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The December 5, 1989, Almanac featured the final reports ofthe ten working
groups charged with helping develop new priorities for the University. Among
these was the report of the Working Group on the Academic Information Environ-
ment, which focused on Penn's capacity to provide access to academic informa-
tion. As a part of its consideration, the Working Group examined PennNet,
support services both for computing and data administration and for the Univer-
sity library system, and the information needs of faculty and students.

Concurrent with the efforts of the Working Group, Paul Mosher, Vice Provost
and Director of the Libraries, and Ron Arenson, Acting Vice Provost for Comput-
ing, began working with faculty and administrative colleagues to develop vision
statements for the library and for information systems and computing. Their
efforts formed the basis of many of the discussions and considerations ofthe
Working Group and were in turn formed by them.

In the years to come, the vitality of Penn's research and learning environment
will depend on the University's ability to meet the increasing technology and
information demands of its community. The two documents that follow outline
goals and strategies that build on our current strengths in libraries and computing
and can result in a scholarly information environment of singular excellence.

MichaelAiken, Provost






University of Pennsylvania Libraries

Information at Penn in the Year 2000: A Conceptual Planning Document

by Paul H. Mosher, Vice Provost and Director ofLibraries

In this era of rapidly changing technology, Penn has undertaken a
systematic reconsideration ofits capacity to provideaccessto academic
information. Building onourcurrent strengths inLibraries andComput-
ing, the University must create a scholarly information environment of
singular excellence. The scholarly information environment will link
the Libraryand Computing in a common mission; tojoin knowledge and
information resources of great depth, both local and distant, to the
academic community through sophisticated electronic technology that
will provide rapid and consistent effortless access and delivery. The
University Library, thecenterpiece ofPenn's information environment,
must be one focus.

During the years ahead, the Librarymust perform several significant
tasks: maintain and improve the print collection ofbooks andjournals
to match present andfuture academic programs; take advantage ofelec-
tronic information resources needed by faculty and students as they
become available; work in close partnership with information systems
and technology to increase access to and delivery of information on
campus in an increasingly distributed environment; achieve optimum
cost-benefit in DepartmentalLibraries; useavailablespace tomaximum
efficiency; develop systems for optimal information storage and re-
trieval; and strengthen links to othermajorresearch libraries and centers
which will improve local access to materials held elsewhere.

What is the "Library" for the Year 2000?
The information environment ofany research university is acomplex

organism. The purpose of a university is to discover, create and
disseminate knowledge and information. The Library must therefore
provide faculty and student scholars with access to the largest possible
range of knowledge and information resources available, both locally
and distantly, in the whole range and variety of formats in which it is
made available.

The term"information environment" is both indicative and mislead-
ing, for there is a real difference between "information" and "knowl-
edge,"as Daniel Boorstin, Emeritus Librarian of Congress, pointed out
in his informative essay, "Gresham's Law." The process of scholarly
communication-the creation and dissemination of the results of re-
search through publication, presentation, and teaching- involves not
only the raw material of social science and science, that is, the data,
observations and symbols that represent "information," but also con-
structions or assemblies of information in the form of books or other
formats, such as films, videotapes, or electronic discs. We must be sure
that our scholars have access toboth information andknowledge. There
is a difference, for example, between the Sadder Spectra and Dante's
Divine Comedy.

This raises a further element important to the University, and that is
theact ofcreation, whetherliterary or artistic rather than scientific. The
results of creation, whether textual, visual, or aural, constitute as
important a component ofthe information store of the University as do
data sets or bases. The important element is for the University Library
to achieve an equilibrium between knowledge, information resources,
data and creative works that parallels the equilibrium of research,
teaching and study carried out by the academic programs of the
University.

The mission ofthe University Library is thus to acquire, in contract
with the faculty, thatsegmentofthe year's outputofnew knowledge and
information appropriate to the University's academic programs, guided
by policy outlining Penn's priorities for the acquisition of its informa-
tion base. This must be done within the restrictions set by the Univer-
sity's budget.

In doing this, the Library acts as the University's chief academic
information officeand is responsible foracquiringknowledge and infor-
mation in whatever formats are required for scholarly work by the
academic programs of the University. In addition, the Library seeks to
identify and provide access mechanisms to the enormous amount of
information available from other major information repositories, both
domestic and international, in both traditional and newer formats.
Access tothe information database ofthe Research Libraries Group,and
accesstothehundredsofdatabasesavailable through online commercial
services like DIALOG or BRS, are examples of these distant informa-
tion resources.

Finally, the Library is responsible both for making available to
campus users information about information, that is, "bibliographic
access" (what information is available and how it can be obtained), and
for obtaining delivery on campus of the information itself (physical
access or delivery).

The Library must be a partner with the computing enterprise on
campus in order to develop an appropriate equilibrium between infor-
mation, information systems (including networking), and technology,
and to help guide the University, in ways that will be cost-beneficial,
along the path from traditional information resources available in
repositories (the library of the past), toward a distant future in which
more information will be provided in electronic format. Distributed
Networking technology that permits distributed access to information
will radically transform the information seeking and communication
behaviorofcampus scholars, by bringing increasing amounts of infor-
mation tothem without requiring them to go physically to the informa-
tion.

In this collaboration between the Library and Computing, it will be
important forboth to remember that new information and new technol-
ogy do not replace old information or old technology. Studies of
electronic information have demonstrated that it is supplemental to
hard-copy information rather than displacive, as was previously as-
sumed. Thus the emphasis is likely to shift gradually over time rather
than through some media revolution.

Traditional Information and Knowledge
Each year the University Library acquires about 63,000 titles from

600,000 new titles published around the world. In 1988, domestic
production ofnew titles inthetraditional bookformatwas nearly59,000
new titles. We currently subscribe to some 28,000 current serial titles
(compared to some 90,000 current serial titles acquired by the Univer-
sity of California at Berkeley, for example), as well as acquire through
gift, exchangeand purchase several thousand otherpieces ofknowledge
and information from the hundreds of thousands made available every
year around the globe (e.g. documents, manuscripts, microfilm, sound
recordings, data tapes, slides).

Penn's present store andacquisition rate ofknowledge and informa-
tion in traditional formats can be gauged by the following figures from
the 1987-88 Association of Research Libraries statistics.

This data underscores evidence from faculty that the University's
level of acquisition of traditional information has fallen too low: Penn
needs to devote effort to improving the relative position ofthe Library
in order to attract and support faculty and student scholars of the first
rank. Inthe last resort, scholars will gowhere the information is, because
they can work more effectively and more efficiently there.

The process of re-establishing the University's competitive edge
with respect to its knowledge and information store will require addi-
tional infusions of funding in order to obtain a measure of real growth
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in the five years ahead. It will also require at least a few new staff
positions to provide the capacity to make these improvements. The first
position, a Curatorship for Social Science Collections was created this
year. Endowment for three others is included as a major element in our
capital campaign. It will be important for the University to balance the
need for improvement in locally available information with needs for
computing, and develop the infrastructure necessary to support the
electronic information component andadded computingcapacity. Both
must move forward in the yearsaheadand, forthe foreseeable future, we
can expect the output of traditional paper resources to continue to in-
crease at theexponential rate theyhave increased since the 18th century,
except in the area of reference materials.

Penn's Rank* in Association of Research Libraries (ARL)

Electronic Information: Acquisition and Use

According to the 1988 edition of the Directory ofOnline Databases
thereare 3,893 setsordatabases available atthe presenttime,from 1,723
producers. Most ofthis material is information about information, data,
abstracts or indexes. A very small proportion is full text. The U.S.
accounts for 45% of the producers, the U.K. 7%, Canada and France
each 5%, the Federal Republic ofGermany 4%, and Australiaand Japan
each 2%. Very little is available from Eastern Europe, Africa, Latin
America, and East Asiaoutside Japan. This represents a minute percent-
age ofworld publishing. In 1984 world book production came to around
574,000 titles and database production to around 2,000, many of which
were proprietary or restricted.

The number of publicly available databases is said to increase at
the rate of20-30% peryear according toone author. Howeverthis form
of publishing suffers from considerable volatility. In 1986, 3,169 data
files were produced. Ofthese 108 weredropped and 1,000were altered
significantly. Others were proprietary or restricted, leaving 567 bases
actually available in stable form.

Penn has access to approximately 485 databases in the Libraries or
through PennLIN. In addition, patrons have access to BRS and several
other composite orspecialized databases at reduced cost, through time-
sharing arrangements.

Last year, there were about 26,000 hours of use of locally loaded
databases, such as MEDLINE and ABI-INFORM, in campus Libraries.
The Libraries urgently need to load other local databases of high
potential use, such as Current Contents, which contains the tables of
contents ofcurrentjournals in most academic fields, the ERICdatabase,
Psychological Abstracts and others. The Library's information re-
sources budget will need to be increased in a way that can handle
subscriptions and purchases of electronic information resources which
are incremental to, not supplantive of, the more traditional information
needed primarily by scholars in the humanities and social sciences.

Available data show that electronic information is rapidly comingto
dominate the world ofinformation about information. Reference sources,
abstracts, indexes, tables of contents, and other similar publications are
fairly rapidly coming to be available in electronic form. In addition,
significant bases of data and information for the sciences and the
quantified social sciences enable information to be rapidly accessed and
disseminated in an environment where time is essential to successful
scholarly productivity. Whilethe traditional information store needs to
be improved for the humanities and some social science fields, elec-
tronic information and rapid information delivery systemsare becoming

increasingly vital for experimental, applied, and grant-related research.
The Library participates with Computing in requiring infrastructural

improvements within the electronic information environment at Penn
that will provide consistent interfaces, as transparent as possible for the
user. The structure of microcomputers currently being established for
purposes of word processing and text creation can then be used to
provide distributed access to information resources, as well as comput-
ing communication capacity. The networking of these small, increas-
ingly powerful microcomputers transforms them into workstations so
that information can flow, with relative ease throughoutthe University,
mustbe one ofPenn's highest priorities during the five years ahead. The
7,000 faculty and students whouse the Library system each day require
access both to the word processing facilities and to the network
information manipulation and transmission features of this electronic
infrastructure. Much development both in hardware acquisition and
installation and in networking will be required to complete the process
of"wiring" the campus, including the libraries in orderto support ade-
quately the functionality required to optimize campus-wide support of
the new modalities of research, study and teaching.





Creating an Information Equilibrium
How is the University to improve its traditional information and

knowledge resources, add sorely needed new electronic information
bases and files, and develop the electronic hardware and network
resources required to support scholarly work as it will take shape over
the next five years?

An equilibrium is needed that will allow construction ofan informa-
tion environment that will satisfy the needs of numerous academic pro-
grams at Penn, ranging from allied sciences to the "hard core humani-
ties." What is required is a pluralistic information environment that can
match the pluralism of methodologies, subjects and disciplines of
Penn's wide-ranging programs of teaching and research.

Table I represents the range ofneeds required by the different sets of
disciplines ofthe sciences, the humanities, and the social sciences. The
sciences and humanities may be seen as poles representing different
extremes on the knowledge-information plane, with the social and
behavioral sciences being scattered in between.

Penn requires both a strong store of traditional resources for its
programs in the humanities and history, and an information center or
broker structure for the sciences and technology that more closely
resembles the information center of a business or industrial research
model than the traditional library. The former will continue over the
years ahead to look and work like a traditional library, but with a new
electronic component for information access, electronic information de-
livery, text processing, and communication.

The sciences will require a very different form of "library" from the
one that has traditionally existed at Penn. Widespread local access to
information (in labs, libraries, offices, etc.) and rapid delivery, using an
electronic infrastructure, must be created in order toprovide forthe new
and interdisciplinary information needsofresearch andgraduate educa-
tion in the sciences and quantified social sciences.

In all cases, in order tooptimize the cost-benefit, resources should be
focused on peaks of excellence for the University, its schools and its
departments, rather than distributed equally across all potential fields.
Core needs of groups of faculty representing significant or major
initiatives should be emphasized, perhaps at the expense of cost and
labor intensive unique or exotic initiatives of single faculty members. In
the latter case, particulareffort should be made to gain external sources
of funding to sustain more isolated or adventuresome efforts.

In addition, the resources ofthe University's development structure
and current capital campaign should be focused in a way that can help
supplement existing resources allocated to support both traditional
information needs. The information needs created by new technology
in the area of electronic information create supplemental needs that
require supplemental resources.





The Library in the Period of Information Transition
The nature ofthe Library is changing. Change must be attuned to the

availability of electronic information and the need of academic pro-
grams for it. The term "Library" must be understood to mean both the
store of traditional paper documents and related services, and also the
principal electronic information broker on campus.

Real financial growth is needed to cover the information needs ofa
first-rate University during the five years ahead. For example, if the
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overall cost ofa steady volumeofnew information (includingcost-rise,
inflation, and dollar revaluation, etc.) is measured at 10% in one year,
and the resources allocated by the University are 5%, there is a decline
in the University's buying power of 5%, not an increase of 5%. To
achieve a real 5% increase, the University will have to allocate 15%
against a 10% cost rise in order to achieve an actual 5% improvement
in buying power. There should be an effort to measure the actual cost
increase of information acquired by the University, and a concomitant
effort by the University administration and the Schools to provide for
supplemental, gradual growth increments over each of the next five
years.

As has been demonstrated above, electronic information is expand-
ing less rapidly than has been projected over the last twenty years. We
project roughlythe same growth rateoverthe next five years. However,
thecost ofasingle database is oftenmuch greater thanthe costofasingle
traditional book or most journals. There are also associated require-
ments for networking, hardware, infrastructural development, comput-
ingand data processing. Stepping up the available budget for electronic
information at the present time will enable the University to position
itself well and soundly in this area, andeliminate enormous, inflated step
costs that will arise later on when the field begins to expand more
rapidly.

Lack of Empirical Study of Information Use
To date, both the Library and Computing on campus have tended in

planning to be guided by assumptions andclaims made by faculty about
their needs for information and knowledge. There has been little
empirical study or data presented other than Library circulation figures
orvolumes of mainframe computer use. A few years ago, a majorstudy
of information use and need was conducted for U.S. Council on Higher
Education by the Office of Scholarly Communication ofthe American
Council of Learned Societies. The data gathered was presented as a
composite study in The Chronicle ofHigher Education. The study was
subsequently revised and applied locally at Stanford University, both to
ascertain the difference between Stanford and the national norm, and to
provide an empirical basis for thedevelopmentof information resources
on the Stanford campus.

The Vice Provosts for Libraries and Computing plan to conduct a
jointstudyofinformation and computinguse onthe Penn campusduring
FY 1990 in order to develop an empirical basis for planning and
budgeting over the next five years. Results ofthe study will be widely
publicized, and broadly discussed by appropriate campus groups.





A Conceptual Plan for the Support of
Electronic Scholarship at Penn

Computer technology is gradually affecting many aspects of teach-
ing and research at Penn. It is similarly influencing and shaping the
pattern of Library services which support these vital University func-
tions in a way that can be synergistic and mutually supportive ofthe ef-
forts of the office of the Vice Provost for Computing and computing
units of the various schools of the University. Just as the work of
technical processing and interlibrary services has been revolutionized
by automation, so too have public services taken advantage of the
computer revolution to provide patrons with an increasingly wide
variety of information resources in various electronic formats.

Thecollection development andmanagement program ofthe Library
is "format blind," and is based on the need ofPenn's academic program
for knowledge and information. It is not the form but the content that
drives our acquisitions policy. For some years the Library reference
operations have been integrating into routine operations both locally
held electronic information and that available through subscription or
unit-payment off campus.

However, not all faculty and students at Penn have convenient or
transparent connections to all of the information that is beginning to be
available. Further, less than 1% of information produced around the
world each year is available in electronic form. Nevertheless, the
Library is working to identify new resources designated by faculty as
especially useful and, when it appears to be financially possible, is
acquiring these material for use -a process shared in a mutually sup-
portive way by the computing units of Arts and Sciences, Medicine,
Wharton, and other schools.

Within the sphere of electronic information at Penn, the Library's
primary function is liaison with faculty to identify appropriate re-

sources. The Library also selects and acquires formal information that
is "published" or "juried" made available forscholarly use through tra-
ditional publishing and distribution sources, including electronic schol-
arly information for local distribution knowledge and information
sources for Penn's programs that appear to be cost-beneficial for local
acquisition and mounting. The Library's acquisition budget is used for
purchase of these materials and will be augmented over the years ahead
to make possible aggressive pursuit of appropriate new information
sources. At the same time the Library provides access to "brokers," a
wide range of information resources or bases off campus, made avail-
able through the campus network.

The Library also has the responsibility of creating "catalog" records
for all "formal" informational materials, including information in elec-
tronic formats, available for faculty and student use on campus, and
shares withcomputingorganizations responsibility for providing infor-
mation about access and use. The Library also has responsibility for
ensuring that information about how to gain access to electronic
resources is readily available through the catalog or other means. The
Library shares with Computing and with appropriate faculty units
responsibility for informing people about operational access to and use
ofmaterials in electronic formats wherever they may reside on campus,
and regularly teaches about how to find, gain access to, and use infor-
mation which has been acquired on campus in electronic formats. To
thisendthere will need to be facilitiesdesigned for instruction intheuse
of electronic materials throughout the library system. Most librarians
in public service units provide basic consulting service for databases
available on or through PennLIN and PennNET, but will count on their
colleagues in computer centers for training and consulting at more
advanced levels concerning useofsoftware, hardwareorthe application
of systems.

Library patrons are gradually becoming more sophisticated in their
knowledge of available resources and in ways of manipulating elec-
tronic information. As scholarly use of computing, text creation, and
video technology develop, Library services need to keep pace. The
question is how to provide necessary technology, instruction, and
support to facilitate the growing integration of electronic media with
more traditional materials and with the methodologies of scholarship,
teaching, and study. In addition to distributed technology we must
provide easy local access and the linkage of all Library workstations to
PennNET. The Library strongly supports all efforts to create consistent,
transparent and effortless connectivity for members of the campus
community to all informational and knowledge resources available on
campus.

What follows is an attempt at a conceptual framework and outline
within which the Library will collaborate with the Vice Provost for
Computing and campus computer centers in the design and implemen-
tation of electronic services for Penn patrons.





Support of "Electronic Scholarship"
In planning forthe future, an all-important and all-pervasive dimen-

sionofthe University will be electronic scholarship (useby faculty, stu-
dents, and staff for computing, electronic information access, and
electronic communication capabilities in their daily work). To support
this pervasive activity, computing capacity, information retrieval, stor-
age of information and knowledge in electronic formats, and communi-
cation capabilities will be needed. These functions should be available
at scholarly workstations (or personal computers functioning as work-
stations or terminals) which will be located wherever scholarly work is
done: libraries, labs, offices, studies, dissertation rooms, and electronic
classrooms, placed at various locations throughout the University.

Automated systems should be designed to accommodate both exist-
ing and emerging technologies. Maximum flexibility, adaptability, and
capacity for change are called for because the rate of change of
technology is rapid and is unlikely to decline in the foreseeable future.

Automated systems for the Libraries at Penn, as well as for offices,
studies, laboratories, classrooms and dormitories, must be designed
from the perspectives and needs of the faculty, other researchers, and
students, rather thanbeingabstractlyconceived and externally imposed.
Knowledge and information appropriate to the level of program need
should be provided in all appropriate formats in support of scholarly
work.

The Library has responsibility for obtaining and providing access to
"formal" information, while Computing Services has primary responsi-
bility for providing support for other information resources, that is,

4	 ALMANAC SUPPLEMENTFebruary 13 , 1990






scholarly work in progress, the creation ofexperimental orone-time in-
formation bases, computer-based technology for classroom use, the
distribution of information through campus networks, administrative
computing, and support services. The Library will continue to depend
on campus automation professionals and organizations for these latter
services. Computing and Libraries should share in the functions of in-
struction and consulting as appropriate to their functions. A schematic
portrayal of the Library's role within the campus network is attached
(Table II).

Scholars want what they wantwhen and where they want it, whether
or not they fully know what it is that they want. For this reason, frag-
mentation ofaccess to the variety ofautomated data bases and services
now becoming available is inimical to scholarly creation and to the
purposes oftheUniversity. A simple, universally accessible, consistent,
transparent, useful electronic infrastructure is needed at Penn to assure
simple and relatively inexpensive access by all campus users to all
available information sourceson a university-wide basis. Campus users
will require a common set of language and protocols and a minimum
amount of logging off, logging on, complex key strokes, language
variations, or idiosyncratic protocols. A consistent, shared interface is
needed for use by all.

Conclusions and Recommendations
1. Penn's scholarly needs require the design and implementation of

an electronic work environment which will accommodate a wide range
of work styles, from the isolated to the group, from the simple to the
complex, and which will be scattered in a variety of work places, from
dormitories to libraries. Work-stations and networked personal com-
puters should also be available in various configurations to conform to
work styles of users, from pods or clusters to single workstations and
work carrels.

2. Most studies show user self-sufficiency to be a high priority of
campus scholars. Therefore, self-service capacity should be central to
automation design. While technical consulting, search design and other
mediated services will still be required, the emphasis should be on self-
service. For example, a student should be able to retrieve data and
assignments from workstations througha file server without assistance.
We recognize that, despite our emphasis on self-sufficiency, expert and
well-trained technical consultants and library subject specialists will
continue to be as important in 10 years as they are now.

3. Users in many areas will still need access to hard copy or
traditional material over the period that we are developing the techno-
logical infrastructure and superstructure. Therefore, faculty, students,
and staffwill need to be able touse both electronic and traditional forms
(e.g. books,journals)of knowledgeand information, such as books, and
journals, in conjunction with each other. For example, we may wish to
locate terminals in library stacks, orin dorm rooms,orsee students using
video for cross-referencing a written script.

4. The Library will continue to acquire machine-readable data files
basesand sets, catalog them, and negotiate appropriatecomputer homes
for them, including the Library computer, for storage and mounting.
Libraries will provide subject experts and an agreed level of consulting
to guide faculty and students in their use, while Computing staff will
provide more advanced technical expertise and consulting.

5. Printers must be widely available, but conveniently centralized
by location in ways which will provide appropriate security, oversight
and maintenance, quiet areas for study, and where their noise can be
isolated from the processes of study and research.

6. Consistent screens and access mechanisms should be developed
where needed to help bridge idiosyncracies, variant languages or
protocols required for access to different databases or system compo-
nents. Most users will need a consistent environment for their work
across the schools. Anexampleofanexpert systemwould bea computer
program which could lead a student through the process of performing
information searches in a variety of bases via terminal or pc.

7. Functional capacities for each library will need tobeprojectedon
the particular focus of its patrons, who may require access to the bases
of the International Consortium for Political and Social Research
(ICPSR), census data, MEDLINE, LEXIS, or certain specifically de-
signed sets of software or information prepared by an instructor for use
here by students.

8. While personal computers or workstations will need to be distrib-
uted through library facilities, offices, laboratories and dormitories,
more powerful or specialized computers should be located in specially
designed rooms, pods, or centers such as computer labs.

9. Planning for the use of new technologies, such as advanced
computer networking and communication, optical text scanning, fac-
simile transmission, advanced rapid delivery capabilities, and optical-
videodisc capabilities should be introduced as they become cost-
beneficial and increasingly in demand over the next 5 to 10 years.

10. We recommend that the Library's budget be incremented by at
least inflation plus 4% over the next five years in order to provide real
growth in information resources, including focused and intensive devel-
opment of electronic information and data bases and sets.

11. Depreciation funds should be established to provide for periodic
replacement and upgrading of hardware and software. These funds
should be based on the traditional three-to five-year replacement or
upgrading cycle which has become practice, except where longer use
patterns are appropriate.





Appendix
The Library Electronic Information Environment for 2001

How does one happily munch in an intellectual meadow? In an age
when most students and faculty did their creative work with pens and
typewriters, the answer was to create places called libraries that would
house large collections of information in the form of books and
manuscripts, and provide access to them in the form of dictionary
catalogs with millions ofcards. Information in these libraries had to be
found by going and working in them.

The working environment ofthe scholar hasbeen transformed by the
advent of personal computers, which have become the most common
medium for scholarly creation and communication. These personal
computers are not only capable ofword processing and editing in forms
that vastly improve scholarly creation; they are also devices which,
through network inter-connection, can be transmitters of information,
ideas, and knowledge. Personal computers, serving as workstations,
networked with each other, withmainframe computers, and information
located elsewhere, are beginning to provide a whole new working
environment for scholarship in which scholarly work can be infinitely
more flexible, faster, and more interconnected than in the world which
preceded it.

The key to this transformation is the empowerment of the user:
placing in the hands-or the computer-of the user, the capacity to
access a world of information that previously could be discovered only
by physical journey to the library.

Penn's vision for the information environment ofthe mid 1990's -
leading tothat ofthe21stCentury- focuses upon access to the library's
collections and services through a structure of multi-tasking personal
computers networked together as workstations. In ordertoachieve this
vision, Penn's Libraries must be ready to take full advantage of
automated and new electronic information resources to support the
academic information environment of our future.

Phase IofPennLIN (the Pennsylvania Library Information Network)
currently provides an invaluable academic information resource for
students, faculty and researchers. This work was made possible by a
generous initial grant in 1984 fromthe Pew Memorial Trust and through
additional grants from IBM. Central to PennLIN is the online catalog,
now containing over one million titles from the Library's collections.
Circulation information and serials data are also available in the present
form of PennLIN. In addition, two major databases, MEDLINE and
ABI/INFORM, are available for searching online through PennLIN
from any networked campus pc. Other popular databases such as
PsychLit and ERIC are provided in CD-ROM format. Users may gain
access to PennLIN from pcs in many locations throughout the campus.

The Penn Libraries are now poised to begin the second phase of
PennLIN implementation and tomakethe vision ofthe electronic library
real. Todo this we need support to achieve breakthroughs in three major
projects:

I. To develop agateway andaccompanying network technology and
software to provide easy, consistent access to both local and national
information resources. At presentsuchaccess is laborious, difficult and
requires too complex a set of instructional and protocol mechanisms.

2. To enhance the scholarly work environment through fully func-
tional personal computers acting as multi-tasking, computerized work-
stations.

3. To expand available databases in the humanities and social
sciences, in order to provide a largerrange of information in electronic
form to those academic communities of the campus which require it.

continued next page
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We plan to bring together diverse information resources to form an
academic information environment that is seamless and easy for our
users to browse, to learn and to use.

Since 1967, when Penn became the first academic research library to

develop a computerized circulation control system, automating the Li-
braries has been a high priority. Progress has been made, yet more must
be done if the Library is to meet the demands of electronic scholarship
envisioned-and already underway-at Penn.

Table 1





Differences In Information-Need Characteristics By Academic Program

Science/Engineering-Like

Use-Intensive
5-15 Year Collections
Serials-Intensive
Use/Citation Review Sensitive
80% Current
Data/Information-Intensive
Rapid Delivery Vital
Specific Information-Intensive
Lab Research Driven
c. 10% Retrospective
Basic graduate & under-
graduate curricular materials-
mostly textbooks

Social Sciences





Quantlfled*

Psychology
Linguistics
Most Economics
Some Political Science Sociology*
Some Education
Some Communications
C. 15% retrospective

Humanities-Like

Anthropology
Economic History
International Studies
Political Theory
Some Political Sciences
Some Education
Some Communications

c.25% Retrospective

Humanities/History-Like

Need-Intensive
Older Materials Retain Value
Monographs. Monographic Series-
Intensive
Full-Text-Intensive
Primary Text/Source Intensive
In-Library Use Heavy
c.50% Retrospective
More use of a wide range of
materials for undergraduate
curriculum

*Sociology uses more books than journals (Baughman)
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Strategic Directions for Information Systems and Computing
at the University of Pennsylvania

Office ofthe Vice Provostfor Information Systems and Computing

Information...is central to the function of a large research-
oriented university such as the University of Pennsylvania. The
changes in technology affecting the methods and economics of
collecting, storing, retrieving, communicating, and displaying
information will inevitably bring about large changes in the
ways we teach, carry on research, and manage the institution.
For Pennsylvania to maintain its position of excellence in
instruction and research, the University must take advantage of
the revolutionary changes occurring in computing.

-A Strategic Planfor Academic Computing at the
University ofPennsylvania, November 1983





Ourinstitutions are being challenged to find creative ways to
deliver better quality goods and services in an ever more
complex and competitive environment. In such an environment,
management of information itself-its planning, acquisition,
storage, dissemination, utilization and disposal-emerges as
critical to achieving the ends of any university.

-StrategicInformation Resource Management Plan of the
University ofPennsylvania, November 1987





Iskate to where I think the puck will be.
-Wayne Gretzky

Executive Summary







The University of Pennsylvania must plan and manage information
resources-just as it must plan and manage buildings, people, and
money. "Strategic Directions for Information SystemsandComputingat
the University of Pennsylvania" presents a vision anda set of objectives
and strategies for information and computing in the 1990's. Whether
these objectives are achieved in five years or in ten depends on leader-
ship, effective management, and availability of resources.

"Strategic Directions"isa statementofvision, not a detailed plan.The
Office ofthe Vice Provost for Information Systems andComputing will

develop a concrete plan in concert with the new University-wide Infor-
mation Resource Management Committee.





Vision of the Future

"Strategic Directions" is shaped by a vision ofPenn in the 1990's that
anticipates:
Enhancedpersonal productivity, with appropriate information resources
and computing tools, on campus and elsewhere, that are easy to use and
readily available to faculty, students, researchers, and administrators.
Increased collaboration, within and across disciplines, between students
and faculty, and in administrative areas, for example as PennNet is
enhanced by new information services, extended to dormitories, and
interconnected to a more robust, world-wide academic network.
A cohesive University, as an increasingly diverse population of under-
graduates and graduate students, dormitory and off-campus residents,
faculty, researchers, clinicians, staff, and alumni come to value Penn as
more than the sum of its world-class parts. Campus-wide access to new
information servicesandtoan integrated administrative data encyclope-
dia will contribute in important ways to this cohesion.

Invigorated teaching and learning, with support fordevelopment and use

of state-of-the-art presentations, demonstrations, simulations, tutorials,
and access to semantically-organized knowledge bases.
Excellence in research, scholarship, student services, patient care, and
public service, as Penn's ability to attract the best faculty, students, and
staff is supported byour reputation foran outstanding yet cost-effective
information infrastructure.

Role of the Vice Provost

Computing is extraordinarilydecentralized at Penn, withthe schools,
centers, and libraries providing a major share of the facilities and
services. In this environment, information resource management deci-
sions made by one unit can have serious implications for the University
as a whole. Information Systems and Computing provides leadership,
central services, and facilitation and coordination of local initiatives.
Strong central leadership and standards aremost appropriate in network-
ing and administrative data processing, whereas the facilitation role
dominates in academic computing.





Primary Objectives
Information Systems andComputing hasset twelve objectives forthe

next five years. The five primary objectives are:
-Enhance access toscholarly information in partnership with Uni-

versity libraries. Provide consistent, easy, fast access from the
desktop computer to Penn and otheruniversities' library catalogs
and databases.

-Ensure computing capacity for the research community-from
resource sharing within the University to participation in regional
and national supercomputing centers.

-Support school initiatives in instructional uses of computing.
-Provide students with information, network services, and com-

puting tools. Enable students to become partners in the informa-
tion environment, usingthe sametools available tofaculty and re-
searchers.

-Provide administrators with the information and systems they
need to do their jobs. Design new systems and their underlying
data structures from a University-wide perspective to promote the
integrated management of University resources.

Organizational Objectives
The next two objectives involve organizational initiatives:
-Facilitate, coordinate, and support the computing activities of

schools, centers, libraries, and administrative offices.
-Make planning and management of that portion of Penn's infor-

mation environment under the purview of ISCmore widely rep-
resentative and more responsive to Penn's computing commu-
nity.





Infrastructure Objectives
Theremaining five objectives involve creation of the infrastructure

necessary to accomplish the primary objectives:
-Enhance network services and expand the University network,

PennNet, to connect more faculty, staff, and students tothe world-
wide network of colleagues, libraries, academic andadministra-
tive information databases, remote supercomputers, and experi-
mental instruments.
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- Establish an integrated, campus-wide architecture of selected
hardware and software to enable cost-effective system develop-
ment and data sharing among microcomputers, minicomputers,
and mainframes.

- Provide a consistent, intuitive user interface to the selected hard-
ware and software, to encourage easy access and use.

- Make University data accessible, accurate, secure, and widely
understood, within the framework ofa University data encyclo-
pedia.

- Enhance user support services, includingeducation, technical as-
sistance, consulting, and problem identification and resolution.





Strategies
Information Systems and Computing has identified ten strategies to

achieve these objectives:
Close Follower. Stay close behind the leading (some say "bleeding")
edge of information technology in higher education networking and
administrative systems, tobe positioned to integrate proven components
andbuild upon Penn's strengths as an interdisciplinary institution. In the
academic arena, Penn will continue to develop and use state-of-the-art
technology where appropriate in research and instruction.

Funding. Seek increased funding from government, vendors, founda-
tions, and corporations, as well as from the University itself.
Partnerships. Form partnerships-internally with schools, libraries,
centers, and administrative offices and externally with other universi-
ties, industry, and government.
Planning. Establish a broad-based planningprocess that coordinates the
information planning of ISC, the schools, centers, and libraries-and
that serves as input to the budgeting process.
Representation. Create a broadly-representative, campus-wide com-
mittee structure for information management.
Program Management. For development projects, create a Program
Management process characterizedby userauthorityand responsibility.
Organization. Reorganize Information Systems and Computing to en-
sure leadership and advocacy for the major initiatives required.
Quality. Based on the needs of users, establish quality standards and a
process for evaluating and improving services.
Staff Development.Improve eachstage ofISC humanresource manage-
ment: recruitment, job assignment, compensation, training, perform-
ance evaluation, and career-path planning and development.
National Recognition. Encourage faculty, students, and staff-within
and outside ISC-to seek national recognition for excellence in the use
and management of information systemsand technology. This recogni-
tionenhances Penn's opportunities foroutside funding andpartnerships.

Feedback

This version of "Strategic Directions" reflects feedback from many
Penn constituencies. Additional reactions and comments are welcome.





Introduction
Purpose

The University of Pennsylvania must plan and manage information
resources-just as it must plan and manage buildings, people, and
money. Information is strategic for a research university, so sound
planning and management of information technology are essential to
achieve Penn's goals of education, research, and service.

"Strategic Directions for Information Systems and Computing at the
University of Pennsylvania" presents a vision anda setof objectives and
strategies for information and computing atPenn inthe 1990's. Whether
these objectives are achieved in five years or in ten depends on
leadership, effective management, and availability ofresources. "Stra-
tegic Directions" is a statement ofvision, not a detailed plan. TheOffice
of the Vice Provost for Information Systems and Computing will
develop a concrete plan in concert with the new University-wide
Information Resource Management Committee.

As befits the mission of the Office of the Vice Provost for Informa-
tion Systems and Computing (ISC), the focus here is on centrally-
managed systemsand services-but those systems andservicesmustbe
directed to support decentralized activities and to coordinate efforts
among the schools, libraries, and centers.

Reactions

This version of "Strategic Directions" reflects feedback from many
constituencies, including:
- Academic Computing Policy Committee
- Academic Information Environment Committee
- Academic Planning and Budget Committee
- Communications Committee
- Council of Deans
- Network Policy Committee
- Provost's Planning Group
- Roundtable Luncheon
- Wharton Computing and Instructional Technology Committee
- Individual policymakers.
Additional reactions are welcome.





Vision of the Future
Our planning for information systems and services is intended to

assure thatPenn inthe 1990's will be widelyrecognized asone ofthetop
research universities in the world. To achieve this goal, the University
must harnesscurrentandemerging information technology. Here is our
vision.

Personal Productivity
Personal productivity will be enhanced. Computer workstations in

faculty and administrative offices, laboratories, libraries, and resi-
dences will have substantially more processing speed, memory, disk
storage, graphics display resolution, network bandwidth-and ease of
use-thancurrent models. These workstations will support text process-
ing, data entry, searching andretrieval from Penn andother universities'
libraries and databases, quantitative analysis, policy evaluation, com-
munication, and connection to more powerful orspecialized computers,
as needed. We will also begin to see practical applications of artificial
intelligence.

Collaboration

Collaboration will increase, within and across disciplines, between
students and faculty, and on administrative project teams as PennNet is
extended to more faculty offices and dormitories, enhanced by new
information services, and interconnected to a more robust, world-wide
academic network. The academic Internet, now reaching over 800
universities and research institutes in 35 countries, will be extended to
many more locations and will be enhanced by more sophisticated user
directories and information services.

Everyone in the Penn community will have access through PennNet
to electronic bulletin boards ranging from local interest topics to world-
wide scholarly, technical,and avocational subjects. Electronic mail and
simple document transfer, now familiar to many at Penn, will be
followed soonby widespreadelectronic exchange ofadministrative data
as well as documents containing graphics and sound. New technology,
including hypermedia and collaborative authoring and brainstorming
software, will buttress Penn's long-standing strength in interdiscipli-
nary programs.

Cohesive University
Penn will be a more cohesive university, as an increasingly diverse

population of undergraduatesand graduates, dormitory and off-campus
residents, faculty, researchers, clinicians, staff, and alumni come to
value Penn as more than the sum of its world-class parts. Information
technology will serve as a pervasive integrating infrastructure for the
entire community.

Campus-wide access to new information services and to an inte-
grated administrative data encyclopedia will contribute in important
ways to this cohesion. An online service, Pennlnfo, will provide events
listings, job and housing postings, procedures manuals, and train
schedules, all accessible from workstations and public kiosks. Simi-
larly, the next generation of administrative systems will be developed
with emphasis on data interchange and ease of use, not only by
administrators but also by faculty and students.
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Invigorated Teaching and Learning

Teaching and learning will be invigorated by multi-media presenta-
tions, demonstrations, simulations, tutorials, intelligent interactive
imaging, and access to semantically organized knowledge bases.
"Computers at the University will have their most pronounced effect as
learning tools," predictedthe Academic ComputingCommittee in 1983.
Some exciting instructional applications have been developed at Penn
and elsewhere in the intervening years, yet much remains to be done to
capitalize on the increasing power and sophistication of workstations
and networks. By leveraging school initiatives andvendorpartnerships,
Penn will become a leader in classroom innovation, routinely repre-
sentedamong winnersof awards such as the annual EDUCOM-NCRIP-
TAL Higher Education Software Awards.





Excellence
Penn's ability to attract the best faculty, students, and staff will be

supported by our reputation for an outstanding yetcost-effective infor-
mation infrastructure. Prospective students and faculty already inquire
about the availability and quality of computer resources, and this trend
will surely accelerate as information technology plays a larger role in
both the economy and the academy.

Role of Information Systems
and Computing







Mission

The mission of Information Systems and Computing is:
To support faculty, staff, and students in achieving their
missions in education, research, service, and administra-
tion byplanning andmanagingthe University's computing
and information systems environment.





Computing Is Distributed at Penn

Computing at Penn is extraordinarily distributed, reflecting recent
technology trends as well as Penn's decentralized management of
resources. Schools, departments, libraries, and centers provide all
instructional and research computing on campus, as well as substantial
administrative computing and office automation. The library catalog,
PennLIN, resides on a computer managed by the School of Arts and
Sciences. Components ofthe central administration-Developmentand
Business Services, for example-manage their own computing facili-
ties.

Central facilities operated by ISC include PennNet, the fiber optic
data network and associated minicomputers that connects over 100
campus buildings; the central administrative mainframe; and the Com-
puting Resource Center, which provides campus-wide user services.

Decentralization has both advantages and costs for Penn. By decen-
tralizing computing policy and resource allocation decisions, Penn
fosters a creative atmosphere that accommodates the diverse needs of
the University and locates information services close to users. More-
over, Penn's decentralized management and computing services are
compatible with the emerging, preferred distributed computing archi-
tecture. Decentralization has meant, however, that some schools do not
benefit from exciting advances in computing andthat isolated islands of
data, software, training material, documentation, and expertise have
formed.





Role of ISC

In Penn'sdistributed computing environment, Information Systems
and Computing provides leadership, central services, and facilitation
and coordination of local initiatives. Strong central leadership and
standards are most appropriate in networking and administrative data
processing,whereas the facilitation role dominates inacademiccomput-
ing.

More specifically, the role of Information Systems and Computing
is to:
- Build infrastructure and a core ofcentral services.
- Facilitate creation of a shared language of standards for admin-

istrative computing, office automation, and networking.
- Plan, enable, and monitor effective distributed administrative

computing.

-Coordinate and facilitate instructional and research computing.- Represent Penn externally and serve as an advocate for comput-
ing within the University.

Each of these roles is discussed below:





Infrastructure and Central Services. Information infrastructure is like
highways and utility lines-abasic framework of facilities that, once in
place, allows an institution to flourish. The ISC contribution to an
information infrastructure for Penn must extend beyond the current
PennNet to include an enhanced network, an integrated architecture of
selected hardware and software, aconsistent user interface,and a widely
understood base of University data.

Central services currently provided by Information Systems and
Computing transcend the needsof individual schools and centers-user
support by the Computing Resource Center (CRC), development and
support of administrative systems by University Management Informa-
tion Services (UMIS), PennNet management and enhancement by Data
Communications and Computing Services (DCCS), and University-
wide planning andmanagement oftechnology and databy DataAdmini-
stration and Information Resource Planning (DAIRP).
Shared Language. Standards are the shared language that allows the
Penn community to distribute computing and still be able to work
together. TheroleofInformationSystemsand Computing isto facilitate
creation of standards for an essential core of networking, hardware,
software, and administrative data. Penn can be expected to follow these
standards ifthe many University constituencies are part ofthe definition
and control processes.
Distributed Administrative Computing. There is widespread agreement
that one central mainframe cannot provide all the administrative data
processing for the University and that computing should be distributed
as close as possible to users. There is growing understanding, however,
that distributed information systems, designed and built (or purchased)
bymanydifferent units inthe absence of University-wide standards, are
likely to become a "Tower of Babel." Thus a key role for ISC is to
provide guidance to administrative units in system planning and devel-
opment, selection of software and hardware, and management and
support of their information systems.
Academic Computing. In instruction and research, the role of Informa-
tion Systems and Computing is facilitation and coordination. The Vice
Provost will lead where appropriate-forexample, managing access to
networking, establishing vendor relationships, and supporting newslet-
ters and online bulletin boards-and coordinate where benefit can be
gained from drawing on the computing expertise, experience, and
experimentation found at all levels ofthe University. Acentral unit such
as ISC cannot become expert in all of Penn's academic disciplines, but
it can serve effectively as a clearinghouse for innovation, both among
departments and research projects on campus and between Penn and
other institutions. ISC also can play an important, but temporary,
support function for schools that need technological assistance.
Representation and Advocacy. Charged with looking after the interests
ofthe entire Penn computing community, the Vice Provost forInforma-
tion Systems and Computing representsPennto information technology
vendors andexternal organizations (such as PREPNet, the Pennsylvania
state-wide research network; CAUSE; and EDUCOM),and serves as an
advocate for Penn computing within internal councils.

Primary Objectives
Information Systems and Computing has set twelve objectives for

the next five years. The first five objectives directly support Penn's
faculty, clinicians, researchers, administrators, and students. The two
objectives listed in the next section are organizational, and the final five
objectives involve the infrastructure necessary to accomplish the pri-
mary objectives.

Access to Scholarly Information

Objective:	 Enhance access to scholarly information
in partnership with University libraries.

The world'sinformationis growing at an exponential rate. Oneofthe
great challenges facing Penn is providing fast and cost-effective access
to this information, which is increasingly in electronic form. Meeting
this challenge requires strong partnerships with University libraries.

The University Library, as a member of the Research Libraries
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Group, is engaged in cooperative projects to expand and integrate
national, online bibliographic resources. Current users of PennNet can
access not only PennLIN but also several dozen other universities'
library catalogs, as well as commercial and public databases. Unfortu-
nately the data structures and user interfaces vary widely, so only the
most intrepid scholars can navigate successfully. Moreoverinterfacesto
scholarly information are often different from other commonly-used
systemssuchas word processors. ISC andtheLibrarywill work together
to establish consistent, easy access from desktop computers to local and
remote resources.





Research Computing

Objective:	 Ensure computing capacity for
the research community.

MuchofPenn's investment incomputing isdriven by-and financed
by-research projects. The role of ISC is to bring researchers and
facilities together, no matter where they are located. Under current
conditions, it is not surprising for a project to purchase anew computer
while a system with similar capabilities on campus or on the national
network is underused.

Within the University, ISC will promote resource sharing among the
schools, for example by providing resource directories and a system for
matching available resources with researcher needs. Althoughthere are
a growing numberofmini-supercomputers on campus in addition to the
IBM 3090-200E mainframe operated by the School of Arts and Sci-
ences, some University research will continue to require the larger
machines at national and regional supercomputer centers, available to
Penn via the academic Internet. ISC will maintain PennNet's compati-
bility with the Internet, and actively participate in consortia and other
organizations that promote and operate state-of-the-art computing
facilities.

Instructional Computing

Objective:	 Support instructional uses of computing.
Information Systems and Computing will encourage and facilitate

efforts by the schools to obtain or develop technology-based instruc-
tional materials and integrate them into the curriculum. Outstanding
examples of recent developments are computer and video-enhanced
classroom presentation systems, such as "PODIUM" developed at the
University of Delaware; simulations ranging from chemistry laboratory
experiments (University of Illinois) to life in seventeenth-century
France (Stanford); and tutorials such as the multi-media system for
pathology instruction developed at the Penn Medical School. ISC
support for software development will take the form of hardware,
softwaretools, technical assistance, training, and funds forrelease time
and other incentives.

Many developments in instructional computing are the work of
consortia. ISC is the logical focal point for Penn's participation in these
groups. For example, a group of universities and vendors, under the
auspices of the EDUCOM Software Initiative, is addressing such
formidable obstacles as resource directories, evaluation standards,
incentives, and intellectual property rights.





Student Access and Services

Objective:	 Provide students with information, network
services, and computing tools.

Students will become partners in Penn's electronic information
environment with ready access to workstations, PennNet connections,
and software for learning and research. Students can also benefit from
accessto administrative systems, asdemonstrated by widespread use of
the telephone registration option within Penn's new Student Records
Systems (SRS) and by Boston College's public kiosks for querying
financial and registration records. ISC will support student access
through extension ofPennNet to residences and public facilities, devel-
opmentof new systems for student use, inclusion of students in the new
committee structure, and facilitation of student computer purchases.





Information and Systemsfor Administrators

Objective:	 Provide administrators with the information
and systems they need to do their jobs.

Administrators need more responsive, flexible, and easy-to-use
systems that provide access to data resident on mainframes, minicom-
puters, and local network file servers. Accordingly, new hardware and

software systems and their underlying data structures will be designed
from a University-wide perspective, with a common user interface, a
widely-understood data encyclopedia, and professional training and
support.

Organizational Objectives
The two objectives listed here involve organizational initiatives.





Facilitation of Distributed Computing

Objective:	 Facilitate, coordinate, andsupport school, center,
and library computing activities.

ISC will encourage the development of computing resources and
leadership in schools, centers, and libraries in a manner consistent with
the responsibility center approach adopted by the University for the
management of other resources. The ISC also will bring the schools,
libraries, and centers together to set standards for administrative sys-
tems, networking, and office automation. More direct ISC support can
take the form of obtaining grants from outside agencies, negotiating
discounts and service agreements with hardware and software vendors,
maintaining directories and documentation, offering "train the trainer"
workshops, and providing technical advice on networking, systems
acquisition, software development, and data administration.





Planning and Management

Objective:	 Make planning and management of that por-
tion ofPenn's information environment under
the purview of the Vice Provost for Informa-
tion Systems and Computing more widely
representative and responsive.

To harness rapidly changing information technology to the varied
needs of the University, members of the community must participate
actively and effectively in resource allocation and priority setting. It is
our judgement that both the committee structure for information re-
source management and the organization of Information Systems and
Computing must be restructured to accomplish this. Details of the
proposed restructuring are provided in the section on strategies.

Infrastructure Objectives
The aim ofthe five objectives below is to enhance the University's

technical andservice infrastructure-anecessary foundation foraccom-
plishing the primary objectives.





Enhanced Network

Objective:	 Enhance services and expand the
University network, PennNet.

PennNet, currently used primarily for access to host computers and
file transfer, will be enhanced with services such as widespread printing
facilities, online resource and personal directories, software distribu-
tion, and collaborative conferencing media, such as Michigan's CON-
FER. Pennlnfo,the University's online general information servicenow
in the pilot stage, will be expanded in subject matter and breadth of
participation. As graphics, sound, and video transmission become more
important, PennNet will be upgraded. ISC also will participate in
national and international networking initiatives to ensure that the
University is compatible with,and an early beneficiary of, such efforts.

Morefaculty, staff, and students will be connected via PennNet to the
growing world-wide network of colleagues, libraries, academic and
administrative databases, supercomputers, and experimental instru-
ments. PennNet will be easily accessible on campus, at home, or where
faculty, staff, or students travel on University business; at present many
faculty offices and nearly all student residences lack PennNet connec-
tions.





Integrated Hardware and Software

Objective:	 Establish an integrated, campus-wide archi-
tecture of selected hardware and software.

An integrated architecture is required for cost-effective system
developmentanddata sharingamong microcomputers, minicomputers,
and mainframes. Schools, centers, offices, and individuals will be
encouraged to adopt compatible systems bythe desirability ofaccess to
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information and support services. Allresearch universities arecommit-
ted to maintaining a multi-vendor computing environment; neverthe-
less, proliferation ofincompatible systems imposes costs onthe Univer-
sity as a whole.





Intuitive User Interface

Objective:	 Provide a consistent, intuitive user interface
to the selected hardware and software, to en-
courage easy access and use.

Notonly aretherecurrently toomany incompatible systems, butalso
mostsystems aretoodifficult tolearn and touse. Mostexperts agreethat
a"point toaniconon thescreenand clickthe mouse," interface (familiar
to users ofthe Apple Macintosh) is preferable to typing in commands.
Many vendors now offer such interfaces, but not all are compatible.
Moreover there is the formidable problem of extending the interface
when the personal computer is used to access a mainframe database or
remote library catalog.

ISC will develop standards, select proven technology from vendors
and other universities, integrate where appropriate, and support the
selected user interface.

Accessible, Accurate, Secure,

Widely-Understood University Data

Objective:	 Make University data accessible, accurate,
secure, and widely-understood, within the
framework of a University data encyclope-
dia.

Some, but not all, administrative systems at Penn have online
dictionaries defining origins, meanings, and uses of input and output
data. Planningand managementrequiringdatafrom multiple systems-
which differ in both user interface and data definitions-are currently
dependent on a small group of "super users," who have learned the
various systems, interfaces, and idiosyncrasies. An essential precondi-
tion for effective, widespread use of information systems at Penn is
assembly and maintenance of an accessible, accurate, widely-under-
stood base of University data, structured by a University-wide data
model and described in acomprehensive online dataencyclopedia. ISC
also will ensure that policies and procedures are in place to secure data
from loss, modification, or disclosure.





Enhanced User Support

Objective:	 Enhance user support services.
The array ofnew and enhanced systems and services, no matter how

intuitive, integrated, and"user friendly," will nevertheless require more
and better user support, including education, technical assistance,
problem identification and resolution. As in other areas, successful
support will require close cooperation among Information Systems and
Computing, libraries, schools, and centers.

Strategies
Information Systems and Computing will concentrate on ten strate-

gies to achieve these objectives. These strategies focus on coordination
and collaboration with schools, libraries, and centers.

Close Follower

Penn's "close follower" strategy-staying close behind the leading
(some say "bleeding") edge of information technology in highereduca-
tion networking and administrative systems-is a cost-effective path to
excellence. Several institutions (Brown, Carnegie Mellon, MIT, and
Michigan are prominent examples) have made leadershipin computing
infrastructure a strategic objective of the institution, with concomitant
investments. Much Penn research and instructional computing will
continue to develop and use state-of-the-art technology, but Penn's
infrastructure strategy is to integrate provencomponents, buildingupon
our unique strengths as an interdisciplinary institution. This strategy
still requires substantial leadership and resource commitments.





Funding

Building and maintaining an effective information environment is
costly. Creative funding strategies will be needed, at the school level as

well as in the Vice Provost's office. Avenues to be explored include
grants and contracts from corporations, foundations, and government;
vendor discounts and multi-user licenses; facilitation of private com-
puter purchases; development efforts in conjunction with the billion-
dollar Campaign for Penn; as well as appropriate internal funding and
effective charge-back mechanisms.

Partnerships
Thethird strategy is to establish internaland external partnerships for

planning, application development, support, and fund-raising. External
partners will include other universities, government agencies, and
commercial enterprises including vendors of information technology.
Internal partnerships willbe formed with schools, centers, libraries,and
administrative offices, to better leverage resources in those organiza-
tions.

Planning
The fourth strategy is to establish a broad-based planning process

that coordinates the information planning of Information Systems and
Computing, the schools, centers, and libraries. Five-year plans, updated
annually, will serve as input to budget decisions. Data Administration
and Information Resource Planning will facilitate and coordinate the
planning process.

Schools will be encouraged to follow the lead ofthe School of Arts
andSciences, whichhas since March 1989 been planning for computing
with support from Data Administration and Information Resource
Planning. Out of planning efforts such as these will come proposed
initiatives to be evaluated by management and by the Information
Resource Management Committee described below.





Representation
The fifthstrategy is to implement a broadly-representative, campus-

wide committee structure for information management. The Informa-
tion Resource Management Committee is appointedby theViceProvost
to participate in planning, development, and management of informa-
tion systems and services at Penn and to serve as a forum for review of
technology-related policy from the perspective of the University as a
whole.

Subcommittees on research, education, administration, and infra-
structure will provide guidance on objectives and priorities in their
areas. Adhoc subcommittees willbe formed as needed when issues such
as office automation and information security cross functional bounda-
ries.

The IRMC and its subcommittees will receive proposals for new
information technology investments and initiatives, help shape the
objectives of these proposed initiatives to take the University perspec-
tive into account, and prioritize new "programs" or development
projects. Once a program is initiated, an IRMC subcommittee will
monitor its progress.

The IRMC is chaired by the Assistant Vice Provost for Data
Administration and Information Resource Planning. The subcommit-
tees oftheIRMCare co-chaired by members ofthePenn community and
by senior staffof ISC. Members include faculty, students, and admin-
istrators.

The committees replace the current Academic Computing Policy
Committee and the Network Policy Committee.

Program Management
The sixth strategy is to establish a Program Management structure to

manage individual development projects or "programs." Program team
roles and responsibilities are spelled out, along with the steps needed to
produce systems on time, on budget, andas users intended. The Program
Management process is characterized by end-userauthority and respon-
sibility as well as strict documentation of management and design
decisions. Each program team is headed by a "Program Manager" who
is usually from the user area.

The Program Management process applies to all major projects
approved by the Information Resource Management Committee and is
strongly recommended for other projects throughout the University.

Information Systems and Computing is responsible for training in
the Program Management approach. A manual, Program Management
at Penn:aManualfor Participants, is available from the Vice Provost's
office.

ALMANAC SUPPLEMENT February 13,1990		11






Organization
The seventh strategy is to reorganize Information Systems and

Computing to ensure leadership and advocacy for the major initiatives
required:
Academic Information Services addresses educational and research
computing needs. This new division will lead the academic initiatives
required by ISC's first four primary objectives and first organizational
objective.
University Information Services builds and manages administrative
systems and supports a base of University data.
Data Communications Services provides shared system components
suchasPennNet thatundergirdacademicand administrative computing.
Computing ResourceCenterhelps end-users-via consulting, training,
advocacy, a hotline, and a help desk. This division will be the first
contact for user questions now directed to other Information Systems
and Computing units. The division will work closely with user support
organizations in the schools and centers.

Planningand Data Administrationcoordinates Penn's information plan-
ning and program management processes, and assures data security and
integrity. Theoffice alsooverseesa "dataencyclopedia" thatdefinesand
describes Universitydataand a "data model"that provides a University-
wide, pictorial representation of data relationships.

The first of these divisions will be new, the next three require
reorganization of the existing CRC, DCCS, and UMIS, and the last
division was established in 1988 as Data Administration and Informa-
tion Resource Planning.





Quality
The eighth strategy is to establish a quality assurance function.

Delivering highquality servicesdemandsextraordinarycommitmentby
every memberof Information Systems and Computing tounderstanding
the needs of end-users and to delivering superior services. Quality
standards must be defined and a quality assurance function formalized
to ensure that performance ismonitoredand thatservices are continually
evaluated and improved.

Staff Development
A talented, dedicated staffwith enough depth and breadth of knowl-

edge, skills, and experience is fundamental to the delivery of quality
services. This ninth strategy requires that attention be paid to each stage
of the human resource management life-cycle: recruitment, job assign-
ment, compensation, training, performance evaluation and counseling,
and career-path planning and development. ISC will facilitate, for
example, movement of staff among Penn's computing organizations,
which is professionally advantageous for individuals, healthy for com-
puting support overall, and will prevent loss oftalented people to Penn.





National Recognition
The final strategy is to encourage faculty, students, and staff-within

and outside ISC-to seek national recognition for excellence in use and
management of information systems and technology. Publications,
conference presentations, workshops, awards, and leadership in na-
tional organizations will focus attention on Penn. This recognition will
enhance Penn's opportunities for outside funding and partnerships.

Status of the Planning Process

Community Review

The senior staff of Information Systems and Computing, along with
school and central administration representatives, have been engaged in
a year-long planning effort, soliciting feedback from Penn policymakers,
vendors, and others during the process.
A September 1989 version of "Strategic Directions for Information

Systems and Computing" was distributed widely for comment. This
version reflects that feedback.





Vendor Feedback

Information Systems and Computing will now seek feedback from
the major information technology companies in order to get their
technical perspective and in preparation for negotiating partnerships.





From Vision Statement to Plan of Action

Information Systems and Computing mustturn this vision statement
into aconcreteplan of action-in concert withthe new University-wide
Information Resource Management Committee. ISC has been develop-
ing preliminary, transition, and five-yearbudget plans, forreviewby the
Information Resource Management Committee and subcommittees.





IRMC Start-up
The Information Resource Management Committee will begin to

meet in the early spring. Key issues for this committee will be priorities
for information and computing over the next five years and appropriate
levels of resource commitment.





Leadership, Cooperation, and Resources

Turning this vision into reality requires leadership, cooperation,
effective management within ISC and in academic and administrative
units, and substantial resources. The staff of Information Systems and
Computing looks forward toworking with the Penn community to meet
this challenge.





Planning Team:
Ronald Arenson, M.D., Interim Vice Provostfor

Information Systems and Computing
Carl Abramson, Assistant Vice Provost, Data Communications

and Computing Services, andActing Executive Director,
University Management Information Services

William Davies, Information Systems Specialist,
Office ofthe Senior Vice President

Dr. Karen Miselis, Associate Deanfor Administration,
School ofArts and Sciences

Dr. Jeffrey Seaman, Director, Computing Resource Center
Daniel Updegrove, Assistant Vice Provost, Data Admininistration

and Information Resource Planning
The Planning Team acknowledges with thanks the thoughtful feedback
from many members of the Penn community to prior versions of this
document, the five-year planning by the individual staffs of the Vice
Provost for Information Systems and Computing, and the editorial and
research work ofLinda May and Frank Topper of Data Administration
and Information Resource Planning.
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Appendix I:
Penn Computing in the 80's

The 1980's have seen a proliferation of computers and computing
services on the Penn campus. Many of these developments were
recommended by the Academic Computing Committee appointed by
Provost Thomas Ehrlich in 1982. The committee's "Strategic Plan for
Academic Computing," published in Almanac in November 1983,
called for:
- EstablishmentofaComputingResourceCentertoprovide central

support services and coordinate decentralized services.
- Creation ofan Educational DevelopmentFundto support instruc-

tional software developmentand integration into the curriculum.
- Provisionofreadyaccess to workstations throughout thecampus.
- Installation and operation of a data communications network.
- Enhancement of multi-user computer facilities.
- Recruitment of a Vice Provost for Computing.
- Creation of a Governing Council for Computing.
Significant accomplishments are evident in all areas except the

Governing Council, a reformulation ofwhich is a primary focus of the
current plan. These developments are listed below.
- The Computing Resource Center(CRC), located on Locust Walk,

provides workshops, hotline service, walk-in assistance, and a
widely-distributed monthly newsletter, Penn Printout.

- Support for instructional softwaredevelopment hascome not only
from central funds but alsofrom majorpartnershipprograms with
IBM and Apple Computer, as well as from several school initia-
tives. Although this has not been a strategic priority at Penn
(compared to Carnegie Mellon and Drexel, for example), exem-
plary software developed at the University has been featured at
national conferences.

- ThousandsofIBM PC's, PC-compatibles,and Apple Macintoshes
have been installed in faculty and staff offices as well as in school
and residence hall computer laboratories. In addition, discounts
negotiated withApple, IBM, and Zenith have made personal own-
ership attractive for many faculty, staff, and students. Neverthe-
less most observers would agree that Penn does not provide
enough public workstations for students.

- PennNet now links most academic and administrative buildings
with ahigh-speed fiber-optic backbone.Over 100hostcomputers,
including PennLIN, the University's online library catalog, are
served by PennNet, and approximately 3,000 usercomputers and
terminals are directly wired, with others connecting via telephone
modems from offices, dorms, and off-campus. PennNet supports
electronic mail and document exchange, in addition to time-
shared computing. Through gateways to regional, national, and
international academic networks, PennNet provides access to a
vast array of bulletin boards, databases, library catalogs, and
supercomputers. The 1983 goal of extending the network to
"virtually all campus locations," was not achieved, however, as
dormitory wiring was found to be too costly.

- The number of multi-user computers on campus exceeds 100,
including two large IBM mainframes, one dedicated to admini-
stration and operated by University Management Information
Services (UMIS) and the other, augmented by vector processors
for high speed calculations, operated by the School of Arts and
Sciences for research and instruction; several mini-supercomput-
ers used in research projects; the IBM system supporting PennLIN;
and numerous VAX-class minicomputers supporting instruction,
research, administrative data processing, and office automation.
In addition Penn researchers use national supercomputer centers
in Champaign-Urbana, Ithaca, Pittsburgh, and Princeton via
PennNet's connections to the regional networks, JVNCNET and
PREPNET, both part of the national NSFNET.

- The first Vice Provost for Computing, David Stonehill, recruited
in 1984, served until December, 1988. Professor of Radiology
RonaldL. Arenson is serving as interim Vice Provost pending the
result ofa nationwide search for Stonehill's successor. Reporting
to the Vice Provost are the Computing Resource Center (CRC);
Data Communications and Computing Services (DCCS), which
operates PennNet; Data Administrationand InformationResource
Planning (DAIRP); and UMIS. Since UMIS wasaddedto the VPC
portfolio, several substantial applications have been installed,
including the new Student Records System (SRS).

Asecondplan, publishedin 1987, alsocontributed inimportantways
to Penn's emerging vision of information systems and computing. The
Strategic Information Resource Management Plan, created by a repre-
sentative senior management team appointedby thePresidentand led by
the Executive Director ofResource Planning and Budget, identified the
information systems critical to the missionofthe University, suggested
strategic priorities, and proposed governance structures and develop-
ment processes for their creation. One direct outcome ofthis plan was
creation oftheOfficeofData Administration and Information Resource
Planning to provide services that ensure the accuracy, integrity, timeli-
ness, and accessibility of University information.

Computing at Penn today is distributed and diverse. Although there
are many computing resources on the campus, the environment is
difficult for novices, for the non-technical, and for most students.
Despite the substantial progress in recent years, much remains to be
done as we move into the 1990's.

Appendix II:

Environmental Forces
In developing goals and strategies, Information Systems and Com-

puting must take into account both internal University and external
forces.

internal Forces
The key internal environmental forces are:

Relationship with University libraries. Information Systems and Com-
puting has an important cooperative relationship with the Library,
whose structure remains centralized and amenable to establishment of
mutually advantageouslinks in technology development. As custodians
of the most important knowledge bases on campus, the Library (along
with the autonomous Law Library) must be primary partners in provid-
ing access techniques and policies for the University community.
Decentralized environment. The decentralized nature of the University
creates an environment with wide latitude in approaching issues.
Decentralization has also contributed to the developmentofsignificant
technological skills within the schools as well as increased usersophis-
tication. In addition, the presence of excellent faculty and students is a
powerful force for change.

The same culture, driven by a responsibility center approach to
budgeting and keen competition for increasingly limited resources,
can-in the absence of integrated planning-foster a divisive atmos-
phere. Such divisiveness can create tensions among schools, between
academic and administrative functions, and between central and decen-
tralized administrative entities. The special challenge of the Vice
Provost for Information Systems and Computing is to lead and facilitate
the integrative planning for information systems and infrastructure that
the University needs.
Demand for services. There is a large backlog of requests for informa-
tion systems and technology services. These pressures are exacerbated
by the lack of a formal, rigorous process that integrates plans of
Information Systems and Computing with those of the rest of the
University. This can lead to a reactive approach to technology develop-
ment, driven by short-term operational pressures, rather than a care-
fully-considered and widely-communicated plan. Similarly, there is no
established University process for needs analysis or justification of
information technology expenses against expected benefits.
Senior management support. Penn's senior management is not only
open to change, but is demanding it.
Perceptions of this Office. The legitimacy of the Vice Provost is well
recognized although past problems in delivering products on time and
under budget have created perceptions of inadequacy that must be
overcome. These problems are exacerbated by lack of campus data
standards.
Staff training needs. While the University boasts a dedicated and
talented staff with a reasonably comprehensive breadth of skills, in-
creased education and training are needed to help them adapt to and
exploit new technologies. Additional systems and services, in the
absenceofa common user interface and University data standards, will
add to the current complexity facing Penn's staff.
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External Forces

The following external forces most clearly affect the current efforts
of Information Systems and Computing:
The rate oftechnology development. Within less than a decade, enormous
desktop computing power has become available at affordable prices.
The mainframe-dominated environment has changed dramatically, as
has telecommunications technology. The diversity of available hard-
ware and software, however, confounds efforts towards integration or
support. In addition, to compete effectively, research institutions now
depend heavily on sophisticated computer-based technology.
Governmental policy, particularly regarding funding of basic research.

Just as investment in expensive technological infrastructure has become
increasingly critical to universities, the pool of federal research dollars
has diminished. This is particularly critical at Penn, where endowments
are smallerthan in peer institutions. Moreover, federal compliance rules
and regulations add to overhead and restrict flexibility.
Activities of peer institutions. Competition for shrinking resources-
including faculty, staff, students, and grants-is heightened by eco-
nomic and demographic factors, in particular, an aging faculty popula-
tion and a more competitive labor market for professional technical
staff.
Overall proliferation of computers and related services in society. This
proliferation-in elementary and secondary schools, peer universities,
businesses, and homes-has raised expectations of all constituencies,
internal and external, regarding the quantity and quality of information
and computing services the University should be delivering.
Vendor relationships. The University has been successful in obtaining
significant support from industrial and commercial organizations to
help build our baseofinformation technology. Because ofthe enormous
costs and complexities associated with these technologies, we must
continue to take full advantage of such relationships, without losing
sight of University priorities.
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