



































na staff fearcd students might become de-
pendent on MS-DOS programs, making
the transition from Ms-DOS to the Unix
operating system that much more difficult.

That wasi'Lall, Students wanled Lo keep
their files on the PC/ATY hard disks, but
Athena demanded that they use floppy
disks. Floppies were slower and not large
enough to store the computer pictures
with which the students were working,

Harrington saw a tug of war between
Athena, which wanted all of its PC/ATs on
campus to be standard, and the students
in ESG, who wanted to use the machines
in their classrooms as they saw fit. The
difference of opinion was no small matter.

The ESG students started ignoring
Athena's proclamations. “We knew what
we wanted to do” Harrington says, When
Athena staff came through, the students
loaded their data from the hard disks onto
floppies and deleted the changes from the
PC/ATs, Tensions finally eased in March
1988, when the PC/ATs were replaced with
two Digital and three IBM workstations.
Finally Athena had achieved its goal of in-
stalling standard Athena workstations in
ESG, and this time they were workstations
that the students could use without
modification. .

erman denjes that Project Athena

I ever had a policy forbidding the use

of outside software on the ESG com-

puters. He polnts to the School of Ar-

chitecture and Planning’s successes in

using commercially available programs as
proof that no such policy existed.

But Lerman isr't surprised that Harring-
ton and others inside ESG had such mis-
perceptions, “That’s very common at the
Institute,” he says, dubbing it “policy by
myth-vention.”

“Myth-vention,” says Lerman, is when

‘2 myth becomes estahlished and penple

view it as a stated policy, It reflects the
difficulty of communicating with large
groups of people about rapidly changing
things” Myth.wention was rampant at
Athena,

“Talways had problems communicating
the current policy. . . . S50 many down-
stream problems were created by bad
communication—people believitg things
to be true that weren't, or not knowing
things that were [true].” There are now
Athena officere with specific responsibil
ities for sharing information with faculty
and students, but If he had to do it over
again, Lerman would have hired someone
to handle communication at the very be-
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ﬂe “*Fishbow!”’ cluster in Building 11
1s equipped with state-of-the-art video
workstations assembled from IBM,
DEC, and Paralax components,

ginning of the experiment.

Some students have found themselves
in the enviable position of being paid to
use Project Athena. These were the stu-
dents who wrote programs and who were
the Project’s paid consultants, developers,
and operations staff,

The computer code for nearly every
Athena faculty project was written by stu-
dents. The Department of Aeronautics
and Astronautics’ fluid dynamics system
was written in part by 38 undergraduates.
“Some [students on that team] worked enrt
extraordinarily well, some were extraor-
dinarily unsuccessful, and most made
some contribution,” says Professor Earll
M. Murman, who supervised the project.
“All learned something about fluid
mechanics and something about Unix.
They all ended up ahead.”

t the same time, Athena itself was
Adeveloping a small band of top-

flight computer hackers to do sys-
tem development and fix bugs in critical
pieces of software. David G, Grubbs, the
Athena systems programmer who hired
them, called them “watchmakers™—a
catchy name he borrowed from a science
fiction novel, The Mote it God’s Eye, by Lar-
ry Niven and Jerry Pournelle.

“I remembered [watchmakers ag] this
group of little creatures who sort of dived
into anything and optimized it,” says
Grubbs, who today works for Digital's
Ultrix Group.

Athena'’s watchmakers perforrmed much
the same function, Grubbs would give

of these,” he vmuld say, “go toit. If you
don't, tell me why" It was a pretty free en-
vironment, Grubbs believes, but very
demanding. “The students may have
thought that I was pushing them at
times—which | did when [ needed help.
They were my only resource.”
Responsible for Athena’s saftware
releases, Grubbs often found himself
working 80 to 140 hours per week and
sleeping 1n fus ottice 10 to 15 nights per
month. Every once in a while, he would

say to his student staff, "Look, I need help.

Idon't care how you get the time, but come

help me” The students would pull.
through, even if it meant staving all night .
to get a piece of suftware or one of Athe-
na's time-sharing machines working:

again.
The watchmakers hived on after Grubbs

left, but they gradually assumed alessim-

portant role.

*T use them in all phases of what 1 do

here,” says Daniel E. Ceer, fr., 72, who has
managed system development for the last
three vears. “Athena would not get by

without them, frankiy. That is not to say

that they are the only show in town, as |
think they were when David Grubbs was
around.”

Geer says that he has restructured the "
system development group, which has
grown from 20 to 3 people since his ar- .

rival, so that projects are now developed
by small teams. Students are on the teams
and are occasionally team teaders. "The
point here, however, is that the students
can’t be expected to take long-term, full-
time responsibility for things. It doesn't fit
in with being a student,” Geer believes.

A third group of students, the gremlins, ‘

were hired to patrol the clusters, inspect
the equipment, and perform periodic
backups. Like the other students on Athe-
na's payroll, their principal motivation

wasn't the pay, but the fringe berefits: vir- .

tually unlimited access to Athena's
resources at a time when other students
were barred from the system or limited to
using the crowded machines al the Stu-
dent Center.

For the student staff and SIPB members,

Athena was an adventure—for some the

pivotal experience ul Uit undergraduate
education. But for the majority of stu-
dents, the first four years of Athena were
at best unnoticed, at worst a major frus-
tration, (7
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PART IV

The

- HACKERS
are still ahead

BY SIMSON L. GARFINKEL, '87

engineering, is taking an expository

writing course which meets in Project
Athena’s “electronic classroom,” On the
desk in front of her is a $10,000 Athena
workstation on which she does all the
work for this subject. Every student inthe
classroom is similarly equipped.

Students nse the network to send copies
of their assignments to each other and to
the instructor, who can insert comments
and criticism directly into the documnents
and electronically return them to the
authors. From the instructor's worksta-
tion, student essays can be projected onto
a large screen for the entire class w0 read
and discuss,

Wu is skilled in using Athena’s editor,
text formatter, and the special programs
she must use to send and retrieve her es-
says. But when she writes assignments for
her other classes, she prefers to use an
IBM/PC that she shares with a friend in
her dorm. '

Wu complains that Athena workstations
take a long time to start up, and that occa-
sionally it is impossible to use the system
at all because of problems with the net-
work. But her real fear is spending hours
typing in a paper and then being unable
to save it because of problems beyond her
control—network faitures and file server
crashes. Her fears came true once, she
says, costing her a night's work, Next
semester, Wu says, “Ithink Iwillusea PC

I»Ching Wi, a sophomaore in chemical

SIMSONL. GARFINKEL i a freclance writer
based in Cambridge, Mass.
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“[f you really know
what you are doing,
‘your files will be

saved someplace. 39

BRETTMASTERS, 91

- .. . It samething goes wrong, I can deal
with it, . . . I don't like to take chances.”

Brett Masters, ‘91, on the other hand,
oftert works in the electronic classroom for
hours after the writing class has ended.
Om a typical afternoon he alternates his at-
tention between reading electronic mail

and writing a program to solve a home-
work problem for Unified Engineering. He
uses Athena for all of his subjects because
he finds the system to he fact, powerful,
and reliable. “You cant lose things,” he
says. Even if the system crashes, “if you
really, really know what you are doing,
[the file] will be saved someplace”
ose anight’s work or never lose any-
I thing? Who's got it straight? Both, as
it turns out. How well Athena works
depends to some extent on what you
know . . . or who you know. Masters says
that he is comfortable with Athena not be-
cause he is a master hacker himself, but
bBecause he has friends who help him. One
in particular is a fraternity brother who
works for Athena, “He did all kinds of
things to my account,” Masters says, set-
ting il up 50 it would be easier to usc and
so files would aulomatically be saved,

Athena does have .a backup system,
However, the backup system is designed
to restore nut individual files but whole
disks, in situations like a disk crash or a
fire, according to Jeffrey Schiller, ‘79, Athe-
na's former manager of operations, “It is
usually easier for a user to retype a file
than for us to get it off the backup tapes,”
Schiller says.

When people come to Schiller crying
that they have accidentally defeted Lheir
theses, the staff often makes the effort to
retrieve it. But in an environment of limit-
ed resources, Athena hasn’t the staff to
retrieve documents for everybody, certain-
ly not in the time frame most students
need. Atleast, that's the story for Athena's
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user community. Those on
Athena's staff with access to the
backup tapes could salvage
their own work or that of their
eomfreves Although Athena is
& designing a new backup sys-
—  tem that is more oriented
toward serving user needs,
Schiller ays, it isn't a top
= priority.
— To Steven R, Lerman, 72,
Athena's first director, the wide
range of student reactions to
Athena is quite ynderstanda-
ble. “It's a story of diversity,”
Lerman says. “The students
have a wide range of needs, re-
quirements . . . and financial
resources. It's unlikely that one
system could accommodate

tives, according to

Dean of Engineering
Gerald Wilson, 61, was to
minimize the effort students
would have to invest in just
e lE@rning to use the system-
(recing them to concentrate on
the educational subject matter.
But in fact, after nearly six years
of existence, Project Athenahas
not been succens(ul inleveling
the differences between hackers and the
students who are less facile with com-
puters. In order to survive in the compli-
cated workstation envirorunent that the
project has created, users find it difficult
to remain “computer naive.”

Most students, says Dave Custer, ‘83, the
teaching assistant for the writing course,
“getburned once or twice. Then there are
a couple of options: you can stop using
Athena because it eats your file every cou-
ple of weeks, or you can [learn more about
the system}.”

How willing MIT students are to invest
time in Athena depends in part on what
their options are. OUne popular alternative
seems to be the Apple Macintosh, which
students can buy at the MIT Microcom-
puter Center at discounts of up ta 36 per-
cent off list price. In many ways, the
easy-to-use Mac fulfills Wilson's require-
ments more than Athena,

Todd Qgawa, ‘87, now a medical student
at the University of Colorado, bought his
Macintosh in September 1984, He couldn't
.use Athena at the time because it was only

npen ta students in special subjects, and
he wasn't enralled in any of them. By the
time Athena made accounts avatlable to all

them all?
One of Athena's objec- “

You can stop using Athena
because it eats your file every
couple of weeks, or you can
learn more about the system. 39

GRADUATE STUDENT
DAVE CUSTER, 83

students in March 1985, Ogawa was a con- |
firmed Mac fan.

“1 felt that the Macintosh was alot more
user friendly,” Ogawa says, “l couldn’t do
lab reports and stuff with Athena very eas-
ily. I didn’t know how to use any of the
software, and I got the impression that it
was harder o learn than the Mac”

t's just as well Ogawa wasn't interest-
Ied in Athena; he might not have been

able to get near it much before he
graduated. Project Athena opened its first
cluster for general student use on March
19, 1985—three months late. It was herald-
ed by a four-page advertisement in The
Tech that encouraged students tu use the
Student Center cluster for writing papers,
sending mail, and playing games. De-
mand quickly escalated as Athena ex-
panded its staff of student consultants to
answer questions and offered a series of
“mini-courses” that would give students
a jump start on mastering the system.

The most important thing about the Stu-
dent Center, says Toby Sanders, ‘89, has
been its availability. “Athena is awesome,”
she says, “because it’s open 24 hours, You
can't expect hackers to stop and close up.”
Indeed, when Schiller closed the clusters

ovet one spring break in
response to a string of equip-
ment thefts, the students voted
him Alpha Phi Omega's Big
Screw award.

But the Student Center,
which had more terminals than
any other cluster on campus,
had only five time-sharing
computers. It was, in the words
of Andrew 5. Gerber, ‘87, who
worked there as an Athena
consultant, “the pits. It was
plagued by very high loads and
people playing games to all
hours of the night.” To make a
bad situation worse, accounts
in the 5tudent Center cluster
were originally given only 250
kilobytes of disk storage—less
space than is on a single PC
floppy disk. That space was
eventually increased to 600
kilobytes. (New equipment
that should allow the Project to
increase student file space to at
least three megabytes may not
be on line until fall 1989 or
later.)

Of course, not all students
were limited to accounts in the
Student Center. Between 1984
and 1987, an increasing number
were enrolled in classes that used Project
Athena for assignments. These students
were given accounts in other, less crowd-
ed clusters, with correspondingly higher
allocations for disk storage. Then there
was a small group of students who were
abe to get friends who worked for Athe-
na to build them accounts in other clusters.

Likewise, Gerber says, there were the
students like Ogawa who could afford to
purchase their own computers, and others
who had access to word processing or
other computer resources through their
part-time jobs. Harold A. Stern, ‘87, for ex-
ample, an editor of the student
newspapel, wiote his essays on The Tech's
typesetter during off hours.

In essence, says Gerber, the early years
of Athena saw the development of a “caste
system” among students, in terms of the
computing power and convenience to
which each had access.

In the spring and summer of 1987, relief

seemed to be at hand. Project Athena
replaced the terminals all over campus
with high-performance workstations--
solving the problem of high loads and
sluggish response time by giving each user
a dedicated computer—and cpened all
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clusters to all students, But use
of the system has continued to
climb, and crowding in the
clusters has actually increased
with time. Indeed, by the end
of the 1988 fall terrn, clusters all
over campus were as crowded
as the Student Center had ever
been.

T can't tell you what the ex-
act availability of workstations
is at this time,” said Director of
Athena Earll Murman in De-
cember 1988, “We don’t moni-
tor that on a daily basis. We did
note that early in the semester,
some of the more frequently
used clusters, like the Student
Center and Buildings 11, 4, and
66, had all of their seats taken
in the after-dinner .tours.”

By the end of the fall 1988
term, there were days that ev-
ory wowkeatation in a cluster
would be in use at 5 am-—still
occupied by students who had
been there from the night be-
fore. In recent survays, 92 per-
cent of MIT undergraduates
report having used an Athena
workstation at least once; at
least 25 percent used a worlstil
tion every single day during the
last two weeks of the 1988 spring semester.,

To ease the overcrowding, says Mur-
man, Athena plans to install 20 more
workstations in the Student Center, a new
cluster of workstations in the Hayden
Library, and groups of two or three work-
stations wherever he can find the space

around the Institute.

If there is a positive side to overcrowd-
ing, it is as a measurement of Athena’s
popularity: Il students will stand in lines
to use computers that offer less storage per
user than a floppy disk, Athena must be
doing something right.

ext 10 word processing and solving
Nproblem sets, the third most popu-

lar use of Project Athena is elec-
tronic mail. At pika, an independent liv-
ing group with an Athena cluster in its
basement, students use e-mail te keep in
touch with alumni who have moved

across town and across the country. And
Dan Schmidt, 91, is one of a growing

" number of students who use Athena to

write home-—his mother works at a
university and his father works for Digi-
tal, and both have access to computer net-
works that are linked to Athena.
Another attraction of Athena is games,
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“At/zena had an enormous

communication problem.
I think it mussed an
opportunity to listen. 39

ATHENA STAFF MEMBER
KAREN COHEN

Although Athena's 1988 survey found that
students average only half an hour a week
playing ganees, walking thuouglua cluster
ot speaking with students suggests far
more. “I'd say that a third of the usage is
playing games,” say$ Mark Kantrowitz, a
senior majoring in mathematics and
philosophy. “Every time I go up [to the
Student Center cluster] looking for a ter-
minal, | see people playing games.”

Mark Eichin, "88, a former Athena sys-
tems programmer, believes that the
amount of game playing is significant, but
his estimate is more like 10 percent. “1
would say that halt of the use is word
processing. What's left is split among read-
ing news and electronic mail, course work,
and games,” Eichin says.

Many of those games take special ad-
vantage of Athena’s high-performance
graphics and network. Games like “X-
tank” and “X-trek” let students at differ-
ent warkstations command tanks or star-
ships, fire missiles at each other as fast as
they can hit the buttons on their mice, and
watch the results on their graphics dis-
plays. For the less belligerent, a game
called “mboggle” lets students compete
with each other in a fast-paced word

game. Athena has even set up
a special file server that stores
games for use from any work-
station.

Although game players are
supposed to vacate their work-
stations when there are other
students who want ta da ceri.
ous work, few students are
willing to bump somebody off
the system. "You would have to
he really obnoxious to do that,”
Kantrowitz says.

ut of Athena's original
O $70 million budget, $50
million was allocated
for equipment, The rest was
divided equally between sys-
W tem development and curricu-
lum development projects.
"That’s really a sizable amount
of money,” notes Earll Mur-
mat. “We had more proposals
{for curricular development]
than we could fund, but in -
general [money] was not a
problem.”

In the past few years, dozens
of those individual proposals
have become programs that
students now use daily. The
moest successful have been
special-purpose calculation

and simulation programs, which let stu-
dents solve traditional problems faster
than they ever could without a computer.

In the undergraduate chemistry labora-
tory, for example, a task that used to aver-
age two nights of work now takes 20
minutes on the computer, In aeronautics
and astronautics, a program called Clas-
cen has shaved weeks off the teaching of
classical control theory. And last fall, 564
students in a class on ditferential equa-
tions used a program on Athena to graph
equations in seconds that would have
taken them half an hour or more to do by
hand. What's more, says Dan Schmidt,
watching the computer graphing the
equations is actually fun—something of a
revolution in the study of mathematics,
surely.

As aresult of these dramatic reductions
in time, teachers say, it is possible to as-
sign problem sets that are oriented more
toward design and creative thought, and
less toward running numbers through a
caleulator, Students claim that speed ena-
bles them to learn a subject more
thoroughly because they have the time to
study more examples,

But is faster always better? Margaret




MacVicar. ‘65. dean for under-
graduate education, has a note
of caution: “It depends on
what the results of ‘faster’ are,”
she says. “Faster often hides the
assumptions and the guts. By
hiding the guts of the calcula-
tion, [the computer encourages
you] ko believe what the pro-
gram tells you, even if it isn't
correct.”

MacVicar worries about
damages to .the learning
process when students use
computers for their calcula-
tions. She cites the example of
a student who uses a caleulator
instead of looking up trigono-
metric functions in tables. With
tables, she says, “you see the
values before the number being
looked up and after. Itis impos-
sible not to notice how non-
linear the function is. The ta-
blea give the engineer a fealing
for the function in a way that a
calculator button marked “SIN'
simply can't”

And some subjects, MacVicar
says, simply require a lot of
time to absorb. “One must
marinate in a subject,” she says.
Teaching a subject quickly by
using Athena could be robbing students
of that seasoning. .

Samuel ]. Keyser, MIT’s associate
provost, is similaxly concerned when sty
dents are encouraged to rely too heavily
o a computer program. “Every program
is defective,” he says. “We must develop
our intuition about how the wuild really
works. And that requires dependerice on
our own brains, not on some subset of cur
brains that has been programmed into the
nearest PC

or all of the anecdotal accounts, ac-
Ftually measuring Project Athena’s

impact on undergraduate education
is difficult. For Athena’s first five years,
staff member Karen Cohen was in charge
of surveying student response to the
" Project, but her questionnaires were con-
fined to patterns of usage. C_chen says thar
Steven Lerman ruled out questioning stu-
dents or individual faculty members about
how well they thought students were
learning the material in particular Athena-
supported subjects.

“We didr't want to put Athena into the
position of evaluating faculty perfor-
mance. That isn’'t what we were there to
do/” Lerman said.

“Ez)mjy time I go to the
Student Center cluster, I see
people playing games
like ‘X-trek,” X-tank,’
and ‘mboggle. "33

MARK KANTROWITZ, '8Y

Unfortunately, by insisting that any real
attempt to measure the impact of Athena
machines and software in particular sub-
jects would amount to evaluating the
teachers of those subjects, the Project hob-
bled its own attempts to document its
value, “I don't think faculty would have
minded filling cut a questionnaire,” Cohen
says, but even that was forbidden. “[Athe-
na had] an enormous communication
problem, I'think it was a missed opportu-
nity Lo listen.”

Lerman denies that he forbade simple
surveys; he just didn’t think they would
find anything useful. "I was very skepti-
cal that we would get anything by send-
ing out surveys. . . . We had enough
trouble getting the faculty to describe their
projects!” Athena did conduct some infor-
mal studies, hie says, they were confiden-
tial, intended solely for the information of
taculty members themselves.
Sometime within the next two years,

PProvost John Deutch, ‘61, plans to
appoint a committee consisting of
faculty and staff-.and possibly students
to assess the impact that Project Athena
has had at MIT. “The committee will be

charged with reviewing the evaluations |

that have already been under-
taken of the Athena Project--
its achievements, its deficien-
cies, and most important, its fu-
ture potential-and structuring
a sl of options for how we
might proceed,” Deutch says.

“There is no doubt in my
mind that we will have o pro-
vide uccess lo computation,
communication, and word
processing for our students af-
ter [the conclusion of the ex-
perimental phase of) Athena,”
Deutch says.

ut just what form that “ac-
Bcess" might take is still

anyone’s guess. Athena
might continue in its present
form. Alternatively, it may be
broken up into MIT's depart-
ments and administrative
structure and offered on a fee-
for-service basis. Already,
operations that have been
thought of as part of Athena—
including the network, the mail
system, and the Kerberos
Authentication System—are
operated by MIT's Office of
Telecommunications,

Within two years, says
George Champine, who heads
Digital Equipment's five-member teamn at
Project Athena, a workstation capable of
running the Athena operating system
might cost less than $2,500, Students may
be asked to purchase their own hardware
and plug it into the campus network. Al-
ternatively, the cost of that hardware might
be factored into tuition. The beauty of
Project Athena’s technical accomplish-
ment js that it supports a multi-vendor
environment—the workstations that stu-
dents purchage need not be manufactured
by IBM or Digital.

Deutch estimates that the cost of main-
taining Athena in something like its
present state might run as high ag $6 mil-
lion per year. Such a high cost, agrees
Gerald Wilson, will not be accepted by the
faculty unless they are convinced the sys-
tem is of educational value. If the primary
use of the systetn is for word processing,
Wilson believes, MIT doesn’t need a
campus-wide network of high-
performance workstations, For Athena to
earn its keep in the years ahead, it is go-
ing to have to demonstrate that its subject-
specific software and clusters of worksta-
tions have a significant positive ilmpact on
the MIT educational experience, [
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ment Corp. and IBM could see that
college students and teaching
faculty were a large—and largely

g lmost six years ago, Digital Equip;

untapped-—market for their products. But -

it was not at all clear how that market
would develop, what would be its priori-
ties or its most important innovations.

Today, after DEC and IBM invested more

than $50 million in MIT’s Project Athena,
there are state-of-the-art workstations all
over the MIT carripus, students and faculty
are using the computers regularly, and
much has been learned about large, multi-
vendor networks in academic settings. But
the academic market is almost as open-
ended as it was in 1983,

IBM and DEC have had very different
approaches to Athena, even though beth
chose to provide the primary funding for
the project for similar reasons—to im-
prove higher education and to establish a
showplace for their first generation of
high-performance workstations in that
setting,

“Everybody was convinced that there
was going to be a feverish level of activi-
ty," says Lesin Comeau, who oversaw IBM
teams at both Project Athena and Brown
University from December 1984 until
February 1987, (Comeat has since left IBM
to become the manager of the Academic
Computing Facility for the Harvard—MIT
Health Sciences and Technology Pro-
gram,) IBM anticipated “lots of C-style
computers, tied together with networks,”
he says. “Besides benevolence, there was
the idea that this was going to be one hell
of a big market.”

DEC had similar abjectives: “It was
aburndantly clear that the advent of work-
stations was going to change dramatical-
ly the way computer services were

SIMSON GARFINKEL is a freelance writer
Living in Cambridge, Mass. This completes his
series on Project Athena,

~~  PARTV

Ripples
across the Academic
- Market

BY 5SIMSON L. GARFINKEL, ‘87

implemented,” says George Champine,
who directs the DEC Athena group based
oncampus. DEC “wanted to be partof an
carly implementation of alarge-scale sys-
tem,” he says. But DEC also wanted to
“make a contribution to improve the gual-
ity of higher education. . . . That sounds
very altruistic, but it is true. We get our
professional work force from the higher
education system, so we like to improve
it to any extent possible.”

The two computer manufacturers
promised MIT both hardware and on-site
personnel for the duration of the experi-
ment. In return, the companies got a na-
tional showcase for their equipment, the
rights to use any system software deve-
loped by Athena, and—perhaps mnst
important—much needed experience with
the applications of workstations at a tech-
' nically oriented university. But the ex-
. periences of DEC and IBM in integrating
| the knowledge they have gained back into

their corporate operations have been very
different.

The DEC Athena group was managed
by Digital's External Research Diviston, a
group designed to “bring back interesting
and useful things to the company;” accord-
ing to Steven R. Lerman, 71, Athenas
former director. 7 - - :

At the end of Athena's first five years,
DEC assigned a full-time technical writer
to the job of preparing an eight-volume in-

- ternal report on Project Athena. The com-

pany ensured that the X-window system,
Athena’s most important single achieve-
ment to date, would be fully functional in
the new VAX Station 2000 by having Jim
Gettys, a DEC employee who was a key
contributor to X, serve on the design team
for the VAX 2000.

Further, Digital is applying Athena's “co-
herence” concept to its own commercial
offerings and assigning 1,200 software en-
gineers to the task of transporting the X-
window system to both Ultrix, the com-
pany’s version of Unix, and VMS, a
proprietary operating system, “It was the
largest software project ever undertaken
by DEC,” says Champine.

IBM’s contribution to Athena, on the
other hand, has shifted among several
groups. Originally it was the province of
the IBM Academic Information Systems
(ACIS), but ACIS was broken into two
different IBM divisions--one for sales and
marketing. the other for technical systems
support. “[These units] are less closely
tied to the products,” Lerman says, and
they “don’t have a corporation-wide chart-
er” to push for the adoption of outside
technology.

Another issue was hardware. Athena
software was developed to run on DEC’s
standard line of workstations. But the
equipment that IBM provided to
Athena—the RT—is simply not the main-
stay of the company’s line of high-
performance deskitop computers, and
software written for the RT will not run on

NMLUSTRATION: JON McINTOSH
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other new IBM machines.
“The result is that DEC has gotten more
out of Athena,” Lerman concludes, “not

because it has more rights, but because it

was better structured to use it.”

Even their locations—DEC's corporate
headquarters are less than 25 miles from
MIT; IBM is based in New York State-—
wotked better for the former. As IBM’s
project manager at Athena from 1983 un-
tit 1985, Richard Parmelee, PhD '66, was
responsible for staffing. “Ihad a very hard
time getting people,” he says, noting that
“we don't have a Maynard nearby’-a
reference to DEC’s research center in Mas-
sachusetts. '

“The list of people to draw from is very
limited, Relocation is hard. . . . We hired
new people, but in the new.hire market,
there i3 an awful lot of competition for
good Unix people, We tried to get support
out of research, but mostly people who are
in Yorktown [IBM's research center in Mew
York] don’t want to come here for a year,”

Parmelee maintains that his search for
qualified engineers was further com-
pounded by MIT's insistence that the com
pany would not own the fruits of the IBM
groupss Athena work. Inside IBM, he says,
patents and developments contribute to an
engineer’s prestige and career advance-
ment, But no such advancement was to be
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had for those working at Athena. Because
of this, working at Athena for an engineer
“was nearly the same as going on an
educational leave.”

James DD, Bruce, MIT’s vice-president for
information systems, sees “different cor-
porate cultures” at the root of the varia-
tions in Athena’s interactions with IBM
and DEC.

“Ken Olson ['50] learned very early that
ideas out of the university were very valu-
able in the marketplace,” Bruce says. He
niotes that Digital showed its commitment
to MIT early in its history, when it gave one
of the first PDP-1 computers to the In-
stitute, '

“TBM is far more market driven,” Bruce
says, “and therefore a different culture. It
had greater difficulty adapting that culture

to Athena, and I think it shows. It shows
in the way the staff interacted with the

project, and the difficulty of getting an
IBM workstation, [It also influenced] the
rate at which technelogy developed at
Athena flowed back to the corporatien.”
Nevertheless, says Carol Crothers, [BM's
manager of technical computing develop
ment projects, which oversees projects at
several universities, “We learned a great
deal from the experience at MIT. One of
the things we learned is that there is a
growing need for Unie-based distributed

It was difficult to lure en-
gineers based at IBM's T|.
Watson Research Center in
Yorktown Heights, N.Y., to the
company’s on-campus Project
Athenn team because it meant
relocating to the Boston area

for a year.

{networked) systems.” IBM expects that its
PSi2 personal computers, which run
either MSDOS or the IBM Unix operating
systems, will fill that niche very well,
Crothers says, As for the RT, Crothers says
that machine seems destined to be used
as a high-performance network file server.

early all of the $20 million that MIT

originally raised for Athena curric-

ulum-development projects has
been spent. And while DEC and IBM
agreed to continue their support of the
project for three years beyond the original
1988 deadline, they are not funding cur-
riculum development.

“It took longer to develop the education-
al software then was expected,” says DEC's
Champine. “The [policymalkers for Athe.
na] made a big push to develop education-
al software beforé the system was ready;
naw the system is in really good shape, but
the money is gona.” : :

To solve that problem, Athena is once
again looking for outside funds. “What we
are trying to do, and it is a continual
challenge; is assist faculty members in
locating [their own] curriculum develop-

ment funds,” says Earll Murman, Athena's

present director. “Honestly, 1 dor't think
we have found that many sources of ﬁiqdw

ing yet!”

PHOTO: 1BM
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Digital Equipment Corp’s..
offices in Maynard, Mass.;. s
were the setting for massive'ef-

fromt Project Athena into their
products. ey

But there are a few shining examples of
private funds at work. One such program
is the Athena Language Learning Project,
which secured a $1,415,000 grant from the
Annenberg/CPB (Corporation for Public
Broadceasting) Project to help fund three
large-scale systems for teaching foreign

Janguages on workstations. (See Athena

Part Ii, January 1989, page MIT 13.)

“Qur project is especially interested in
making education accessible to people
who can't get to campus on a regular ba-
sis,” explains Stephen Ehrmann, ‘71, the
Annenberg officer supervising the project.
“So a teaching method that allows stu-
dents to work more on their own, both
directly with the materials and using the
capacity of the workslation as a copung-
nications device, is quite promising.”

The Annenberg contract wasn't
designed to help Project Athena fund cur-
riculum development per se, Elumann
notes. It was designed to fund a particu-
lar system for computer-assisted instruc-
tion, to be developed by a group of people

at MIT who just happened to be using

Athena.

Funds from the International Masonry
Institute supported development by the
MIT Department of Architecture of a sys-
tem that allows students to draw build-
ings, calculate the construction costs, and

PHOTO: DICTTAL EQUIPMENT CORPORATION

look at buildings with similar features us-
ing a video disc. That software was writ-
ten for the IBM PC, so that it can be used
by schools of architecture across the
country.

hat of the MIT undergraduates—
Wthe people for whom Athena is

intended? On the job market,
says Robert K. Weatherall, dixector of the
MIT Office of Career Services, Athena's
primary benefit has been to those who
have worked for Athena as programmers
and consultants—not for the students who
have simply used the computers in their
classes,

Prospective employers who know of
Athena, Weatherall says, know only of its
technical accomplishments. Companies
wha come recruiting at MIT—particularly
those who already own equipment from
more than ong vendor—would love to
find” students who know how to build
large-scale, networked computer systems
using equipment from different manufac-
turers, Weatherall observes.

Athena’s intention to improve under-
graduate education at MIT is unknown. 1
haven't heard anybody talk about that,”
Weatherall says- The outside world per-
ceives MIT students as superior: Athena
contributes to the intellectual atmosphere

e At v e n e e

of the Institute, but so does UROP and the
senior thaesis that most students must
write. “The outside world doesn’t
ruminate on why MIT people are so good.”

Athena Is Not the; Only Show in Academe

From its inception, Athena was intended
to be a contribution the general universi-
ty edueation. It was not to be just a local
phenomenon. That makes computer use
on other campuses of more than passing
interest to anyone involved with Athena.

MIT is the only American university that
is trying to “do it all” in undergraduate
computing: massive deployment of high-
end, networked machings; system de-
velopment; and creation of course-specific
software. But several schools have under-
taken collaborations with industry that fo-
cus on one or two of those areas, and
many colleges and universities of all sizes
have launched programs to give their stu-
dents and teaching faculty access to per-
sonal computers.

IBM, for example, funded major work-
station projects at two other universities
at about the same time that it funded
Project Athena. One, the Information
Technology Center (I1) at Carnegie Mel-
lon University, set to the task of creating
a network file system that would serve

TECHNOLOGY REVIEW MIT 11
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. campus workstations. The other, the
Scholars” Workstation Project at Brown
University's Institute for Research on In-
formation for Scm)l!ammp {IRI5), inv;ia-

ated ways o involve faculty in us e
: g:;achmeg?? PRt T M;ﬁtxn B ing

- But IBM's arrangements with TTC and
IRIS ‘were unlike those thecompany had
“-with: Athena. “IRIS and ITC were joint
studies,”. explains Richard FParmelee,
- “There was a quid pro quo,’ which gave
IBM exclusive rights to software developed
by those projects. Indeed, IBM now sells
both the file system and the p er's
= tool kit that {MU developed. (IBM even
required CMU tb change the name of the
f ﬁlesystemfrom”Vicef'toAndthﬂeSys«

e, AFS, “because some IBM marketing .
1 rpeople thonght that AFS was better? says

' \Alfred Speéctor, director of the [TC.)

elee’says; “MIT takes very sternly its in-
itellecfral independence Itisnot goingto
“becomea: deve!o;nment organ for IBM or
DECH v
« MIT exerted its mdependenoe in other
ways: At Brown, for ssmmplo, steel screens

ot the windows and high-security locks -
- .om doors prowded the security that IBM

d before: it 'delivered any unan-
. ounced products: But MIT would not ac-’

- cept delivery of any product it could not

Mﬂﬂ MAY!}UN'BIS&Q

MITwouldn't agree toajoint study, Par..

displayin the open, Parmelee says, so
Athena did not receive the pre-release ver-
sions of the RT. Similarly, Athena had no
pre-release equipment from DEC, says

[ Ron Orcutt, Athena’s executive director. -

. Athena’s tough stand on off-the-shelf
hardware and nenpropristary software
was a key/ingredient in the 'project
philosophy, says Steven Lerman. By
avoiding experimental hardware, Athena
also avoided the expensive and tine-
consuming headaches of hardware de-
velopment -and debugging. And by
demancding that neither IBM nor DEC as-
sert intellectual property rights to pro-
grams developed at MIT, Athena ensured
that its software could be distributed in-
nsively. The policies at least made it
possible that educational software written
under Athena spx .
ed at other institutions~-as textbooks writ
hen at MIT have been for generations.
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Intémonsof Grandeur + -~

Whereas Project Athena: has dlrected its
energies toward many small efforts that

Spector, CMU “embarked on a Imore gran-
diose’effort at the begi o i
- With the promise of $4 on per year

from [BM for at least seven years, ITC set

ip could be adopt-

addeduptoa smgle useful system, says™

A Jeft i the Watson
Center for Information Tech-
nology at Brown University,
where a project to put a work-
station on the desk of every
faculty member set the stage
instead for a successful per-
sonal computer network,

out in 1981 to build a file system that could
support, 10,000 machines, says Spector.
What iley created 18 a file system that
shows promise of becoming the standard
for networked workstations.”

Today, the Andrew File System (AI"S) is
used:throughout> CMU--any- AFS."
programuned computer that is on the net-
werk can'access files on any other, AFS
presently supports SUN VAX, and IBM
machines. -

“QOur file servers are in use more wide-
ly than at MIT,” says Spector, noting that
thefile setvers operated by the CMU Pay-
chology and Statistics nts can be
accessed as easily as files on machines in
the Computer Science Department. At
MIT, in contrast, file servers at the Laboras .

tory for Computer Science, the Artificial
| Intelligence Laboratory, and the Media

Lab cannot be accessed easily from Athen
na workstations.s & uhuy e
Moreover, AFS wag demgned to be ana-
tionwide file system, Spector says, Every
file in every Andrew file server the coun-
try has a unique name that can be reached
from any other Andrew file server that is

‘connected to the Interntet. AFS was also

designed: to -overcome.many-of* the .
problems that have plagued Project Athe-
na, such as poor service to remote work

| stations connected by slow network links,:
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C&mcg:'a Mellon Unioersi
ty’s tightly focused project” -
with IBM credted the Andrew ™
File Systein, which can sup-
port any machine on the Inter-

net network.

L

Studants at CMU don't even need high-
performance workstations to use AFS:
“People on PCs can get access to the An-
drew File System using something called
PC server)” Spector says. There are provi-
sions for pecple on PCs and Macintosh
computers to send and receive electronic
mail, and Spector expects that Macs will
have access to AFS in the very near future,

Every student at CMU automatically
gets an account on Andrew with one
megabyte of storage (compared with 600
kilobytes on Project Athena). And stu-
dents who need more storage simply re-
questit, says Robert Cosgrove, director of
computing systems at CMU.

ITC, however, limited its efforts to sys-
tem development and did not try to de-
velop course-specific software to use on
the network. Even though some software
has been developed by other groups at
CMU, says Spector, “there hasn't been a
campus-wide effort on the scale of
MIT's—not even close.”

Despite the differences, both Athena
and I'TC may be growing toward a similar
system, each project taking the best parts
of the other's work. Recently, ITC modi-
fied AFS to use Project Athena's Kerberos
authentication system. And AF5 is being
considered as a possible replacement for
Athena’s current file systems.

PHOTO: KEN ANDREYOD

Maanwhile, in Providence

Brown Universify’s Institute for Research
on Information for Scholarship (IRIS) oc-
cupies a turn-of-the-century converted
house in Providence, Rhode Island. IRIS
was started as a self-supporting research
institute—something new at Brown,” says

its director, Bill Shciipp——to help bring com- -

puters into the educational process at a
primarily liberal arts institution.

TRIS was the vehicle for the “The Schol-
ars’ Workstation,” part of a $20-million-
project designed to put IBM workstations
on the desks of all faculty members and
encourage them to use the machines in
their research. :

“What we were trying to do was begin
to articulate the type of computing
environment—personal computing en-
vironmend and Lanpuy envimnmgnt—
that we thought the faculty at Brown
should have,” says Shipp.

IRIS concentrated on the faculty, in the
hope that teachers who used the com-
puters themselves would introduce their
students to the machines via mandatory
assignments, But IRIS had problems.

“We were waiting for an KT that had a
sufficient number of applications to meet
people’s demands,” says Shipp. “The RT
in the shape and form and with the soft-

' : . ' -
ware that was available [when IBM deli-
‘vered it] . . . only met a very small fraction
of the faculty’s needs. There wete no ap-
plications.” .
Frustrating as it was for the Brown com-

. munity to work with those computers, les-

song’ learned from the Scholars’

Workstation Project enabled the university

to sct up the network it has today, Shipp .-
says, with campus-wide file and print
servers. But the machines on the network
are Macintoshes, [BM PS/2's, S1INs, and
MicroVAXes, “You walk through a lab at
Brown that has RTs and most of [the
machines] are sitting in the corner” Shipp
reports,

tion, IBM's Carol Crothers believes,

may be a “coming together” of low-
end pemsonal computers and high-end
workstations into moderately priced
machines with some high performance
and network abilities.

“I think there is going to continue to be
aneed for very low-cost desktop comput-
ing, just to do word processing and gener-
ate reports,” she says. And as far as the
high performance machines go, she thinks
that “you will see the leadership campuses
like MIT and CMU continuing to push the
frontiers” {1

The outcome of all this experimenta-
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