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follow-ons -- and the adaptability of the computers to the
Multics software.
9. At once, Project MAC determines from GE the require-
ments that must be met by a "firm order" for a follow-on
Multics computer -- e.g., whether purchase or only a one-

. 0 : ~.
year rental agreement is required. If possible, as soon as
conclusions derived from the preceding studies are firm,

Project MAC orders a follow-on Multics computer.

Contihgencies in preferred projection of Multics:

.

1. If Multics is not operating solidly by the end of
September, then the CSR Group, the Project MAC Planning
Committee, the ARPA Review‘éommittee, and I, -- all -- have
been wrong, and the only reasonable thing to do is to concede
defeat and salvage as much as possible through writing.

‘2; If GE does not pay foricomputer B (and pays only for
computer A), then in 1969 t#is plan is $150,000 less attractive
than anticipated, and thé néxt—preferred projection (see next

section.) becoﬁes{the preferred projection.

3. if arrangements’caantibe affected to make Multics available
to at least two of the four?étoups -——~ M.I.T. outside Project MAC,
New England Colleges and Universities; ARPA contractors, and
other DOD contractors -- thén the next-preferred projection

becomes the preferred projection.
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4. If ARPA is not willingito make up possible deficits in
"income from use outside Préject MAC" -- $250,000 is needed
from such use in 1970, $400{000 in 1971 -- then tﬁe next-
preferred projection becomeé the preferred projecﬁion.

‘5, If GE's plans for the'46450" turn out not to be satis-
factory and cannot be made éo, then great emphasis is placed
"upon the adaptation studies;

6. If then the adaptation%studies turn out to be negative,

e

or to require 5o much softwére'revision as to make it
necessary in effect to begin a new proﬁect, it wili be best
to concede defeat at least éemporarily and to salvage as much
as possible through writingf

7. If it proves to be beyond Project MAC's financial means
to order a follow-on Multiqé computer, Project MAC will re-

quest special funds for-thaﬁ purpose.



-15=-

i S~

Summary of next-preferred projection of‘Multics: This y
describes the second-most preferred course. .Contingency
plans pertinent to it will%be described later.
1. Multics work continueé and achieves a solid, reliable,
useful Multics System on the 645 computer by the end of
September, 1969. |
2. GE pays for the $l—miilion—a-year-part of the 645 complex;
Project MAC rents and pays%for the less expensive part; the
Alessvexpensive part israug@ented temporarily (six mqnths while
a critical part of the softﬁare development is being carried
out), and the rental is_$72i000 per month for six months, then
$60,000 per month for six mbnthé, or a total of $792,000" for
the year 1969; the two partg of the complex are operated by
Project MAC as two separéte?gomputer systems -- A, the smaller,
and B, the larger. | |
3. As soon as the softwar; is working reliably (which must
‘be by the end of September); GE launches a limited, special
commercial service with combuter B, seeking users who can
appreciate and exploit: the Eeatures and capabilities of Multics.
The servicg isxpriced for the marketplace."
4, After the service has ;een launched, the CSR Group of
Préject MAC continues to wo%k on improvement of the Multics
operating system ahd, with pther groups, on development of

user-oriented software, but the CSR staff decreases in size.

i
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Project MAC software,researéhers and developers have free second—l
? priority access to the service computer (i.e., computer B) and
any other Project MAC peoplé who want to use it have a reduced
'rate4(that reflects housing:and operation of the machine by
Project MAC).“Project MAC has fﬁll access, of course, to
computer A, but it is too shall (now that its éugmentation

has been removed) to be useful in'anything but program—systeg'
development.

- 5. Beginning now, the CSR Group devotes an increasing amount
of its effort to orgapizati@n,.documentation, and publication

of Multics. | |

6. The proof of Multics ié its acceptance in the marketplace.
It is judged successful -- and GE presses on with the service --
if, by the end of six monthé from launching, the service has

'af least 10-15* users on line, on the average, during prime

time. Project MAC is counter-proposing that the critical date

be June 30, 1970 ~-~ nine months after the end of September, 1969.

)
i

*Logically, that means at least 10, but GE's proposal said
"at least 10-15." ‘ |
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'1-6. The foregoing provideg for an orderly and reasonable test
of Multics. It introduceskMultics at an early date to potential
users who need it. It savés Project MAC about $225,000 on 645
, T T~

hardware during 1969. It offers a way of continuing to work
on Multics without having ﬁo pay indefinitely for a whole 645
computer. It begins to deérease the size of the staff of the
CSR Group and thus to permit a balancing of group sizes within
Project MAC and a reductioﬁ of full-time research staff in
favor of faculty and graduéte students. It lets the world
undefstand and use Multicsé

From this pointéon this "next-preferred"

projection is identical with parts 7-9

of the pfecedinq "preferred" projection.

Contingencies in ngxt;preferred projection of Multics:

1. If‘Multigs is not opeﬁating solidly by the end of
September, then (as said eérlier) we concede defeat and salvage
through writing.
2. If M.I.T. decides* it%cénndt follow the projected course
(e.g., because it involves ;oo—close association with a commercial

enterprise), then we go back to preceding projection if it is

still viable --' otherwise we concede and salvage.

|

* The proposal that is the ﬁasis of this projection was made by .
GE to Project MAC on January 10, 1969. There has not been .
time for due deliberation by the administration of M.I.T.

o
i
|
{
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3. If Multics is not successful according to marketplace

test, then we go back to preceding projection if it is still

viable -- otherwise we concede and salvage.

i
i
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Computer facilities for'Project MAC: This is a problem now
because Multics is not yet ready for regular use -and orée CngJﬁee
been taken out of service. Project MAC will continue to make some
use of CTSS -- the remaining one. Multics will'be opened in February
to use by tolerant programmers outside the CSR Group. The PDP-10
in the Artificial Intelligenee Laboratory of Project MAC -- at present
just a processor with iGK wofds of memory and a display unit -- will
be used, beginning now, as aﬁ interim computer for graphics research.
A new PDP-10, for which we heve submitted a letter of intent and
which we shall order firmly és soon‘as we can get permission, will,
by summertime, provide an exeellent vehicle for computer graphics
research in Project MAC while it is being developed into a facility
for dynamic modeling in the eehavioral sciences. The PDP-10 in the
AI Laboratory will be augmenged as soon as possible to absorb some
of the load of other parts oé Project MAC. Three courses ef augmenta-
tion are being studied: (l)§ to incorporate the PDP-10 into the
PDP-6 system and thus‘increaée its capacity, (2) to make a separate’
PDP-10 system that will run the time-sharing system already developed
for the PDP-6, and (3) to meke a separate PDP-10 system that will
run the time-sharing system 5eing developed eteBoiE Berauck and
Newman. The first course wiil have to be adopted for the QE}rim,
and it may be adopted for the long ternm, but both the second and
third courses are attractive{ "Either of the latter courses could
blend into a program to adapf Multics and the PDP-10 to each other

if the study of Multics adapﬁation leads to a conclusion favoring

such a program. In addition (té the 645, the remaining 7094 CTss,

i
|
I
l
|
§
t

B



the PDP—6,vand the two PDP-ld's that are in the picture3 fﬁere
are a PDP-7, a PDP-8, and a PDP-9, all associated with graphic
displays, that will bé used in graphics research and dynamic
modeling. The foregoing plah.for Project MAC's access to computers
will have the effect of concgntrating the project's work mainly on
DEC* equipment until Multics%comes into more or less regular
operation, at which time theéwork that requires or contributes

to the Multics capépilities ﬁill move to Multics and the remaindef
will stay with the PDP's.,. |

Relation of Project MAC to the PDP-10 dynamic-modeling facility:

Project MAC has submitted a prOposal to ARPA to develop a facility

for, and to conduct research in, dynamic modeling. The main appli-
cation area is to be the beh&vioral sciences. Project MAC will

develop and operate the faciiity, use the facility in Project MAC

»

research, and -- as the faciﬁity progressively becomes useful --

make the facility available ﬁo behavioral scientists outside of

i
{

Project MAC.

Relation of Projéct MAC?to CAM: "CAM" is the temporary name
of a behavioral-science prog%am in computer analysis and modeling
that M.I.T. has proposed to ARPA. Although the relation of MAC
to CAM has not been fully deﬁermined, it is clear that members of
‘Project MAC will participategin CAM methodological research and in
fostering interaction betweeﬂ computer science and behavioral science.
The extent of this participaﬂion was estimated earlier at $120,000 in
1969, $200,000 in 1970, and 3200,000 in '1971.

ﬁesearch supported by Nétional Library of Medicine: Project MAC

i
t

now has a small contract for research on computer problems in con-

nection with the Biomedical Cbmmunications Network.

* Digital Equipment Corporation

|
{

!
|
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Research proposed to the office of Naval Research: Project MAC ;
has made a proposal to ONR for research in man-computer symbiosis
and for studies of the appliéation of interactive multi-access com-

puting to the management of a research project (Project MAC).

Research to be proposed to National Aeronautics and Space.Agency:.

vision based upon computer tracking of eye movements.

Other proposals: Professor Dennis has submitted a proposal

through Project MAC to the National Science Foundation for research
on the specification of a machine-oriented language to facilitate
interchange of computer prog#ams. Two or three other proposals are
being'formulated. All are small, insofar as funds for 1969 - 1971
are concerned. Coilecfivelyj they represent én effort to supplement
the basic ARPA suppert in thé manner envisioned by ARPA and M.I.T.

|
at the time of the formation of Project MAC. .
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Transition from project to laboratory status: As soon as most of

‘the computer-science-qriented faculty members of M.I.T. are partici-
pating in Project MAC and th§ ratio of faculty members to research )
staff members is 2:1, Projecﬁ MAC will be given. the status of an M.I.T.
interdepartmental laboratory{ The target date, as indicated earlier,

is September, 1970.

Building, space near écademic departments: The first step is now
being taken to lay out a roth plan and to make cost estimates for a |
building on campus for Projeét MAC/LCSE. There is no promise from
the administration of M.I.T.;that such a building will be approved.
The immediate purpose is to sée whether building one would cost less,

/

when amortized over a period bf years, than renting space in Technology

Square. * For the near “ternm, Pro;ect MAC is investigating the p0551b111ty
of operating one small "branch laboratory" at the other end of the ‘
campus from Technology Square and another in the more centrally locafed
building occupied by the Information Processing Center.

Artificial IntelligenceiGroup° A plan for improving the product—

systems and in relating AI systems to theory -- while maintaining

the present high level of préductiveness at the level of component
ideas and programs -- Wwas reéently submitted and apbroved.‘ That plan
will be implemented. |

Sources of additional talent for Project MAC: About two years

ago, the number of faculty mémbers active in Project MAC decreased as
the Multics requirement for funds increased. I hope to reinvolve some
of the professors who formerfy were active. There are many other .
' fagnlty'mgmberS}Whogé:iﬁﬁéfpsks*and:capabilitieg»nake'them exce;lgnt

prospects.
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Moreover, since the computer field is continually increasing in size
and significance, it is apprbpriate that M.I.T.'s computer science
and engineering faculty grow. Project MAC has lists of the outstand-
ing people in the various areas of computer science and engineering
and is eagerly awaiting the budgetary opportunity -- which is offered
by this plan -- to try, in cboperation‘with the academic departments,
to attract some of the best to M.I.T.

i

J. C. R. Licklider
Director, Project MAC
January 13, 1969




