah. We're doing great.
Okay. Great.

KC:  That expresses it as well as anything else. He's the first per-
son I ever heard talk about the concept of academic children and
grandchildren, which is something—

CP:

KC:  Which is something that I've really picked up from him.
We always say, “Oh, no, we don’t have children. We have graduate
students” Which I don’t mean in a patronizing way at all. The great
thing about having students who are adults when they come to you
is that they’re real collaborators in their shaping. It becomes the
mentor’s job to understand and support the student’s own vision
and goals. Part of the generosity in teaching is permitting them that
scope—and with junior faculty, too—the scope and the space for
them to be fully enabled by the mentorship that you give them, and
to take that mentorship and to use it in the way that is going to be
most productive for them. A mentorship that is really controlling,
about shaping the mentee to your own will and vision, is not nec-
essarily the most generous kind.

CP:

KC:  so trust, right? Once again, that ability to give to some-
body else your time and your intention and your passion and your
intellect and not completely control what they’re going to do with
that but trust them to take it and do something with it that is go-
ing to be a complete and wonderful surprise to you, and that will,
in some ways, go in different directions and far beyond anything
that you would ever have expected them to do. We can go back
to Miriah, who is just a brilliant young person. Getting gradually
less young, as we all do. She came to Chris a number of years ago,
maybe even when she was still a graduate student, maybe just as
she was finishing her PhD, and she said, “I've got a fellowship,” I
think at the Chicago Times in Chicago, “to do science reporting”
A lot of mentors who have an idea of how careers go would have
said to her, “That’s the craziest thing I've ever heard. Don’t do it”
Especially given how talented she is, and how much SCI had in-
vested in her scientific education. Chris said, “Well, that sounds
pretty interesting” Then he said, “Talk to Kate about it” When I
learned that her interest was rooted in her ethical sense that scien-
tists need to communicate their work to the citizens who support
them, I was actually really excited about it, and I expressed to him
how excited about it I was based on his own values of communi-
cation. I said, “Listen, if she wants to be an academic, she’ll come
back and be an academic. Think of the skills that she will bring
back with her. On the other hand, if this turns out to be her path,

Yeah, he’s mentioned his grandchildren.

So confidence, too, in the abilities.

then great. It's her path” So she did it, and she loved it while she did
it, and she learned a lot, and then she came back to academia and
did a postdoc at Harvard. And then she came all the way back to
SCI, and she brought with her everything she had learned along the
way, including an incredible ability to listen and interpret. These
are journalists’ skills, but she practices them every single day in her
work, which she is uniquely good at in part because of this detour.
Another thing about Miriah is how, as an assistant professor, she
came full in on this poetry visualization work, which was a kind
of crazy thing to do. I know that her official faculty mentor was
actually kind of discouraging about it, thought that it would be a
distraction from her bringing in big grant money and achieving
the very rigorous benchmarks for tenure in her field. We got grants
but, you know, humanities. They were smallish. He really was cov-
ering her back—he thought the poetry work would be an impedi-
ment to bringing in big grant money and solving big problems and
doing really splashy stuff. Well, Miriah’s graduate student, Nina,
who is brilliant as well, solved an open problem in computer sci-
ence, which was necessary to create the tool that we wanted. And
along the way Chris said, “Yes, she has to do this other stuff, but if
she’s passionate about this project, she should do it” She committed
some of her own research money to it, and really was remarkable
in it. And, by the way, I don’t think Chris ever thought hed wake
up one day and find me working on visualization, but he both sup-
ported me — he was really helpful when I had questions—and also
stayed out of my way.

CP:  Thats another trait that's been mentioned, respect for in-
dividuals.

KC: Right. Which I think I've just tied together with generosi-
ty. I think those two things really come hand in hand.

CP:  1do, too. And everybody has commented on his respect
for students, staff, faculty, his collaborators.

KC:
thing—

CP:

KC: Hes so calm. And I like to think that ’'m respectful, too,
but it can be hard to communicate full respect if youre not calm.

CP:

KC:  That calm is part of who he is naturally, but he has also
learned to cultivate and to default to it, because young men are not

I really think thats true. And he’s so calm. This is the

Isn’t he though?

Yeah, that’s true, isn’t it?

800 Poemage v01

Digital Humanities collaboration. Poemage is a visualization system for
exploring the sonic topology of a poem.



as patient as they might like to be.
CP:

KC: He experiences stress, but he’s acquired the ability to
exude calm in a stressful situation, and even to default to calm. I
think he’s learned that it helps him think more clearly and it gets
him out of the stress, so it’s productive. He knows from experience
that when he gives way to stress and abandons calm, the results are
less likely to be good. He is amazingly disciplined in that way.

CP:  Another trait we've discussed: he’s absolutely loyal. Greg
Jones has said that sometimes he might be too loyal because he
doesn’t believe just in second chances but third and fourth, as many
as it takes. I don’t think you can ever be too loyal, but I'll leave this
to you.

KC:  Hes deeply loyal. And certainly he’s been incredibly loyal
to me. You don't stay married for—well, I guess people do stay mar-
ried for 27 years without being loyal. And I think that he’s learned
we live in a world, and he lives in a world, in which sometimes loy-
alties come into conflict. But once he puts his eggs in your basket
he will keep them there as long as he possibly can. He’s loyal and
committed to every member of SCI. His loyalty to an individual
will take a backseat only at the moment at which it’s threatening
other individuals in that institution.

CP:
KC:
CP:

KC:  Andithas occasionally been the case that he has had to—
much against his desire—let go of people, sometimes people who
are within SCI and sometimes people who are affiliated in other
ways. But in the cases when that’s happened—and there have only
been a handful of them over all those years, only a handful—it’s
been not until other individuals and even the institution are visibly
under threat from the person’s irresponsibility. This is what makes
Greg nervous, I am guessing.

So he really is as calm as he appears.

Which is part of the “no asshole rule”
Which is part of the “no asshole rule”

You have to have a certain behavior.

CP:  Thats pretty much what he was saying is that Chris will
take it right to that moment.

KC:  He will take it right to that moment. And then, at that
moment, even so, he'll try to figure out how to make sure that that
person lands well. And some people will allow you to do that for
them [laughs] and some people won't. But he will go, really, to an
extreme to try to make that happen, and lose sleep over it. 'm sure
he’s calm at work about this. But at home—when he really has to let
somebody go, that’s an agonizing thing for him.

CP:  One of the other comments that Greg has made recently
is that Chris has built such a very strong foundation for SCI, that
probably nothing could rattle it. If he decided—I can’t imagine him
ever retiring. That’s what David Pershing says. He just has to stay in
place forever. But the future of SCI is assured because the founda-
tion is, according to Greg, so very strong.

KC:  1will trust Greg about that, but his wife says that he needs
a succession plan.

CP:

KC: rm dealing with ancient parents. But Chris’s mother died
at 57, which is our age now. I love Greg for saying that the founda-

It might be tough, though.

tions are so strong, but one of the things that you've been hearing
in all these interviews is how central Chris, as a person, is to the
operation of the institute. And I think that’s true. It will need in
time to become less true.

CP:  1see your point. That has been very apparent. Not every-
body has said the same thing, but I've interviewed all of them, so
I've seen different sides. But Chris is kind of the lynchpin of every-
thing. It all revolves around his personality.

KC:  Andits only recently that he’s brought in—who is it? Is it
Ross and Rob?—to create an administrative structure, along with
Greg, right under and around him, to let and help others help him
be responsible for the future of the institute, which means to their
own futures. For years and years, it was really just him and his
strong personal ties with the people he’s brought in and supported,
but without a hard formal structure. I've been nagging him about
this for at least five years, “You need to be thinking about this” But
we're both people who—we don’t have wills [laughs].

And I agree that SCI will outlast Chris. But it’s so power-
fully identified with him. Even as he sends more and more emissar-
ies out. He used to go out and do all the promotion and talks and
all that kind of stuff himself. Then the time came when he started to
send other people out to get that face time, and it worked, for him
and for them. But as long as and to the extent that SCI and Chris
remain coidentical, there’s a succession problem.

CP:  Thatsa question that I had early on. Would it be SCI with-
out Chris? It would be something different. I think it will be some-
thing different.

KC: 1 hope it will be a wonderful something different. But I
think that to ensure that, at least for a period of time, the values
that have driven the institute continue to be its values, you need to
have a plan in place.

CP: 1 totally agree. I see your point now.
[both laugh]

CP:  1do. I dor't know—who knows if people have the right
combination of traits to do that.

KC:  Chris is—he’s unique, right? As will be those who come
after. So, SCI will be different. But it would be great if it were differ-
ent in as powerful, as generous, as respectful, as innovative a way.

CP:  Alot of very successful companies, for example Apple,
with that succession it is very different. I think it’s good. I agree. I
think it can be done.

KC:

CP:  Yes, that's true. Okay. 'm converted.
[both laugh]

But, you know, Steve Jobs saw to that.

KC:  The good news is he probably has plenty of time. But it is
time to be thinking. You don’t want to be scrambling when you’re
75 and can't quite do it anymore.

CP:  Thank you very much.
KC:
CP:

END OF INTERVIEW

Did we finish everything you need to do?
Yes.
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Visualizing a series of atomic particles that are part of a 3D simulation of magnetically confined fusion energy. Such research is essential
for the development of new energy sources (data courtesy Stephane Ethier of the Princeton Plasma Physics Laboratory).



The campus of the University of Utah

THE SCIENTIFIC COMPUTING AND IMAGING INSTITUTE

The Scientific Computing and Imaging (SCI) Institute is a
permanent research institute at the University of Utah.
Directed by Professor Chris Johnson, the Institute now
consists of over 100 faculty, students, and staff. The faculty,
drawn primarily from the School of Computing and the
Department of Bioengineering, is noted for its breadth of
collaborations both nationally and internationally.

The SCI Institute has established itself as an internationally
recognized leader in visualization, scientific computing, and
image analysis. The overarching research objective is to
create new scientific computing techniques, tools, and
systems that enable solutions to problems affecting various
aspects of human life. A core focus of the Institute has been
biomedicine, but SCI Institute researchers also solve
challenging computational and imaging problems in such
disciplines as geophysics, combustion, molecular dynamics,
fluid dynamics, and atmospheric dispersion.

SCI Institute research interests generally fall within four core
tracks. The first track involves research into new techniques
for scientific visualization and the development of visual
analysis tools to facilitate understanding of increasingly
complex and rich scientific data. The second focuses on tech
nical research into computational and numerical methods
requisite for scientific computing. The third track involves
creating new image analysis techniques and tools. The final
track emphasizes research and development of scientific
software environments. SCI Institute researchers also apply
many of the above computational techniques within their own

particular specialties, including fluid dynamics, atmospheric
dynamics, biomechanics, electrocardiography, bioelectric
fields, adaptive techniques, parallel computing, inverse
problems, and medical imaging.

The SCI Institute currently houses the NIH Center for
Integrative Biomedical Computing (CIBC) and the Utah
Center for Interactive Ray- Tracing and Photo Realistic Visu
alization. The Institute is also associated with several addi
tional national research centers, including the DoE Center
for the Simulation of Accidental Fires and Explosions
(C-SAFE), the DoE Visualization and Analytics Center for
Enabling Technologies (VACET), the DoE Scientific Data
Management Center, the DoE Center for Technology for
Advanced Scientific Component Software (TASCS), the NIH
National Alliance for Medical Image Computing (NA-MIC),
and the NIH Center for Computational Biology.

A particular aim and hallmark of SCI Institute research has
been to develop innovative and robust software packages
that are made broadly available to the scientific community
under open source licensing, including the SCIRun scientific
problem solving environment, BioPSE, Biolmage, BioTen
sor, Seg3D and map3d.

For more information about the SCI Institute:

www.scli.utah.edu
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Particles on the brain and the resulting tessellation. The surface is a reconstruction of a white
matter segmentation.




Volume rendering of confocal image data for angiogen
esis showing the largest continuous structure (blue).

Clay Underwood

The Mechanics of Angiogenesis

Angiogenesis, or the formation of new blood vessels, is a critical part of
tissue growth and healing processes. It is well known that the endothelial
cells that compose angiogenic microvessels are acutely sensitive to
mechanical loading and boundary conditions, but the exact role of
mechanics in angiogenesis is poorly understood. By elucidating the
underlying mechanisms of this process, we hope to identify strategies for
inducing, directing, and inhibiting the process of microvessel sprouting
and elongation. Toward this end, we have developed computer models
based on confocal image data with multiple fluorophores to elucidate the
mechanisms behind angiogenic growth and interaction with the extracellu
lar matrix.

Above: Z-projection of a 3D rendering of microvessels grown in our in vitro model. Endothe
lial cells within the microvessel cultures were stained with a fluorescent conjugate and
three-dimensional image sets were obtained using Laser Scanning Confocal Microscopy.
The growing microvessels have become aligned along the horizontal axis only due to the
boundary conditions applied to the 3 dimensional collagen matrix in which they are grown.
In this case, the matrix was anchored to fixed supports at each end of the horizontal axis.
We are currently modeling how these microvessels are able to orient themselves under
these conditions.




Visual Cues for Geometric Features

Top images: The spheres falsely imply that the corner of the cylinder lies along
the green particles, while the hexahedra show that actually, the corner occurs
in the blue particles, and the green particles show a slight bulge just above it.
Bottom images: Hexahedra show the geometry of high curvature areas more
clearly than spheres can through shading cues that suggest surfaces directly.




Physical Models for the Polarized Scattering of Light

The change in polarization state due to the interaction of light with the surface
and beneath the surface of an object has become increasingly important in
realistic image synthesis of materials such as metallic, iridescent and pearles
cent paint, skin, hair and cosmetics. This paper presents a model for the
anisotropic scattering of polarized light based upon the physics of light; which
is capable of calculating both partial and complete polarization using a combi
nation of Jones and Mueller calculus, as well as incorporating self shadowing

effects.
Left: A translucent dragon statue that is made of a type of nephrite jade simulated using the new Dragon and Buddha statues. The Buddha is made
theoretical reflectance models for surface and subsurface diffuse scattering. Right: lllustrates of a multilayered material simulated using the new
how smoothly polished a simulated nephrite jade dragon statue appears, which enhances the soft anisotropic theoretical reflectance model. The
appearance of the statue and the visual realism of the image. This is due to a combination of images in the left column were rendered without a
reflectance properties from the surface scattering, the subsurface specular and subsurface polarized filter, while images in the right column
diffuse scattering of light from the material. were rendered with a polarizing filter.
Edge Groups: A New Approach to Understanding the Mesh Quality of Marching Methods
Marching Cubes (MC) is the most popular isosurface extraction algorithm due to its simplicity, efficiency and robustness and
has been widely studied, improved, and extended. As part of study to improve MC results for applications in scientific comput
ing, we have developed a new classification scheme called “Edge Groups”, which helps improve the quality of resulting
surfaces. This formulation allows for a more systematic way to control the quality of triangles that make up the surface and is
general enough to extend to other polyhedral cell shapes.
good
triangle

bad
triangle

Carlos Scheideger

Comparisons on enlarged sections of a complex dataset. Left: MC using original table. Middle: Macet (an example of a triangle quality improvement technique
that modifies the inner computation of MC) using original MC table. Right: Macet using displacements and the new MC table. Triangles are color-coded based
on the radii-ratio quality.

David Brayford
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identify, extract, and display the most meaningful
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Direct volume rendering example showing several different transfer functions. The data set comes from a computed tomography (CT) scan of a chest.






SCI's imaging work addresses fundamental
questions in 2D and 3D image processing,
including filtering, segmentation, surface
reconstruction, and shape analysis. In
low-level image processing, this effort has
produced new methods for modeling image
statistics, which have resulted in better
algorithms for denoising and reconstruc-
tion. Work with particle systems has led to
new methods for visualizing and analyzing
3D surfaces. Our work in image processing
also includes applications of advanced
computing to 3D images, which has
resulted in new parallel algorithms and
real-time implementations on graphics
processing units (GPUSs). Application areas
include medical image analysis, biological
image processing, defense, environmental
monitoring, and oil and gas.

Infant MRI Head Coil Design

M@@Iysis

Brain Lesion Analysis

Quantification, analysis and display of brain pathology such as white
matter lesions as observed in MRI is important for diagnosis, monitoring of
disease progression, improved understanding of pathological processes
and for developing new therapies. The Utah Neuroimage Analysis Group
develops new methodology for extraction of brain lesions from volumetric
MRI scans and for characterization of lesion patterns over time. The
images show white matter lesions (yellow) displayed with ventricles (blue)
and transparent brain surface in a patient with an autoimmune disease
(lupus). Lesions in white matter and possible correlations with cognitive
deficits are also studied in patients with multiple sclerosis (MS), chronic
depression, Alzheimer’s disease (AD) and in older persons.

Improved MRI methodology for infant imaging: We study head/brain growth and create statistical models of neonates, 6mo, 1yr,
2yr and 4yr. Based on these models, the MGH group creates new parallel coils for the scanner. We then get these parallel
images and combine them back with new signal processing.

Marcel Prastawa

Sylvain Gouttard



Diffusion Tensor MRI Population Analysis

Diffusion tensor magnetic resonance imaging (DT-MRI) is relatively new imaging technique which provides new insig
the structure of brain white matter by measuring the local diffusion of water in the brain. In this project associated
national alliance for medical image computing (NAMIC) images are combined from a population, as shown in fig
template atlas which reflects the average properties of the population. White matter bundles are extracte
template atlas to serve as a coordinate system for measuring diffusion properties and how they differ betw
In a study of neurodevelopment in association with the CONTE center at University of North Carolina C
was developed based one subjects at one and two years of age. Figure 2 shows fiber bundles extrac
atlas. Statistical comparison of the diffusion properties between one and two year olds indicates sig
reflect underlying changes in myelination and axon development. Figure 3 shows differences in tr
a measure of diffusion tensors which is thought to reflect axon development, from one to two
the largest increase of the FA value.

The goal of this form of visualization is to identify the voxels in the diffusion tensor MRI volume that trace out paths linking
two regions of the brain based on an optimization algorithm. The resulting paths may show the paths of functional communi-
cations between different parts of the brain.

B C D

Tom Fletcher

A) Input DT-MRI volume; B) Seed points (marked as red circles); C) Cost volume (blue to red : low to high); D) Volumetric path along genu (blue).



Extracting Anatomical Structures

The ability to create accurately segmented three
dimensional models from imaging devices such as
MRI, PET, CT, and others is crucial to the under
standing of structural development.

The right image shows the result of automatic
extraction of anatomical structures from a patient
MRI using software developed by the Utah Center
for Neuroimage Analysis. Measurements of subcor
tical brain structures are of specific interest in study
ing structure-to-function relationship. Research in
autism, schizophrenia and Alzheimer's disease is
particularly interested in volumes and shape of
hippocampus (green), amygdala (red) and caudate
(yellow). Below shows the segmentation of skull,
white and gray matter.

caudate

globus pallidus

putamen

amygdala

hippocampus

Autism

caudate

globus pallidus

putamen

amygdala

hippocampus

" Normal

Shape Analysis of Neuroanatomical Structures

We have developed a new method for constructing statistical representations of
ensembles of similar shapes that uses particle systems to represent surfaces non
parametrically and optimally sample surface point correspondences. We used this
method to generate models for two clinical datasets: normal vs. Autistic neurological
development. Hypothesis testing on these models using a non parametric permutation
test of the Hotelling T-squared metric (including false-discovery-rate (FDR) correction)
reveals significant group differences. Colormap indicates the magnitude and direction

of the linear discriminant.

amygdala

Sylvain Gouttard

Josh Cates
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Software available for download

SCIRun/BioPSE (NIH) FEBio (NIH)
ImageVis3d (NIH) PreView (NIH)
Seg3d (NIH) Postview (NIH)
BioTensor (NIH) WinFiber3D (NIH)
BioFEM (NIH) GAGSIm3D (NIH)
map3d (NIH) WarpLAB (NIH)
FusionViewer (DOE)

VisTrails (NSF)

http://software.sci.utah.edu

Toolkit. Users cal
volume rendering and orthogo

® Fully 3D interface with multiple volumes managed &

® Automatic segmentation integrated with manual contouring

® \/olume rendering with 2D transfer function manipulation in real-ti

® Image processing and segmentation from the Insight Toolkit (ITK)

® Real time display of ITK filtering output allows for computational steering
® 64-bit enabled for handling large volumes on large memory machines

® Supports many common biomedical image formats

® Open source with BSD-style license

® Cross platform: Windows, OSX, and Linux




C-SAFE has under taken a sensitivity analysis of our fire/container simulations to study the effect of variations in a number of variables.
These variables include 1) pool fire diameter (0.5 and 1.0m fires), 2) wind speed (0 and 4 m/s), 3) container position relative to the fire (in
or next to the fire), and 4) fuel evaporation rate (1.6 and 6.4 mm/min). Below are visualizations of several of these simulations. During the
first part of the simulation, the average heat flux from the fire to the container is calculated. This heat flux is then used during the heat-up
phase of the simulation, leading to the explosion phase.

MPM Foam Compaction Flare Simulations MPM Torso Injury Model .
Material Point Method simulation of compaction ~ Carried out on the LLNL machines LCR, Thunder, ~ Initial configuration depicting an MPM simula
of a 1 mm cubed sample of reticulated foam.  and ALC. Number of processors ranged from 54 to  tion of a bullet impacting a segment of the

Initial geometry was collected via micro-CT with 120 depending on the domain size which was humantorso. The segmentis colored according

each voxel in the 3D image chosen to represent  typically 1m x 1m x 3m and each simulation was to material types, including fat, bone, heart

either the parent material, or void, depending on  resolved to 1 cm3. The prediction of the flame shape  tissue, lung, blood and viscera. Because of its

the image intensity. Individual particles are  and tilt using large eddy simulation (LES) is consis ~ ability to treat large deformation and

colored by equivalent stress. tent with the experiments. The prediction of pollutant  inter-penetration of materials , MPM lends itself
emissions is currently being studied. well to these types of simulations.



Case study: 3D Slicer and FiberViewer

3D Slicer (www.na-mic.org) is an comprehensive, integrated, open-source environment for medical image visualization and analysis developed
as part of the national alliance for medical image computing (NA-MIC) funded as a national center for biomedical computing (NCBC) through the
NIH Roadmap for Medical Research. Slicer includes modules for segmentation, registration, diffusion tensor image (DTI) analysis, and many
other features. In particular, the SCI institute has contributed modules for DTI analysis including regularization and smoothing. DTI analysis
software from the NeuroLib library for neurcimage processing (www.ia.unc.edu/dev) such as FiberViewer has been made compatible witth Slicer
in order to allow an integrated analysis process. Clinical users are able to load diffusion weighted imgages into Slicer to perform preprocessing,
tensor estimation, and fiber tracking. Data exported from Slicer can then be loaded into the FiberViewer tool to enable the study of diffusion statis

tics along fiber bundles of interest. This provides a complete environment for end users to process DTI data for clinical studies.

Case Study: FEBio

Computational modeling has become a standard methodology in
biomechanics, both for interpreting experimental results and as an
investigative approach. The finite element (FE) method is by far the
most common numerical technique that is used for this purpose.
Investigators have primarily used commercial software that is neither
geared toward biological applications nor sufficiently flexible to follow
the latest developments in the field. This lack of a tailored software
environment has hampered research progress, as well as dissemi
nation and sharing of models and results. To address these issues,
we developed FEBIo, a nonlinear implicit FE framework, designed
specifically for analysis in computational solid biomechanics.

FEBio supports several non-linear constitutive models such as
isotropic hyperelasticity and several transversely isotropic hyperelas
tic models, which can be used to model materials such as muscles,
ligaments, tendons. An active contraction model is also available for
use with the anisotropic materials. This can be used e.g. to model
active contraction of skeletal and cardiac muscle. FEBio also
supports a poro-elastic constitutive model useful for simulating mate
rials that consist of both a solid and a fluid phase (e.g. articular
cartilage). Rigid bodies are available as well and can be linked
together using kinematic joints or can be connected to deformable
bodies. FEBIo supports a wide set of boundary conditions, such as
prescribed displacements, nodal forces and pressure forces. A
general frictionless contact-model is available to support more
complex boundary conditions such as sliding interfaces.

To facilitate problem development and post-processing of the results
we have also developed a pre- and postprocessor, named PreView
and PostView respectively. Both software programs offer the user a
graphical user interface. All the software is available free of charge
from our website (http://mrl.sci.utah.edu).

Top, bottom left: Finite element predictions of shoulder capsule strain during a
clinical exam for anterior stability. bottom right: Finite element predictions of hip
capsule strain during a test for total-hip implant dislocation.

Steve Maas



Case Study: VisTrails

VisTrails is a new scientific workflow management system devel-
oped at the University of Utah that provides support for data
exploration and visualization. Whereas workflows have been
traditionally used to automate repetitive tasks, for applications
that are exploratory in nature, very little is repeated---change is
the norm. As an engineer or scientist generates and evaluates
hypotheses about data under study, a series of different, albeit
related, workflows are created while a workflow is adjusted in an
interactive process. VisTrails was designed to manage these
rapidly-evolving workflows. VisTrails streamlines the creation,
execution and sharing of complex visualizations, data mining or
other large-scale data analysis applications. By automatically
managing the data, metadata, and the data exploration process,
VisTrails allows users to focus on the task at hand and relieves
them from tedious and time-consuming tasks involved in organiz-
ing the vast volumes of data they manipulate. VisTrails provides
infrastructure that can be combined with and enhance existing
visualization and workflow systems.

Although VisTrails was originally built to address the needs of
exploratory scientific applications, the infrastructure it provides is
very general. This became clear as the system was demoed to
people from different domains, both from industry and academia.
VisTrails has the potential to reduce the time to insight in virtually
any exploratory task.

Case Study: ImageVis3d

Top: The source of the upstream salt flux in the C-MOP River estuary model
was difficult to find using 2D guess-and-check methods. By sweeping a plane
through the field interactively, analysts were able to find the region of interest
instantly. 3D visualization of the whole field provides a comprehensive view of
the physics. Embedding a manipulable streamline and coloring by salinity
illustrates the salt flux in an intuitive manner. Bottom: Users collaborate to
generate visualizations. VisTrails captures all adjustments made to a workflow,
producing provenance history that represents the workflow’s evolution.

ImageVis3D is a new volume rendering program developed by the NIH/NCRR Center for Integrative Biomedical Computing (CIBC). The
main design goals of ImageVis3D are: simplicity, scalability, and interactivity. Simplicity is achieved with a new user interface that gives
an unprecedented level of flexibility (as shown in the images). Scalability and interactivity for ImageVis3D mean that both on a notebook
computer as well as on a high end graphics workstation, the user can interactively explore terabyte sized data sets. Finally, the open
source nature as well as the strict component-by-component design allow developers not only to extend ImageVis3D itself but also
reuse parts of it, such as the rendering core. This rendering core for instance is planned to replace the volume rendering subsystems

in many applications at the SCI Institute and with our collaborators.

Left: the ct hand dataset rendered with a 1D
and a 2D transfer function.

Above: though the name implies 3d, 2d
visualizations are available.

Bottom: the monodelphis rendered as an
isosurface with visualization of the bricking
scheme. Data courtosy of Charles Keller.
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Simulation Study of Cardiac Defibrillation in Children

Implantable Cardiac Defibrillators (ICDs) save the lives of patients with unstable heart rhythms and 100,000 patients receive these
devices per year in the US. Their use in children is less frequent and less standardized than in adults so that determining efficient
electrode placement is challenging and uncertain. We are collaborating with J. Triedman, M.D. at Children's Hospital Boston and M. Jolley,
M.D. at Stanford University to develop interactive finite element (FEM) computational models to test electrode locations for their effective-
ness in defibrillation in children. The models come from CT or MRI scans segmented into tissue types and then meshed for FEM. The
system also includes a library of realistically shaped ICD case and wire electrodes and an interactive interface allows the user to easily
place and move the electrodes in the model to evaluate different implantation locations. To date we have fully segmented three CT scans,
from 2, 10, and 27 year-old subjects, and have created a database of approximately 100 suitable electrode locations per model, which we
are testing for bioelectric field strength and homogeneity. Initial findings have included evaluating the effectiveness of standard locations
in adults and novel locations in children.



Virtual Histology

Virtual Histology™ is ideally suited for characterizing soft
tissue and skeletal anatomy in developing embryos,
fetuses and a variety of soft tissue specimens. The imag

ing reagent, designed for use with microCT, is differen

tially absorbed by the various tissues. As a result of the
unique contrast enhancement, exquisite visualizations in
2D and 3D are possible.

Comparable to a dissection microscope, Virtual Histology
™ can provide greater than 6um isometric voxel resolu
tion enabling detailed analysis. It is an excellent method
ology for the examination of fine structures in a range of
soft tissue specimens. The crisp, clean images provide a
degree of anatomic detail that approximates routine

Dave Weinstein, Charles Keller

Stimulation of Bone Growth for Prosthetic
Devices in Amputees

Young, otherwise healthy amputees form a small but growing
population of patients, many of them the casualties of combat,
and there is a persistent need in this group for improvements in
the fixation of prosthetic limbs. A recent approach to this prob-
lem is to embed metallic posts into the remnant bone of the limb
and thus provide a stable fixation point that reduces the abra-
sion and contact wounds of the typical stump-and-socket pros-
thetic fixation. One drawback to this approach is the long (many
months) healing time required for full embedding of the implant,
a process we hope to accelerate through the application of an
electric field across the interface from the bone to the implant. It
is known that electric fields facilitate bone growth so that attach-
ment of external stimulating electrodes could accelerate

13 Vien

bone/implant attachment and reduce healing time. However, ﬁ,_,‘ Vie
this is a novel application of the concept with no previous datato =
help determine optimal electrode location or applied field values. 5.9 viea
We are using patient specific, image based modeling to create  E
simulations of the limb, the implant, and the spatial distributions 25 ¥/ea
of electric fields that result from application of surface ==

electrodes.



An individual node of Ranvier, showing the segmentations and corresponding mesh.

Marty Cole

Marty Cole, Jeroen Stinstra
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A group of scientists and physicians at the University of
is addressing the growing problem of AF through a combina-
tion of high tech interventional therapy, multimodal medical
imaging, image processing and analysis, and computer
science. The treatment known as “atrial ablation” requires
that large areas of the posterior wall of the left atrium be
rendered electrically inactive. This part of the heart is the
origin of the fibrillation and by suppressing its electrical activ-
ity, the heart can return to—and, more importantly, stay
in—normal rhythm. To carry out ablation, the physician,
under image guidance, places a catheter in the left atrium
and uses it to apply radiofrequency energy to heat a series
of small spots on the atrial wall.

Medical imaging is at the “heart” of this project as it plays a
role at all stages. The imaging specialists Drs. Parker,
DiBella, and Kholmovski, all from the Utah Center of
Advanced Imaging Research (UCAIR), have developed new
ways of using magnetic resonance imaging (MRI) to visual-
ize the walls of the atria, which are only a few millimeters in
thickness, a task previously considered almost impossible in
a beating heart. The cardiology team, Drs. Marrouche and
McGann, then recognized that the MRI images of the atrial
walls of some patients looked different from others and set
the image processing team, Dr. MacLeod and specialists at
the Scientific Computing and Imaging (SCI) Institute, the
task of visualizing and quantifying these differences.

The results were striking and allowed the team to create a
method that appears to identify and measure regions of the
heart that are most altered by the AF. The resulting index can
serve to differentiate between good and bad candidates for
treatment. This discovery represents a potential break-
through in treatment as there is no other way to determine
suitability of patients before the procedure.

The team aims to transform the integration of imaging
modalities and especially the role of MRI during the ablation
procedures. MRI is the only modality capable of seeing the
effects of ablation and thus has the potential to monitor the
formation of the lesions that suppress unwanted electrical
activity. MRI can also provide images of the lesions as they
progress from acute injury to stable scars and thus offers the
only noninvasive means to follow patient progress during the
procedure and in the following weeks and months.
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Top: Heart surface potentials rendered with map3d. The figure shows a
single time instant from a real time animation of the electric potential
measured on the surface of a heart--a surface potential map--and
ith map3d. The latest version of map3d allows the user to
e actual surface (in this case of a heart) into the
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Above: Streamlines visualization of two vortex cores merging. Image produced by Dave
Pugmire (ORNL) using AMR data produced by APDEC'’s Chombo code.

Right: Production quality visualization of an AMR simulation of a hydrogen flame. Sample
data courtesy of J. Bell and M. Day, Center for Computational Sciences and Engineering,
LBNL. Inset: (a) Streamlines visualization of two vortex cores merging. Image produced by
Dave Pugmire (ORNL) using AMR data produced by APDEC’s Chombo code. (b) Psuedo-
color plot of a 2D mapped AMR grid. (c) Psuedocolor plot of a 3D mapped AMR grid.

Production Quality, Parallel
Capable AMR Visualization

VACET are leaders in production quality, parallel
adaptive mesh refinement (AMR) visualization and
analysis software infrastructure. We have recently
deployed such production quality AMR visualization
software infrastructure to SciDAC scientific research-
ers. This result has numerous direct benefits to those
researchers. First, it allows them to “buy rather than
build”, thereby resulting in a direct cost savings of
scientific staff: they no longer need to develop and
maintain AMR visualization software. Second, the
VACET technology allows them to effectively use
parallel computing infrastructure to perform interac-
tive visual data analysis to help answer scientific
questions in domains like combustion and astrophys-
ics. Third, since the VACET technologies is deployed
at DOE’s open computing facilities as well as on the
scientists’ desktop, this result is an example of
successfully bridging the gap across research, devel-
opment and production deployment activities within
DOE's science programs.

J. Bell, M. Day (LBNL)
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VACET Visualization and Analytics Center for Enabling Technologies

Fusion

Understanding the complex behavior of magnetically
confined fusion plasmas is an important goal of DOE's
many fusion projects. The fusion community uses many
different simulations to model the effects of physical and
electromagnetic phenomena that contribute to plasma
stability and effective plasma containment. These phenom-
ena include radio frequency heating, stellerator and toka-
mak geometries, magnetic field evolution, and eddy stability.

Right: Visualization of the Magnetic Field and Plasma Tempera-
ture in D IlI-D Shot 87009

This visualization shows the break up of the magnetic field into a
series of island chains, with a predominant 2:1 mode, left along
with isosurfaces of the plasma temperature, right. The topology of
the magnetic field is visualized using an analysis tool that produces
a Poincaré map. Because the plasma equilibrates much more
rapidly parallel to the magnetic field lines than perpendicular to the
magnetic field lines, visualizing the magnetic field topology is
necessary to the understanding how the plasma energy is depos-
ited on the material wall. As the field becomes stochastic, the
plasma cools rapidly. This cooling is highlighted by a series of
transparent iso-temperature surfaces. Though the temperature
profile remains as a series on nested contours they have deformed
based on the topology of the magnetic field.

High-resolution models offer not only a closer look at physical elements of the climate,
such as tropical storms, but they also enable researchers to conduct a more in-depth
analysis of climate change as higher-resolution phenomena in the ocean and
atmosphere are resolved. Winner of "People's Choice" award at SciDAC 2008.

Climate Visualization

The general goals of the climate research effort within
SciDAC is to understand large scale climate change
dynamics over very long time periods. To ensure confi-
dence and accuracy in their simulations, climate scien-
tists must couple many different simulation methods into
a single “meta-simulation” that combine ocean, atmo-
spheric, land use, vegetation, biochemistry, ecosystem
dynamics, and other models. As a consequence, climate
simulations often contain as many as 200 variables per
grid point. Accurate simulations require a fairly short
timestep between 15 minutes and 6 hours. Performing
hundreds of years of simulated time results in hundreds
of terabytes of data. Since the emphasis is on large scale
climate change rather than regional weather simulation,
the spatial grids are generally not very large. The data-
intense areas are generally multivariate and temporal.
However, computational climate efforts are increasing in
spatial resolution to support regional models suitable for
weather forecasting. So-called “ensemble runs” of a
given climate model produce hundreds of different simu-
lation data sets leading to a substantial challenges in
data management and comparative analysis. Such simu-
lations are expected to provide broad insight into the
impacts of human activity over long time periods, provide
policy-relevant information about energy policies, and
help to predict the trends of natural disasters.



Simulation performed by Scott Kruger using the NIMROD code on the IBM SP RS/6000
computer at the National Energy Research Center. Visualization and Analysis
performed by Allen Sanderson using the SCIRun Problem Solving Environment.

Environmental Management

DOE is responsible for cleanup and management of several
facilities from the Cold War weapons production era as well
as for monitoring contaminant behavior in groundwater
waste disposal and storage areas. Simulations of ground-
water flow are the basis for understanding and predicting

environmental impact. These simulations also include multi-
phase and reactive chemistry components to capture the
effect of water-based transport and the effects underground
chemical reactions.

Below: CORIE is an environmental observation and forecasting system
(EOFS) for the Columbia River. The goal of this multi-decade project is to
predict complex circulation and mixing processes in a system encompass-
ing the lower river, the estuary, and the near-ocean.
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