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I. Motivation and Executive Summary

A casual glance at the ICS Department might lead
one to believe that it is healthy and prosperous. Last
year, ICS was successful in filling three out of its
four open faculty positions, it did well in its
personnel actions, it received numerous forms of helpful
support from its Dean and from the .campus
administration, and its students grew dramatically in
numbers and exhibited good esprit de corps.

However, these external signs of success mask
less visible signs of fragility and imbalance.

If jobs for computer science Ph.D.s were
non-existent or extremely scarce, the Department would
not, be in fragile condition. However, at the moment,
there are literally hundreds of open academic and
industrial positions many of which are prestigious and
financially attractive. Irvine has- seen two of its
promising junior faculty raided (by MIT and U. Texas)
in the last two years. ICS has had to fight hard to
maintain a steady state, and its recent recruiting
successes have only counterbalanced its losses over the
last three years.

Even though the ICS Faculty did not increase over
the last three years, the number of ICS undergraduate
majors increased Q'J% and the number of graduate students
increased 53%- Thus, what was once a slightly
unfavorable imbalance three years ago, has become a
serious imbalance today. This imbalance has put stress
on all of ICS' resources including space, computer
capacity,, classrooms, and support dollars, but nowhere
is this stress more telling than on the ICS Faculty, who
have been increasingly playing the roles of crisis
managers and beasts of burden.

There is a clear and present danger that if these
imbalances are allowed to persist, the atmosphere for
creativity and innovation in ICS will erode. If the
imbalances are redressed and the climate for creativity
and innovation is consequently improved, ICS can
probabably remain healthy. On the other hand, if the
imbalances are not redressed, and ICS gets a bad
external reputation or develops a poor internal climate,
then the chances for recruiting and retention will be
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poor, and the Department may very well follow in the
footsteps of a number of good computer science
departments which collapsed last year in the face of
just these pressures.

The time is ripe to take immediate, effective
steps to address ICS' current imbalance. These steps
can be accomplished in effective, timely increments,
beginning with a substantial first step now. That is
what we are asking for in the body of this document.

During recent long-range planning deliberations
the ICS Faculty decided to set two long-range goals:
(1) after a number of years, attainment of a workload
ratio in the near vicinity of the campus average, and
(2) finding and applying techniques for holding student
workloads (and thus perhaps enrollments) at the current
1979-1980 levels (while mindful that it may have to
accommodate temporary population and workload bulges
over the next few years before it can bring the eventual
workload level back down to the current level).

There is a strong disposition on the part of the
ICS Faculty to avoid scenarios that entrap us
permanently under the burden of high faculty workload
ratios.

One indicator of imbalance is ICS' ratio of
student workload FTE to budgeted faculty FTE. Last year
this ratio was 31:1 in ICS, and this year it grew to
36:1. This implies that if workload were somehow
magically frozen at current levels, ICS would have to
double its faculty size (from the current 11.75 FTE to
23-5 FTE) to reduce its workload ratio to the campus
average of about 18:1. If admissions to ICS were frozen
at last year's levels, projections (given in detail in
Section III) ~ indicate that ICS' population of
undergraduate majors would grow from the current 531 to
upwards of 750 by 1987. If workload rises in direct
proportion to headcount, by 1987 ICS would have a
workload ratio of 49:1 with no faculty expansion, 32:1
with a faculty expansion of 6.25 FTE, and 25:1 with a
doubling of the current faculty size. An ICS Faculty
size of 32 would be needed by 1987 to attain a workload
ratio of 18:1, if the assumptions of these workload
projections are valid. In light of the realities, it
seems unrealistic to rely on faculty expansion alone (to
size 32) to attain the ICS Faculty's goal, and- thus.
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measures will have to be be taken to prevent expansion
of student workload.

We have concluded that a reduction in our

workload ratio can best come only from a combination of
measures, including faculty expansion and application of
techniques to stem the increase in student workload.

In the Spring, we shall address issues of
workload and enrollment conrol techniques, as well as
issues of the projected adequacy of our space and
computing resources. The case for eventually limiting
the dilution in our quality through increase in quantity
is clear to us, and we believe we must now draw the line
on our planned student enrollment target, shooting for
an eventual population no larger than the current
1979-1980 levels (even though a temporary bulge in
enrollments above the current level may occur because of
past admissions policies).

In Section III, we present several scenarios,
showing what happens to our student/faculty ratio under
combinations of assumptions that we either (A) freeze
admissions at last year's levels, or (B) freeze workload
at this year's levels, and then that we (1) do not
expand the ICS Faculty, (2) increase the Faculty by 50%,
or (3) double the size of the ICS Faculty.

Out of six scenarios studied, the only scenario
that meets the ICS Faculty's goals is the one in which
student workload is eventually held to 1979-1980 levels
(regardless of whether enrollments grow) and in which
the ICS Faculty eventually doubles in steps such as
those given in the following table:

New Permanent

Year Faculty FTE New Lectureship FIE

1979 +3 +.25
1981 +2 +1
1984 +3 +0
1986 +2 +.5

In the body of the document, we discuss how the
acquisition of seven nevi? permanent FTE, over a number of
years, could enhance the Department's research
potential, uniqueness, focus, and strength in several
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areas of concentration. In addition to these seven, we
are requesting three more permanent FTE to recruit for
targets of opportunity. Thus, by 1987, we are
requesting a total of ten (10) new permanent FTE, to be
granted in a series of increments over eight years.

We are asking for 1/4 lectureship now, which, in
combination with 1/4 FTE currently unfilled in ICS,
would give us a half-time lectureship which we believe
we can fill immediately and to advantage, as we explain
in Section V. By 1987 we need to have two full-time
lectureships.

In addition, we need the following resources:
(1) an Associate Chair or an Assistant to the Chair, (2)
up to three new secretaries, one to be added for each
four new faculty added, (3) a part-time Librarian, (4) a
full-time laboratory technician, and (5) recruiting
emoluments, such as off-step salary levels and summer
money to help us compete in the marketplace.
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II. Overview and Condensed Conclusions

As an outcome of recent long-range planning
deliberations, the ICS Faculty has decided to ask for
the following additional resources over the next eight
years, with immediate, urgent need for at least a first
effective step toward the eventual eight-year goal.
Receiving all of our request at once is not essential to
success. In light of the realities, the eight-year goal
could be effectively approached by a series of
increments, each of which provides substantial
improvement over the previous state of affairs, and each
of which is logical and self-contained. Provided the
first increment is substantial enough to begin
redressing our current fragility, each increment could
be added in sequence, without leaving the Department
hanging on the brink of disaster depending on the
addition of the next increment in order to avoid
collapse., However, granting of the increments must be
sufficiently timely to help redress serious imbalances
in combination with other required measures of
limitation.

A brief summary of our total eight-year request for new
resources is as follows:

1. Ten (10) new permanent faculty FTE, which, in
addition to the open provision we currently have,
gives a total of eleven (11) permanent FTE, to be
filled in the following manner: 1 new theoretical
computer scientist, 1 nevi faculty member in
artificial intelligence, 3 new faculty in computer
architecture, 1 new faculty member in social
analysis of computing, 2 new faculty in software
engineering/technology, and 3 free faculty
provisions to use for targets of opportunity.

2. One and three-quarters lectureships to support
undergraduate teaching and laboratories, which, in
addition to a one-quarter open provision we have
now, would eventually give two lectureships by
1987.

3- A half-time departmental librarian.

4. A full-time laboratory technician.

5. Support money for either an Associate Chair or an
Assistant to the Chair.
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6. Up to three new secretaries for normal secretarial
support of these 11.75 new faculty provisions.

7. Recruiting emoluments in the form of competitive
off-step salaries and summer monies.

The following are condensed presentations of some
of our principal arguments and conclusions. In the body
of the planning document, we amplify several of the
points summarized in this section and we present further
arguments in support of conclusions that require more
detailed justification.

1. Imbalance and Intellectual Climate

ICS has recently experienced rapid expansion in its
student population. Simultaneously, the ICS Faculty has
just barely managed to maintain a steady state.

As a result, ICS now has the most disadvantageous
ratio of any unit on campus of student workload FTE to
budgeted faculty positions (about 36:1), and it has one
of the lowest, if not the lowest, support-dollar figures
per student.

Our resources are under strain, too much work is
falling on too few shoulders, and the climate for
research productivity has been seriously eroded by the
demands of servicing too large a student population in
relation to our faculty size.

We need to take immediate, positive steps to bring
our faculty workload ratio back into balance in order to
realize a goal of primary importance to us enhancing
the climate for scientific creativity and innovation in
our Department.

Failure to succeed substantially in pursuit of this
goal will lead, we believe, to a bad external
reputation, to an inability to recruit and retain
faculty, and to a probable collapse of our enterprise on
this campus. We believe that while we have been viable
and successful recently, we will be unviable in the long
run, if present conditions persist, and that if our
current fragility is not redressed, we will fold up
under the stress.
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2. Temporary Faculty

In pursuit of our primary goal, we believe it is
ineffective to use temporary faculty in too large a
measure, although we favor some modest assistance in
this form. Temporary faculty do not participate in the
life and work of the Department on an equal basis with
permanent faculty. Temps do not help with planning,
recruiting, personnel actions, curriculum design,
extradepartmental committee work, and a host of other
time-draining yet essential tasks. In addition, they
require training and supervision, and it takes precious
energy to recruit them (energy spent to more lasting
effect recruiting permanent faculty).

3. Programmatic Considerations

Programmatically, we intend to enhance our present
areas of unique research focus. We do not intend to
branch out into new subfields of computer science. We
believe our principal areas of concentration are stable
and will survive over the long term, as we shall argue
in detail in Section IV.

4. Market Conditions

Market conditions for recruiting and retention in
academic computer science are, at the moment, dreadful.
A decreasing supply of Ph.D.s is being hotly pursued by
an industry that offers salaries twice that of academic
salaries and that offers five times more dollar support
for computing research equipment, on the average, than
universities.

There are hundreds of unfilled faculty positions in
computer science nationally, and last year saw a series
of computer science departments collapse from the
pressures; (viz. Penn State, UCSC, and Vanderbilt, to
name three, although we could name more).

5. Projected Demand

While we are wary of the validity of predictions,
especially for periods beyond a few years into the
future, market demand for computer science graduates is
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expected to remain strong thorough the 1990s. It is not
expected to rise and fall cyclically.

The need for computer-based information processing
is forecast to persist and to grow, especially if the
society trends toward substituting communication for
transportation in the face of global energy shortages.
Thus, unlike the situation for some other disciplines,
there is no present prediction we know of that suggests
expansion of ICS would be unwise because of an expected
downturn in student demand several years hence. (The
projected need for programmers and analysts has been
well publicized in various publications including the
Department of Labor Statistics, which lists these two
profssions as among the fastest growing over the next
ten years, and in Computer Manpower Studies published by
Information Systems Consultants.)

6. Flexibility and Expected Rotation

Vie project that normal rotation in our faculty
composition, augmented by leaves, sabbaticals, and
reduced teaching loads, will continue to produce a
steady state in which we will have to get visitors and
temporaries to fill unfilled, budgeted positions, this
having been our experience over the past several years.
In fact, we have recruited every year for the last six
years to attempt to maintain a steady state.

By asking for more permanent provisions, we aim to
raise the level of this steady state in meaningful steps
so as to bring more into balance the permanent faculty
in residence with the workload demands upon it.

Nonetheless, we expect there will continue to be
flux in our composition which v/ill operationally
generate flexibility in.the future. We believe that
flexibility need not come solely from using temporary as
opposed to permanent positions in a field under the
stresses, demands, and market conditions that we face.

Also, we have had a need for outsiders to teach
important subjects in which we have little indigenous
expertise, such as Data Processing, Computer Graphics,
and Computer Networks. We do not wish to use permanent
faculty to teach in these areas, nor do we wish to
conduct research in them.
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ThuSi, granting ICS more permanent positions will
likely not be purchased in the coinage of reduced
long-termi central flexibility, whereas failure to grant
ICS more; permanent positions will likely perpetuate the
current unviable climate, leading possibly to collapse
through inability to recruit or retain.

While ICS appears to be temporarily healthy and
recently i successful, we believe we are fragile and that
this fragility must be vigorously redressed in the near
future. We are convinced that our viability rests on at
least a first effective increment yielding a higher
number of permanent budgeted faculty FTE.

' I
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III. Quantitative Facts and P.rojactions

The graph below shows the year-by-year trend in the
total headcount of ICS students (both undergraduate and
graduate) enrolled at the beginning of the Fall Quarter
over the last decade.
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<Not Quite to Scale>

What can we forecast for future enrollments, given
the history of these trends? The Office of Information
and Systems Management, working with P&IS, developed the
data shown in the table on the next page, using a
student-flow model to project what ICS' future
enrollments might look like under the assumption that
flow into the major (from admissions, transfers, and
changes of major) as well as flow out of the major (from
graduation and attrition) were held constant at an
average of the last three years' rates.
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Theoretical Undergraduate Enrollment Projections for ICS

Freshmen Sophomores Juniors Seniors Total
Fall 1979 180 104 140 107 531

1980 192 138 161 101 592 u^n)
1981 195 146 179 115 635 (+ 1%)
1982 196 148 195 127 666 (+ 5%)
1983 196 149 209 138 692 (+ 4'^)
1984 196 149 221 148 714 (+ 3%)
1985 196 149 231 156 732 (+ 3%)
1986 196 149 240 163 748 (+ 2%)
1987 196 149 248 169 762 (+ 2%)

The figures for Fall 1979 used in the above table iare

the actual enrollments at third week count.

V/hile we do not place too much credence in the
precision of these sorts of projections, since actual
future facts may differ substantially from the
assumptions used, we do note that when one varies the
input assumptions over a range of parameters, the
outcome still remains in the same range -•— namely, the
models show equilibrium being reached in the mid-1980s
at somewhere between 750-1000 ICS majors if inflow and
outflow remain about at present levels.

•We believe it is realistic to assert that if
inflows are not substantially decreased nor outflows
substantially increased, the mid-1980s projection cannot
equilibrate at much less than 750 undergraduate majors.

The following tables show workload ratios projected
under six combinations of conditions. Let "A" stand for

the assumption that admissions are frozen at last year's
levels, and let "B" stand for the assumption that
workload is frozen at this year's level. Now let "1",
"2", and "3" stand for the following three scenarios of
the ICS Faculty's growth:

Table of ICS Budgeted FTE Growth
Year 1:(No Growth) 2:(50% Growth) 3:(100^ Growth)

1979 11 .75 > 11,75(+2.25) 1 1 .75(+3.25)
1980 11 .75 14.00 15 .00
1981 11 .75 14.00(+2) 15.00(+3)
1982 11 .75 16.00 18.00

1983 11 .75 16 .00 18.00
1984 11 .75 l6.00(+2) 18 .00(+3)
1985 11 .75 18.00 21 .00

1986 11.75 18.00 21 .00(-i-2.5)
1987 11 .75 18 .00 23.50
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In the following table, six projections of
student/faculty workload ratios are shown. (With regard
to notation, the column headed "A2", for example,
indicates the combination of assumption "A" (frozen
admissions) with scenario "2" growth)).)

Projected Student Faculty Ratios for ICS
[Frozen Admissions] [Frozen Workload]

Year A1 A2 A3 B1 B2 B3
1979 36 1 36 1 36:1 36 1 36:1 36 1
1930 39 1 33 1 31:1 36 1 30:1 28 1
1981 42 1 35 1 33:1, 36 1 30:1 28 1
1982 44 1 32 1 29:1 36 1 26:1 23 1

1983 45 1 33 1 30:1 36 1 26:1 23 1
1984 47 1 34 1 30:1 36 1 26:1 23 1

1985 48 1 31 1 27:1 36 1 23:1 20 1

1986 48 1 32 1 27:1 36 1 23:1 20 1

1987 49 1 32 1 25:1 36 1 23:1 18 1

Scenario B3 is the only one that achieves
Faculty's long-range planning goals.

the ICS
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IV. Programmatic Considerations

Permanent faculty positions are obviously a
precious resource and they may get even more precious in
the future if provisions are withdrawn from this campus.
Thus, it is not lightly that we ask for more.

During recent long-range planning deliberations,
the ICS Faculty gave deep consideration to how best to
utilize additional permanent positions in relation to
its programmatic objectives.

Among the conclusions unanimously reached by the
ICS Faculty were these:

1. More Focus, Not More Diversity: We do not want to
branch out to support new subfields of computer

, science. Rather, we want to buttress the areas of
concentration where we already have uniqueness,
focus, and strength.

2. Longevity: We voted to support areas of concentration
which we believe will be viable over two decades, at
least, and which will not recede from interest as
fads in the field come and go. Longevity of our
areas of concentration was as much a consideration as
potential for increased visibility and impact.

3. High Impact: We voted to support areas of
concentration where we thought it important that
Irvine make high impact, and where our chances of
doing so would be enhanced by small numbers of
additional faculty.

4. Avoiding Narrowness: We decided that we were in no
danger of having top few areas of concentration and
of being too narrowly arrayed, in comparison to good
computer science departments elsewhere.

5. Joint Undertakings: We examined our joint programs,
our interdisciplinary efforts, and the balance
between pure and applied undertakings and decided
that we have a very healthy interdisciplinary
outreach which is not in 'need of a programmatic
mandate for expansion.
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In the following paragraphs, we shall comment
briefly on each of our five areas of concentration,
giving: (a.) Current headcount strength, (b.) Planned
headcount strength (not counting the disposition of the
three FTE we requested for targets of opportunity), (c.)
Significance and longevity: why we believe the area is
of fundamental importance and why it will be of interest
for a long while, and (d,) Focus and uniqueness: who in
ICS currently works in the subfield, how their efforts
are focused and unique, and how small numbers of
additional faculty could improve the focus, uniqueness,
and chances for payoff and strength.

Area 1: Computer Architecture

Current Strength = 1.25. Planned Strength = 4.25.

Computer Architecture is an area of computer
science concerned with finding effective ways of
organizing computational resources, particularly
hardware and the low-level software (or "firmware") that
is programmed immediately on top of the hardware.

In ICS we are involved in research aimed at
developing critical new basic understanding as to how to
organize large networks of small, powerful, yet cheap
chip-like computers into networks capable of computing a
common result cooperatively.

We are exploring "data flow" models of computation,
wherein the flow of data between processors controls the
initiation of computation in a decentralized fashion in
the absence of the centralized control of present day
computers (which march to the rhythm of a central
drummer, so to speak).

We are aiming at developing powerful theories of
computational organization and of validating them by
simulation.

If successful, this could profoundly affect the way
manufacturers build computers in the future. We are not
engaged in competing with capital-rich industries in
building large high-performance physical devices.
Rather, we are attempting to discover basic principles
of machine organization and the accompanying theories of
performance that would enable computational devices to
be built exhibiting radically improved performance by
virtue of novel organizational principles.
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Irvine is unique in its approach to novel computer
architecture based on data flow. While there are a

handful of other universities and research labs working
on data flow, Irvine's approach is rated as perhaps the
most•promising by experts at MIT and elsewhere, partly
because of its progress in self-organizing parallelism,
computation with data "streams", and a powerful
high-level programming language. Id (^rvine dataflow),
which enables easy programming of dataflow computations.

Professors Fred Tonge and Kim Gostelow work in this
area presently, and we want to add three theoreticians
who are expert in computational semantics, systems
evaluation, and systems modeling to strengthen our focus
and uniqueness, and to help provide enough strength to
drive our unique and promising approach to computer
architecture to a successful and influential conclusion.

We believe that Computer Architecture has had and
will continue to enjoy lively action and attention since
we are nowhere near the limit of discovering what might
be uncovered as far as novel architectural principles
are concerned, and since each new step is eagerly needed
by an industry and a science that is hungry for
performance improvements in computational devices.
Interest will likely not languish in this area for many
years to come.

Area 2: Theoretical Computer Science

Current Strength = 2. Planned Strength = 3

At UCl, we work in a subfield of Theoretical
Computer Science called "Concrete Complexity Theory."
The aim of this subfield is to provide theoretical and
mathematical analysis of the best available means for
performing widespread basic algorithmic computing tasks
pervasive in computer applications.

This subfield is fundamental and of long-term
interest because it is vital for computer scientists to
know the best ways of performing basic pervasive
computations, and because we need to be able to predict
quantitatively how much it will cost computationally to
use given fundamental, often-employed computing methods.

Professors George Lueker and Scott Huddleston
currently work in this area in ICS. Irvine's efforts in
concrete complexity focus on two unique thrusts: (1)
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Characterizing the behavior' of algorithms with respect
to probability distributions describing algorithmic
inputs, and (2) developing new fine-grained complexity
measures for algorithmic resource consumption on the
more realistic small size inputs often characteristic of
real applications. Heretofore, algorithmic analysis has
often been valid only for (unrealistically) large input
sizes, or for inputs drawn from populations with little
attention to probability distribution. While this state
of affairs was driven by a desire to make the
mathematics tractable, it has produced theoretical
understanding that often neither characterizes nor
applies to situations encountered in practice. Irvine's
unique efforts are aimed at developing a theory with
greater descriptive adequacy. Another theoretician is
needed to strengthen this focus, seek more funding,
stimulate graduate students, and improve our already
excellent visibility and impact in this area.

Area 3; Software Engineering and Software Technology

Current Strength = 2. Planned Strength = 4.

Software Engineering involves finding principles
and methodologies for designing, constructing,
maintaining, and upgrading software systems. Software
technology involves the development of basic
understanding and the discovery of basic techniques that
enable us to build effective software systems.

Professors Freeman and Standish work in this area
in ICS. Freeman concentrates on the discovery,
evaluation, and comparison of software system design
principles and methodologies, and Standish concentrates
on programming environments collections of
programming tools and techniques enabling software to be
constructed, tested, maintained, and improved.

As the speed of computer hardware improves (by a
factor of 10 every 5.7 years, on the average) and as the
cost of hardware plummets, our ambitions for new
software system,s expand.

Our knowledge of effective techniques for designing
and building software systems has not kept pace with
demand; and not only is new understanding desperately
needed at present, it will continue to be needed for a
long while to come.
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Irvine is on the leading edge of the study of
programming environments, a new subfield of software
technology that is just now emerging. To our knowledge,
only Carnegie-Mellon and Harvard have initiated thrusts
in this area, and thus Irvine's efforts 'are nearly
unique among universities. There is strong interest in
programming environments on the part of industry and
government, and a first, influential workshop on
environments was held at Irvine in June 1978. Another
faculty member is needed to work v/ith Standish on
programming environments, and to raise the chances for
visibility and impact above those that would be possible
with only a one-man,show.

While industry, and consulting firms have devoted
considerable attention to software design principles and
methodology, universities have not contributed in large
measure to our analysis and understanding of this
important area. Irvine is one of a handful of places
that actively study design principles and methodologies
and that attempt actively to transfer the known
technology. More than our current one-man effort is
needed to strengthen our impact and visibility in this
area. We need a colleague to work with Prof. Freeman
to buttress our already good impact in this area, and to
strengthen the focus.

Area 4: Artifical Intelligence

Current Strength = 3. Planned Strength =4

Artificial Intelligence is an ambitious undertaking
in computer science in which we attempt to discover how
to program computers, and devices under their control,
to perform tasks apparently requiring intelligence.

ICS has had a.long (if somewhat varied) tradition
in A.I., as evidenced., by the existence of UCl LISP, a
widely used version of the single most important
programming language in A.l. Interest in A.l, among
our Ph.D. • students and applicants has been
steady and strong. New courses in A.l. (one
undergraduate and two graduate) have been introduced in
the last three years. Clearly, an A.l. faculty of two
(as in 1977-78) or one (as in 1978-79) is hard pressed
to manage the entire load of teaching and research. We
successfully recruited two new faculty in A.l. last
year, and we plan on adding one more. Such a group will
be able to heighten the visibility of UCI in the
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national A.I. community and improve the quality of
research here, particularly by combining to win outside
research funding.

While the broad field of A.I. involves robotics,
theorem proving, puzzle solving, prosthetic devices,
pattern recognition, automated design, and a host of
other concerns, we at UCI focus on natural language
understanding and learning systems.

At Irvine, Professors James Meehan and Richard
Granger work in the area of natural language systems ---
attempting to discover how to make computers read,
write, speak, and listen to English in limited ways.
Professor Dennis Kibler works in the area of learning
sytems -•— systems which attempt to improve their
problem-solving performance on the basis of experience.

Irvine is one of about four universities that
follows the Shankian school of computational linguistics
and cognitive psychology. We are relatively unique in
our adherence to this approach, and we believe it has
unique promise for descriptive adequacy of natural
language phenomena and for descriptive models of human
cognition.

A.I. is of obvious and compelling interest, not
only in terms of its potential technological impacts,
but in terms of its philosophical impacts -— for its
successes and failures, in the years to come, can tell
us much about our fundamental nature as human beings..

A.I. is likely to be around for perhaps centuries
because the problems it is attempting to solve are so
very difficult that they are unlikely to be solved or
exhausted in the near future.

Area 5: Applications and Impacts

Current Strength = 2.25. Planned Strength = 3.25

Computers have had considerable impact on our
civilization and our thought, and it is important for us
to understand what they might do ^ us (their impacts)
as well as what they might do for us (their
applications).
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We especially need to be able to choose
intelligently between alternative methods for
implementing systems such as electronic funds transfer
systems, electronic mail, advanced communication
systems, and the like, when the choices might have
important and pervasive impacts on our freedoms, our
privacy, and the circumstances of our upbringing.

Professor Rob Kling works in the area of Social
Impacts and Social Analysis of Computing, and ICS is one
of the few computer science departments in the world
that vigorously supports investigations along these
lines .

We want to hire another faculty member in Social
Analysis of Computing to enhance our already prominent
image in this subfield and to add to our momentum. We
also require our undergraduates to take a course in
Social Impacts because we want them to graduate with a
wise and humane perspective on the technology of which
they are being trained to be technical masters.

Professors Julian Feldman and Fred Tonge also work
in the area of Applications and Impacts. Feldman does
research in the Economics and Administration of
Computers, and has recently been involved in examining
how computer installations might respond to budget
cutbacks an area of policymaking that has received
scant attention in the expansionary times of the past,
but whose relevance to the future will likely be
compelling.

In addition to working in the area of Computer
Architecture, as mentioned above, Tonge works in the
area of Decision Support Systems for the individual (as
opposed to groups of individuals or large
organizations). Tonge also spends half-time in the
Graduate School of Administration.

We believe deeply that none of our efforts and none
of our five areas of concentration are mere intellectual
fads in which interest will quickly wane as intellectual
fashion shifts to new topics.

Each of our five areas faces tough challenges that
will likely not be completely surmounted for many years
to come, and new understanding in each is vitally needed
by computer science, in many cases, and by the society
as a whole, in others.
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Thus, interest is likely to remain high and
relevance not likely to recede.

We believe we have wisely chosen five areas with
longevity and interest, and that our eight-year plan
wisely distributes the new positions we are requesting
in a fashion that stands a strong chance of improving
our foci, and enhancing our potential for unique,
significant contributions to understanding in computer
science .

Visitors and Temps

We have already argued in Section II against using
temporary faculty in too large a measure to redress our
imbalances. But what about using visitors?

Senior visitors of high prominence and visibility
might well enhance the reputation of the Department and
help attract new faculty.

But it is our observation that good senior visitors
who want to come to Irvine are very hard to find.

Good senior visitors tend to go to the very high
prestige computer science departments (viz. Stanford,
Carnegie-Mellon, and' MIT) and to high prestige research
labs (viz. Bell, IBM, and Xerox), and it is hard to
attract high quality visitors here. (Here is the place
to mention that we are not at all embarrassed about our
national ranking as a computer science department. ICS
at UCI ranks somewhere between 20th and 35th in the
U.S.A.; and in outside funding, we rank 57th in the
nation, while UCI as a whole ranks 86th. Given the
small size and youth of this campus, we think this
ranking is quite respectable.)

Another problem with visitors is that they don't
reduce the non-research workload sufficiently in
comparison with permanent faculty. Thus, they do not
sufficiently redress the key imbalance we seek to
redress.

In summary, while we think the idea of getting
visitors to come to Irvine is a good idea, in view of
the situation in our Department and in the marketplace
in computer science, we are not sure the potential
return we might get would be worth the effort invested,
at the moment.
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Issues of Prioritization and Flexibility

We decided not to prioritize the areas of
concentration in which we seek to recruit. Success in
recruiting in any of our five areas will help correct
the imbalance we seek to redress. Furthermore, the next
to last time we sought to get positions released to us
from the Academic Planning Council, we prioritized our
areas of concentration and boxed ourselves in too
narrowly in relation to the fast-moving recruiting
market.

We have found that some areas may be difficult to
recruit, due to keen industrial and academic
competition, and we have also found that it may be
difficult to predict just which subfield may be faced
with difficulties in advance. Initially, we may be able
to build strength only in some of our five areas
depending on the opportunities that emerge, since, in a
given year, there may or may not be good candidates in a
given area who are moveable and who are willing to come
to Irvine.

It was critical to our recent recruiting successes
to have the flexibility to recruit in several areas and
to be able to choose the best candidates in any area.
If we were restricted to recruiting in an order of
priorities in a small number'of areas, we might lose
important freedom of action and we might not be able to
enlist the full enthusiasm of all of our faculty in the
overall effort.

In light of our experience, then, we prefer not to
communicate priorities (although some results of our
internal straw voting could be used to generate a rough
initial approximation).

Cooperation with Other Units and Campuses

Lest someone be tempted to push us further in the
direction of interdisciplinary enterprises and toward
more cooperation with other campuses and units, we
should mention, in passing, that we believe we are
already vigorously engaged in a number of joint
enterprises and undertakings.

We have an eight-point program of cooperation with
the Mathematics Department at Riverside in which Irvine
is assisting Riverside in setting up undergraduate and
masters curricula in computer science and in which we
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are aiming to provide faculty development in computer
science for Riverside mathematicians. We also are
aiming at establishing articulation and equivalence
agreements, at holding joint colloquia, and at
furnishing recruiting advice. Also, UCI redirected
incoming students to Riverside after its admissions were
closed in ICS, and it intends to continue this program.

The ICS faculty has engaged in interdisciplinary
undertakings on campus over the years. Jim Meehan of
ICS is currently working with Margaret Murata (Music) on
computer models of musical composition. Meehan has
worked with Lamar Hill (History) on social models of
authority in letters to the Court of the Admiralty in
Tudor England, and his results on social models have
attracted the attention of anthropologists in Social
Sciences. Peter Freeman of ICS has worked with Prof.
Fielding of' the Institute for Transportation Studies.
Rob Kling of ICS v/orks closely with an interdisciplinary
team in the Public Policy Research Organization. Fred
Tonge has a half-time appointment in GSA and is
concerned wih information systems in organizations.
Professors Sklansky of Engineering and Bork of Physics
have joint appointments in computer science and have
benefited from consultation with ICS faculty and
graduate students in the past.

ICS has explored the possibility of jointly
offering courses in software engineering and digital
systems with the School of Engineering, but differences
in units and required prerequisites, as well as the
oversubscription of these courses in both ICS and
Engineering, have made this form of cooperation a less
than urgent ia-sue.. If -student demand were to fall below
capacity instead of exceeding it consistently, joint
course offerings would take on a higher priority.

In the future, we are eager to continue cooperating
with others on campus. However, we prefer to do this
without a programmatic mandate, leaving it up to
individual faculty to seek their own appropriate
cooperative arrangements in pursuit of their own
interests.
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V. The Need for Additional Resources

A. Lectureships

By 1987, we need to have at least two lectureships
for purposes such as running lower-division laboratories
in ICS 1 and 2, teaching lower-division courses and
general introductory courses for non-majors, teaching
project courses, and assisting in managing TAs.

At the moment, we have identified an individual.
Norm Jacobson, who has an excellent teaching record in
the Department, who is highly popular with the students,
and who is enthusiastic about joining us on a part-time
basis.

Norm Jacobson would be ideal for this position and
he would not only be an effective, popular teacher, he
would also off-load some of the lower division work that
burdens the permanent faculty.

We think we need to guarantee Norm some sort of
continuity of resources for the proposed job to be
genuinely attractive to him. We are asking for a new
1/4 FTE now, which in combination with 1/4 FTE currently
unfilled in our Department, would generate a half-time
lectureship for Jacobson.

We solicit your help in finding a method for
guaranteeing continuity of resources that is
appropri ate.

If we could identify and hire one-and-a-half
lecturers in addition to Jacobson, in the years to come,
our posture would be considerably enhanced.

B. ^ Associate Chair or an Assistant to the Chair

We can divide the duties of Chairs into fixed and
variable cost duties, 'so to speak. Fixed cost duties
are those the Chair has to per form regardless of the
size of his unit, and variable cost duties are those
proportional to the size of his unit.

The Chair of ICS not only has the same fixed cost
duties as chairs of other units, he also has to perform
a number of duties related to curricular and other
matters normally handled at the Decanal level, since
P&IS is not a School, and since some duties normally
performed by Deans of Schools are performed by the heads
of the units comprising P&IS. This makes the job of
Chairing ICS more burdensome than that of chairing

O
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departments submerged within the Schools. Other units
within P&IS have moved to administrative arrangements
involving associate deans and associate directors, and
we feel it it time for ICS to consider a parallel move.

We are prepared to demonstrate quantitatively that
the duties of Chair of ICS have become so time-consuming
as nearly to fill the entire academic calendar from
September to June with administrative duties alone.
This has a displacing and unsettling effect on the
ability of the Chair to contribute to the intellectual
climate of the Department directly, and it makes the job
into both an onerous burden and one to avoid if one does
not want one's career slowed down.

The time has come to seek remedies for this
situation. The Administrative Assistant in ICS is
already overburdened and we cannot expect more from this
position.

Therefore, we seek an Associate Chair or an
Assistant to the Chair, in order to attempt to improve
this situation. The ICS Faculty is of two minds about
whether to attempt to address this problem with a staff
position (Assistant to the Chair), or a faculty position
(Associate Chair), but it is in substantial agreement
that support monies must be sought to find a sensible
solution.

C. Librarian and Lab Technician

ICS needs a part-time Librarian to provide security
and to order, file, and control tech reports, microform
materials, Ph.D. theses, manuals, and other special
materials needed for computer science research and
teaching.

Our Departmental Library is in shambles from lack
of attention, and we have been failing to order critical
tech reports and theses, which, in computer science,
still form principal means of early dissemination, due
to a slow and immature system of hard publications which
has not yet reached the fullness characteristic of other
sciences.

We also need a Lab Technician to manage, maintain,
and operate computer laboratory equipment.
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The ICS Faculty is too overburdened to administer
these two critical functions effectively, and recent
history suggests that, in the absence of modest help,
the Departmental Library and the Computer Equipment Labs
will remain in disgraceful condition. Perhaps this
would not have happened if our faculty/student ratio
were closer to the campus average, but as things are at
the moment, we need help in these two areas.

Eric Hoffer once remarked that when an enterprise
becomes overburdened, the first thing to go is
maintenance. This seems to be our case, and we need to
do better .

<End of Planning Docufflent>




