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The purpose of this Easter note is to bring vyou up te date
orn a development {n ARPA that concerns me greatly «= and will, I thinmk,
also comcern you, It (8 the continued and accelerating (as I
perceive it) temdgency, on the part of the ARPA front office, to devalue
pasic research and the effort to build up an advanced seience/technology
base in favor of applied researech and development aimed at directly
solvimg on an ad hoe basis some of the pressing problems of the DaD,
Let me be clear that I am strongly in favor of ARPA's contributing
maximally to the solution of pressing DoD problems, What concerns
me is that, whereas I see the maim hope im the creatiorm of mew mgthods
and farwadvanced systems based on nrew methods, the prevailing direction
{n ARPA {8 to do research withinm the specitic
contexts of m{litery problems == and not to do researeh
that does not have a military 'buyer! ready to take (t over as soon as
the concept gets well formylated,

The present indications of this direct~
application=criented trend are strong pressures form the mew Director,
George Hellmeier, that IPTD 'redirect! the university Al efforts
te work om problems (vehicles) that have real DoD validity, criticisms
of the Speech Understanding and Image
Umnderstanding programs for not beimg tied directly inte application
projects that wil) be taken over and supported by the Services, strong
emphasis om Software Techmology efforts that will have effects in the
short term (with stronmg pressure to dewemphasize longerw=term research
such as that on fully aytomatic programming), anmd, in general, a
terdency to evaluate IPTD programs by askimna pecole in the Dol offices
(which would use or preside over the use of eventual applications of
our stuft) what they thimk of the programs,

In the case of Al (or Intelligent Systems, IS, as the sub=
elemert of the IPTQ program is called im local paperwerk =« IS mow
{mcludes three subwsuhelements) A]l, KrmowledgerBased Compyter System
Applications, amd Intelligent Terminals), the situatiom is complicated
by the fact that ARPA has been sypportimg basic research at a
rather high level for more than ten years (has spemt more than
50 mi)Ytion om {t), and it (s ratural for a mew director, or even an
old ome, to ask, 'What have we gottem out of {t in terms of improvements
in matiena) defemse?!, (Supermodern punctuatiom conmvention right
therel] LUnfortyrnately, most meople who are asked that ayestior amswer
'] don't krow' or evem 'mothing', IPTO tries te establish that pushdown
1i{sts, interactive debugging {n source language, and even a
big part of time sharimg came out of Al and that AI systems such as
Dendral, Mycin, and Macsyma actually do have expert=humanmieve!
eapabilities or (im some areas) better, but there is In fact a biag
gult between the perceptua)l sets of Al buffs and DoD admimistrators,
and the latter really mean, when they ask about the payoff, where are
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the intelligent weaponr systems? They would understand intelligent
sSuUPpoOrt systems;, byt weapon systems domimate support systems in the
prevalling psychological space, and even the Secretary of Defemse has
te work at {t to get his peorple to realize that more i3 spent on
operations and maintenance than om personnel and more on personmel than
om procurement, In amy event, this perceived lack of specifie

payoff frem $50 million (s a major source of dissonance,

Needless to say, we have all beem working hard to accomplish
two thimgst

19 To educate the mew Director into a stromger appreciation
of truly advanced technology and into a realization that

the future (s mot to be wom by makimg a Yot of miner
technological advamces and movimg them (mmediately into the
Services, We poimt to time sharing and imnteractive computing,
systems |{ke DENDRAL amnd MACSYMA, lanmguages like LISP, the
ARPANET, highly realistic graphics with brightness
gradations, ecolor, and kimematics, and other such exemplars
of rea) advances that have already been made amd have had
major effects, Ne poimt to the big advances that are now in
the otfing == apout which more later,

2, To improve the comnections between IPTO programs and the
DoD offices that ought to kmew about thew, abpreciate them,
say good thimgs about them, and be ready te take over and
apply their applicable outputs, There is mo doubt that

IPTO {s (and always has beer) weak in respect of that kind of
connectiomn with the Department of which {t 18 a part, During
the time he was in DDRRE, George Heilmeier evidently heard

a Yot of criticism of ARPA, and of IPTO {m particular, from
the various DoD oftfices; amd rmow he {5 determined to do
something about it, The fact (8, we in IPTO were workimg
very hard te de something about it, but mow we are under
strorng Directoral pressure to accelerate the movement,

Many of my remarks at the recent Pl Conference were related

te what I am telling you mow, but ] meam what I say here to be »a
strenger statement of the problem and am assertion that

the problem is deeper tham 1 then realized,

During the time simce George Hel{imeier arrived, we have
taken advantage of every opportumity to brief him amd discuss
programs with him, He has given ys a lot of time and participated
actively in the discussions. He {s bright and emergetic) there (s
ne Problem apbeut getting his attemtion, The problem is that the
frame of reference with which he enters the discussions is basically
quite different from the frames of referermce that are
natural, comfortahle, and familiar to most of us im IPTO == and, !
think, to mest of vyou, Im my frame == or in our frames == {t (s a3
fundamental axi{oem that compyuters and communications are crucially
impertant, that gettimg compyters to ynderstamnd matural
Yanguage and to respord to speech will have profound comsequences
for the m{litary, that the ARPANET amnd satellite racket commumications
and ground and alr racdio metworks are majeor steos forward into a new
era of command and comtrol, that A] technicues will make {t possible
to interpret satellite photographs automatically, and
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that 10410=bit nancsec memories amd 10112w»bit microsecond memories

and 10%15=p{¢ mi!?ioccond memeries are more desirable than gold, Inm
George'!s frame, and to o greater or lesser (I thimk the Jatter)

sextent also (n Alex Tachmind)i's frame, none of those things is
ax{omatic == and the basi{ec aquestion is, who {n DoD meeds it and is
wi\!tnq to PUt UP some menmey on {t mow? We are trying hard to
decreese the dissomance between the frames, but we are nmot making

good progress, As ome of my colleagues put {t Feriday, ']l thimk we are
slowly holding our ewr with George!,

, A little over a week 800, we had our !Apportionment Review!
{n which adjustments to FY 76 funding levels were disecussed, We
have mot heard vet exactly what the fromnt officels eomclusions were
or will be (though we have been interactiong on the question); we
expect to have a written statement on Tuesday, alomng with the other
ARPA offices, My expectatiorm i(s that there will be major deferrals
im a1l our basie researeh programs, But we shal)
know more definmitely very soons se I!11 met speculate further on that
subjeet, The importanmt thinmg Hi?l be not se much the size of the
deferrals as whether they are defined as hedges against Cemgressiona)
fund eutting (Such deferrals are mecessary because we do mot yet know
what the actiom of the Comgressioma) committees will be,) or as
divcrsiona of fumds from basic research (er even exploratery
development projects that do mot have definite technologys=tramsier
rovtes estab)ished) into definite applications,

As ] mentioned at the Pl Conference, the concept of
t8itver Bu11otl' is {mportant {n ARPA, in George Hellmeler's view
af what ARPA should oecemplllh. One of his main s{lvermwbullet areas
{s underwater soynd and semar, and IPTO s In the process of 'buying
inf on the HASP Project (Ed Feigembaum's Al approach), Another is
maintenance of vehicles with the ald of sensors and indicators that
predict meeds for maintenance, and we are trying to establish the
fact that compu!era neceasar{ly must play a central role (n
mai{ntenance disgnosis and prognoots, A third silversbyllet area is
Software Technology =~ an sllmout effort to solve DoD's software
problem(s), (This {s an IPTO area, and we are working hard to formulate
{t, George wants to get the Services and the software hoyses
fnto the effort, as do I, since I have embraced the basic goal of this
and see the Services and the companies that do DoDis software work
a8 oloont?a1lv the tergets (and we need to have the targets workimg with
and fer us), An issue tn 8T is the degree to which AP canm be kept inm
the Program as the m.in hope of achievimg a really fyundamental solution,
An {mportant staffer on an important Comgressional Committee seems
(s¢i11) te be set against AP and evem against ST, amrd al) the other
powers that be seem to be constitutiomally agaimst anmythimg that won't
get finished while they are st{l) in their present Jobs,

, At present, George's 1{st of {mportamt thimngs IPTO cam do for
DeD {81

Get computers to read Morse Code in the presence of other code
ang neise,

; Get computers to {dentify/detect key words im & stream of
speech,
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Develop speechmunderstanding systems (if there really is a
clear use for thenm in the military), [This is o majJor comemahout
during the Yast few days, Earlier, he was very coo! toward SUS,)

Solve DoD's 'Software Problem!,

Make a real comtributiom te Command and Control, {George is
mnot fully convimced about packet ecommumications, vet, but he thimks
we may have somethimg in there somewhere,)

Help the Tactica)l Techmology Office do a good thing
{n sormar,

lend of 1{st)

Sadlv, that )list does not {mclude some of the main items
that are on mirme, It is too late om Easter eveming to give my
full 1ist, but here is ome ftem from each of our seven
programsi

Intelligent Svstems

Develop a system that will guide not=sufficientiye
trained majintemance men through the maimtenamce of complex equiomant,

Advarced Memory Techmology

Learn how to handle very large, distributed, redumdant
databases,

Image Understanmding

Develor automatic photoimterpretation,
Climate Dyrmamics

Develop the basis in modeling amd array computima for
evaluation of effects of major hymam projects/activities om climate,
(As vou kmow, ARPA (s tramsferring this '
ome to NSF == put what I listed is more or less accomplished,)

Software Techmology

Take the excessive cost, delay, and error out of software
development and maintemance,

Speech Processing

Make {t possible for pecple to communicate with cemputers in
matural, comtinuous soeech, ? ?

[Let me Yist a second item here,)

Achieve good=auality, matural, recognizable speech with
500 to 3000 bits per second (through commpression) so {t cam be
made secure for DoD communmicatiom == and also master the handling of
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speech (n packet ecommumication metworks,
Integrated C*t3 Systems

Provide am imtegrated, coherent, secure, effective computer~
commumication base of Command anmd Contro) m»= {,e,, am ARPANFTwl{ke
system with additiomal media (satellites, ground radiec,
ajreraft radio), security, message services, database services, and so
ony with the emphasis om {mtegratiom/cohererce,

lend of 1ist)

What are we goimg to do about all this? Here in IPTO we are
going to comtinue our {nteraction with George and get off to & strong
start with the new Deputy Director whe will be coming om board inm a
couple of weeks, We are goimg to try to sell them our view of the
Wwerld, but we are going to be meving closer to their view, surely,

im the process, We will be pressing om you in ways mot matural to

my philesophy == mot to get you te do research you de not wamt to do
or to make compromises you do net wamt to make, but to get vou to see
the plcture clearly as it {s seen from here SO you cam make wise and
correct decisions, And we will be asking YOUr 88 SOOM as we cam
arrange {ty to come (m and meet and try to influenmce the mew Director
and Deputy Director, Meanmwhile, we are open to advice amd coumsel ==
indeed, need 1t and will appreciate it greatly,

On the positive side, let me say that a 1ot of the offices in
DoD and elswhere Im the govermnmemt have by now heard of IPTO and
are impppressed with the technoloay the IPTO Community
has created, There (s some rea) support out there {n the technical
offices of DoD, Also on the positive side, let me say that the IPTO
Program Managers have beem doimg a marvelous Job, Their performanrce
on the second day of the Apportiomment Review was superb, amd George
He{imeier realized he had really been {mn a session (amd he ackmow'edged
1),

Om the megative side, the fact s that we are mot makimg as much
progress as | think necessary, and the timimg in relation te my own
Plams is very poor, As most of you kmow, I have beer thinki{ng
{n terms of going baeck to MIT in September, and, unless, I can
get a strong candidatewsyccessor hefore the new Director,

I am afraid he might take the occasiom of my leavima to put
a stronaly applicati{onseoariented person into the job,

My reporting om the problem at this time {s rmot intended to
sound a general quarters alarmj) it (3 te make sure that you are aware
that s serious problem exists in ARPA-IPTO and demands profound
cons{deration by a!l of you, Please share this {(nformatiom with those
{m vyour organizatiomns who should ponder the matter amd will respect its
sensitivity, and please cal) me to discuss amy or all aspects of it,
I'Y) keep yeu imformed as the situation develops,

{Time Lapse, Now {t {s Tuesday Morming,)

Yesterday afterncon, Dave Russel! and 1 spenmt another hour
and a half with He{imeier and Tachmindji, As a result, my perception
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of the situation is a bit more defimite, 1I'!) add a few paracraphs
to Sunday'!s message (which ! decided to hold unt{l after the Monday
meet{mg) and send it off to vyou,

Yhe 'directoral guidance'! re Intelligent Systems is
mew quite specific in these respectsi ARPA does rmot want to conmtinue
to fund the fleld im am openmended sStreamwofmresearch wayj it
wants to redirect most of the Al research it is fyumdimg in such a way

ae ta tast ar maagira tha npasent n-nnhl\lou aé tha fiald ta
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serve rea! DoD application meeds, amd it wou1d 1ike to see the sypport
of basic research im A] either takem over by an agency such as NSF

ors at least, shared more eaquitably tham it {s mow, The transition
will be handied insofar as possible to avoid damage to the field, but
the tramsition wi(ll be made, Im some {mrstamces, comtracts in the

I8 area, or largely im the IS area, will be extended omn a short=term
(eeQer 6 mo,) basis while redirection takes place,

Dave amd 1 are directed to discuss with other agencies the assumotion,
om their part, of a larger share of the over=all sypport of the

field, For the time beimng, the over=al)l IPTO IS budget is nmot to be
reducedy but {t (s rnecessary that the same fyundimg level mow cover
some applicatiom efforts, Defimite allocations of fumds within the

IS budget have mot beem directed, but {t (s clear that George is
determined to bring about the shift to application and will direct
definmite allocations if ke I8 not satisfied with IPTO's proaress in
effecting the desired chamge in direction,

The Intelligent Terminals subwarea of IS, which is a mew
suybvarea, Planned te be funded im FY 76, i{s mot touched by the
direction Just memtioned, and {ts funds are mot part of the basic=
plvs~applied total that s sypposed to be the same in FY 76 as in FY 75,
The IT program has beem plammned in such a way that {ts application amd
techmology=transfer aspects are clear and definite, so (t does mot
come under the pressure to shift from basic to applied,

In Image Understanding, the direction is less definite, but the
pressure {8 stromng to achieve actual applications of results in
image codimg, image enharmcememnt, and image restoration, and the
sense (s that IPTO will have to determime and make the case for the
plavsibility of a program in {mage inmterpretation (alias, extraction
o imformation ¢rom images, alias 'image understamding' in amalogy
with lspeech understanding') before actually setting out on anm
Image Unmderstanding program, Agaim, the cost of application and
technology~transfer work wil]l have to come out of a total budaet that
{s mot greater than last year's,

The third basicwresearch ares (the third of the three
IPTO Computer and Communication Sciemces subelements) (s Advanced
Memory Technology, It is almest wholly new {in FY 76 and so does not
come under the same kimd of redirectiona) pressure as IS anmd IU, The
Very Large Database Systems part of AMT (s set up with strong attention
to application and teehnology tramsfer, The Advanced Memory Conmcepts
part has been planmed as a quite=far=out program and therefore wil)
have philosophical problems that may tramslate themselves {nto
fundimg problems, byt (t is too early to tel) just what will happen,
The AMC Program Planning Committee (Ber)lekamo Commitee) is going
to briet Hellmeier and others om (temtatively) April 17, anmd the
situatiom wil) beginr to clarify itself thenm,
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Finally (in this report of what I learned yesterday and how
it shaped my perception of what s going en), the feedback from our
Apportionment Review {8 goimg to s)lip a bit, amd I wil)l met kmow today
(as I thimk I indicated I would) exactly what the 'reapportiomment
guidance! is,

From what 1 have saids, vyou can see clearly, 1 thinmk, that
we are at a watershed (m the history of ARPA=IPT0, Although the
redirection is mot wholly, or even to any Jarge extenmt, im accord with
my own Philosophy of research suypport, it wil)l at Yeast remove or
reduce the dissonanmce that has long characterizegd
the relation of the IPTD program to the DoD orgamizations that are
sypposed to yse the results of TPTO=supported RED, At the same time,
{t will {mtroduce dissomance into the relatior between IPTO and its
basicmresearch contractors, I am deeply concermed about my owm role
im the redirectiom == whether to fight ft, try to containm {t, or
Join (t wholeheartedly amd try to steer it in such a way as to
wind up with » larger, stromger, more productive enterprise, I
have been about half way between the first two alternatives, but
re{ther the half=wavrbetween point nor either of the first two is
really a workable position within ARPA, It has to be either leave
and fight or stay amd join == and {t is clear that to adopt the former
coyrse precipitously would have a very bad effect om the program,
Andg 1t is sych am (mportant == {(m many ways, absolutely crucial ==
programl

_ One of the next steps is to get the IS PIs to come here to talk
with George Hellmeier and Dom Looft (whe {s the mew Deputy Director,
just mow coming onm board), I')) be contacting some of you about that
in the near future,

Meanwhi{le, please ‘et me hear from yoy, I meed vyour counmse])
and help,

(Amother time lapse, Now {t {3 Wedmesday morming,)

Let me end this message with a proposall what the response of
IPTO amd the contractor community should be to the sityatiom I have
described, I am syre the situatiom (s real, I am mot Just im a
temporarily gloomy state, ! have smoothed auite a bit, held back on
composing such a piece as this for some time, not wamting to be an
alarmist, Inmdeed, 1 would much rather talk with each of you
personally about the situation == face to face or om the phome, so I
eould react to your {ndividual responses in rea! time, (1 realize
that the written word (s mo proper medium for this kind of
commumrication, but there {s not time for so manmy individyal
{nteractions, and I think I should get on with this,) Here is
the proposal to which I {nvite your reactions

IPTO should oreoceed premptly but deliberatlyy to construct
a mew modus operand! that will provide a nmew basis for very signifiecant
advances inm computer and communications sciences, together with their
application te improve U,$, defense, durimg the mext tem vears,
The mew game will wholeheartedly embrace the goal of bringing about
applications of new techmology, It will eontinue the present
devotion to major sciemtifi{c and technological advamces (amd mot
devote mych time or money to merely incremental improvements), but it
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will devote a much larger fractiom of its resources to moving the
advances (nto use, It wil) nmot, over a long periods, be a zero=sum game,
(For a time, umtjl! it proves {tself, it will have to operate with a
fevel or decliming budget,) It wil) take

advantage of every demonstrated success to increase both the basic
research and the application budgets, Byt most of the growth will bhe im
the area o©f present lack, in computer and commynication engineering and
applications, and there will be a significant shift in the center of
gravity of the contractor community, The shift will give the
university research groups an engineering arm , a marketplace,
customers, users, Several 'industrial! contractors amd several

Service laboratories will be brought into the commumity, amd maybe

ome or two more of the FCRCs, (The Limcoln Laberatory is the only
'Federally Comtrolled Research Center' in the IPTO comtractor

commynity {mn a maJor way,) Interaction

between the un!ver.itv research groups anmd the engimeerimg and
spplication parts of the community will be rea) and stromrg, The
university people will learn more about possible DoD applications,

and there wi{ll be less basis for the belief (which exists im some
quarters) that there {s amn active shumning of research vehicles

that might appear te be related to DoD applications,

The interaction will stremgthen the basic work because there

wil) be more feeback from real tests of the new ideas and because

every star meeds am audience and performs best before & blg anmd
enthusiastic one, Moreover, fdeas will really start te move into

vse, The presently vast gulf betweern how software {8 created im

some of the IPTO~sponsored laboratories armd how it is created

{n the shops that prodyce DoD's software will marrow, It will take
three years {nstead of thirty for spaghetti stacks

to get ¢from LISP te COBOL,

In shorty IPTO should correct the oresent imbalance, should
build up an engineering ard applications wimg to make the contractor
community stromg and capable of meetimg thp challenges that are not
now beimng met well, This will remove the dissonamce that {s causing
the present trouble and will tuem grumbling into appreciation, In the
orocess, {t wil)l do a very good thing for the basic sSciemce, which
canmot really get alomg playimg so much to itselt as It mow
(allegedly amd probably actually) is,

That {s Just a rough first cut amd deal's with objectives more
tham with how te ach!evo them, but it seems best to propose
something for diseussiom rather thanm just to ask you to ponder
the situatiom, Please let me have YyOUuPr reactioms soon,

Regards
Liek



