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ANDREW: A DISTRIBUTED PERSONAL
COMPUTING ENVIRONMENT

The Information Technology Center (ITC), a collaborative effort between
IBM and Carnegie-Mellon University, is in the process of creating Andrew,
a prototype computing and communication system for universities. This
article traces the origins of Andrew, discusses its goals and strategies, and
gives an overview of the current status of its implementation and usage.

JAMES H. MORRIS, MAHADEV SATYANARAYANAN, MICHAEL H. CONNER,
JOHN H. HOWARD, DAVID S. H. ROSENTHAL, and F. DONELSON SMITH

In October 1982, Carnegie-Mellon University (C-MU)
and IBM agreed to create the Information Technology
Center (ITC), an organization consisting of about 30
people, with the task of designing and developing com-
puting technology to support C-MU's needs by the fall
of 1986. Ten members of the organization would be
IBM employees on assignment, and the system—named
Andrew, after two benefactors of C-MU, Andrew Carne-
gie and Andrew Mellon—would be based partly on IBM
hardware.

Several other organizations were assigned formidable
and complementary activities: The Computation Center
would deploy and maintain the system, the Center for
Development of Educational Computing would facili-
tate the production of course-related software, and
IBM’s Academic Information Systems independent
business unit would develop and market related and
derived IBM products.

The project will affect university education in four
main areas:

o Computer-aided instruction. For many years, some
pioneering institutions have used computers to de-
liver instruction. Perhaps the largest effort is the
Plato Project [26] at the University of Illinois where
over 10,000 hours of course material have been de-
veloped. We expect the presence of ubiquitous and
powerful graphics workstations to greatly stimulate
efforts to develop computer-aided instruction—pro-
ducing computer-animated demonstrations is a new
art, and the university is well poised to develop it.

o Creation and use of new tools. A research university
like C-MU is just as devoted to improving the meth-
ods of professional work as to teaching them. A pro-
fessor’s research on a new tool can often be aided by
teaching it, while students form a good set of users
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and sometimes assist in the creation of new software.
Virtually every department at C-MU is pursuing the
development of computer tools. Beyond the expected
activity in engineering and science, there are also
developments in writing, historical research, social
science, music, painting, psychology, and many other
fields as well.

e Communication. With every member of a university
community plugged into a smoothly operating com-
munication system, one can expect far-reaching ef-
fects [10. 27, 31). Class discussions held on a com-
puter bulletin board will last longer, involve more
participants, and allow time for more reflection and
analysis. The use of graphics, formula manipulation,
and automatic typesetting can improve the form and,
indirectly, the content of much of our communica-
tion. We do not expect computer-mediated communi-
cation to supplant the more traditional methods, but
it will broaden and deepen the community’s ability to
communicate.

e Information access. A mark of tomorrow’s profes-
sional will be the ability to navigate in large informa-
tion repositories. A university’s primary database is
its library of books and journals, and our communica-
tion system will provide better access to it. In addi-
tion, it will provide access to the growing number of
worldwide databases. Finally, we expect universities
to develop extensive new databases devoted to partic-
ular courses and areas of specialization.

(See a recent paper from M.LT.’s Project Athena [3] for
a more extensive catalog of possibilities.)

THE TECHNICAL FORERUNNERS OF ANDREW
The Xerox Alto System [11] has been a powerful inspi-
ration for our system, which is based on four key com-
ponents: personal computers, raster graphics, high band-
width networks, and time-sharing file systems.
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