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I ntroduction

Dondd MacKenzies idea of heterogeneous engineering, the development of technology
as a result of socid and technica efforts’ attributes innovation to the developers of technology.
However, this theory fails to recognize the importance of the end-users in the success of that
technology. It can be agued that the usars of technology can bring about technologica
innovation as wel. Student Information Processing Board (SIPB) members were al end-users of
computer technology, but had a profound technologicd effect on the MIT computing
environment. SIPB was a volunteer student group a MIT, founded with the vison tha
computers should be accessible and could become useful for the general populace.

The impact of SIPB on the MIT computing started with ther efforts to incresse student
access to computing resources.  Initidly, undergraduate sStudents did not have access to
computing, despite the deveopments in time-sharing technology. Time-sharing was a socid
technology that changed the way users interacted with machines. By making the technology
accessble to a greater number of users, SIPB brought about technicd and socid innovation to
the MIT community.  Once the user pool included the entire MIT community, SIPB difted ther
focus towards making computers useful. By developing gpplications that would enhance a user's
computing experience, SIPB improved the socid interactions made possble by technology.
Their computing expertise and services dlowed average MIT dudents to interact successfully
with computers, thus SIPB members were the bridge between the highly technicad community
and the average MIT dudent. The efforts of SIPB to provide access to students and make that
access useful blurred the line between a socid and technicd innovation, helping to bridge the
L atourian " Grezt Divide.'

Technology adso played an important role in the culture of SIPB, as it is a common
interest that ties dl of its members together. The culture thrives upon the technologcd savwwy of
its members and their passon for computing. However, the role of technology in the story of
SIPB does not end with a member's graduation from MIT. Technology enables the network of
SIPB dumni to day in touch with each other and current members.  Additiondly, many SIPB
aumni pursue careers in technology-related fields.

The higory of SIPB is a dory of the founding, deveopment, and growth of an
organization that uses exiding technologies This is disinct and unique from typicd sociologica

MacKenzie, Donald A.
2_atour, Bruno.



and higtorical accounts of the development of technology. Insteed of naraing the project
hisory by describing the dynamics, decisons and actions of the companies, laboratories and
individuas who develop technology, we are ingtead interested in how the technology affects
those who use it. The higory of SIPB shows how the users of technology brought about
sgnificant technologica innovation.

Computingat MIT, 1957-1969
The MIT Computation Center was the first centralized computing facility a MIT. The

am of the Computation Center was to promote the ussfulness of computation in education and
explore its potentid in various disciplines. However, access to the computers was limited to
research involving machine computation--undergraduates were generdly not granted computer
time. As interest in computing began to spread, the Inditute required more computing power in
order to accommodate requests for computer time. As a result of increased demand, MIT
replaced the firsd mainframe IBM 704 with a 709 in 1960, and then the 709 with the 7090 in
1962. However, even as computers got more and more powerful, access was never expanded to
include undergraduates.

Time-shaing was the technology that would change the configuraiion of socid
computing a MIT, eventudly paving the way for undergraduate access. Time-shaing was
developed because many researchers were frusrated with the tedious process of running
programs. Researchers had to wait up to a day for results, due to the limitations of batch
processng. In the 1960, inteligent time-sharing operating systems were developed, dlowing
multiple users to operale Smultaneoudy on the same machine. Research in time-sharing
resulted in the formaion of CTSS (Compatble Time-Sharing Sysem) and MULTICS
(MULTiplexed Information and Computing Service). It increased the number of users running
goplications smultaneoudy on the same system and changed the way that users interacted with
machines.



The Computation Center

"The primary purpose [of the Computation Center] is to demondtrate that such machines are as
important a part of the educationd equipment of a modern college as are chemidry laboratories,
for example. A secondary purpose is to foster research in the use of computing machines
particularly in those fields of gpplication which have not yet been explored or explaited fully.'®
-- Philip Morse, Director of the MIT Computation Center, February 10, 1960, in a
proposa to IBM to upgrade to 7090 from 704.

Despite the good intentions of Philip Morse in the quote above, the educationa benefits
of the Computation Center was limited to a sdect few faculty members and graduate students.
Undergraduates were never able to enhance their education through use of the Computation
Center, due to limited computer time. However, the founding of the Computation Center was the
firg deveopment a MIT incorporating computing with education. It was founded as a joint
effort between MIT and IBM, when IBM provided a 704 machine in March of 1957. "We are
pleased to announce the arriva at 8:30 am, March 4, 1957, of a spanking new 43,773 pound IBM
Brainchild® said Morse. Morse was clearly excited about the potentiad educationa benefits of
the new computer.

The Computation Certer was located in the Compton Labs, in what is now the physics
reading room in building 26. Congruction of the Compton Labs had dready begun when a
fecility for the Computation Center was needed. Architects building the Compton Labs intended
to build it in the fashionable style a the time, which was rased off the ground on dilts But
because the IBM-704 was such a huge machine, extra space had to be provided to accommodate
it. Much to the architects chagrin, MIT forced them to build a ground floor to put the computer
in. As a reault, the architects built a ground floor, but tried to maintain the illuson of a building
on tilts by diminating windows on the ground floor and painting the walls blue®.

It took one month to ingdl the IBM-704 because of its sheer Sze. This sysem could
peform 40,000 additions or subtractions, or 5000 multiplications or divisons of 10-digit
numbers per second.  The machine had a magnetic "core’ memory up to 32K words, each word
in memory could be accessed in 12 millionths of a second®.

3 Morse. Memorandum to IBM.

* Morse. Memorandum to the MIT community.
S Corbato interview.

® IBM Archives.



Under a specid cooperative agreement with IBM, MIT facilities would be "generoudy
offered” an IBM-704 Electronic Daa Processng Machine a no cost. The machines were
expensve, as IBM produced only eighty 704 and 705 (virtudly identicad to the 704) computers
for commerciad or classfied operations in the following year (1958). The agreement was
reached with the MIT Computation Center as a facility for MIT use, "with the understanding
that dl the colleges in New England may share in its use'® It would provide up to 7 hours per
day of machine time to participating colleges other than MIT. In 1957, 27 colleges and
universities in New England shared the 704 system. In addition, IBM provided the maintenance
daff, machine operators who were constantly working at the Computation Center.

Priority on the 704 was given to sudents taking courses in machine programming and
gpplications, thesis research and research projects that explored new applications of computation.
Such topics included fundamenta research in stience, engineering, applied budness, daa
processing, tracking of personne in computer operations, but no classfied work. Questionnaires
and applications were sent around for "Scheduled usage of 704 Computer Time." In order to be
granted time on the machine potentid computer users would have to submit a two-page
gpplication in addition to an abgtract and proposa. Once time was granted to a user, the user
would then aso have to compose quarterly progress reports of his research.

Programming on these mainframe computers was conducted with batch processng. To
create a program, one would have to write on paper each line to be executed by the computer. A
keypunch operator would punch the program onto cards, which would be submitted to the
computer facility's personnd that recorded them on a tape. Findly, the tgpe would run and the
results of the output would be sent to a line printer. One would get back the results of their job
usudly a day laer’. Bach processing was dealy tedious and time-consuming.  Professor
Fernando Corbato, Associate Director of the Computation Center, fdt that batch processng was
a source of "persond frudration” and would not alow "programmers to get back to ther

machines and to run more ambitious programs.'*®

As programs became more sophisticated,
queues for getting a job processed became longer and longer. Debugging programs was
especidly difficult because new punched cards would have to be submitted. According to then -

programming student Dave Burmaster ('69), "If you had to debug the program, you turned it in

"Morse. Memorandum to IBM.
8 Morse. Memorandum to IBM.
9 Burmaster interview.

10 Corbato interview.



agan, a day later, and you found out if it had run. You kept doing this until the week had run
out, or the homework assgnment was due. There was no debugging, there was no access, no
sitting there at the termindl, rewriting the program.'**
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Figure 1: Punch Card

Another educationa use of the computing resources occurred in 1958 when the
Computation Center dtarted teaching summer classes on computer programming and training on
how to use the 704. As a reault, interest in programmable computation was piqued. MIT usage
of the IBM 704 can be seen in the diagram below, taken from the 1960 report by Herbert Teager
regarding MIT computation growth.
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Figure 2: MIT Monthly computer usage (in hours) of the IBM 704. **
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The use of the IBM 704 increased steadily from July 1957, as can be seen in Figure 2
until it was replaced by the IBM 709 in July of 1960, which was able to accommodate the
increesing computation load. The 709 was followed by the IBM 7090, the transstorized version
of the 709, in January of 1962.

The 7090 had 32K of core memory to handle the operating system and the input from a
typewriter, and disk memory for other programs. It had five times the computing speed of the
709 due to its transstor technology and could execute 210,000 ingtructions per second. A word
in memory could be accessed in 2.4 millionths of a second.

Figure 3. Illudration of IBM 7094

Because of the greater capacity for computation in the 7090 rdative to the 704 and 709,
monthly usage of the 7090 rapidly exceeded that of the 704'2. In 1963, MIT upgraded to an IBM
7094 (shown above™®).

The IBM-7094 was one of the biggest, fastest machines available, ale to add floating-
point numbers a a speed of about 0.35 MIPS. A standard 7094 had 32K 36-bit words of
memory. Its data channels could access memory and run smple programs to do I/O once Sarted
by the CPU, and could cause a CPU interrupt when the 1/O finished. It could execute 500,000
computations per second and could access a memory word every 2 microseconds. Its cost was
around $3.5 million.

12 Teager, Herbert M, “Summary of 7094 Computer Usage during period Jan 1965-March 1965.”
13 Multicians website.



Thus the Computation Center was able to introduce the idea of applying computers for
educationd agpplications, but resources were limited and demand was too high. Even though
MIT upgraded mainframe technology, demand would not be satiated until the development of
time-sharing systems.

Time-Sharing Systems

Compatible Time-Sharing System (CTSS)
In 1959, MIT Professor John McCarthy theorized that a system could be built to share the

resources of a powerful mainframe computer. His theory was based on his research in artificiad
intelligence, which he had darted in the mid-50's. McCarthy proposed a time-sharing system
with a time-sharing supervisor, which could intelligently dlocate computational resources based
on dgorithms'*. "I think the proposd points to the way al computers will be operated in the
future, and we have a chance to pioneer a big step forward in te way computers are used."'®
Time-sharing was an essentid dep towards more interactive computing and McCarthy’s vison
of intelligent interactions between humans and computers.

McCarthy's time-sharing theory was implemented by Corbato in one of the first working
time-sharing sysems, CTSS (Compatible Time-Sharing System). "Compatible’ meant that the
computer could run time-sharing experiments while 4ill providing baich operations, thus
dlowing the Computation Center to make the trangtion from batch processng to time-sharing
gradualy.’®  Time-shaing systems processed many jobs smultaneoudy insteed of dedicating
their computing power to one task a a time The idea of time-sharing sysems was a
breskthrough because it changed the way that users interacted with machines. Ingstead of
submitting timecards to be processed, users could interact with the machine and receive
immediate feedback, thus giving rise to the idea of socid computing. Time-sharing systems
dlowed for dozens of terminds to be scattered around campus, no longer forcing users to bring
their punched cards to the centrd computer facility. The computer could switch among different
jobs o fast that each user had the impression of running a red-time, interactive application.’
Each interaction with the computer was dternated between different users a a rate fagter than

human reaction time (~0.2 seconds).

14 McCarthy, John.
15 McCarthy, John.
16 Abelson, Hal.
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In November 1961, Corbato demonstrated a crude, "quick and dirty"*® prototype system
with four terminds, built just to demondrate the usefulness of time-sharing, was running on an
IBM 709; the system was switched to the Computation Center's IBM 7090 in the spring of 1962.
This demondraion was effective in proving the ussfulness and feeshility of competible time-
shaing sysdems. It was interestin to note that Corbato had trouble convincing vendors of the
benefits of time-sharing, manly IBM. He described this effort as "like trying to convince
Generad Motors to make airplanes °

Corbato's system had the capability to support four smultaneous users. One user worked
in the background system using the 7090's standard monitor system while each of the three other
usars worked in the foreground system using a flexowriter typewriter, which could punch paper
tape or output the contents of paper tape. The typewriters were connected to the Direct Data
Connection channd of the 7090. A 60-cycle interrupt cdlock as wdl as a trapping system for
user-initiated input-output commands were indaled on the 7090. The interrupt clock would
pause programs as appropriate in order to aternate between users while the trgpping system
controlled I/O such that each user does not see another user's commands or output®.

Time-sharing sysems introduced the time-sharing supervisor (TSS), the software that
would run in the mainframe's core memory. Of the 32,000 words of memory in core storage, the
TSS remained in the lower 5,000 words while the remaining 27,000 words are alocated for the
four users. The TSS handled dl of the commands typed by the user as wdl as dl input-output of
the typewriters, thus dlowing the supervisor to initiate processng by the mainframe when
gopropriate.  Top priority for the next quantum of computation was given to the next command
in the "waiting queue” Once the present caculation was finished, the data was read out to the
gppropriate dump tape and the new command program was initiated and added to the "working
queue” If the waiting queue was empty, then the TSS "executed a smple round-robin of those
foreground user programs in the working status queue’®* I both the working and waiting
queues were empty, the TSS ran the background user program until foreground activity was
reestablished.

17 Abelson, Hal.
18 Corbato interview.
19 Corbato interview.
0 Daggett, et al.
%1 Daggett, et al.
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Corbato's system implemented hardware and software changes to the MIT manframe,
dlowing more usars to use the computer. Simultaneous socid computing was now possible,
paving the way for more sophigticated time-sharing systems like Multics.

MULTICS

The development of Multics, led by Professor Corbato, began in 1965. It was a time-
sharing system darted as a joint project by MIT Project MAC (Multiple Access Computers), Bell
Telephone Laboratories, and Genera Electric (GE). Initidly, it was supposed to be a one to two
year project, but it turned out to lagt four to five years. The main moativation behind CTSS was
to prove that time-sharing was feasble, thus a lot of issues that were not addressed were
incorporated in the design of Multics By increasing the number of terminds from four to thirty,
Multics dlowed for more efficient usage and more Smultaneous users, but did not dleviate the
problen of limited access’®. Computing resources were ill confined to graduate students,
faculty, and certain undergraduates working in Project MAC. However, despite the denid of
direct access for undergraduates, Multics was another technologica applicaton that had a
profound effect on campus.

Multics was a much better time-sharing system than CTSS, because it improved socid
computing, and addressed security issues, and alowed better file-sharing routines. Like CTSS,
Multics aso supported multiple smultaneous users, and further improved socid computing by
dlowing for students to share data, programs, and other computer resources with each other in an
efficient and secure way. "If two users wanted to run the same program a the same time,
Multics would load only a single copy of the program"?®.  Thus two students could work on
individua projects while sharing the same resources, enhancing the educationa benefits of
computers.  Security and file-sharing ideas such as virtud memory and memory rings of
protection were dso employed, as Corbato and Sdzer indicate "ldeas such as virtud memory
access to on line dorage, pardld process organization, routine but controlled informeation
sharing, dynamic linking of procedures, and high-level language implementation have proven
remarkably compatible and complementary.®*  Thus Multics had profound technological impact

22 Multicians Website.
23 Abelson, Hal.
24 Clingen, C.T.



due to the technicd improvements reative to CTSS as wdl as the increase in socid user
interactions.

Smilar to the CTSS, convincing commercid vendors of the benefits of Multics was a
difficult task. When it came time to sdect a vendor for the computer that would support Multics,
IBM was not interested. Time-sharing was a that time what Clayton Christensen referred to as a
"diguptive technology"®>; IBM was reluctant to introduce time-sharing in the mainframe that
was being developed a the time, the 360/65, because of their established success in batch
processing machines. On the other hand, Project MAC was developing a reationship with GE
with the help of Professor Joseph Weizenbaum, a former GE employee.  GE agreed to built the
GE-645, which would become Project MAC's platform for Multics. This business rdationship
between Project MAC and GE would later influence MIT decisons regarding the Computation
Center.

IBM was beginning to get anxious about the new relationship between GE and Project
MAC, but they ill did not want to pursue time-shaing. In 1967, IBM wanted to bring the
360/7 to MIT. In order to mantan good reaions with IBM for future busness endeavors,
Gordon Brown, the Dean of the School of Engineering, organized for IBM to place their new
equipment in a new fadlity in the Brown building, building 39. Brown &so took over the
Computation Center, and renamed it Information Processing Services (IPS).

%5 Christensen, Clayton.
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Figure 4: Man Working on IBM 360

A common philosophy about computing soon emerged with the new time-sharing system.
The developers of Multics, Project MAC, shared Smilar visons on the future of computation.
Project MAC was founded in 1963 with the visions of Professor Bob Fano and Professor J.C.R.
Licklider. Licklider worked on smdl time-sharing sysems with McCathy on a DEC PDP-1.
Fano came to the concluson that computing was ready to emerge as an academic discipline, and
that MIT should start a research laboratory for computation.?® Both believed that computers had
a far greater potential than generd-purpose smulaion systems, since any logica step could be
implemented usng them. We will see that this philosophy towards computing was shared by the
founding members of SIPB.

An interesting Sdenote is that in 1969, Bell researchers working on Multics decided to
continue developing some of the Multics idess, most remarkably the tree-structured file system.

26 Abelson, Hal.
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By cutting corners, they created a working prototype pretty quickly. Another Bell researcher
suggested that the operating system be cdled UNICS, a joke that meant castrated Multics®”.
Eventualy, the Bell crew changed the name of their operating system to UNIX.

A big organizationd change dso happened within project MAC around 1969, when,
under Minsky, the Al team got ther own computers (DEC PDP-6, PDP-7 and PDP-10), and
team members wrote their own operating system cdled the Incompatible Time-Sharing System
(ITS), a direct dap a Corbato's Compatible Time-Sharing System. In 1970, Minsky seceded
from Project MAC and crested the Artificid Intelligence Laboratory.?® According to Corbato,
they built ther own time-sharing system as a response to Multics, but to fulfill their own needs,
with no security implementation, only sdf-policing.?® This worked fine as long as only a few
people used it, the ITS team had a different set of objectives than the Multics, and wanted to
have ther own gyle of management. The implicaions of Minsky's actions only limited
accesshility even more, by creating a sysem designed specificdly for the Al Lab members.
This action undermined the trend of increased socid computing by time-sharing systems, and
would be baanced by the actions of SIPB, which was founded at the same time in 1969.

Founding of SIPB, 1969

The technologicd development of time-sharing provided solid ground for the founding of
SIPB. SIPB was able to increase the user pool to include undergraduates because the computing

needs of researchers had become well supported.

SIPB was founded not on a niche technology, but rather on a critical void to follow and
utilize technology a MIT, to make computers useful and accessible for a wider base of users.
The void was a lack of student accesshility to computers, as wdl as a lack of understanding
among the MIT community of the benefits of computers. The history of SIPB revolves around
the idea of the reationship between technicd and socid innovation by the users of technology.
Although SIPB did not create time-sharing systems, they caused technologica innovation by
linking a larger user pool to the computing technology. They are dso the bridge between the
highly technical community who developed time-sharing and the end users of the technology.

In 1968, many people, especidly the founding SIPB members, saw the computationa

27 Abelson, Hal.
28 Abelson, Hal.
29 Corbato interview.
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powers that were now possible due to the time-sharing sysems. However, there was 4ill a need
to extend the socid reach and technical benefit of these systems to undergraduates. At the time,
MIT had the option for students to creete their own seminars, and to achieve course credit under
the supervison of an MIT faculty member.  Under Prof. Merton Kahne, a student group of six to
eight members including David E. Burmaster decided to create a seminar discussng the MIT
undergraduate experience.  Even though the group conssted of undergraduates from different
maors, the members had the notion that computers would be incredibly useful. They fdt it was
important to follow the trend, and to take advantage and fully utilize the developing technology.

There was clearly a need for change. The members of the seminar sought the help of key
professors like Minsky, Corbato, and Licklider to find a solution to the problem. Licklider had
just been gppointed head of Project MAC, and was an advocate for technological progress. On
his second meeting in January 1969 with the members of the seminar, Prof. Licklider decided to
dlott $100,000 from Project MAC to support undergraduate computing. That sum is equivaent
to over a million dollars today. Dave Burmaster, who was one of the students present at the
mesting, said he "practicdly fell off his chair'®* This alocation was then approved by Provost
Jerome Wiesner and the head of IPS Richard Mills, thus gaining the support of the MIT
adminidration.

"All in the course of eight days, we had gone from nothing, a dream, to what to do next.
Then, of course, redity st in. Dave Burmaster recollected that there was a huge question of
where was this money going to come from, how would it be digtributed, what computers would

30 At that time, the members of the seminar were aware of an IBM 7094 mainframe

we buy?
running CTSS that was going to be decomissioned because it was too dow, and likdy to fall.
This mainframe dlowed thirty Smultaneous users.  Despite the cooperation of Wiesner,
Licklider, and Mills, the members successfully obtained the sysem, but the high cods of
maintenance prevented them from providing access to the sysem. However, their efforts helped
garner support for gaining student access to computing. At that time, many other changes were
coming about. The seminar was coming to a close, and many of the students were graduating.
The members of the seminar then decided to recruit younger undergraduates to further and
continue the cause.

Among the students that were recruited, two of them, Bob Frankston, and Ed Fox, took

24 Burmaster interview.
30 Burmaster interview.
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up the cause and founded the volunteer student group cdled the Student Information Processng
Board (SIPB). They were freshmen a the time, but were adready recognizing the utilities and
capabilities of computers.  Frankston helped dart the computer curricullum at his high school
(Stuyvesant High School), and would later work for Project MAC. Fox was working as a
computer consultant in the Computetion Center at the time. Fox was dso teaching computer
classes for high school students in the area and was darting the firs MIT student chapter of
ACM (Asociation of Computation Machinery). Based on their past experiences, both were
dready interested in integrating technicd and socid aspects of computing technology. They
were dectricd engineering and computer science mgors, and believed firmly that the MIT
adminigtration was not doing enough to provide socid computing to undergraduates. Thus SIPB
took on the role of being the MIT dudent voice for computing. According to Frankston, the
initid god of SIPB was to convince people tha computers were useful both technicdly and
socially and access should be extended to include the entire MIT community. 3

One of the initid efforts to obtain computing resources failed. SIPB approached Ken
Olson, the head of DEC, and asked for a top-end time-sharing system for students? The request
was not approved, but another effort proved successful. Working with Provost Wiesner, a plan
to digribute computing time to students was developed. Computers in building 39 were owned
by MIT, but usage was paid for under federal contracts. If a professor had a research contract
through a federa agency, then he would obtain funding from the agency to complete ressarch m
those computers.  Those computers were busy from 8am to midnight. After midnight till 8am
the next morning, the mainframe computer was guarded by saff in a locked room. The idea
suggested by Provost Weisner was to dlow undergraduate students to submit requests for a
certain amount of computer time during the midnight to 8am shift.  These requests would have to
be tied to an undergraduate thess, a course, or a persond research program, and had to be
approved by the SIPB group. If approved, the student would be given a coupon that would
correspond to an dlotted amount of computer time33 A problem came up with the issue of rates.
The government would only pay for computer time a a rate that was not higher than the lowest
rate charged others. If the university had given student free access, then the government would
have had free access as wel. Provost Weisner came up with the idea of asking the government

to goprove giving the dudents this computer time for free by exchanging time coupons. The

31 Frankston interview.
32 Fox email correspondence
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coupons were worth thousands of dollars in computer time, but could not be exchanged for
actual money. These coupons were hence referred to as "funny money."3*

The setup of adlowing students to directly use the IPS resources was an incredible
breakthrough for student computing and technological progress a MIT. Allowing direct access
to these computers opened up opportunities in undergraduate education that had previoudy been
too computationdly intensve to perform without computers. SIPB was soon flooded with more
requests for computing time than they could handle. A typica amount of time to be alotted for
an undergraduate research project was thirty minutes for a semester, and if more time was
needed, another request had to be submitted. The effect of this new computing opportunity
rippled throughout the MIT community. Professors were amazed by the extensve term projects
of dudents, snce they were now able to include more computationdly intensve modds. "It
opened up the faculty to a new point of view,®® said Burmaster. The faculty were convinced
that it was even more important to further and continue the increase of computing resources.

Figure 5: SIPB Computer Time Applicatior™

In addition to being in charge of distributing computer time, SIPB introduced technical
software projects to the MIT community. SIPB had to decide which projects to fund, since the
high expense of computing limited them from trying everything. The initid sudent gpplications
that they approved involved the use of SPSP, a datidtical package, and projects that involved

33 Burmaster interview.

34 Fox email correspondence.
25 Burmaster interview.

35 Courtesy of SIPB Office
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programming for student classes ?°

Despite the breskthrough in student access to computing, the time-sharing sysem was
not the find solution. There was smply too high of a demand to be able to provide enough
access.  Thus the next breskthrough in MIT computing happened with the next wave of
technologica advancements in the computer industry.

Development of SI PB

This next wave would take place in the late 70s.  IBM, DEC, and Apple dl flourished,
and the move from large mainframes to the age of persond computing had just begun. With the

varigy of computing options avalable, many colleges and universties were turning to the
Interuniversty Communications Council (EDUCOM), a nonprofit computing consulting  firm.
When Weston Burner became the director of IPS in 1977, he hired EDUCOM to scrutinize and
provide recommendations about the current state of computing, as wel as IPS dructure and
sarvices. In the EDUCOM report issued to MIT in July of 1980, the consultants begin the
extensve report with: "In today's world of escdating computer demands and scarce resources we
would expect to find on any campus some angry adminigrative computer users who fed that
their needs are not being met. What shocked us at MIT was that most adminigtrators we talked
with had gone beyond the point of being angry or hodile a the dtuation and were, instead,
demoraized®®  Many of the faculty fdt that IPS was incapable of efficiently providing
computing solutions to MIT-according to EDUCOM's report, the faculty tolerated IPS because
they fdt that Burner was an able director.

However, as a direct result of the EDUCOM report, Corbato was appointed Principal
Officer for Information Sysems and Computing. Along with Provost Francis Low, Corbato
edablished the Committee on the Computing Environment in November 20, 1980. The
committee was charged with providing recommendations to the inditute regarding computing
gods in the future (specificaly in 1990). At this time SIPB had grown in credibility in the minds
of MIT adminigration and MIT redized that student input about the Inditute's future computing
environment would be vauable to the process. One member of SIPB was chosen to be he
gdudent voice on the Committee. The fird SIPB representative was the charman at the time,
William York ('82).

%6 Frankston email correspondence.
3 EDUCOMM Report to MIT
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The report from the Committee on the Computing Environment was not submitted to the
provost until April 2, 1984. York was followed in siccessive years by Wendy Rowe ('83) and
Ramin D. Zabih ('85). Amongst the committeg's most notable recommendations was to construct
a gngle source of campus-wide information systems to integrate four separae entities
Information Processng Service, Project Athena, Telecommunications, and Purchasing.®’ These
recommendations supported the technica trandtion from giant mainframe computers to the idea
of decentralized workstations a MIT. The exponential growth of the affordability of computers,
portability, and power made it esser to convince the administration to increase the number and
digribution of computers around campus. In 1983, SIPB was able to obtain funding to buy
fourteen new video terminds for living groups, thus bringing technicad computation to a broader
audience.  Through its role on the committee, SIPB was able to subgantidly build on the
exiging user poal to include even more undergraduates.  As a result of thelr successful effort to
distribute workstations around campus and ther key role on the Committee on the Computing
Environment, SIPB gained a solid credible presence on campus.

The ongoing computer revolution would dso affect the technicd projects and
responshilities of SIPB.  From the firg datistical package run on the CTSS machines in 1969, to
multi-platform software that was written and supported for the development of Athena, the
skillset of SIPB adapted to different technologies. In 1969, the only programming languages
were Fortran, PL1, and assembly languages. However, over the course of 32 years, many
programming languages have been developed, such as C, Perl, Java, C++, and Lisp. The variety
of these languages enables SIPB to tailor towards specific programming applications. In 2001,
two SIPB membes Keth Windein and Marc Horowitz upset the movie indusiry when they
wrote a 6-line program in Perl to crack encrypted DVDs. Previous atempts to write DVD
cracking programs were atempted in other programming languages, and were a lot more lines of
code, and were not as compact and elegant.®®

Here isthe 6-line Perl code for cracking DVD encryptio program:

#!/ usr/ bin/ perl

# 472-byte grpff, Keith Wnstein and Marc Horowi tz <sipb-iap-dvd@nt.edu>

# MPEG 2 PS VOB file -> descranbl ed output on stdout.

# usage: perl -1 <kl1>:<k2>:<k3>:<k4>:<k5> qrpff

# where k1..k5 are the title key bytes in |east to nost-significant order
s''$/=\2048; whil e(<>{G=29; R=142; i f (( @=unqT="C*", )[20] &48) { D=89; =unqgb24, qT,
@

37 EDUCOM Report to MIT
38 Gallery of CSS Descramblers.



b=map{ord gB8, ungb8, qT, "3$a[ - -

Dl}@NC; s/...%$/1%$& ; Q=unqV, qb25, ; H=73; O=3%b[ 4] <<

9] 256| $b[ 3] ; Q=Q>>8"( P=( E=255) & Q>>12"Q>>4"Q 8" Q) ) <<17, O=0>>8" ( E&( F=( S=0>>14&7
AQ) AS*8AS<<6)) <<9, =(map{U=_%d60r EA=R*=110&( S=(unqT, "\ xb\ nt d\ xbz\ x14d") [ _/ 16%
8]); Er=(72, @=(64, 72, &"=12*(U-

270: S&17)), H'=_%64?12: 0, @) [ _%8] } (16..271))[_]1~((D

>>=8) +=P+(~F&E) ) f or 128. . $#a} pri nt +qT, @} ' ; s/ [D-HO- U_] /\ $$& g; s/ q/ pack+/ g; eval

SIPB dso kept up with the developments in technology and was quick to embrace the
powers of the World Wide Web. They quickly took the domain http://www.mit.edu kefore the
MIT adminigration had thought to do so. 