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Chapter 1: An Overview

Executive Summary

"Society is undergoing afundamental transformation from the Industrial Age to the
Information Age. Those who realign their practices most effectively to Information
Age standards will reap substantial benefits.”

Transforming Higher Education: A Vision for Learning in the 21st Century.
Dolence and Norris, 1995 [1].

The University of Texas at Austin is confronting a critical juncture in its history.
Throughout the world, information technology (IT) including digital telecommunications
are liberating the flow of information, expanding the possibilities for collaboration across
distances, and accel erating the pace of change in virtually every field of human endeavor.
This emerging digital society represents a new environment in which universities must
compete and renders ineffective many of the organizational structures, strategies, and
practices which have been successful until now. In this period of rapid change, the
riskiest possible strategy is to continue operating as before. If The University of Texas at
Austin isto retain itsinstitutional stature and position of academic leadership, it must

chart an innovative and daring new course and install an agile, responsive, and
decisive organizational structure for information technology planning

support and encourage new and improved modes of instruction, research, and
administration

re-direct resources to the electronic tools which maximize academic productivity and
exploit the opportunities of the incipient digital age.

The Context of the Times

The combination of broad-based economic, social, and political conditions which
comprise the environment in which UT Austin operates is changing rapidly. State
funding is stagnant, if not in outright decline in real dollar terms. Nationally, the tuition
and fee costs of atypical college education are increasing faster than the rate of inflation.
In addition, students, parents, and political leaders are beginning to question the cost-
effectiveness of the traditional university model and its relationship to quality of
education in an erawhen most other types of institutions have reengineered themselves.

At the same time, the expectations and needs of incoming students for digital facilities
and curricula are being shaped by a world of pervasive microprocessors and
telecommunications which is foreign to the formative educational experience of most
faculty and administrators. The job market is transforming rapidly to demand a trained
work force which is technologicaly literate and able to engage in continuous, lifelong
learning. As Governor George W. Bush indicated in his Vision Texas document, the
State must “provide a cost-effective system of higher education which prepares
individuals for workforce demands and furthers the development of knowledge through
instruction and research.” According to the Back to Basics planning document prepared
by a coalition of higher education leaders in Texas (U.T. System, Texas A&M System,
University of Houston System, and Texas Tech University), Texas must increase the
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recipients of bachelor's degrees by 225 percent to equal the U.S. average of
baccalaureate degrees per population aged 18 to 34, or about 15,200 additional degrees
per year. Instruction and basic research are increasingly dependent on access to and use
of networked information resources. One EDUCOM report predicts that the demand for
information  technology-based teaching and learning programs will probably grow
exponentially over the next decade.

Austin, along with Silicon Valley in California, is now recognized as a preeminent center
of high technology. It is not the University of Texas, but companies such as Dell and
Motorola, that are generally perceived as setting the high tech pacein Austin. In contrast,
Stanford University and the University of California at Berkeley are often credited with
being the driving forces behind Silicon Valey’'s success. UT's IT program can rapidly
achieve world class status through strong institution-wide planning and commitment of
resources. Indeed, the continuing vitality of Austin’s high-tech industry and the Austin
economy in genera depends upon The University’s success in providing cutting-edge IT
facilities and training for al UT students and faculty. In return, making UT a high-
profile leader in IT will attract increased investment from Austin’s high tech companies.

In conclusion, UT Austin is faced with a set of external forces which
simultaneously constrict the flow of additional funds while demanding substantially
increased expenditures for information technology resources which have become central
to the mission of the institution. We believe that this dilemma can best be resolved
through the adoption of an innovative vision for the use of technology at UT Austin, and
an aggressive plan to transform that vision into reality.

TheVision for UT Austin

Faculty, staff and students at The University of Texas at Austin must have
ubiquitous and seamless access to a collaborative, knowledge-based learning environment
that supports instruction, research, service, and administration at any time and place. In
partnership with business, government, schools, and alumni, this environment extends
beyond the campus boundaries and expands the virtual campus community to students at
all stages in the lifelong learning process. Information technology can enhance The
University experience by increasing the scope, breadth, richness, and variety of interactions
among faculty, staff, and students, as well as affect the structuring, organization, and
presentation of information and the production of knowledge. UT Austin will be a leader
in higher education in the integration of IT in support of the institutional mission in order to
remain a university of the first class and function at its maximum potential in the face of
limited resources.

ThePlan

To achieve the vision articulated here, The University administration should approve and
adopt the following implementation plan by formally establishing the Information
Technology Coordinating Council called for in Item 1 and immediately charging it with
producing the detailed recommendation, plans, and budgets necessary to implement the
remaining items.
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Recommendation 1
Institute an agile, responsive, and unified organizational structure for information
technology planning, management, and decision-making.
formally establish an Information Technology Coordinating Council (ITCC)
chaired by the Associate Vice President for Academic Computing and Instructional
Technology Services,
modify committee structures reporting to ITCC to eliminate duplication and
streamline decision-making;
charge the Information Technology Coordinating Council with submitting detailed
implementation plans, programs, and budgets for the remaining items in this plan;
develop aclearly defined process for information technology planning and
budgeting;
finalize university policies on access, responsible use, and privacy.

Recommendation 2
Adopt new funding models and resource generating strategies for information technology.
. implement life-cycle funding for major elements of the information technology
infrastructure which represent recurring costs;
devel op budget mechanisms for funding capital expenditures of Academic
Computing and Instructional Technology Services, Administrative Computing
Services, UT Austin Libraries, Colleges, and Departments,
aggressively seek out complementary strategic relationships with other
universities and the private sector to maximize economies of scale and exploit
new opportunitiesin the digital economy;
make information technology funding a maor focus of the Capital Campaign.

Recommendation 3
Plan and deploy an integrated, comprehensive, and robust networking and
telecommunications infrastructure to support all types of digital communications.
. develop and implement a Network Master Plan for voice, data, video, facilities
management, security systems and alarms,
complete building wiring;
integrate wired and wireless communications, external and internal to The
University;
coordinate telecommuni cations administration.

Recommendation 4

Deploy and operate a "next generation” information environment to support pervasive

and aggressive use of information technology in all facets of University life.
establish comprehensive career paths for information technology staff across the
campus, including competitive salaries and opportunities for professional growth
and advancement;
develop an integrated, constituent-based, web-delivered information system;
deliver one-stop shopping and integration of information technology service
functions;
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implement universal student, faculty, and staff computer and network access as an
integral part of the information technology infrastructure;

devel op standards and purchasing programs for hardware and software that ensure
amanageable and least cost maintenance program campus-wide;

aggressively pursue resolution of the Y ear 2000 problems;

provide extensive computer training opportunities for the university community;
acquire an integrated library management system and increase digital library
information holdings;

develop goals and policy for the use of e-mail for officia university business,
academics and research.

Recommendation 5
Infuse information technology into appropriate areas of University teaching and learning.
- offer monetary and professional incentives for faculty to develop courses
delivered by instructional technology and conduct strategic pilot experiments with
technol ogy-based courses to assess their effectiveness on learning outcomes;
establish afirst-class system of training and facilities to support faculty in the task
of authoring digital instructional materials;
implement widely accessible delivery systems, both in and out of the classroom,
to permit digital instructional materials to be used effectively;
provide instructional design support and appropriate tools and facilities for
multimedia and distance education;
institute an aggressive program to equip and support technol ogy-enhanced
classrooms campus-wide;
devel op goals and supporting policies for technology-enhanced learning and
online course delivery;
establish standards for delivery systemsin technology classrooms.

Recommendation 6

Pursue advantageous external alliances with other universities and the private sector.

. develop strategic alliances with other universities (including those in the UT
System) in the development of business and academic software and courseware,
and in library services and systems;
leverage outreach programs (alumni, K-12) with effective use of information
technology;
introduce smart card technology through business alliances.

Recommendation 7

Support leading advanced computing programs with appropriate funding.
participate in national and regional consortia sponsored by state and federal
agencies and industry;
acquire specialized equipment to give faculty researchers access to advanced
computing tools and capabilities.
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| nfor mation
Technology and
Higher Education:
Enabling Change at
The University of
Texasat Austin

The digital revolution driving societal
change is as significant as the invention
of the printing press or the Industrial
Revolution. Since the introduction of
the transistor and the integrated circuit,

Old Paradigm

Take what you can get
Academic caendar

University asacity

Terminal degree

University asivory tower society
Student=18 to 25-year-old
Books are primary medium
Single product

Student as a responsibility
Competition is other universities
Student as a responsibility

New Paradigm

Courses on demand

Y ear-round operations
University asidea
Lifelong learning
University as partner in society
Cradle to grave
Information on demand
Information reuse
Lifelong revenue resource
Competition is everyone
Student as a customer

people have not just been doing things

\ X Delivery in aclassroom
differently; they have been doing

Delivery anywhere

vasly different things.  Nicholas | Multi-cultural Global
Negroponte [2] of MIT's Media Lab | Bricks& Mortar Bits & bytes
describes it as the difference between | Single discipline Multi-discipline
Str?ygsc alan(tjhir%tss an(jAtct))l;rt]sS gg 2283: Institution-centric Market-centric
Government funded Market funded

intangible information. As the
emphasis shifts from one to the other,
amost every aspect of society is

Technology as an expense
Adapted from[4]

Technology as differentiate

altered.

In manufacturing, business, and finance, such structural change has already transformed workplaces and
marketplaces. In research, developments in areas such as molecular biology and computationa finance
(fields which owe their existence to information technology) are generating an explosion in which
knowledge in some fields is doubling every five years. Now universities, always grounded in information,
stand at a digital crossroads, confronted with a rapidly changing environment and a growing realization
that ignoring change is no longer an option. The challenge facing higher education is to prepare for an
uncertain future and to provide a technology-rich environment where students can obtain the continuously
changing knowledge and skills needed to shape that future.

Over the next decade, many R1 research universities will assess broadening their current student clientele
to include degrees, courses, certifications, and training made more easily available and customized through
information technology. Competing for students, faculty, and especialy financia resources in this
environment will require aricher vision of education and a restructuring of the organizations, strategies and
policies required to achieveit [3].

In order to successfully navigate through the institutional transformation, this vision requires a shared
understanding of three key concerns:

1. Theincreasing impact of external pressures on higher education institutions that we cannot control.
2. Thegrowing importance of information technology to the mission and practice of higher education.
3. Theinterdependence between organizational structure and effective information technol ogy funding.

Without such a shared understanding, and a commitment to plan for a future that reflects these concerns,
information technology efforts on this campus will fall short of what is required to maintain The University
of Texas at Austin as afirst-class institution.
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In that spirit, this report, based on the work of Long Range Planning Groups, begins by addressing the three
concerns listed above as they pertain to higher education in general. Taking into consideration the
environment in which The University will increasingly operate, the report moves to consider issues of
particular significance to this campus that must be addressed as part of the process of integrating
information technology into every aspect of the university experience. In the next section of the report,
seven strategic recommendations define a set of priorities for moving The University of Texas at Austin
forward in the planning, funding and implementation of information technology. Appendix A includes
one-page summaries of the various subcommittee reports addressing specific information technology
issues. Theworking papersfor all of the subcommittees are available at:

http://www.utexas.edu/computer/Irp/theplan.htm.

External Pressures

During the next decade, higher education will be under considerable pressure to change. New patterns in
the economy, demographics, and government spending will force a large number of colleges and
universities to restructure fundamentally, as many U.S. business firms and local and national governments
have been doing for the past decade or more. This change will take place amid ever-decreasing public
support for higher education at local, state, and national levels. Public confidence continues to erode in the
ability of colleges and universities to provide students with an education that leads to a good job upon
graduation and a rewarding career. Various externa constituencies, governments, businesses, parents, and
students, increasingly will demand improved quality and reduced costs. As students pay a larger
percentage of the cost of their college education, they look for accountability and guarantees. Students will
also seek flexible learning opportunities designed to support a series of careers through their lifetimes. As
Governor George W. Bush indicated in his Vision Texas document, the State must “provide a cost -
effective system of higher education which prepares individuals for workforce demands and furthers the
development of knowledge through instruction and research.”

The transition to a service economy also will have an effect upon higher education. Academic institutions
will need to offer instructional and support services oriented to the customer's convenience. Leading
businesses and industries of the information age will seek out and support those universities capable of
synergistic partnerships to develop advanced technologies and to educate the highly skilled workforce
necessary to transfer those technologies to the market. |f existing academic institutions are not organized
and equipped to participate in such partnerships, new institutions will emerge to meet those needs.
Competition for students, faculty, research grants, and contracts will intensify as new institutional
reputations are built upon successful adaptation to a changing environment [5-8].

News Flashes

Penn State University has announced the launching of its “World Campus’ in the fall of 1997,
including all forms of distance education delivery, along with the implementation of more technology-
enhanced classroom teaching on campus.

Rensselaer Polytechnic Ingtitute is reengineering its large lecture classes by a computer-based
combined lecture-laboratory for introductory courses in physics, mathematics, and chemistry. They
report substantial reductions in teaching assistant and/or faculty costs, yielding a capital payout of less
than two years, and improved learner satisfaction.

Over the last three years, Northwestern University has become known as an innovator in educational
uses of technology and has spent more than $5 million on wiring for “smart" classrooms.

The University of Michigan Mcard has the largest University Smart Card program in the U.S. and
provides identification, library privileges, building access, and meal plan information. The card also
contains a bank stripe and cash chip used for copy and vending machines. Revenue more than offsets
the program cost.
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One year ago the University of California at Berkeley decided to outsource its Internet dialup program
to a commercia provider. Nine months later, UC-Berkeley revised the outsourcing agreement due to
unsatisfactory quality of service and assumed partia control of its network service

University of Minnesota has requested $147 million from the State for new information technology
projects over the next four years.

Centrality of Information Technology

The days of considering technology simply as an enhancement for the instruction of students, a tool for
computational academic scholarship, or the means to the efficient operation of the ingtitution are past.
Today, information technology is becoming a mission-critical, central foundation to the future of higher
education. While The University’s prestige will rest on teaching research, and scholarship, these activities
cannot be carried out without an equally strong foundation in information technology. Nearly every
significant change in the learning environment requires some application of information technology, from
distributing instruction beyond the classroom, providing access to knowledge too recent to be available
through traditional publishing, or creating simulations for student manipulation.

The ability to provide a “custom fit" to the needs of individua students within the context of a large,
complex institution requires linked networks of information and resources that address both process and
product. Over the next ten years, as personal computers, fiber optics, and digital networks expand into
homes and businesses, prospective students and faculty will expect the ubiquitous availability of
information technology in higher education. The technologica advances of the past five years —
widespread use of e-mail; the World Wide Web for delivery of content and services by business and
academe; networking across home, school, and work environments, home computing for al members of
the family; the increasing diffusion of networking and computing throughout the K-12 sector — have
permanently altered the environment for institutions of higher education [6].

The University of Texas at Austin is aready participating in that altered environment. Networked
computers now outnumber telephones on campus. Over 400,000 e-mail messages are delivered daily to
and from the university community. Eighty percent of UT students have access to a personal computer in
their own residence. The University was selected in 1997 as one of the top 25 "wired" universities in the
U.S. by Yahoo! Internet Life magazine. Key attributes influencing a high ranking for UT Austin included
wired dormitories (completed just several months ago), on-line course registration and advising, on-line
transcript viewing, and student Web pages. With over 37,000 subscribers to Telesys, and many additional
users on campus, UT Austin has become one of the largest Internet service providersin the state.

Information technology is central to achieving the mission of UT Austin. Long-term, on-going, strategic
planning for technology is essential, and it must be integrated with all other forms of major planning in the
ingtitution: physical, academic, fiscal, and human.

Organizational Structureand Funding

Like many other institutions ranging from corporations to government agencies, higher education confronts
a growing agenda of needs, issues, and questions about the use of digital technologies. Every aspect of The
University, from faculty, students, staff, and alumni to libraries, classrooms, research laboratories, offices,
and dormitories, is touched and transformed by the information age. Y et, because large public universities
have traditionally operated in a decentralized fashion, information technology policies, resources, and
funding are too often addressed in a fragmented and myopic way.
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A strategic institutional perspective
on the information technology
environment is essentiadl for
managing that environment. A
strategic  perspective is required
because information technology is
increasingly complex, connected,
and systemic.  Connectivity no
longer means connecting a few
desktop machines together; it
requires linking the budget section
of a grant proposal to the campus
accounting office, to the
management information system in
the dean’s office, and to a projected
spreadsheet in the researcher’'s
conference room. Multimedia
content, involving real-time,
nonlinear  navigation  through
multiple sources of information,

The President’ s Quandary

In 1994, Vartan Gregorian, President of Brown University, offered
the following observation about the quandary of a university
president in leading this transformation:

On some days the president will be beset by the prophets of the new
technology. They will grab you by the arm and feverishly press upon
you the revelation that "things are completely different now!" Then
on other days you will be dogged by the self-styled protectors of
ancient wisdom and old ways. "What is good is not new and what is
new is not good," they will whisper darkly. You will think your
faculty and advisors have all become Pre-Socratics: "Everything is
changing!" announce the breathless Heracliteans, "Nothing
changes!" warn the gloomy Parmenideans. To both you will give the
same Aristotelian answer: some things change, and some remain the
same -- our identity, values, principles, and goals are the same; the
technological accidentals we use to exemplify these values in the late
20th century will vary. In fact these must vary, for we cannot remain
the same in our essentials unless we change, in our accidentals, to

presents real opportunities for || neet the new circumstances.

delivery of instruction and services
to the campus community.
Production of that content and the requisite technological requirements will increasingly be beyond the
capabilities of any one campus unit to address. No institution can afford to support large numbers of vastly
different computer platforms, information systems, and communication networks. Standardization, where
possible, provides opportunities for more services at lower cost.

The organizationa structure for information technology services on the UT Austin campus has evolved
over the past thirty years. Table 1 depicts the reporting relationships for the various information
technology providers, al of which have separate budgets under the control of five different vice-presidents.

Table 1. Organizational Structure of IT Entities (1997)

Organization Reports To
1. Academic Computing and Instructional Executive VP/Provost

Technology Services (ACITS)

2. Administrative Computing Services (ACS) VP-Business Affairs
3. TheUT Austin Libraries VP-Graduate Studies
4. Telecommunication Services Division (Utilities) VP-Business Affairs
5. Texas Union Micro Center VP-Student Affairs
6. Faculty-staff DISC Committees VP-Research

In addition to the units listed in Table 1, many individual information technology units of varying size and
functions are operated by individual colleges and departments (and they report to deans, assistant or
associate deans for technology, or department chairs). Developing relationships with technology vendors,
including equipment donations, is now managed by the vice president for development. Individual colleges
are responsible for distance education programs, although recently, central coordination was established
under the aegis of ACITS.
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Adjoined to the staff organizations listed in Table 1 is the DISC" Committee structure, chaired by the Vice
President for Research, which provides policy advice to the President through a central campus-wide
advisory committee (the DISC Committee). DISC serves as the umbrella for six other information
technology-related committees:

Digital Facilities Committee (DFI);

Faculty Computer Committee (FCC);

New Initiatives Committee (NIC);

Multimedia Instruction Committee (MIC):

Telecommunications and Networking Committee (TNC); and,

Computer and Information Technology Use Policies (CITUP) committee

In addition, the Information Technology Advisory Committee (ITAC) coordinates with the DISC
Committee and reports directly to the President on the use of student fees for information technology .

The first comprehensive attempt at UT Austin to track overall information technology expenditures,
conducted as part of the SACS accreditation self-study, estimated the total within a range from $70 to $90
million, or about 10% of the total institutional budget (see Appendix B). These expenditures are divided up
among a number of service providers (ACITS, ACS, the UT Austin Libraries, Telecommunication Services
Division (Utilities) as well as the fifteen colleges and schools of The University.

A rational information organizational structure for technology must be coupled with revamped funding
models to maximize the effective use of existing resources and the opportunity to acquire new resources.
The cost of information technology, aready perceived by many to be high, will continue to grow as a
significant percentage of institutional budgets, perhaps approaching 20%. Allocations of these resources,
especially as they occur during structural shifts in the funding base for higher education, demand strategic
direction and management for accountability and effectiveness. Further, obtaining new sources of revenue
and resources to support the institution’s information technology needs, such as strategic partnerships with
business and industry, demands a single point of contact capable of formulating plans that reflect a
university-wide perspective.

Integrated Planning at UT

In preparing the 1997 Southern Association of Colleges and Schools (SACS) document for re-accreditation
of UT Austin, the following assessment was provided by the DISC Committee:

The DISC Committee structure has a number of strengths: 1) it focuses on entrepreneurship in the
individual colleges; 2) it fosters local innovation; 3) it is reasonably successful in engaging broad
acceptance of a student fee financial base; and 4) it provides for wide faculty involvement for
proposing new ideas for information technology and a means for promulgating these ideas, after
evaluation, to the highest levels of university decision-making. It also has a number of weaknesses:
1) it provides an insufficient resource base across the colleges; 2) it provides insufficient coordination
among Administrative Computing, Academic Computing and Telecommunications; 3) it provides
insufficient coherent planning for a comprehensive vision for information technology and its
connection to the budget; and 4) it relies on project-based capital investment, creating difficulties in
being able to respond efficiently to major recurrent investments in constantly evolving infrastructure,
like those encountered in information technol ogy.

This led to the following recommendation by the DISC Committee:

* DISC stands for Digital Information, Science, and Communication
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The

Building on these strengths, while addressing the perceived weakness, we
propose a modification of our current IT management arrangement.
Because it spans both Academic and Administrative Computing, an
integrated management structure is required. An effective information
technology strategy will require a complete rethinking of The University's
budget for information technology. We therefore recommend that one
person be appointed, reporting through the Executive Vice President, with
the following responsibilities. 1) would be responsible for information
technology planning and budgeting; 2) would prepare along range planning
strategy for information technology, including information technology
delivery through the Genera Libraries; 3) would provide an annual
evaluation of University progress toward the long range goals, 4) would
identify new information technology opportunities and their effect on The
University's long term plan; and 5) would manage and provide oversight for
only those financial resources provided centrally for Academic and
Administrative Computing.  Responsibility for the management of
resources allocated to or generated by colleges, schools, and departments
would remain with the respective Deans, Directors, or Chairs in conformity
with campus-wide policy. This person would work closely with an
Advisory information technology Budget Committee of faculty and staff
charged to address the formulation of an information technology business
model for The University.

recent appointment of an Associate Vice President for Academic Computing and Instructional

Technology Services, reporting to the Executive Vice President and Provost, satisfies many of the
recommendations of the DISC committee. A rationalization of the information technology committee
structure should be subsequently carried out, under the leadership of that office. Further, in line with the
DISC recommendations and with issues raised earlier in this report, it is expected that UT organizational
structures will need rethinking and modification in the future in order to develop and maintain an
information technology environment that addresses all of the needs at The University. Examples of future
areas that might require organizational changes are given below:

10

Data and voice networks will soon find packet video traversing the same physical channels, and
increasingly being integrated at higher levels. Internet telephony is on the horizon. The University
should integrate the administration and operations of its Utilities and Energy Management
Department’s Telecommunication Services Division with ACITS Telecommunications and
Networking Services group. This integration should be done to improve the quality of service,
increase operational efficiency, and promote the effective application of the telecommunication
infrastructure in The University’s mission of instruction, research and service. An integrated
telecommunications organi zation would manage the complete lifecycle and functional spectrum of this
increasingly critical infrastructure - from planning and design, through installation and operation, to
cost recovery and investment. This type of integration also mirrors the service convergence that is
inherent in modern digital communication technology: voice, video, and computer communications
have converged upon common digital representations, transmission systems, and terminal equipment.

The development of networked, high-speed laser printers has eliminated many of the technology
differences between mainframe laser printing, printing services, and copy centers. A customer-focused
approach would promote convenience and ease of use. Should each organization including
departmental labs operate disconnected facilities, or could one organization perform all of these
functions in a distributed fashion?
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Various departments, museums, and libraries hold responsibility for the historical records of the
ingtitution. When these archives were populated by paper files and pictures, the distinction between
the archivists role and the computer center's role in maintaining archival computer files of
administrative data was clear. But what is the role of the modern archivist and the computer center
(digital library) when most of the historical information (and in the future photographs and video) isin
computer files?

Media service units are responsible for audio-visual support for instruction, currently provided by
slides and movies. Now that audio-visual support is increasingly digital and delivered through
workstations, is there a need for separate media groups operating under the old training paradigm?
How does The University design, construct, and manage technology classrooms?

To keep information technology support and networking costs low across The University, ACITS and ACS
should promulgate standard hardware and software configurations that must be used in order to receive
fast, low-cost service. Non standard systems will not receive priority service because of the difficulty of
keeping staff trained for awide range of platforms. Thispolicy isbeing adopted at other universitiesand in
industry. Bulk purchasing of faculty and staff equipment (as was done in the Faculty Computer Initiative)
should help ensure a de facto standard. ACITS should also advise new undergraduate and graduate
students of recommended standard configurations for each college. The feasibility of establishing
standards for research equipment should be investigated as well.

The Texas Union MicroCenter is another information technology service on the UT Austin campus, and,
since 1985, has served as the computer sales outlet providing students, faculty and staff quick access to
computer hardware and software at good prices. Because both University department financial accounts or
persona funds may be used to make purchases there, the Center also establishes defacto standards. In
addition, the Center’s sales provide a source of revenue to the Texas Union itself to fund such projects as
student activities. Severa years ago, the revenue to the Texas Union amounted to as much as $1 million.
However, with increasing competition from the private sector (especially discount computer brokers), the
annua return to the Union now averages around $300,000 on $12 million in sales. Since the Texas Union
MicroCenter has been a separate (and private) auxiliary enterprise of The University, achieving alignment
with campus needs and coordinating functions with other information technology service providers on
campusisincreasingly problematic. The Texas Union MicroCenter operates a help desk, equipment repair,
training classes, and software sales, which are functions also provided on campus by ACITS and ACS.
Further, ACITS is now involved in bulk purchasing of computers for department labs and faculty. The
main obstacle to integration of the Texas Union MicroCenter with other campus information technology
providers is the annual income it provides to the Union. If the Texas Union MicroCenter were combined
with academic computing (ACITS), as it is a most magjor universities, the Union would need another
source of income to replace the funds now generated from computer sales. The net gain to The University
would include a cost-effective consolidation of information technology sales, support, repair and training.

Consolidations take on increasing importance as acquiring and retaining qualified staff for the increasingly
complex digital operations of departments and colleges becomes more of a challenge. The growing
demand for support and services at the confluence of communication and computing (networking), coupled
with a nationwide shortage of qualified personnel, poses a significant risk for the successful integration of
information technology on this campus. The University must strike a balance between centralized, expert
support and department-level service. UT Austin must also find career paths for staff across campus and
provide training and certification. The Technical support contacts program initiated by ACITS in 1997 isa
good first step. Some departments have contracted with ACITS for technical support services. ACITS
hires and trains the staff, who are located on-site in the department in order to give prompt service. ACS
aso hires and provides six-month training for its interns, who are then employed by departments and other
offices on campus. With the distributed computing model adopted at UT Austin, ACS and ACITS
increasingly rely on staff outside of their organizations to provide front-line service, creating a symbiotic
aliance with such staff. However, there should be no misconception: the “virtual university” cannot be
sustained by “virtual staff” compensated with “virtual “salaries.
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Revamped Funding M odels

The presence of so many independent fiscal agents with responsibility for information technology is both a
strength and a weakness for The University. It is advantageous to have funding controlled and applied to
meet local needs, to avoid the lack of responsiveness that often occursin centralized organizations. On the
other hand, thislocal focusis often accompanied by inefficiency, increased costs, uninformed decisions on
technology selection, unrealistic expectations of support, and non standard solutions. The challengeisto
devise a funding strategy that allows for meeting local needs responsively, and to retain a focus on the
longer-term strategic goals of the institution. Table 2 summarizes the different funding models for the
information technology providersat UT Austin: ACITS, ACS, the UT Austin Libraries, UT System Office
of Telecommunication Services (OTS), Telecommunications Services Division (Utilities) and Texas Union
MicroCenter.
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Table 2
Current Funding Model for IT Providers

Organization 96-97 Total Budget Income Sources Income - Comments
Amounts
ACITS $10.0 UT Budget (AUF) $4.0 (1) Operates training, help desk, computer repair, software
distribution, bulk purchasing of PCs.
Telesys $1.3
Software Distribution $0.6 (2) Telesysincome will doublein 97-98.
Printing $0.4
ITAC (Operating) $0.7 (3) NSF grant (97-98) to cover some costs of High Performance
Computing Facility (PRC)
ITAC (Equipment) $0.9
Facilities Management $0.6
ACS $6.3 UT Budget $3.5 (1) Mainframe upgrade required in 1999 ($1.5M).
Contracts with UT Offices $1.3 (2) Operates training, help desk, computer repairs.
Session charges to depts, offices (line usage) $1.5 (3) UT System components pay to use UT Austin administration
software.
UT Austin Libraries $21.3 UT Budget $16.9 (1) UT Austin 1996/97 E& G budget for library materialsis $4.5M; all
(Generadl Libraries, expenditures for Liberia materials expected to be over $7.2M.
Law, HRC, CAH)
Student library fee $1.2 (2) Student Library Fee of $2 per SCH initiated 1/97. Revenue of
$2.4M anticipated for 1997/98.
UT System $1.6 (3) UT System appropriations vary year to year.
Other $1.5 (4) Other includes grants, gifts, revolving funds, and similar sources.
oTS $2.0 UT System $0.8 (1) Originally an arm of UT System but the actual enterprise has
grown much larger due to THEnet. Some staff shared with ACITS.
THEnet subscriptions $1.2
(2) UT System plansto increase funding of OTS in 97-98.
(3) Operates help desk, parts storeroom.
Telecommunication $7.0 Telephone Billing $5.2 (1) Full cost recovery operation.
Services Division Long Distance $1.8 (2) Operates help desk, parts storeroom.
of Utilities (3) Subcontracts building wiring installation on campus.
Texas Union $12.0 Hardware, software sales $12.0 (1) computer sales to departments and individuals.
MicroCenter (2) operates help desk, computer repair, training, software

Budget numbers are
expressed in
$ millions (M)

distribution.
(3) full cost recovery operation including utilities, debt service, and
building custodial, and maintenance.
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Historically, UT Austin has made computation and communication freely available to faculty, staff, and
students. During the 1970s and 1980s, The University made significant annual investments in computing,
especialy in areas deemed to be at the cutting edge, i.e., research computing in science and engineering.
However, with the advent of inexpensive personal computersin the 1980s, computing on campus moved to
adispersed model, and the needs for and usage of computing broadened considerably beyond the original
science and engineering base. Because of the emerging computational needs of areas like liberal arts, and
tightening capital budgets, such as that from the Available University Fund, the budget for computing not
only declined but also was spread over a broader group of users.

This led to regents approval in 1993 of an information technology fee of $6 per semester credit hour. This
fee provides over $7 million per year to fund campus computing infrastructure (such as the Student
Microcomputer Facility) aswell as departmental and college computing labs and services. Because most of
these funds (about 75%) were generated from undergraduate students and were to be used for their benefit, the
focus of the Faculty Computer Committee expenditures changed from supporting research computing to
supporting instructional computing (although Information Technology Advisory Committee funds could
be used for graduate-level individual instruction or research, since graduate students pay the same fee of $6
per SCH). Since 1993, colleges have been required to develop vision plans describing their information
technology expenditures. Plans are submitted to the FCC and then to ITAC for approval.

During the past five years, the ultimate oversight of campus-wide information technology fee expenditures
has moved from the FCC to ITAC, and in fact, the composition of the FCC has changed from committee
whose members were primarily interested in research to a more democratic representation by every college
and school. Asaresult, the capital equipment needs of research computing have no established funding
source. Instead, the acquisition and maintenance of high-performance computing equipment is accomplished
through unpredictable, ad hoc sources such as individual faculty startup packages and grants from the
National Science Foundation. Without a dependable source of operating funds, the usefulness of the
equipment is severely compromised. The ITAC funds are also inadequate to meet the growing information
technology needs of colleges and departments. Consequently, the colleges and departments have responded
by instituting of avariety of separate information technology and learning resource center fees (total for
1997-98 estimated at $5 million campus-wide). Before the fees are approved, student input is solicited and
the proposed fees must be approved by the Provost's office to ensure that they are commensurate with cost
requirements. Still, research computing remains an orphan: colleges and departments are scrambling to
obtain needed resources, and private gifts of capital equipment may be rejected because of alack of operating
funds designated for meeting campus-wide needs.

The provision of funds for telecommunications equipment suffers from a similar difficulty, athough
beginning in 1997-98 a partial funding model will be established that matches revenues with expenses from
a specific enterprise, namely the Telesysdial-up service. UT Austin has become the Internet service
provider for approximately 60,000 faculty, staff, and students, with roughly two-thirds of the users with an
off-campus connection. Access to the Internet from on-campusis free, but off- campus, users of Telesys are
charged approximately $3.50 per month (to be increased to $7 per month in 1997-98, well under the
commercial ISP rates). The income from Telesys services will be used to fund enhancements to UTnet for
improved Internet access and for the staff to operate UTnet on a continuous basis: 24 hours per day, 7 days
per week. However, the Telesys funding model for telecommunications infrastructure may be insufficient
three years from now, due to changes in the commercial environment.

The University also benefits from other telecommunication services it provides. The Office of
Telecommunication Services (OTS) manages voice, data, and video traffic for the UT System and is
partially funded by the UT System. OTS also operates THEnNet, which provides Internet connectivity to
over 350 educational and public sector institutions (school districts, universities, colleges, and libraries)
throughout the state. By having this infrastructure operated by staff at UT Austin, we imbed UT Austin’s
costs into the larger group of users, achieving a significant economy of scale. Clearly OTS and THEnNet are
of great strategic valueto UT Austin, and it isin The University’s interest to retain these operations and
the corresponding staff expertise. Without expert networking staff, UT will be at the mercy of the
commercia telecommunication companies.
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The telecommunications budget mentioned
earlier does not cover wiring of campus
buildings, which is estimated to be a $7
million capital investment. Over the past two
years, the pressing need for completing the
wiring of the campus has been factored into
various funding requests to the UT System and
elsewhere, but no source of funds has yet been
identified to accomplish thistask. Discussions
with private vendors, such as phone
companies, might lead to some type of aliance
where capital funds could be provided
externally, but no solutions have yet emerged.

It is clear that the network is becoming
mission-critical for faculty, staff, and students.

Online Library Access

Studentsin afirst semester English composition class
have been discussing a national magazine article about
the ethical implications of genetic engineering. A
student asks if there is any additional information on the|
subject. “Look it up!” the instructor suggests, and the
student turns to her computer and connects to UT
Library Online. The class continues discussing the
article. By the end of the period, the student has found
the complete electronic versions of severa reated
periodical and newspaper articles, adiscussion of genetic
engineering from the online version of Encyclopedia
Britannica, and a number of referencesin UTNetCat, the
library’s online catalog. She emails all of those things

to her classmates viathe class listserv.

With increased usage of multimediain teaching
and research, the capacity of the network will
need to expand, doubling every 12 to 18 months based on current trends. In addition, new technologies,
such as cable modems and asymmetric digital subscriber line service(ADSL), will be available in some
citiesin 1997. ADSL offers ten times the bandwidth of ISDN in the “pull” mode at approximately the
same cost, and users of UTnet will begin demanding it for speciaized applications. Desktop video-
conferencing will also rise in popularity during the next few years due to technology and bandwidth
improvements, and this will place additional stress on the network. Of course, such premium services will
need to be priced in accordance with the increased costs of operation and equipment, as done currently with
ISDN service.

The UT Austin Libraries is another inadequately funded infrastructure provider, at least in comparison to
peer schools. By providing several functions for the UT System, such asthe UT System Knowledge
Management Center, some of UT Austin's costs are covered by UT System funding. In addition, the UT
Austin Libraries receive a specia appropriation directly from the Board of Regents every year. Clearly there
is some potential long-term risk in this arrangement if separate funding ends. Only recently did the UT
Austin Libraries gain approval of astudent fee for library usage, but thisincomeisfar below satisfying the
needs for supporting the comprehensive digital library needed by afirst classinstitution.

Administrative Computing Services (ACS) suffers from some of the same lack of connection between
service revenues and investment. ACS permanent staff expenses are directly funded, two-thirds from the
Business Affairs budget and the remaining salaries by other offices on campus (e.g., Student Affairs) on a
project basis, usually for software development. One recent example of such a project is the advising
program, IDA. Aswith OTS and the UT Austin Libraries, UT Austin provides administrative computing
services to other UT System components at a price far below the cost of commercial software or individual
operations at each component. ACS also provides a help desk and training for administrative computing
personnel at other campuses, which is viewed by those components as a valuable benefit. Recently, ACS
began modifying its operational model to include a Web-based, client-server approach using software
authentication over UTnet, rather than operating a separate, secure network. Thereis also a stated need to
develop a comprehensive, integrated student information system that has a customer-oriented front-end as
well as a data warehouse concept that will deliver needed planning information directly to campus managers
and administrators. However, there is no budget to provide for the development of such services.. It should
be mentioned that other large universities have chosen to outsource this kind of software development, with
startup costs of around $20 million. Clearly such outsourcing is not feasible under the current fiscal
climate at UT Austin.

Consideration of life cycle costs for computer equipment is another funding imperative implied in some of
the previous discussion . A computer lasts about 36 to 42 months. Until recently, it has been the
responsibility of departments, colleges and individual faculty to provide computer equipment for faculty and
staff. The main departure from this policy is the Faculty Computer Initiative (FCI) from the Provost's
office, which attempted a broad replacement of computer equipment and software across the campus at a cost
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of $1.8 million. The FCI was
perhaps the first recognition
that the institution should
provide essential productivity
tools to the faculty, but it was a
one-time investment. A similar

Using a Virtual Classroom

A nationally renowned scholar, aleading figure in the movement to
broaden access to university education, is visiting the UT campus. She
sits down at a computer in a windowless room in Parlin Hall and logs
: into a"virtual classroom," where she joins a discussion dready in
program should be implemented || 1 ess hetween students enrolled in alower-division writing course at
to upgrade and  purchase || \yT angd agroup of high school honors seniors in a parallel-enrolIment
equipment for UT staff aswell. |l 5 ac5 2t Roma High School in the Rio Grande Valley. Thisisthe first
Opereting in a digitd |l{jme the students from Roma High School have had the opportunity to
environment  requires  thal |l ooy erse with a living author and to make the connection between
everyone have access t0 the |l something they have read and aliving person.

technology required to do their
jobs. A hidden benefit in
instituting aregular program of hardware replacement is campus-wide standardization. Thisin turn reduces
the range of expertise and lowers the cost of technical support. Lower costs for software and hardware are
another benefit of bulk purchasing. ACITS recently implemented a bulk purchasing program offering large
discounts to department for computer hardware. The life cycle costs for faculty and staff computers would be
around $1000 per year per person for the equipment, with support costs and software expected to be about
the same or higher each year. (Thisis still lower than the Gartner Group estimate for true computer support
costs of $3000 per computer per year.) Even though some of these costs are already imbedded in MO& E
and other University financial accounts, the total additional cost commitment would be substantial for UT
Austin.

Teaching and Learning in the Virtual University

The 1997 report by the Kellogg Commission (carried out under the auspices of the National Association of
State Universities and Land Grant Colleges which UT Austin is a member) on the future of state
universities, recommended that "our learning communities should be student-centered, committed to
excellence in teaching and to meeting the legitimate needs of learners, wherever they are, whatever they
need, whenever they need it." This anytime/anywhere environment is desirable goal for UT-Austin and its
current customer base and it can be utilized as a springboard to serve other learning constituencies in the
State of Texas and beyond in the future.

Integrating information technology at UT Austin will require careful planning and experimentation over the
next decade to effect amajor change in teaching, learning, research, and public service. Thiswill not be an
easy process. Universities exhibit many of the same impediments to change seen in businesses before they
are reengineered: lack of speed, inflexibility, lack of corporate will, archaic business models, focus on
internal processes, entrenched habits and skills, and a desire for perfection. Many faculty members and
administrators will believe that gradual evolutionary change over a period of thirty years or so is the best
path to transformation. However, responding to evolutionary technological change may be an inefficient
way to manage a comprehensive research university. Simply adding technology in an incremental way to
curriculum and instruction will not reduce costs, athough it may dlightly enhance the classroom
experience. Automating student educational services without a commitment to improving the quality of the
student-institution interaction will not produce long-term positive outcomes.

Robert Heterick, President of EDUCOM, asserts that “when a revolution is brewing, afocus on the past as
away to extrapolate the future can be misleading”. Instead he suggests that university leadership should
create a scenario for the future and then set the course. Ten years from now, the vast majority of studentsin
the U.S. will not be pursuing a degree program; instead they will seek to update their skills and knowledge
base in response to changes in the economy. While this processis often referred to as "lifelong learning”,
Dolence and Norris [1] have labeled it with the imperative phrase "perpetual learning”. The nontraditional
student population in Texas will increase significantly in the future, and UT Austin must decide whether
and how it will serve this group in addition to, or in place of, the requisite number of 18 to 23 year olds.
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Over half of the colleges at UT Austin
have educational programs underway or in
planning that are focusing to a certain
extent on the non-residential professional
education market.

Indeed, The University of Texas at
Austin has already begun moving toward
creation of a “virtua university”, a
paralel structure arising alongside the
existing physica one. The traditiona
modes of teaching and research of R1
universities such as UT Austin will still
dominate ten years from now, but
changes at the perimeter can and should
occur [5,8]. The paradigm shift offered by
the Virtual University can be illuminated

Video Conferencing and Virtua Instruments

Three professors and their graduate students are hudded
over the workstations in their respective offices. Dr.
Williams a Lehigh University is working with his
colleagues at UT Austin and Oak Ridge National Labs; on
their screens are the working draft of their paper and the
presentation slides for the upcoming national colloquium.
Thefinal copiesare due in this week and they are using on-
line video conferencing and shared documents to work out
the final details. Also on screen are live images from a
high resolution transmission electron microscope at Oak
Ridge National Labs, clearly showing the atoms in their
super thin metal experiment, with each participant able to
position the view and magnification. The lively debate as
to how best to present their findings continues over the

by comparing two models of student [|!nternet lateinto the night

learning:

Traditiona (linear) model: a segquence of topics are covered in a series of lectures, held in classrooms at
weekly intervals, with homework practice in between. All teaching is done synchronously. Everyone
proceeds at the same pace, regardless of their interests, prior experience, talents, or demands on their
time. At the end, grades indicate the level of achievement attainable in the fixed time period for the
course.

Hyperlearning (nonlinear) model: there are a series of check points (learning stations) with a starting
point and ending point for each, which is guarded by a certifier to assess student competence against
well-defined standards. The student can visit any station to learn certain topics in an order consistent
with his or her current knowledge. Trial certifications and self-assessment tests are elected by the
student periodically to check progress. Everyone who completes the course and passes the certification
test gets the same grade ("competency"). This approach is called nonlinear because of the ahility to
jump to different topics and take different paths enroute to the final objective. Learning can take place
asynchronously where the instructors and student may be separated by time and place. The analogy to
hypertext, now the standard in multimedia and Web-based education, is obvious. In this model the
richness of the latest instructional technology tools will need to be exploited in order to ensure learning
outcomes and student satisfaction comparable to the traditional approach.

Not every course or cohort of students will benefit from the latter approach. However, the hyperlearning
model may figure prominently in addressing new issues that education customers are now raising, e.g.,
requests for post-baccal aureate professional education, access to asynchronous Internet-based learning,
distance education, wider ranges of student preparation, certification of practical specialized competencies,
collaboration in education and research, and competition with private organizations entering the education
market. Inaddition, UT Austin should:

reconsider faculty rewards and incentives (e.g., promotion and tenure, salary) especialy given the extra
time and effort required to develop courses delivered by technology,

find resources to provide technical support (infrastructure), classroom facilities and training/rel ease time
to faculty who want to adopt new methods,

find the appropriate balance between productivity increases, faculty overloads, and quality of education,
including the incorporation of off-campus students into residential classes.

Given the decentralized nature of education at UT Austin, colleges and departments should formulate plans
to deal with these topics as part of their compacts and performance-based instructional systems with the
Provost's office. Colleges should also assess the need for distance-education courses and work with the
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Provost's office in devel oping the appropriate campus infrastructure, which is currently inadequate compared
to other major universities.

Asynchronous modes of learning suggested in the nonlinear instructional model already play arolein
research. Doctoral research work involves thoughtful contemplation and writing in an independent setting
and supervision of dissertation or thesis research is sometimes carried out over a distance. In other cases
email and videoconferencing can augment face-to-face meetings between aresearch student and members of
the supervising committee. On the other hand, research utilizing laboratory experimentation requires a
structured environment (e.g., well-equipped laboratories). 1t would be difficult to perform experimental
research at a distance, although sharing of expensive, specialized equipment through virtual connections will
become more common in the future. The existing one-year residency requirement for the Ph.D. at UT
Austin establishes a minimum amount of synchronous faculty/student and student/student interaction. The
Distance Education Task Force in their report to President Berdahl (1997) reaffirmed support for this
requirement and also no residency requirement for the Master's degree. Both of these rules aford
considerable |atitude for the use of distance education in the graduate student program of work.

Technology classrooms equipped with Internet access as well as computer projection capabilities (including
portable units) are another critical need. There is no credible estimate of the percentage of wired
classrooms, since no such records are kept by Official Publications or Institutional Studies. ITAC funds are
being used ($0.5 million in 1997) to renovate existing classrooms into technology classrooms in various
colleges, but the cumulative percentage is probably less than 5% of the total number of classrooms at UT
Austin. Some major universities are already at the 50% level in terms of classroom wiring, so it is clear
that UT Austinis behind in this area. The University spends other funds each year on classroom
remodeling, but this does not cover adding technology to each room. It isreasonable for The University
to commit long-term funding for this purpose roughly equivalent to the cost of other major renovation
projects ($25 million). Thiswould wire and equip around 200 to 400 classrooms, using a standard design
framework so that Physical Plant A& E Services does not have to deal with alarge number of different room
specifications. A question still to be addressed is how to provide campus-wide support for classroom
operations, arole currently played by audio-visual groups who are more accustomed to operating 35 mm
slide projectors.

Resear ch

The digital science and information revolution is rapidly transforming the ways we conduct research,
collaborate, solve problems, and disseminate knowledge. The integration of computers,

telecommuni cations, audio, video, multimedia, and other digital technologies creates aworldwide
information environment that can be accessed easily from the laboratory, office, field, and home.
Information technol ogies can be used to augment and magnify the capabilities of the human mind across all
disciplines and serve as agents of scientific and intellectual innovation for the academic community. The
near-term impact of 1T on research in science, engineering and business are relatively transparent but there
are clearly impactsin the arts and humanities and specialized fields represented by library science, social
work, and others.

Digital sciences, which include broad areas of the computational sciences, computational applied
mathematics, digital libraries, telecommunications and multimedia, and related areas, have been identified by
The University asaprincipal research thrust to be expanded over the next decade. Significant progress has
been made toward redlizing this goal, including the creation of an interdisciplinary graduate degree program
(involving thirteen academic departments in Science, Business and Engineering) in Computational and
Applied Mathematics (CAM). The University has established six endowed chairs and fifteen supporting
tenure track positionsin support of the CAM program. Research centers formed under the umbrella of
TICAM include Center for Subsurface Modeling, Center for Computer Visualization, Institute for
Computational Finance, Center for Numerical Analysis, Computational Fluid Dynamics Laboratory, and
others.
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In 1997 The University became a mgjor site in the National Science Foundation's program for National
Partnerships in Advanced Computing Infrastructure (NPACI); see Appendix A.7. The University of Texas
at Austin is part of the five year NPACI grant led by the University of Californiaat San Diego, and will
develop high-performance computing theory and practice under the direction of CAM faculty. The
University of Texas at Austin is also amember of Internet 2 and has been awarded a vBNS grant from NSF,
to provide high bandwidth capabilities for UT Austin faculty research. This may include, for example,
digital libraries with audio and video content, collaboration and immersion environments, interaction in
music instruction, remote monitoring of experiments, and data-intensive applications.

An eclectic review of current science and engineering literature reveals a potpourri of changes in how
research will be carried out in the future in different fields because of the impact of information technology:

e astronomy: compilation of digital sky surveysin many wavelengths and use the resulting terabyte
data bases for analysis.

e hiology: coupling of different organ models to gain ahalistic view of how organs functionin
health and disease.

e neuroscience: development of acomplete structural and functional map of the brain, including the
inner working of individual nerve cells.

e chemistry: simulating the effects of molecular structural properties such as stereochemistry in
order to develop improved drugs, without having to resort to numerous chemical and analytical
tests of the drug.

« physics: prediction of the strength and toughness of a materia (how well it resists cracking) and
the number of defects when two dissimilar materials are combined in a composite, based on
guantum mechanics.

e materialsscience: design of passivation films for preventing corrosion damage.

e computational finance: development of numerical techniques that can enable real-time decisionsin
financial markets.

e business: datamining where intelligent agents draw simple conclusions from large databases (e.g.,
how should retail warehouses be stocked according to the season).

e manufacturing: simulation to design and operate efficient factories that manufacture high quality,
just in time products as well asto understand and predict three-dimensional, time-dependent
phenomenain process equipment.

It is clear from the above examples that experimental scientistsin the future will rely more heavily on
computational and visualization tools, possibly with less intensive capital investment in equipment and
laboratory facilities. Experimentation is relatively more expensive to perform with today's stringent safety
reguirements.

Theincreased use of data basesin research isleading to more interest in the field of informatics (information
organization, storage, retrieval, processing, and visualization) as one that cuts across a multitude of
disciplines. This could be an areawhere groupsin library science, computer science, and molecular

biology, for example, could collaborate on real-time analysis using large data bases. Informatics could be
used to access genomic databasesin order to compare genes in healthy and diseased tissue, to identify new
therapeutic targets, and to understand the impact of new drugs.

Multimedia aided by hardware and software advances is expanding the realm of applications of high
performance computing into the arts and entertainment. Distributed multimedia technology is increasingly
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critical in highly content-driven creation and delivery
applications, such as real-time news and
entertainment, computer animation, navigation of
image-intensive databases, and 3D virtual
environments. New computing technology offersthe
opportunity to migrate creation and delivery
applications to off-the-shelf systems, which offers
significant enhancement in research productivity not
available today.

Information technology is transforming knowledge
itself by radically altering the tasks and goals of
scholarship. One type of scholarship isto compile
and document everything connected with a certain
artist or person of interest. With computers such
lists can be produced in afew minutes with a
computer. Therefore, the kinds of questions scholars

Changing Research Methodology

Due to the influence of 1T, my research in strategic
management now involves working with larger sets
of data over longer periods of time, and employing
more sophisticated computational techniques. | am
working with more collaborators who are
geographically distant because it is easy to stay in
touch and share documents. Illustrative data for
article manuscripts are obtained from the Internet
because journal referees like the idea that the data will
be accessible to the reader. Unfortunately, | now have
to keep up with the field of IT in addition to my own
subject area, reading the equivalent of eight or nine
extrajournals a month. In addition, more of my
researchiscarried out in conjunction with private
industry because they can afford the data and computer

have traditionally tackled may become obsolete, or power needed to do cutting-edge work.

rather they will become so easily solved that scholars
can concentrate on other things. For example, a
classicist often spent alifetime reading through the major texts of classical literature in order to understand
the evolution of concepts such as nature or love. Today, most Greek and Latin literature exists
electronically and is available on-line. Tracing the etymology and all the uses of aword takes only a matter
of minutes even if the question of their interpretation still requires sometime. A Shakespearean scholar,
instead of simply studying a single text, may choose to study the history of different editions and
trandations. Historians have usualy limited themselves to studying what the evidence showed happened,
asit actually was. Now they can use virtual reality to create various scenarios and test hypotheses about
urban organization, social structure, and economic factors. Visualizations are becoming so realistic that
these tools can no longer be dismissed as conjectural.

So often in the past a scholar spent alifetime working on some difficult or esoteric problem, unaware that
someone else was interested in the same thing. Independent scholars can use the emerging toolsin seeing
new patterns and trends, not just the facts but the contexts in which they arise, and share the results on-line
without the normal journal publication delay. Collaborative tools will allow people inclined to cooperate
to compare results more regularly. Dolence and Norris have described the global networking faculty groups
a‘“collaboratory”. No longer isit arequirement that a department maintain multiple expertsin asingle
field so they can have colleagues for face -to-face interaction. In a some cases, afaculty member’stiesto
the collaboratory may be stronger than the connections to his or her own department or university.

No truly significant computer-based scholarly practice can emerge until the huge body of literary texts and
ancillary materials that form the basis of literary research has been converted to digital (library) form.
Therefore, we can expect to see considerable energy going into the production of electronic scholarly
editions and into the problems of encoding these materials for scholarly use. The Text Encoding Initiative
Guidelines published in 1994 by an interdisciplinary working-group of humanities scholars represent one
effort in this direction.

There has been relatively little work so far on computer-based analytical tools for studying large bodies of
text; available tools are comparatively crude, and are not designed to handle graphics or to work in a
distributed environment. Tools will emerge in the future that can cope with compound texts and large
corpora whose constituents may be globally distributed, as well as text-analysis tools that employ scientific
visualization techniques to represent patterns of very small elements that become visible only in very large
aggregations of text. Such tools will become increasingly important in dealing with documents which, like
hypertext or virtual environments (whether text-based or graphical), are composed on-line and which must
be read or viewed or enacted in on-line environments because they cannot be meaningfully instantiated in
print. EXxisting tools can be possibly modified to support the analysis of these materials, e.g., the use of
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Web-statistics utilities to help scholars understand the rhetorical effectiveness of specific sites, etc.
Scholarly interest in digital originals may outpace interest in computationally-based study of print-based
materials, both because of generational changes in the composition of the field and because the task of
converting print materials to digital form will proceed much more slowly than the production of new
electronic "texts".

Changes in computer science and engineering will likely modify how research and scholarship are carried
out, perhaps as early as the year 2000. Thisincludes such items as:

» groupware for collaboration
» Query of image content (vs. query of text)

Lifelong Learning: A Competitive Advantage

ItisApril 1, 2005. Ted Ellis, a Plano High School senior, has been accepted into Plan Il at UT
Austin but also received an acceptance into the College of Engineering at the University of
Michigan. Texas appearsto have adlightly better football team for next year but Michigan offers al
comprehensive lifetime learning program for its alumni that is delivered directly to home computers
of those alumni who subscribe. Since both Ted’s mother and father have worked in industry, they
recognized the need for retraining, especialy that offered by aleading university, Ted accepts the offer
of admission from Michigan even though its tuition costs are significantly higher. Texas finishes
fifthin Big 12 football the following fall, and Coach John Mackovic'sjob isin jeopardy again.

« useof intelligent agents for searching the web
»  speech synthesis and text to speech conversion

The University's information technology infrastructure could provide the campus research community with
awealth of research and development opportunities. Today, these opportunities include the areas of high
performance networking, distributed system management, system security, personal identification, records
management, and multimediadelivery. Performing research in these areas, with the campus I T
infrastructure as the focus of the research or as a experimental instrument, would yield symbiotic benefits.
The University's research mission would be advanced while simultaneously extending selected elements of
its IT infrastructure to tomorrow's capabilities and performance.

Clearly information technology will impact the kinds of faculty hired by departments and colleges at UT-
Austin, and most faculty will need to stay up to date in some aspects of IT in order to carry out cutting-edge
research. This suggests a greater need for training of faculty by faculty, not only in instructional tools, but
also in research tools that are I T-based. One other impact of IT isthe need to form interdisciplinary groups
on campus in order to attack important, multi-faceted problems in advanced computing that have high
potential for external funding. University leaders can proactively serve as brokers to put together
interdisciplinary teams. A research (high performance) computing committee broadly representing the
campus research community could help implement such a strategy.
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Outreach

The Institute for Technology and Learning (ITAL) was established as an organized research unit in 1996
and charged with identifying, designing, creating, and disseminating high-quality, computer-based
instructional materials to the Texas K-12 community and to serve as a research and development
organization for the Texas Education Network (TENET). Startup funding was provided by the Texas
Education Agency/TENET, but future TEA funding isin doubt. ITAL is developing innovative programs
involving schools across the state, and tools created to support these projects will be available for usein
UT courses and other outreach projects. Outreach promises a significant return on investment in terms of
the applicant pool, community relations, and the quality of the Texas educational system.

Successful deployment of new instructional materials requiring the use of new, highly complex
technol ogies depends upon successful, continuing, and systematic professional development for the 230,000
teachersin Texas. TENET's statewide network of master trainers could form the nucleus of afirst-rate
faculty development corps, capable of training teachers and administrators to integrate technology effectively
into the curriculum--and of complementing the regional service centers and other commercial ventures.
These trainers’ activities could be further enhanced by volunteer mentors and trainers from interested UT
Austin graduates, local businesses, and community organizations. The University should also support
college- and department-level initiativesto recruit and train excellent students to serve as K-12 teachers and
peer counselors. The approach is being used successfully at the University of Michigan.

The Kellogg Commission report also supports strengthening the partnerships between universities and
elementary and secondary schoolsin order to create a seamless educational continuum and make better use of
scarce educational resources. In fact, this concept can be extended to "K through Gray", to indicate that the
continuum should include lifelong learning. ITAL, TENET, the Telecommunication Infrastructure Fund,
and Greater Austin Area Telecommunications Network (GAATN) provide opportunities for UT Austin to
interact with secondary schools, both locally and statewide.
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Business Plan

The preliminary cost estimates to implement each of the groups of recommendations are shown in Table 3.
The responsible offices or groups for implementation for each recommendation are shown in Table 4.
Budget items 3a, 3b, 4a, 4c, and 4d require a non-recurring project export, while the remaining projects
involve recurring capital expenditures and/or operating/staff costs of a constant amount each year once the
recommendation is fully implemented. For each recommendation we show a starting date and a phase-in
period over atwo to seven year horizon; a starting date of 1997 indicates the urgency of initiating a
particular activity while later starting dates imply a somewhat lower priority. The variable length of ramp-
up period to full life cycle funding is due to a combination of two factors: the gross amount of funding
needed and the time required to obtain such funding through legislative action, establishment of new fees,
generation of new external income streams, or re-allocation of existing expenditures within The University.
We show ranges for items (2a, 4b) that have agreat deal of uncertainty regarding implementation details.

The magnitude of funding needed each year is a significant ongoing increment to the 1995-96 IT funding
level of $70 to $80 million per year, but it should be noted that the total 1T spending projected for 2004
($100 million per year) isless than the $120 million per year the University of Michigan (serving 35,000
students) spends on information technology. The assumptions used in developing Table 3 are briefly
explained in the explanatory notes for the table.

With such large capital and recurring cost requirements, it is clear that new funds cannot be derived by
charging departments and colleges higher service fees; that approach is a zero-sum game. Increased funding
could be redlized through increased legislative appropriations, increases in student fees, or gaining
permission to set atuition rate different from other universitiesin the State. Viewed purely as a per capita
charge, we need to obtain new revenue in the range of $600 per student per year in order to implement all IT
recommendations. In comparison, during 1995-97, the General Fee was increased from $12 to $32 per
credit hour, which provides incremental income of roughly $500 per student (for the two Long Sessions)
over the two year time period.

There isthe possibility of reduced costs and/or increased income for The University through a number of IT
initiatives, namely:

external aliances with technology companies, to provide equipment for instruction, research, and
technology development

increased amount of grants from outside agenciesin the areas of instructional technology, high
performance computing, and digital libraries

lifelong learning programs (distance education) marketed to a variety of constituencies

smart card implementation and revenue sharing with commercia entities

paperless administrative functions and mailings

IT asamajor focus of the Capital Campaign

We have not attempted to estimate the revenue or cost implications of these initiatives, since al of them
require an induction period of several years. We should note, however that several business aliances will
have short term impact, such aswith Intel, Dell, IBM, and GTE. These are being pursued by a partnership
of various College deans, the Development Office, and the Associate Vice President for Academic
Computing and Instructional Technology Services.
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High Priority Recommendations

The working papers of the Long Range Planning Committee contain over 100 specific recommendations
made by the eleven groups. See

http://www.utexas.edu/computer/Irp/theplan.htm

The twenty eight member steering committee prioritized these recommendations and aggregated them into
seven components for the long range plan. Each general recommendation is given below, along with an
elaboration of the tasks involved. The committee has structured the plan so that implementation of
Recommendation 1 is a necessary condition for the other six recommendations. In other words, the
management structure, which includes the Information Technology Coordinating Council chaired by the
associate vice president must be in place to carry out integration, planning, budgeting, and coordination.
Then the Information Technology Coordinating Council can proceed to develop more details, cost
estimates, and time schedules to begin implementing the remaining recommendation of the long range plan.

Recommendation 1

Institute an agile, responsive, and unified organizational structure for information
technology planning, management, and decision-making.

formally establish an Information Technology Coordinating Council (ITCC) chaired
by the Associate Vice President for Academic Computing and Instructional
Technology Services,

modify committee structures reporting to ITCC to eliminate duplication and
streamline decision-making;

charge the Information Technology Coordinating Council with submitting detailed
implementation plans, programs, and budgets for the remaining itemsin this plan;
develop a clearly defined process for information technology planning and
budgeting;

finalize university policies on access, responsible use, and privacy.

The Information Technology Coordinating Council (ITCC) will have the responsibility of formulating and
updating the integrated long-range plan (LRP) for information technology and keeping the Executive
Officers apprised of budget ramifications of the LRP. Within the context of biennium budget planning, the
ITCC will develop detailed implementation (tactical) plans, programs, and budgets, and identify who is
responsible for implementation. These plans will be developed in cooperation with college deans, who have
budget responsibilities for their units. ITCC will predict and monitor the impact of new technological
developments on The University’s mission, including best practices of peer institutions. ITCC will also
identify opportunities for collaboration with other universities (including the UT System) aswell as
government and private sector partners. Finaly by its composition, ITCC will seek to achieve better
integration of information technology services and functions across the various information technology
organizations of UT Austin.

The planning process will be led by the Associate Vice President for Academic Computing and
Instructional Technology Services, who will convene and chair the ITCC. The 15 to 20 members of the
coordinating council should represent leadership of academic units as well as the major information
technology constituencies on campus plus have student representation. The existing IT committees should
be reviewed and restructured in light of the Council’s scope. ITCC would make budget and other
recommendations to the executive officers since these recommendations would likely cut across the
responsibilities of anumber of Vice Presidents. If most of the IT functions and organizations are integrated
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together in the future, a new Vice-President position (Chief Information Officer, or CIO) could be created
to beresponsible for al IT functions and budgets.

The University now spends over $70 million annually on information technology resources of al types.
These expenditures are made by a variety of different departments and offices, with no formal procedures
for coordination. Unified tracking of al major information technology budgets and expenditures would
result in substantial progress toward both the integration of information resources and their efficient use.
Integral to this process will be utilizing the College reports to students on how their technology fees are
spent. In order to remain competitive, The University must use this coordinated approach to develop a
wholly new and innovative model for funding, budgeting, and managing information technology resources,
amodel that recognizes their unique and rapidly changing role in the institution.

The Computer and Information Technology Use Policy committee (CITUP) has dealt with information
technology policy matters in the past but is completing its work. Task forces similar to CITUP should be
established to deal with policy issues as they arise, such as new legislation, court decisions, Regents Rules,
and technology changes as they relate to ingtitutional information technology policy; advise the
administration on new policies or on the interpretation of policy interpretation; and to promote awareness
of information technology policy within The University community.

Recommendation 2

Adopt new funding models and resour ce generating strategies for information
technology.

implement life-cycle funding for major elements of the information technology
infrastructure which represent recurring costs;

develop budget mechanisms for funding capital expenditures of Academic Computing
and Instructional Technology Services, Administrative Computing Services, UT
Austin Libraries, Colleges, and Departments,

aggressively seek out complementary strategic relationships with other universities
and the private sector to maximize economies of scale and exploit new opportunities
in the digital economy;

make information technology funding a major focus of the Capital Campaign.

In dealing with future costs of information technology and operations of The University, specia attention
should be paid to life-cycle costs for the growing equipment base for computing and communications,
formally recognizing and budgeting for the periodic technological obsolescence and replacement of
computer hardware and software. In many instances, life-cycle funding is also necessary for ongoing
support costs such as training, maintenance, trouble-shooting, and repair. Life cycle budgeting is intended
to fund essential technology resources as perpetuities rather than viewing them as apparent one-time, ad
hoc funding decisions.

Such funding is especially relevant for capital computing equipment needs for staff and faculty as well as
ACITS, ACS, and the UT Austin Libraries. Currently there is an insufficient and unpredictable ongoing
capital funding base. Asset management practices are needed to identify, quantify, and implement cost-
saving opportunities in consolidated procurement, deployment, technical support, maintenance, software
volume licensing, usage metering, electronic distribution, and retirement of information technology
resources.

As indicated earlier in this report, a multitude of funding models are used in the operation of information
technology services and infrastructure at UT Austin. Not only is there a need for new funding models and
more efficient use of available funds, but also, through a variety of strategic relationships with the private
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sector, The University should try to increase its funding base. There is considerable interest among
technology companies who would like to partner with UT Austin to test new technologies and to provide
commodity services (e.g., wireless telephone and smart card). There is also an urgent need to incorporate
information technology needs in the capital campaign, since few of the informational technology
constituencies has been asked to participate. We believe some of the needs and opportunities presented by
integration of information technology into all aspects of The University’s mission are very attractive for
potential donors. However, thiswill not provide any short-term solutionsto I T needs.

Recommendation 3

Plan and deploy an integrated, comprehensive, and robust networking and
telecommunications infrastructure to support all types of digital communications.

develop and implement a Network Master Plan for voice, data, video, facilities
management, security systems, and alarms;

complete building wiring;

integrate wired and wireless communications, external and internal to The
University,

coor dinate telecommunications administration.

Telecommunication and network systems provide the information technology infrastructure for The
University. The integration of voice, video, and data distribution is inevitable and must be addressed from
both administrative and technological perspectives. Emerging needs in such areas as technology
classrooms, campus security, and environmental control should be considered in any discussion of The
University’s data communications infrastructure. The ongoing transition of UTnet from a relatively
passive data conduit to a mission-critical resource for the entire UT community — campus-based and
beyond — fundamentally changes how The University plans, manages, and funds its telecommunications
and networking system.

A Network Master Plan prepared by outside consultants is required for several reasons. It isimperative to
determine whether the interbuilding data transmission needs and costs of all interested parties on campus
can be simultaneously optimized by a single plan. A Network Master Plan is also important for the master
plan for the campus. The wiring standards promulgated in 1995 by the erstwhile Physical Network
Standards Committee remain the blueprint for intra-building wiring at The University for the next five
years. The aim of those standards was to support the inevitable migration to higher bandwidths for data
communication as well asto accommodate the potential integration of voice/data/video over asingle wiring
infrastructure. Cost estimates for achieving ubiquitous Category 5 intra-building wiring on campus range
from $6 to $7 million exclusive of hubs, routers, switches, etc. Completing the installation across campus
of Category 5 wiring awaits a source of funding. The advent of wireless technology may offer new
economic options for communication, both on and off campus. This mode may become dominant for
students in some colleges that are pursuing portable computer initiatives.

From a functional perspective, Utilities (Telecommunications Services Division) is primarily responsible
for providing voice telephone services and telecommunications media placement and is operated as a full-
cost-recovery service bureau. ACITS is responsible for UTnet operations, video services, and GAATN.
Both groups have cooperated closely, if informally, in the design, development, and operation of The
University’s telecommunication infrastructure. However, the convergence of voice, video, and data raises
an important concern about the campus inter-building fiber optic infrastructure. To date, it has been
installed incrementally and on an ad hoc, tactical basis: an inefficient and ultimately very costly practice.
This problem arises partly as a consequence of the administrative separation that often exists between the
units responsible for media installation and those managing information across that media. This separation
must be addressed in the integration of information technology operations discussed in Recommendation 1.
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Recommendation 4

Deploy and operate a "next generation” information environment to support pervasive
and aggressive use of information technology in all facets of University life.

establish comprehensive career paths for information technology staff across the
campus, including competitive salaries and opportunities for professional growth and
advancement;

develop an integrated, constituent-based, web-delivered information system;

deliver one-stop shopping and integration of information technology service
functions;

implement universal student, faculty, and staff computer and network access as an
integral part of the information technology infrastructure;

develop standards and purchasing programs for hardware and software that ensure a
manageable and least cost maintenance program campus-wide;

aggressively pursue resolution of Year 2000 problems;

provide extensive computer training opportunities for the university community;
acquire an integrated library management system and increase digital library
information holdings;

develop goals and policy for the use of e-mail for official university business,
academics and research.

The University faces a near-crisis situation in recruiting and retaining staff with adeguate skills and training
in the technical areas necessary to support the development and maintenance of our information technology
infrastructure.  The specific staff positions in shortest supply are programmers, systems analysts,
networking technicians, and local area network (LAN) and microcomputer support personnel. There is a
discrepancy between the pay scales for these positions at The University compared to those offered in the
private sector in Austin and around the nation (typically 30%), compounded by an increasing number of job
opportunities in these fields in the private sector.

Directors, department heads, and managers at all levels need easy access to management information about
all aspects of their operations in order to provide the most effective and efficient leadership for their areas
of responsibility, including trend analysis, budget projections, and historical patterns. Data warehousing
represents an expense that goes beyond the basic information technology infrastructure historically funded
out of the core administrative computing budget. New funding sources must be found to develop and
support this additional service and to apply it to the reengineering of existing transaction-based systems.

The topic of “one-stop shopping” for information technology cuts across all areas of the Long-Range
planning effort. The University presently offers a wide range of services, but no single source offers al of
the services required on aregular basis by students, faculty, and staff. One-stop shopping might be viewed
asagoal for the interface to al campus information technology services, both physically and electronically.

Within the next three years, The University should formally adopt the policy that electronic, networked
communication will be the “primary and preferred” means of interacting with students, faculty, and staff
for administrative and business transactions. Such a policy requires computer access. A transition to
electronic communications for routine administrative functions can save or offset substantial operating
costs by reducing printing and postage costs and reducing the staff time necessary to process administrative
procedures. Movement to electronic communications would simultaneously improve the quality of
administrative services by making them convenient and available 24 hours a day, and encouraging self-
service both physically and electronically.
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A regular program of hardware replacement (under the umbrella of asset management) can result in
approaching de facto standardization on several platforms and software packages around the campus. This
is already being done through the bulk purchasing programs of ACITS for new faculty (Faculty Computing
Initiative), for departmental laboratories and the Student Microcomputer Facility (SMF). With fewer
platform types, it will be easier for information technology service organizations and departmental staff to
provide technical support. This standardization will also help the campus deal with the Y ear 2000 problem
that has received much attention in the press. Since recommended hardware and software standards at UT
Austin will be Y ear 2000 compliant, The University can avoid many of the problems presented by potential
software failures on January 1, 2000.

A comprehensive digital library is alinchpin for creating an environment that allows students, faculty and
staff to carry out their work anytime, anywhere. Increased numbers of students working off-campus will
need expanded digital library resources. The scope, size and functionality of the digital resources of UT
Austin General Librariesis currently limited by funding levels. Significant increases in budgets are needed
to acquire an integrated library management system (ILMS) and expanded holdings of digital information
resources. The latter area will also need augmentation in the area of images, video, film and advanced
media.

Four of the information technology organizations listed in Table 2 train faculty, staff and students. The
University should examine how increased cooperation can make more efficient and effective use of training
personnel in the four groups. The University should also investigate adding new courses that are Web-
based or on-line. It is desirable to increase the number of highly skilled faculty, but this will not be
achieved by purely voluntary means. Teaming of faculty and students seems to be an attractive option,
much like the Undergraduate Research Opportunity Program at MIT (funded by their administration). We
should provide all UT Austin graduates with a basic level of computer literacy and internship opportunities
(on campus and aso in Austin’s high technology industry), which will make them more attractive for
possible employment.

Recommendation 5

Infuse information technology into appropriate areas of University teaching and
learning.

offer monetary and professional incentives for faculty to devel op courses delivered by
instructional technology and conduct strategic pilot experiments with technol ogy-
based courses to assess their effectiveness on learning outcomes,

establish a first-class system of training and facilities to support faculty in the task of
authoring digital instructional materials;

implement widely accessible delivery systems, both in and out of the classroom, to
permit digital instructional materials to be used effectively;

provide instructional design support and appropriate tools and facilities for
multimedia and distance education;

institute an aggressive program to equip and support technol ogy-enhanced
classrooms campus-wide;

develop goals and supporting policies for technol ogy-enhanced learning and online
course delivery;

establish standards for delivery systems in technology classrooms.

Programmatic actions to promote technology-based instruction fall into four topical categories:

curriculum devel opment;
faculty, staff and student devel opment;
integrated networked learning environments;
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access to digital resources.

In order to encourage an environment which promotes improved teaching and learning at all levels through
the use of appropriate new technologies, we must promote curriculum planning and programmatic action in
all academic units to respond new media technology. The Provost’s office should encourage all academic
units to prepare technology integration plans incorporating new technology, as appropriate, into curriculum
and degree plans. Technology integration plans should include such information as infrastructure needs
and resources for administrative and support personnel associated with basic curriculum change over short
and long-term timelines, as well as defining how new technology will enhance and improve traditional
learning modes.

Changing modes of higher education will demand a major reorientation of the human resources that make
up The University: faculty, staff and students. Much attention is being given in administrative circles to
the hardware delivery systems associated with new instructional technology: computers, networks, and
classrooms. It isimperative that equal attention be paid to The University’s human capital- the devel opers,
maintainers and users of the hardware. This will entail the establishment and continuous upgrading of
training programs, providing adequate incentives (e.g., release time or summer support) for Colleges to
undertake courseware development, and providing the technical support and facilities needed for
development of a variety of courseware types as well as possible commercialization of courseware. The
University needs to engage in planned experiments to evaluate the cost effectiveness of instructional
technology as well as assess learning outcomes from technology-based courses. Strategic courses should
be targeted where introduction of technology is likely to be cost-effective and offer enhanced learning
outcomes. Availability of university staff consultants in instructional design will be necessary to re-design
COUrSes.

Explosive growth of the Internet as a medium of information distribution and personal communication has
profound implications for higher education. An important goal of The University must be to promote and
develop the potential of computer networks, and the Internet in particular, as a complement to conventional
instructional environments. The current anarchic structure of the World Wide Web, while appropriate as a
first-generation paradigm, will not adequately serve the more rigorous requirements of a formal education
system. Some degree of coordination, collaboration, and integration of instructional media will be needed
to ensure uniformly high quality and availability to the diverse constituencies we serve.

As educational resources in digital form become more widely accepted, limitations on access to these
resources by faculty and students will become a critical impediment to their adoption unless measures are
taken early to assure that they are fully available to al who need to use them. This includes the tools that
faculty and staff need to develop instructional media, the facilities and infrastructure (e.g., technology
classrooms) to deliver them, and the tools that students need to use them. This implies a future expansion
in staff and facilities of the Center for Instructional Technologies.

Recommendation 6

Pursue advantageous external alliances with other universities and the private sector.

develop strategic alliances with other universities (including those in the UT System)
in the development of business and academic software and courseware, and in library
services and systems;

leverage outreach programs (alumni, K-12) with effective use of information
technology;

introduce smart card technology through business alliances.

A major impetus for changes in information technology at UT Austin will be initiatives by the UT-System.
Andersen Consulting Company recently completed a comprehensive study for the UT System, based on
extensive interviews and discussions with focus groups at every UT component ingtitution. The Andersen
consulting report covers the following topics:
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Distance Education

Knowledge Management (Digital Library)
Telecommunications

Telehedlth

Multimedia Instruction
Workgroup Collaboration Tools
Clinical Research
Administrative Support Systems
Student Information systems
Common Data Warehouse
System Smart Card

Under the leadership of Dr. Mario Gonzalez, UT System Vice-Chancellor and Chief Information Officer
and using UT System funding, many elements in the above topics (especially the first four) will be
implemented during the next biennium. UT Austin staff are heavily involved in developing the
implementation plans. Potential cost savings can be realized by sharing of instructional and administrative
software (e.g., the last four areas).

In the area of outreach to K-12 schools, both TENET and ITAL offer capabilities to leverage content
developed by UT Austin faculty as part of their normal research and instruction activities. Expanded
outreach is a strategic initiative that could have short and long-term benefits: student recruitment, direct
service to the states' primary and secondary schools, and creating a positive impression among the States
elected leaders.

The University has recently joined with the Ex-Students Association in a venture to offer an e-mail
forwarding service to UT alumni. As more graduating classes are added to the roster of active alumni e-
mail subscribers, UT Austin will have a powerful tool to stay in contact with former students. This
electronic access to UT Austin will give our graduates future options for access to lifelong learning and
delivery of educational materials.

An increasing number of U.S. universities are now either using smart-cards or making plans to do so in the
next three years. Thistrend is being driven by several factors: a) the economics of smart-card technology is
improving as the cost of both the cards and card readers has falen sharply in the last two years; b) the
expanding use of the Internet for personal communications and el ectronic commerce has increased the need
for a universal authentication mechanism; and ¢) smart-cards can be used to improve the quality and
convenience of services for students while providing the institution with a new revenue stream. Through
an aliance with private sector companies, The University should conduct a thorough evaluation of the
suitability of smart-card technology to provide debit card services, document storage, and authentication for
Internet services. A major pilot project should be conducted in which smart-cards are distributed to faculty,
staff, and students on a controlled but large-scale basis.

Recommendation 7

Support leading advanced computing programs with appropriate funding.

participate in national and regional consortia sponsored by state and federal

agencies and industry;
acquire specialized equipment to give faculty researchers access to advanced
computing tools and capabilities.

In September 1997, UT Austin will begin arelationship with The University of Californiaat San Diego and
the San Diego Supercomputer Center (SDSC) through a successful proposal to the NSF's Partnership for
Advanced Computational Infrastructure (PACI) program. This partnership will provide additional funds
for the operation and capital expense of providing high performance computing resources in exchange for a
significant fraction of UT Austin computing resources for the nation’ s research community. Thislong-term
commitment to the continued support of high performance computing demands a new vision for the role of

29



Chapter 1 - Overview

high performance computing at The University of Texas at Austin and its overall economic impact in the
State of Texas.

Compared to peer institutions around the nation, the total budget for high performance and research
computing at UT Austin is insufficient to support a competitive computation-based research program of
national recognition, even with the additional financial support provided by NSF PACI funds. There is
presently no funding plan for high performance computing and related research infrastructure at U.T.
Austin.  The current budget commitment of $900,000 per year for the next five years is inadeguate to
support a nationally competitive research program in computational science. We believe that $1.5 million
per year is the minimum funding necessary and is comparable to funding levels for similar programs at peer
institutions.

The State of Texas and neighboring states support an unusualy high level of activity in high performance
computing and related technologies. This level of support is derived from both private and government
sources and is important to the economic vitality of the State of Texas. Forming cooperative consortia
could provide additional resources for UT Austin.

The University of Texas at Austin is positioned to play a leadership role in high performance computing
through its participation in the NSF PACI program. This initiative will bring high visibility to the quality
of the research programs at UT Austin and will provide tremendous educational experiences for our
students, both graduate and undergraduate, in the coming years. A short-sighted policy would view this
opportunity as merely a substitute for University funding, rather than the strong leverage it provides for
strengthening and broadening UT’s research program in advanced computing. High performance
computing brings considerable resources to The University - both through the five-year duration of the
PACI program, and also through additional research funds that are leveraged through sponsored research in
the colleges and organized research units. The University of Texas at Austin must be successful with the
PACI initiative if it isto secure aleadership role in advanced computing technologies for the State of Texas
in the 21st century.
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Table 3

Preliminary Cost Estimates for LRP Recommendations
(Project Expense/Recurring Expenses)

# [tem Recurring Project Phase-1n
Expense Expense Period
($/yr.) (non-recurring)
Recommendation 1 - Unified Planning Structure
la |.T. Coordinating Council budget $ 200,000 0 1997-2000
Recommendation 2 - New Funding Models
Life-cycle Funding for:
2a Desktop Computers for Faculty/Staff $1,000,000 0 1998-2004
to
$8,000,000
2b Desktop Client Support Services $2,000,000 0 1998-2004
2C UTnet Backbone Hardware/Software $2,000,000 0 1997-1999
2d Central Servers Hardware/Software $1,500,000 0 1998-2002
Recommendations 2 Totals $6,000,000 0
to
$13,500,000
Recommendation 3 - Integrated Telecommunications
Infrastructure
3a Complete Building Wiring 2 0 $8,000,000 1997-2001
3b Develop Network Master Plan 4 0 $ 200,000 1997-1998
3c Increase Staffing for Network Operations $200,000 0 1997-1998
Recommendations 3 Totals $200,000 $8,200,000
Recommendation 4 - Deploy Next Generation I T Infrastructure
da Integrated Administrative Services, Data Warehouse 0 $10,000,000 1997-2001
4b Competitive Salaries for Technical Staff $1,000,000 0 1997-2002
to
$7,000,000
4c Address Y ear 2000 Problems 0 $1,500,000 1998-2000
4d Integrated Library Management and Digital Resources $2,000,000 $3,000,000 1998-2001
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Recommendations 4 Totals $3,000,000 $14,500,000
to
$9,000,000
Recommendation 5 - Infuse Instructional Technology
5a Incentives to Faculty $300,000 0 1998-2000
5b Training and Support Facilities/Staff $700,000 0 1997-2002
5¢ Technology Enhanced Classrooms $2,400,000 0 1997-2000
Recommendations 5 Totals $3,400,000 0
Recommendation 6 - Pursue External Alliances
6a Support Outreach Programs $500,000 0 1997-1999
6b Introduce Smart Card Technology $300,000 0 1998-2002
Recommendations 6 Totals $800,000 0
Recommendation 7 - Enhance High Performance Computing
7a | Ongoing Support for HPC and Visualization $900,000 0 1998-2000
(staff/equipment)
Grand Totals $15,000,000 $22,700,000
to
$28,000,000
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Explanatory Notes for Table 3

Recommendation 1 - Unified Planning Structure

la. 1.T. Coordinating Council Budget - The I TCC will require administrative staff
and operating funds in order to carry out its mission of providing overall management and
coordination for the University's I T infrastructure. This amount includes two full time
staff positions and sufficient funds for on-going data collection and analysis, external
consultants as needed, and production of reports and recommendations.

Recommendation 2 - New Funding Models

2a. Lifecycle Funding for Desktop Computers - The upper limit for thisitem are
based on the assumption of aforty-two month life for a desktop computer multiplied by the
total number of faculty and professional staff.

2b. Lifecycle Funding for Client Support Services -These figures are based on
an increase of 50 technical support staff (in addition to approximately 700 current staff).

2c. Lifecycle Funding for UTnet Backbone Hardwar e/Softwar e- This cost
represents on-going investments in hubs, routers, switches, renewal and maintenance of
existing equipment, increased bandwidth capabilities and the implementation of new
telecommunication technol ogies as they are available and needed.

2d. Lifecycle Funding for Central Servers Hardwar e/Softwar e - Thisestimate
includes servers needed for administrative as well as academic computing needs, and the
acquisition of software licenses and maintenance contracts.

Recommendation 3 - Integrated Telecommunications I nfrastructure

3a. Complete Building Wiring -Thisitem callsfor full funding of the wiring
recommendations initially made by the Building Wiring Committee in their 1996 report to
the DISC Committee and effectively extends the basic wiring required for access to UTnet
servicesto all UT buildings (one-time project expense).

3b. Develop Network Master Plan - Thisisan estimated one-time cost to hire an
externa consulting firm to devel op a comprehensive master plan for an integrated,
comprehensive, next generation telecommunications services for the UT Austin campus.

3c. Increase Staffing for Network Operations- Thisitems funds the addition of
three new technical network operations staff positions for UTnet devel opment and support.

Recommendation 4- Deploy Next Generation I T Infrastructure

4a. Integrated Administrative Services - Thisitem combines funding for the
Administrative Computing projects to provide comprehensive, constituent-based services
over the Web and decision support services for managers using data warehousing
technologies.

4b. Competitive Salaries for Technical Staff - The upper bound of this cost funds
an across-the-board 30% increase in salaries for all University staff, regardless of
department, with technical IT titles such as programmer, analyst, network speciaist, etc.
These figures are based on an in-depth study conducted by the Management of
Administrative Computing Services with the assistance of the Office of Human Resources,
ACITS, and other administrative offices.
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4c. Address Year 2000 Problems - Thisitemisintended only to provide
supplemental funding to assist the numerous Y ear 2000 efforts already underway across
campus. The one-time funds will be targeted for high risk/high priority Y ear 2000
projects.

4d. Integrated Library Management and Infor mation Resour ces - The project
cost estimate, provided by General Libraries, isfor acquisition of a current generation
Integrated Library Management System. The operational expense estimate isfor the
acquisition of digital content and resources to be made available through electronic access.

Recommendation 5 - Infuse Instructional Technology

5a. Incentives to Faculty - Thisestimated cost isto provide initial seed money to
establish afund for the development of courses to be delivered through instructional
technology. Grants and awards from this fund will be made to faculty memberson a
project basis.

5b. Training and Support Facilities- Thissupplementa funding for the Center for
Instructional Technologies, TeamWeb, and other existing faculty support organizationsis
based on an estimate of unmet faculty needs for training and assistance in developing
interactive instructional materials.

5c. Technology-enhanced Classr ooms - Thefigures for technol ogy-enhanced
classrooms are based on the assumption of equipping 30 classrooms per year at an average
cost of $80,000 per room. The total number of UT-Austin classroomsis about 700.

Recommendation 6 - Pursue External Alliances

6a. Support Outreach Programs- Thiscost isbased on an estimate of necessary
ramp-up funds for projects designed to use I T to strengthen connections between the
University and its numerous external constituencies, such as K-12, alumni, donors, and
private industry.

6b. Smart Card Technology- This cost represents an estimate of the start-up and
ongoing expenses required to develop and deploy this technology asan I T product that
provides required campus functionality and also ultimately provides a source of revenue.

Recommendation 7 - Pursue High Performance Computing

7a. Ongoing Support for High Performance Computing and Visualization -
This cost is based on an assessment of the requirements for technical staff, general
operations and matching funds necessary for aresearch computing faculty at an R1
institution.

Evidence and support for the assumptions driving cost estimates in this table can be found
inthe full report available at:

http://www.utexas.edu/computer/Irp/theplan.htm
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Table 4

Implementation of LRP Recommendations
Involving Budget Actions

# Item Authorize Responsible/ Execution (includes
Accountable budgeting)
Recommendation 1 - Unified Planning Structure
la |.T. Coordinating Council budget I PRES, EO ITCC ITCC, ACITS, ACS, GL, Deans
Recommendation 2 - New Funding Models Life-cycle Funding for:
2a Desktop Computers for Faculty/Staff PRES, EO ITCC ITCC, ACITS, ACS, Deans,
PROV, VP-BUS
2b Desktop Client Support Services PRES, EO ITCC ITCC, ACITS, ACS, OHR, Deans,
PROV, VP-BUS
2c UTnet Backbone Hardware/Software PROV ITCC,ACITS ACITS
2d Central Servers Hardware/Software PROV, VP-BUS ACITS ACS ACITS, ACS, PROV, VP-BUS
Recommendation 3 - Integrated Telecommunications Infrastructure
3a Complete Building Wiring 2 PRES, EO, PROV, VP- ITCC ACITS, TSD, Deans
BUS
3b Develop Network Master Plan 4 PRES, PROV, VP-BUS ITCC outside consultants
3c Increase Staffing for Network Operations PROV, VP-BUS ACITS PROV, VP-BUS, ACITS
Recommendation 4 - Deploy Next Generation I T Infrastructure
da Integrated Administrative Services, Data Warehouse PRES, VP BUS, PROV, ITCC ACS, Deans
Deans
4b Competitive Salaries for Technical Staff PRES, VP-BUS, PROV, ITCC PROV, VP-BUS, OHR, ACITS,
Deans ACS, GL
4c Address Y ear 2000 Problems VP-BUS, PROV ITCC ACS, ACITS
4d Integrated Library Management and Digital Resources PRES, EO GL GL, Deans, Faculty
Recommendation 5 - Infuse Instructional Technology
5a Incentives to Faculty PRES, PROV ACITS, PROV CIT, PROV, Deans
5b Training and Support Facilities/Staff PRES, PROV ACITS CIT, PROV, Deans
5¢c Technology Enhanced Classrooms PRES, PROV, VP-BUS ITCC VP-BUS (Phys.Plant), CIT,
ACITS, PROV, Deans
Recommendation 6 - Pursue External Alliances
6a Support Outreach Programs PRES, PROV ITCC PROV, ACITS, Deans
6b Introduce Smart Card Technology PRES, EO ITCC VP-BUS, ACS, ACITS, PROV
Recommendation 7 - Enhance High Performance Computing
7a | Ongoing Support for HPC and Visualization PROV, VP-RES, Deans ACITS ACITS, Deans, PROV
(staff/equipment)
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Appendix A
Working Group Summaries

1. Academic Computing

The current burgeoning growth of information technologies places increasing demands on the human and
financial resources of The University, and those resources are increasingly decentralized about campus. Itis
apparent that centralized planning and coordination are needed for the efficient management of those
resources. Access to information technologies is more than a question of hardware, software, network
connections, and operating systems; just asimportant are institutional planning, financial management,
intercollege and interdepartment coordination, and the provision of support to al faculty.

Our key recommendation isto establish a clearly defined planning body for information technology within
The University, authorized by and making recommendations directly to the President. In addition, itis
essential that The University develop a campuswide business plan for information technology
expenditures, provide adequate and ongoing training to personnel supporting computing resources in
departments and colleges, and provide adegquate computer power to faculty with teaching responsibilities.

The planning process should be led by the new Associate Vice President for Academic Computing and
Information Technology Services; who should be charged with 1) identifying, prioritizing, and resolving
information technology issues within the context of a comprehensive campus-wide information technology
masterplan; 2) convening campus-wide teams (ad hoc subcommittees and task forces) to research and define
information technology standards and policies; 3) publishing and promoting these standards and policies;
and 4) maintain awareness of external information technology standards and best practices among peer
institutions and in industry. The Associate Vice President should convene and chair an Information
Technology Coordinating Committee to oversee the planning process.

The SACS Accreditation Study Committee has recently documented the fact that The University now
spends over $67 million annually on information technology resources. These expenditures are made by a
variety of different departments and offices, with no forma procedures to maximize coordination and
minimize redundancy and duplication. Inits 1994 report "Improving Information Technology Integration at
The University of Texas at Austin," the FCC found that "while informal collaboration among the major
providers of information technology access has created progress towards integration of its information
resources, The University lacks institutional mechanisms and infrastructure for attaining effective
integration." A unified review of all major information technology budgets and expenditures would result
in substantial progress toward both the integration of information resources and their efficient use. While
there are legitimate organizational needs for separate information technology expenditures to originate from
different offices, the Committee contends that central planning can 1) help to identify and eiminate
redundant and otherwise unnecessary expenditures, 2) provide a forma mechanism for encouraging
integration of services where applicable, 3) promote more innovative and efficient use of available
resources, and 4) facilitate integrated reporting to external state agencies, such as was done the biennial
operating plan.

Any new financial model for information technology resources must include three elements: a) life-cycle
budgeting for information technology resources, b) ingtitution-wide asset management practices that
recognize the unique characteristics of Information Technology; and c¢) rigorous "business case" analysis of
major purchasing decisions. Life-cycle funding is defined here as the practice of formally recognizing and
budgeting for the periodic technological obsolescence and replacement of computer hardware and software.
In many instances, life-cycle funding is also necessary for ongoing support costs such as training,
maintenance, trouble-shooting, and repair. Life-cycle budgeting isintended to fund essential technology
resources as perpetuities rather than viewing them as one-time, ad hoc funding decisions.
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2. Administrative Computing

The vision of Administrative Computing is for an environment in which students, faculty, and staff can
conduct all routine business with the institution twenty-four hours a day, seven days a week, via one-stop-
shopping over the Internet. In this environment, deans, directors, and department heads will have
immediate access to accurate, timely, and appropriate decision-support information, to achieve new levels
of efficiency through reengineered work flow and electronic commerce.

Over the last eighteen months, Administrative Computing Services has made substantial progress toward
this vision by focusing on true network-delivered services, using technol ogies such as the World Wide Web
for interactive applications and data warehousing for decision support. The use of these technologies has
produced important benefits as well as new costs and challenges, and progress is well underway toward
delivering all administrative services directly over the Internet. The first generation of data warehouses now
provide trend analysis, projections, and other services to decision makers.

To gain full advantage and efficiency from the new generation of networked services, The University should
formally adopt the policy that electronic, networked communication will be the primary and preferred means
of interacting with students, faculty, and staff for: a) distributing officia administrative information
services; b) collecting and recelving forms-type information; and, c¢) conducting transaction-oriented
business such as paying fees or updating records. An aggressive transition to electronic communications
for routine administrative functions can save substantial operating costs by reducing printing and postage
costs and staff time necessary to process administrative procedures.

All students, faculty, and staff wishing to use administrative services must have access to a current-
generation personal computer. The University should therefore adopt alife-cycle funding program to replace
institutionally owned desktop computers every forty two months.

Another essential cost is professional technical staff. The University faces a near-crisis situation recruiting
and retaining staff with adequate skills and technical training necessary to develop and maintain the
institution's information technology infrastructure. Thiscrisisisdue primarily to a) the discrepancy
between The University pay scales for these positions and those offered in the private sector, and b) the
increasing number of job opportunities in technical fields. The University administration should
immediately raise salary rates substantially, campus-wide, for programmers, systems analysts, networking
technicians, and local area network and microcomputer support personnel.

Finally, three broad requirements must be addressed to achieve the Administrative Computing vision:

1. Establish acomprehensive, collaborative, and decisive campus-wide planning process
to address the full range of information technology issues;

2. providea secure, robust, and comprehensive campus-wide information technology
infrastructure, including Utnet, necessary to support el ectronic administrative services,
and,

3. secure adequate funding to keep pace with the demands for rapidly expanding and
changing technologies.

3. Telecommunications and Networking

The campus telecommunications network, UTnet, conveys the lifeblood of information technology at The
University. UTnet also supports the communications needs of telephone services, campus security, and
building environmental controls.  Once the exclusive province of leading-edge researchers, the
telecommunication infrastructure on campus has become an essential utility for the entire community.

By every measure, UTnet witnessed exponential annual growth over the past few years, as faculty, staff, and
students grasped the importance and understood the capability of this new means of communication. The
growth in the number of users will slow dramatically over the next year or two as access becomes
ubiquitous. Nonetheless, for the indefinite future, demands on the raw capacity of the network as well as
network-based services will continue to grow at rates requiring continuous upgrades of all facets of the basic
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infrastructure. This growth is driven by the continuing convergence of digital video, voice, and computer-
generated information and the increased sophistication of multimedia application technology that enables the
effective combination of these three types of information.

The campus has reached an important threshold with the recent announcement of an award from the National
Science Foundation to fund a high capacity research network connection known as the Very High Speed
Backbone Network Service, or vBNS, which likely will be the genesis of the next generation of the global
Internet. (At present this network islimited to fewer than 20 major US universities.) This high-capacity
connection has implications in terms of both the practical — how will high capacity networking be
integrated with the existing network — and the theoretical — how do we plan for new network-based
services and applications that will emerge from the national vBNS initiative.

The recommendations for telecommunications and networking start with the need to fund a Network Master
Plan, a strategic plan for the physical and logical layout of interbuilding data communications on campus.
The ad hoc design and construction of the current infrastructure cannot continue without risking tremendous
economic and technical inefficiencies. The critical role played by the campus network, which now must
take into account data needs that extend beyond UTnet , the “computer” network, to include such things as
security and environmental control systems and the integration of voice, data, and video, must be
acknowledged and treated with the same respect and planning as is given the distribution of water and
electricity on campus. The Network Master Plan must also contain appropriate recommendations for the
phased introduction of next-generation switching technology throughout UTnet.

The inevitable integration of voice, data, and video distribution suggests a need for the re-evaluation of the
organization of information technology services on campus, specificaly ACITS and the
Telecommunications Services Division (Utilities). A single entity needs to be established and charged
with responsibility for the design, development, and operation of all telecommunication facilities and
associated services.

4. Digital Libraries

In pursuit of its primary mission to support and enhance The University’s learning, research, and public
service programs by providing access to information resources and library services, the UT Austin Libraries
continue to follow a strategic plan of using computing and information technol ogies to enhance and extend
this access.

More must be done to meet the escalating information needs of students and faculty. Funds available for
information resources, encompassing not only traditional library materials located on campus, but also the
increasingly rich and diverse world of electronic information, have steadily fallen behind those of peer
institutions. UT Austin information-resource expenditures, per faculty member, are significantly lower than
at Berkeley, Minnesota, UCLA, and Michigan. A base budget increase of $4M is needed to address the
immediate situation, asis the development of an ongoing budgetary mechanism to address continuing
inflationary pressures and scholarly demands for information resources.

The University libraries have long followed a development plan to provide state-of-the-art services, not only
for the Austin campus but also for The University of Texas System and beyond, through collaboration and
resource-sharing partnerships. By combining funding from the UT System Board of Regents, external grant
funding, and collaboration with UT System component libraries, with consortia relationships among
libraries of other publicly supported institutions of higher education within Texas, UT Austin libraries have
crested an array of information-technology based resources and services. The digital library concept
encapsul ates the vision.

Continued development and enrichment of UT Library Online, UT Austin's digital library initiative, is
needed to provide the carefully selected information resources to complement The University’s programs,
the interactive reference and consulting services, the digitized representations of The University’s unique
holdings, and similar hallmarks of today's digital library. Digital libraries are central to the teaching,
learning, and research of The University community and to the lifelong learning needs of citizens
throughout the state.
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While adigital library is designed to deliver information content directly to the user, an integrated library
management system (ILMS) is the software used to manage the operations of the library. The current UT
Austin library management systems (online catal og, circulation, acquisition, and serials control) lack many
functions contained in vendor systems. The UT Austin libraries must secure a standards-based ILMS, built
upon an open systems architecture, that will fit comfortably into the distributed computing environment on
the UT Austin campus and that will meet the needs of the General Libraries, Tarlton Law Library, the
Ransom Center, and the Center for American History.

5. Instructional Technology

In the coming decade, digital information technology will offer expanded opportunities for educational
systems, unbounded by physical, institutional, geographical or temporal limits. This technology will
unquestionably change the nature of instruction in The University in fundamental ways.

Many of the topics concerning the educational uses of information technology focus on the nuts and bolts:
computers, systems, and networks. Equally important is the "soft side” of the equation, the formulation and
support of strategies to create an environment at UT in which innovations in educational methods can co-
evolve with new information technology. This section recommends actions on how these innovations can
be integrated into the mainstream of academic lifeat UT.

An extensive listing of programmatic recommendations to promote technology-based instruction is
contained in the detailed report of the working group. These recommendations fall into four generd
categories: curriculum development; faculty, staff and student development; support of networked learning
environments; and access to digital resources.

Two principal needs stand out in thislist of recommendations:

1. The need for incentives and a first-class system of training and facilities to encourage
faculty to undertake the daunting task of digital courseware development and to support
that devel opment process; and

2. The need for widely accessible delivery systems, both in and out of the classroom, to
permit these materials to be used effectively in University instruction.

Implementation of the first of these recommendations will require a combination of financial resources and
an institutional commitment, not only for programs and facilities, but for institutional change that will
permit faculty to receive appropriate credit for their creative contributions. The second recommendation will
reguire a continuing program of renovation, acquisition, maintenance, and renewal of capital equipment to
support the instructional process on a scale larger than that ever experienced in The University’s history.

Neither of these critical recommendations should take priority over the other: advanced courseware is useless
without the facilities to deliver it. Above all, The University administration must make a clearly articulated
commitment to information technology as the central nervous system of our institution, if we are to remain
aUniversity of the first-class.

6. Distance Education

With the increasing ability of computing and communications networks to reach people wherever they
are—at home, at work, in their cars, in the middle of the Sonoran Desert—interest in distance education is
on arapidrise. It alsoisno accident that the interest is growing at a time when information is increasing
exponentially, and knowledge is exponentially more difficult to distill from the information tidal wave.
The question, most agree, is not whether we should get involved. We must. If universities are unwilling
to change, private industry will be happy to supply the learning environments that students need to achieve
their educational goals. Thus, unless universities act soon, “degrees’ or “certifications of knowledge” from
Microsoft or IBM may one day be as prestigious as the college or university degrees now offered.

The University of Texas at Austin should be setting benchmarks for quality distance education programs
rather than simply following the pack. Administrative and technical support will be key to the success of
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any distance education courses and programs delivered from the UT Austin campus. Most of our programs
today are the result of “grass roots” initiatives, with little assistance from the upper administration. Past
experience in distance education at other major universities has shown that long-term gain cannot be
expected without upper-level administrative support. Today, distance education requires much more than a
faculty member on one end linked by a bundle of telephone lines to a group of students on the other.

So, the question of distance education is now a more practical one: how will we do it? How will we find
the people to craft the new systems? How will we reward them? How will we create the labs and the
materials and the access to communications mediathat we need? Above al, how will we overcome the
natural inertiaof educational systems that have gone largely unchanged for athousand years?

These questions are partially answered through recommendations made by a Committee on Distance
Education appointed by President Berdahl (chaired by Terry Sullivan and Mark Y udof) and a subsequently
formed working group called the UT Distance Education Committee (DEC). Recommendations from these
two groups cover a broad range of distance education topics, including faculty issues (i.e., teaching loads,
compensation, promotion, and tenure); student services and the student market; technology (current and
future possibilities); partnerships with K-12, government and healthcare agencies;, and other distance
education initiatives (UT System Virtual University Project, Western Governors University, the Lone Star
College, the Virtual College of Texas).

UT Austin now has an Office for Distance Education (ODE) in the Center for Instructional Technologies
that can address many of the recommendations made by both committees. However, there are only two staff
members who coordinate all distance education activities for the campus. It isimpossible to meet the
growing demand for services without expansion of the staff. We need (at a minimum) three distance
education specialists, with at least one specializing in student support services, and a variety of instructional
designers and faculty development professionals. While the colleges need to lead new programmatic
initiatives in distance education, especialy in the areas of master’s degrees, these initiatives will be hindered
unlessthe UT Austin infrastructure isimproved.

Although the ODE can address faculty and student development needs, and can establish partnerships with
outside organizations, there are policy questions that must be addressed aswell. They must be discussed by
appropriate persons at the executive level in order to set standards for distance education on the campus.
Therefore, a permanent advisory council should be established that includes members of the DEC (faculty
and staff) aswell as representatives from the Provost’s Office, to work to set distance education policies and
procedures for the UT campus.

7. High Performance Computing

For the past forty years, The University of Texas at Austin has been one of the nation’s leading
institutions in support of high performance computing (HPC). This long-term investment has lead to the
creation of many nationally recognized research programs that provide unique opportunities for students and
faculty to participate in cutting-edge computational research. There is overwhelming evidence, both here at
UT Austin and throughout the country, that support for high performance computing is directly tied to
high-impact, high-visibility research and is one of the metrics by which excellence in research is measured.
With the growth of new information-based technol ogies, coupled with high-speed networking, thereislittle
doubt that this trend will continue into the 21st century.

The transition of the UT System’s Center for High Performance Computing to UT Austinin 1994 has led
to apolicy vacuum for the future of high performance computing. There is currently no institutional plan
or set of policy guidelines for continued support of high performance and research-oriented computing. This
problem is highlighted by the recent announcement of UT Austin’s participation in the National Science
Foundation’s Partnership for Advanced Computational Infrastructure (PACI) Program. This highly visible
program thrusts UT Austin into the national spotlight in high performance computing and will provide five
years of funding for HPC and related technology development at UT Austin.

The role and mission of high performance computing is evolving at the national scene with increasing
emphasis placed on the development and deployment of “enabling technologies.” These are technologies
derived from the integration of high performance computing systems, high speed networking, and new
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software paradigms to create new capabilitiesin computation and information-based science. Relevant
examplesinclude digital libraries, parallel distributed computing, Web-based interoperabl e software, and
real-time visualization systems. These technologies are to be developed under the direction of the PACI
program to build the nation’s computational infrastructure into the next century.

To sustain The University’s mission to become an institution of the first class, resources must be identified
that will maintain a competitive program in high performance computing and allow The University to
finance significant upgrades in its high performance computing facilities and upgrades over the next five
years. The University’s participation in NPACI will provide an important step in meeting these goals. The
NPACI resources will provide leveraging of funds through ACITS that should help The University move
to a second-tier level in high performance computing within three to four years. With additional support
from the State of Texas and federal agencies, the possibility of moving towards afirst-tier institution in
collaboration with other state institutions is a possibility within five years. The HPC Subcommittee
strongly recommends that approximately $1.550 million be appropriated for FY 98 for continued support of
High Performance Computing and Visualization and that appropriate action be taken to pursue a Legidative
Appropriation Request (LAR) to provide State of Texas matching funds for PACI and related HPC
programs.

8. Universal Student Computer Access

One year ago, atask force concluded that universal student access to information technology services was
“essential to ensure that our institution keeps pace with the Information Age Revolution and sustains its
position as an institution of the first class, not only regionally, but nationally.” Data from the first
campus-wide survey of computing use, (1500 students) conducted in May 1997, indicate that eighty-percent
of the registered students at The University of Texas at Austin provide most of their own technology
required to write papers, communicate with others, perform numerical calculations, analyze data, retrieve
information from databases, and prepare presentations. This technology typically includesa computer
available to them at their residence, a printer, and a modem for telecommunications. Further, these students
balance their investment in technology by looking to The University as a highly distributed information
technology system that includes an institutionally supported network, multipurpose servers and services,
client machines in convenient locations, output devices, special-purpose labs, support, and digital content.

The recommendations of the Universal Student Computer Access group begin with the recognition that, as
students assume the responsibility for providing the client part of a distributed universal computing system,
it isincumbent upon The University to ensure that an adequate and convenient infrastructure of networks,
servers, printers, technical support, and services be available for their use any time and from any place. A
second recommendation urges the University to allocate more funds to make information technology
services such as printing and file storage readily and conveniently available, rather than funding more
general purpose facilities such as the Student Microcomputer Center.

The vision of universal access assumes that students accomplish academic work through their digital
connectionsto The University. Thus, The University should increase the availability of content, services,
and resources delivered over the campus network. Such content ranges from instructional materials for
specific classes to grade reports and electronic journals.

Finally, The University should move quickly and decisively to implement a comprehensive information
technology management structure. This structure, with clear policies and responsibilities, and ongoing
planning towards specific goals, is mandated when resources and services are ddlivered to multiple
constituencies, in this case, students, colleges and departments, and The University administration.

43



Chapter 1 - Overview

9. Outreach to Schools and Alumni

Contemporary information technology has changed the nature of The University, transforming itsrolein
the larger polity. The campusis not The University. The University isaliving system of constantly
changing information and accumulating knowledge, situated within a complex and dynamic learning
community that extends from pre-kindergarten through college and beyond, into increasingly demanding
public and private sectors. For example, home schooling is gaining widespread acceptance as a legitimate
alternative to school-based education (Texas is the leader in the U.S.), while lifelong learning is
increasingly recognized as crucial to successin the Information Age.

Just as the explosive growth of campus networking affects the internal structures of teaching, research, and
administration in ways described elsewhere in this report, so The University’s participation in regional,
state, and global computer networks (e.g., GAATN, THEnet, the Internet) and its growing presence on the
World Wide Web make it clear that we are inextricably embedded within an educational system that extends
far beyond the geographical boundaries of the UT Austin campus. Our fate isintertwined with that of the
system as awhole.

In this context, outreach becomes a strategic investment, a means of maintaining our leadership in an ever
more complex, densdly integrated, and highly competitive environment—and information technology
becomes the primary vehicle for maximizing the impact of our outreach efforts. Thisis already the case at
peer institutions like Michigan and Illinois. Using The University’s resources—including our expertisein
instructional uses of technology—to raise the quality of the system as a whole, we also put ourselvesin
position to improve our own condition by attracting and retaining world-class faculty, increasing the pool
of excellent students gaining admission to The University, and sustaining relationships with those students
throughout their lives.

There is now little coordination of outreach activity on campus. We recommend establishing an Outreach
Coordinating Office (OCO) within the office of the Associate Vice President for Academic Computing and
Instruction Technology Services. The OCO will function as an information clearinghouse and enabling
structure. It will encourage individual, entrepreneurial outreach projects, identify related efforts that would
benefit from coordination and projects well-suited to scaling up with the aid of technology, promote new
projects to meet emerging needs, and coordinate the work of multiple units within The University. The
OCO will also assist in aggressive identification of external funding opportunities and preparation of
proposals for the Telecommunications I nfrastructure Fund Board and other federal, state, and local programs
and private initiatives into creating a statewide telecommunications infrastructure for public education and
lifelong learning. The University should also invite prospective donors to consider supporting outreach
efforts as akind of legacy, away of making amark not just upon the physical space of the UT campus, but
also upon the minds of hundreds of thousands of Texas children.

We also recommend increased support for the Institute for Technology and Learning, (ITAL) established as
an organized research unit in 1996 with startup funding from TENET and 1996-97 funding from both
TENET and The University. ITAL ischarged with identifying, designing, creating, and disseminating high-
quality, computer-based instructional materials to the Texas K-12 community. ITAL is developing
innovative programs involving schools across the state, and tools created to support these projects will be
available for use in UT courses and other outreach projects. The long-term success of such programs
depends on effective teacher training. The University should support college- and departmental initiativesto
recruit and train outstanding teachers, and build TENET into aworld-class faculty development corps.
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10. Alliances and Partnerships with the Private Sector

In areas of the economy in which the underlying technology is moving rapidly, organizations in the
information technology industries have found that one very good way to be on top of information
technology developments is to form strategic alliances with other organizations in the information
technology industry. Strategic alliances represent more than just hand-shake agreements between or among
organizations. Because they typically involve mission-critical aspects of an organization’s activities, they
are negotiated and maintained by the chief executives of the organizations involved. Frequently they involve
sharing previously developed intellectual property and joint development of new intellectual property;
usualy they involve the exchange of personnel—sometimes in the form of joint ventures established by the
partners.

Historically, The University has not participated as an enterprise in alliance activities, and such activities at
the level of colleges or departments have been limited by organizational incentives and operating policies.
In the information technology area, limited alliance activity has occurred between colleges and private-
sector information technology firms. More often, such relationships have been characterized by the private-
sector firm acting as donor and The University unit acting as recipient—or the relationship has been one of
contractor-contractee or grantor-grantee.

If The University isto survive and prosper in the digital erait isincumbent upon it to devise waysto be a
partner with private sector information technology organizations as a means of acquiring and developing
mission-critical information technology knowledge and competence. The senior executives of The
University should articulate avision for The University that: (a) promotes information technology alliances
with leading private sector companies, government agencies, not-for-profit organizations, and other
educational ingtitutions; and (b) develops and articulates a vision for the funding of information technology
resources within the context of the broader fund-raising efforts. These articulations should be framed to
legitimize and motivate enterprise-wide rel ationships directed at enhancing The University’s understanding
and use of information technology in carrying out its mission. Educating administrators and faculty in the
development and nurturing of alliances should be made a priority. Current obstacles to alliance formation
and operation must be removed or limited through internal policy changes, through changes in state law (or
interpretations of state law), and through the establishment of new organizational forms.

11. Policy Issuesin Information Technology

Technology develops faster than our ability to understand its impact on society. For an institution as large
and complex as UT Austin, this means that we absorb and use technology without policy issues being
clearly understood, let alone developed and articulated. There are key policy issues: access to appropriate
technology resources for The University community, responsible use of University resources, including
consistency with state and federal law as well as University policy and Regents Rules, records, retention and
management decisions, privacy of student information in an era of decentralized decision making, and the
creation and use of intellectual property. Of course, policy must be developed on a strong ethica
foundation.

A University committee on Computer and Information Technology Use Policy (CITUP) now exists. The
CITUP committee's assignment is to produce a report or policy document that will likely include
responsible-use assurance, authentication and security, copyrighted material and trademarks, e-mail, political
activities, academic advising and student records, access for alumni, file retention and backup, and Web
concerns, including publishing guidelines, personal Web pages, disclaimers, and advertising.

A committee similar to CITUP should be established to deal with ongoing policy issues, once the CITUP
committee completes its work. The membership of this new committee must include faculty, students, and
staff. It should have three roles: a) To consider new legislation, court decisions, Regents Rules, and
technology changes as they relate to institutional information technology policy; b) To act as an advisory
board to those charged with implementing policy when incidents occur that are not clearly covered by policy
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or when policy needs interpretation; and, c¢) To promote awareness of information technology policy
within The University community.

Without adequate policy and information about policy, students, faculty, and staff make inconsistent
decisions about the use of technology resources. In such an environment, The University runs a substantial
risk of alienating the public, if not incurring substantial liability for actions of members of The University
community.
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Appendix B

INFORMATION TECHNOLOGY EXPENSES (1995-96)

The University of Texas at Austin

Computer Equipment Purchase
Computer Lease/Purchase
Computer Maintenance
Computer Parts
Computer Rental Equipment
Software Maintenance
Software Purchase
Software Usage Fees
Telecommunication Equipment
Telecommunication Equipment Lease
Services
Computer Consultant - UT Employee
Computer Consultant - Non-UT
Computer Programming - Non-UT
Other Operating Expenses
ITAC
Administrative Computing
Salaries
ITAC
Administrative Computing
Academic Computing

Other Departments - Classified Salaries Only

TOTAL

Note: Excludes expenses such as wiring, distance learning, and other
Administrative and Professional Salaries that may be involved with Information Technology

21,987,495
63,438
2,081,942
4,181,986
1,623,212
1,787,088
4,056,995
8,152
1,855,273
497

3,461,723
85,966
1,419,675

2,074,366
142,183

1,195,111
4,021,704
6,286,677
10,123,224

67,499,366
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Chapter Two

L ong-Range Planning I ssues in Academic Computing

1. Introduction

The Faculty Computer Committee (FCC) was asked to consider a number of issues relating
to the changing conditions of academic computing on campus. These issuesincluded: 1)
long-term lifecycle financia planning and the information needed for strategic planning; 2)
the support of department and college projects; 3) management practices for distributed
systems; and 4) faculty access to information technologies. In addition, the FCC attempted
to assess whether major issues had been overlooked in the long-range planning effort.

The current trgjectory of information technologiesis placing large and increasing demands
on University human and financial resources. The challenge addressed by the FCC is how
to get the most out of thisinvestment through better planning and management. By
stressing organizational and policy issues, the FCC wishes to make the point that accessto
information technologiesis not merely a question of hardware, software, network
connections, and operating systems. Just asimportant are issues of planning, finance,
management, and coordination of all campus information technology resources.

2. Methodology

The issues addressed by the FCC have been under discussion at the University of Texas
for several years. Asaconsequence, the FCC began its work by reviewing a number of
key reports prepared on campus during this period (Faculty Computer Committee 1994,
1995, 1996, 1997; Watkins 1996; Wheat and others 1996). Information technology
strategic plans from other universities were also considered.

Working groups were then formed to address each of the FCC's assigned issues. These
groups prepared short position papers on their assigned topics that were, in turn, discussed
by the full membership of the FCC. After revision, these position papers were
consolidated into thisfull report.

A key assumption of this report isthat the Associate Vice President for Academic
Computing and Information Technology Services expected to be hired this spring will
serve akey role in implementing the recommendations enumerated in thisreport. 1ndeed,
this entire report underscores the important role that this new associate vice president will
play asthe University's chief information officer.

3. Findings and Recommendations

Based upon its discussions, the FCC devel oped findings and recommendations in four
major areas. planning, finance, support of distributed computing, and faculty access. In
addition, the FCC has prepared a short list of "orphan” issues that may yet need to be
addressed by the long-range planning effort. The recommendations are summarized below
and detailed in the appendixes found at the end of this report.
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Planning (Appendix 1)

1.

Establish a clearly defined planning process for information technology within the
University, authorized by and making recommendations directly to the President.

Establish clear responsibility for gathering and maintaining factual information about
information technology on a campus-wide basis.

Finance (Appendix 2)

1.

Establish a Unified Budget Process and Business Plan for Information Technology
Expenditures.

Establish a Comprehensive New Financial Management Modd for Strategic I T
Resources

Establish a Life Cycle Funding Program for Desktop Computers.

Support for Distributed Computing (Appendix 3)

1.

Provide adeguate and ongoing training to personnel supporting computing resources in
departments and colleges.

Establish a collaborative process for determining campus | T standards and best
practices.

Ensure that common hardware and software products required by departments will be
simple to acquire and with pricing that reflects the volume.

Move to centrally coordinated management of distributed computing resources.

Establish an Information Systems Security Initiative (1SS) -- an interdisciplinary
initiative for the learning and teaching of information systems security and systems
management.

Faculty Access (Appendix 4)

1
2.

Provide adequate computer power to faculty with teaching responsibilities .

Provide staff and resources to assist faculty with the development of instructional,
research, and service applications of information technology.

Cultivate and reward faculty achievement in the development of instructional media.

Develop a streamlined mechanism to promote faculty access to new software, especidly
the latest versions of commonly used packages.

Orphan Issues (Appendix 5)

1. Year 2000 Problems Affecting IT Systems
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Emerging Technologies

Strategic Alliances and Partnerships with Peer | nstitutions

Promoting Interdisciplinary Programs

The Role of the University of Texas Press and Union MicroCenter

© g A~ w DN

One-Stop Shopping for Information Technology and Support

4. Priorities

The findings and recommendations have been arranged in priority order. All are important,
but they have been arranged hierarchically beginning with the planning and financial issues
that must be resolved campus wide, moving to issues that effect colleges and departments,
and moving finaly to the support of individual faculty. Therationaleisthat, in the absence
of change in planning and financing campus-wide, efforts to support colleges and
departments will necessarily be hampered. Similarly, without change in the ways colleges
and departments are supported, effortsto assist faculty will be limited.

5. Conclusions and Cost Summary

Many of the recommendations contained in this report concern policy issues rather than
expenditures for staff and equipment. Furthermore, many of the recommendations concern
issues about which the University needs to collect detailed information before an
implementation plan can be developed. For these reasons, detailed cost estimates have not
been included in this draft of the report except in afew limited cases. Cost calculations can
be developed for others, if needed.
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APPENDIX 1
PLANNING FOR INFORMATION TECHNOLOGY

Findings and Recommendations

Findings

The UT-Austin implementation of information technology has shifted from being highly
centralized to being largely decentralized. Planning for the implementation of information
technology has, despite the FCC's efforts, aso shifted from being highly centralized to
being largely decentralized and, coupled with a similar shift to college-based (rather than
campus-based) funding for information technology, has caused and will increasingly cause
avariety of both technical and resource-related problems. Planning is now undertaken by a
wide variety of communities that overlap in responsibilities and have little real power to
influence campus-wide decision making.

During the next three years, the University can either continue to address its needs for
information technologies in essentially the same non-optimal way it hasin the past or it can
revamp the process from the ground up. This section outlines plans for accomplishing the
latter by rationalizing and reorganizing the campus I T planning process to address:

1. What levels of information technologies are truly appropriate for its teaching, research,
and service purposes

2. What level of resourcesit isreally prepared to provide for these purposes

3. How to better prioritize and coordinate the allocation of those resources in order to best
meet the information technology needs of the entire University community.

In addition, the University currently lacks the factual information needed to satisfactorily
assess the current status of the infrastructure, both human and technical, or the financial
investment in information technology on the campus. Such information is crucial to
measuring progress, identifying weaknesses within the University’ s information
technology programs, and forecasting future demand for technology. Information must be
collected from a number of sources on campus and off.
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Recommendations

1. Establish aclearly defined planning process for information technology
within the University, authorized by and making recommendations directly
to the President.

The planning process should be led by the new Associate Vice President for Academic
Computing and Information Technology Services. Thisindividual should be charged with
1) identifying, prioritizing and resolving I T issues within the context of a comprehensive
campus-wide IT masterplan; 2) convening campus-wide teams (ad hoc subcommittees and
task forces) to research and define I'T standards and policies; 3) publishing and promoting
these standards and policies; and 4) maintain awareness of external 1T standards and best
practices among peer institutions and in industry.

The Associate Vice President should convene and chair an Information Technology
Coordinating Committee to oversee the planning process. The coordinating committee
should represent all academic unitsaswell asthe mgjor IT constituencies on campus. The
membership of this committee would involve melding together the membership of the FCC
(which currently represents all colleges and schools aswell as the General Libraries and
Administrative Computing Services) and the Long-Range Planning Steering Committee
(which currently represents major campus I T constituencies). Representatives of colleges
and schools would be appointed by UT's Committee on Committees. Interest group
representatives would be appointed by the President. These goals can be met with a
committee of eighteen to twenty-four members, one third of the membership rotating
annually.

The Associate Vice President may convene, as needed, ad hoc task forces and working
groups to address specific IT questions and frame specific IT policies. These task forces
and working groups would include members of the coordinating committee, but would aso
include faculty, staff, and students with special knowledge and interest in the issues being
addressed.

Working groups and subcommittees would have clearly defined mandates and terms. All
IT planning committees would be governed by a"sunset” rule enforced externally that
would assess their effectiveness at least once every three years.

Actions Items

1. Create acampuswide IT Coordinating Committee

2. Review for consolidation and elimination all other campus-wide IT planning
committees

3. Deveop long-range planning report into campus I T masterplan

2. Establish clear responsibility for gathering and maintaining factual
infor mation about information technology on a campus-wide basis.

The goals would be that within three years the University would have : 1) an up-to-date
information technology profile of incoming students; 2) an inventory of information
technology resources, human expertise, and I T-enhanced academic courses available to the
campus community; 3) aninitial set of comparative benchmarks of similar information from
peer ingtitutions; and 4) an initial set of best-practices identified, both internal to and
external to the ingtitution.

Action ltems
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Create a collaborative work group, led by a" Strategic Information Manager" within
ACITS and involving staff from the Office of Ingtitutional Studies, Administrative
Computing Services, General Libraries, Student Affairs, colleges and departments, to
oversee design and data collection.

Define the specific information elements to be collected; survey the information
elements currently available from peer ingtitutions; identify nationa initiatives underway
by related groups (EDUCOM, CAUSE, ARL, €tc.)

Refine accounting procedures and personnel classification categories so that critical
information can be collected and tracked automatically. Thisinformation should be
"self-collecting.”

Carry out periodic "tactical” surveys of students, faculty, staff, and alumni at regular
intervals.

Gather information from employersin industry and government about their
expectations concerning student "exit skills."

View year 1 asaplanning year, with the goa of being ready to gather and maintain
local ingtitutional data early in year 2.

Assess the success of thisinitiative if, by the end of year 3, the campus has
successfully implemented a campus-wide information technology profile for two
consecutive years, has identified a set of benchmarks from other institutions with which
to compare UT, and has identified best-practices of effective information technology
programs.
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APPENDIX 2
FINANCING INFORMATION TECHNOLOGY

Findings and Recommendations

Findings

The Accreditation Study Committee has recently documented the fact that The University
now spends over $67 million annually on information technology resources of all types.
These expenditures are made by awide variety of different departments and offices with no
formal procedures to maximize coordination and minimize unnecessary redundancy and
duplication.

In its 1994 report "Improving Information Technology Integration at The University of
Texas at Austin,” the FCC found that "while informal collaboration among the major
providers of access has created progress towards integration of its information resources,
the University lacks institutional mechanisms and infrastructure for attaining effective
integration." The FCC now concludes that a unified review of al mgor Information
Technology budgets and expenditures would result in substantial progress toward both the
integration for information resources and their efficient use.

While the FCC recognizes legitimate organizational needs for separate I T expenditures to
originate from different offices, the Committee contends that central planning can 1) help to
identify and eliminate redundant and otherwise unnecessary expenditures, 2) provide a
formal mechanism for encouraging integration of services where applicable, 3) promote
more innovative and efficient use of available resources; and 4) facilitate integrated
reporting to externa state agencies, such as the biennial operating plan.

In order to remain competitive, the University must use this coordinated approach to
develop awholly new and innovative model for funding, budgeting, and managing
information technology resources which recognizes their unique and rapidly changing role
intheingtitution. The FCC concurswith an article on I T financial strategies that appeared
in CAUSE/EFFECT Magazine:

"New economics are driving campuses to reassess their financia strategies for
managing information technology investments. Many institutions will be faced
with the prospect of developing an entirely new game plan. This new plan will
require collaboration among academic, financial, and technical |eaders, a
rejuvenation of the collective conventional wisdom on campus; ashift to life-
cycle budgeting; an emphasis on technology replacement; explicit plansto recycle
old technology off campus; and, most of all, awillingness to recognize and
accept the significant financia challenge that evolving information technologies
will bring."

A number of key trends are combining to reinforce the necessity for comprehensive reform
of our IT financial practices. These driversinclude the following factors that are
simultaneoudly increasing at arapid rate:

1. Theoverdl dtrategic vaue of Information Technology to the core mission of the
institution and, especially, the need to employ technology to remain competitive;

2. The pace of technological change;

3. Therate of technologica obsolescence;
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4. Thevariety and complexity of different technologies which are becoming essential to
the operation of the institution; and

5. Theoveral coststo provide, support, and maintain this complex and dynamic
technology environment.

The FCC concludes that any new financial model for IT resources must include three
elements: @) life-cycle budgeting for IT resources, b) institution-wide asset management
practices that recogni ze the unique characteristics of Information Technology; and c)
rigorous "business case" analysis of major purchasing decisions.

Life-cycle funding is defined here as the practice of formally recognizing and budgeting for
the periodic technological obsolescence and replacement of computer hardware and
software. In many instances, life-cycle funding is also necessary for ongoing support
costs such as training, maintenance, trouble-shooting, and repair. Life-cycle budgeting is
intended to fund essential technology resources as perpetuities rather than viewing them as
apparent one-time, ad hoc funding decisions. "The basic life-cycle equation (number of
units x price/unit divided by life-cycle years = annual cost) converts the hardware expense
of [the technology resource] into areasonably stable long-term perpetuity. The financia
strategy isto identify the perpetuity and manage it over time" (Oberlin 1996). Most of the
current professional literature relating to financial management of I T resources concludes
that the use of life-cycle funding models for magjor IT procurementsis essential to both
minimize costs and to ensure the effective ongoing performance of acomplex distributed
computing environment.

Asset management, asit isused in thisreport, refersto a set of structured financial
management practices intended to identify, quantify, and implement cost-saving
opportunities in consolidated procurement, deployment, technical support, maintenance,
software volume licensing, metering, electronic distribution, and retirement of I T resources
(figure 1).
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Figure 1. Framework for asset management employing alifecycle strategy. Source: Germann, Pucciarelli and Smith 1997.

56



Chapter 2 - Academic Computing

Specific asset management practices for IT resources include volume buying programs,
comprehensive I T inventory measures, integrating inventory figures with financia auditing
activities, and establishing standard specifications for widely-used hardware and software.
ACITS's Bulk Purchasing Program (BPP) for desktop microcomputersis an excellent
example of effective asset management practicesaready inuseat UT Austin. The
acquisition last year of over 1,200 BPP microcomputers, purchased for student labs and
the Faculty Computer Initiative, demonstrated the utility, reduced support requirements,
and overall cost-savings associated with adopting campus-wide standards and combining
purchases.

The Gartner Group projects that by the year 2002, formal asset management for
information technology resources will surface as a core management discipline, with
dedicated staff and executive accountability, in most institutions with more than 2,500
desktop microcomputers (Germann, Pucciarelli and Smith 1997).

Applying a"Business Case" approach ssmply refers to the practice of conducting a
structured cost/benefit analysis for major purchasing decisions. Inthe arenaof IT
resources, however, there are categories of both costs and benefits that are unique to IT and
which may not be readily apparent. Hidden costs are most frequently associated with
ongoing support. For example, arecent Gartner Group study demonstrated that the total,
life-cycle cost of amicrocomputer to an ingtitution includes not only the origina purchase
price but aso the costs for technical support, training, software, and repairs. This study
concluded that the average microcomputer costs the owning ingtitution atotal in excess
$30,000 over the entire useful life of the machine when all these elements are taken in