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The purpose of this Easter note Is to bring YOU up to date 
on a development in ARPA that conqerns me grcstlv *- and ~(11, I think, 
rlso conearn youa It Is the continued and acce!eratfng (as I 
~creeivs 4t) tendency@ on the Port af the ARPA lpor?t offleer to devalue 
basic research and the effort to butld up an advanced seience/technologv 
base in favor of applied research and development aimed at directly 
solvfng on an ad hoe basis some of the pressing problems of the DOD, 
/.et,me be clear that 1 am st.rongly 4n favor of ARPA’s eontributlnq 
mar(mallv to the solutjon of pressing DOD pFoblema, What concerns 
me (8 thatr whereas I see the mafn hape 4~ the creation oi new methods 
end farmadvanced systems based on new methodsr the prevalllng djrtctian 
In ARPA 4s to do research within the specific 
contexts of mtl4terv brobtems -- and not to do research 
that doe8 not have a mllltrrv 'buyer1 ready to take It over as soon as 
the concept gets well formulated, 

The Present indleations of this dlrectr 
appllaat~on*orlented trend are strong pressures form the new Dlrectar, 
Eeorge Hejlmeierr that IPTO !redtreatr the university AI efforts 
to work on problems Cvehlcles) that have real DOD validitvr erltl(eisms 
of the Speech Understen@lng and IFage 
Understanding Programs for not be4ng tied dlrectlv into application 
ProJeets that will be taken over and supported by the Services, strong 
emphasis on Software Technology efforts that will have effects In the 
short term (with rtrong pressure to deremphaslze longer’-term research 
such as that on fully automatle programmlnglr andr In general, a 
tendency to evaluate IPTO programs by asking a~oole in the DOD offices 
(whjeh would use or preside over the use of eventual applications of 
our stuff) what they think of the programs, 

In the C~SQ at AI (or Intelligent Systems, ISI as the sub- 
element oi the IPTO program is called in local paperwork -- IS now 
(ncludes three aub~subelementsl AIp KnowledgelBesed Computer Svstem 
ApPllcstionsr and Intelligent TeFminelr), the sStuatlon Is comol~cated 
by the fact that ARPA hss besn auaportIng basic research et a 
rather high level far more than ten years (has spent more than 
SSO mill(on on it), end it is natural for a new director, or even an 
old one, to ask1 lkhat have we gotten out 04 it in terms of improvements 
In natjane defense?!, ISupermodern punctuation convention right 
theFell Unfortunatelyr most people who are asked that cauestlon answer 
11 don't know! or even rnothlng', IYVO tries to establfsh that pushdown 
ljstsr lntera$tlvs debuggjng 4n source language, and even a 
big Part of time sharing eame out of AI end that AI svstems such as 
Dendralr Mvcinr and Yaesyme actually do have exPeFt*human~~eve~ 
esp9blllttes or (in some areas) bttterr but there is In fact a bid 
gulf between the perceptual sets of AI buffs and DOD adminjstratorsr 
and the latter really mean) when they ask about the payoff, where are 
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the intelligent wcabon cystems? They weuld understand intelligent 
cUPPort SYstemsp but weapon 8vatcms daminete support systems in the 
Prevailing ~a~ehologicel spates end cvcn the Secretory of Defense has 
to work at it to get hi8 people to realize that more is spent on 
OPeFetiOna and mrintcnence then on personnel and more on personnel than 
on Procurement, In any event@ this perceived lee4 of specific 
Payoff from $50 million Is e mejar sourtc of dissonance, 

Needless to sayr we have all been worklng hard to accomplish 
two things1 

1, fo educate the new Director Into a stranger appreciation 
of tFUlY advanced technology end Into e reelitatlon that 
the quture is not to be won by making a lot of minar 
teehnologicel advances end moving them immediately into the 
ServicesI We Point to tlmc sharing and Interactive computing, 
cystem like DENDRAL enrd MACSYMAt language8 like LISP, the 
ARPANEJR highly rcslistlc graphics with brightncsa 
gradationsr eolorr and kincmaticsr end other such exemplars 
of real advances that hrvc elrcady been mode and have had 
molar cffeetse 
the ofiing 

WC palmt ta the big advenees that are now in 
*- ebaut which more late?, 

2* To improve the conneetiona between IPTD orogrems and the 
000 officca that ought to know about them? eoPrceiate them, 
SOY good things about them ) and bc reedy to take over and 
apply their appliesble outputs, There is no doubt that 
IPTO la (and always has bean) weak in respect of that kind of 
eon~c~tlon with the Department of which it Is a pert, Durinq 
the time he wea In DDRLEl George Heilmeier evidently heard 
a lot of criticism-of ARPA, and of IPTO in perticularr from 
the various DOD offiees~ and now he is determined to da 
romething about it, The feet ibl we in IPTO were working 
very hard to do somethIng about it@ but now WC are under 
strong Olrcctorsl prcrsure to accelerate the movement, 

Many of my remark8 et the reecnt PI Confcrenee were related 
to whet I am telling you nowr but I mean what I aey here to be a 
Ltronlrger statement of the problem end an assertdon that 
the Problem is dccocr then I then realized, 

During the_t(me slncc George Hcdlmeler arrivcdr we have 
take? advantage of every opportunity to brief him and discuss 
pro 
ret P 

ram6 with him, He has given ~8 a lot of time end Participated 
vclv 4~ the dbeu8sion6, He is bright end energetic1 there is 

no Problem about getting his attention, The problem is that the 
Ireme of reference with which he enter8 the discussions is basically 
quite different from the frames o? reiercnce that arc 
natural, comfortabler end familiar to moat of us in IPTO -- andr I 
thlnkr to mart of you, In my frame -- or in our frames -- it 4s a 
fundamental axiom that COmDUtCFs and communications are crucielly 
Importantr that getting computers to understand natural 
language and to rerpond to rpceeh will have profound consequences 
for the militarvf that the ARPANET end retcllite raacket cammunieatSons 
and ground end air radio networks are melor steos foFwaFd into a new 
era of command and control, that AI technioues will make it possible 
to interpret satellite photographs automatically, and 
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that 1041Sabit nano8ec memorfcr end lOtlZ*bit m~cro@eeond memories 
end lOtt!8Tblt m)llfretond memorlcp are ROPC dcsireble then gold, In 
Gqorgetr freme t and to e gl”ecCcr ar lc88er (I think the latter) 
eMtent elro in Alex Tachm~ndJit8 fremcr none of the88 thing8 is 
rr~omrtla e- end the brrlc wertlbn Irr who !n Do0 need8 it and ir 
Wll?fng tb out up abme monev on it now? We arc trylng hard tb 
dPacereo the dlrronanco between the ireneor but WC crc not meklnq 
oood ~ro~rc8ee A# one of my collecouer put It Prideyc 11 think WC arc 
810~1~ hofdlnra our OWP wlth Gcor9c~, 

A little over I week sgol we had OUP IApportionment Revlaw! 
in whioh rdJurtmentc to PY 76 fundIng level8 were di8cu88cd. WC 
have not heard yet eractly what the front oifl@8 conclu8ione were 
QC w!ll be (though ye have been intcrsctibng on the questionlt we 
oxpoet to hove c wrjtten rtgtement on fuerdayf along with the other 
!RPA offiee8, My cxpectrt4on 40 that there will bc maJar defcrrelr 
in all our bralo rereerah proomno, But we rhall 
know more definjtcly very 8oon, ro Xl11 not Ipeculate further on that 
8ubject, The lnportrnt thing will be not IO much the sire of the 
dcterrcl8 a8 whether they are defined 08 hedger rgrlnrt C~ngrc~slonel 
fund eUttlnQ,(Suck deierralr are neccrrary bceaure we do not yet know 
what thp action of the Congrc~slonrl comm!ttecs will be,) or as 
dhwrglonr of funds from bcaic Fc888rch (or even crPlorrtory 
development projeetr that de) not have dcfinjte technology-tren8fcr 
rout08 crtablirhed) into definite applltation~, 

Ae I menffoncd at the PI Confcrcpeep the concept of 
~&I!ver Bullrt8f ia jmportrnt In ARPA 
af what ARPA should eeoompljrh, 

p In George HeilmeicFl8 view 
One of hlr majn rilver~bullct ereaa 

!r,u~dr~wrtor sound end rbnrrp end IPTO io in the proerr oi 'buying 
(ml on the HASP Project (hd Pcigen&aum~r AI rpprorchjr Another la, 
mr~ntenrnce 6f vehicle8 with the rrld bf rcnrorr and Indicrtors thet 
Prndlat need@ far mr~ntenrnce~ and we efe trying to crtablirh the 
fact that computrr8~nccc~8arily mprt play a ccntrel role in 
m@intsnrnce dlcgnorie end prognorfr, A third oilverabullct eree is 
8o+twePe Tcchnology~P~ en all-out effort to rolvc DoOf8 8oftwere 
problem(r), 
(to 

(Thi8 I8 en IPTO area@ and we arc working hard to formulete 
Gcorgc_wrnt8 to get th Servleer end the raftware houacn 

fnt0 the OffOFt c (18 do 1, 8 ncc I h ve embraced the be8ic gorl of Oh18 7 
3 end 8ee the Servicer and the comprn l a that do DoDl8 8oftwerc work 

l 8 r88entir!ly the trrg 
and for ~81, An i88ue t 

to (and WC mecd to have the target8 working with 
n ST I8 the dcgrcc to which AP can be kept in 

tho rr~oorrm 08 the mrin hope of aehjcving a rarlly iundamental solution, 
An mportrnt rtriicr bn en important Congrc88ional Committee seem8 

f fpt 111 to be 8et aoe,inst AP and even sOalnst ST, and all the other 
Power8 thee be Deem to be ccn8Wutioncllv l galnrt anything that won't 
get f)ntrhcd whllc they 8re rtill in thclr prcesnt Jobs, 

Dim 481 
At PresentI Gebrocfs lirt of fmportent thlngr IPTO con do for 

Get eomputcr8 to reed Morse Code in the Drc8encc oi other code 
and noise, 

rdeech, 
Get ComPutcro to idrntify/detret key word8 In a 8trcam of 
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beVe10~ socsghru~derrtandlng systems [it there really 4s a 
C!epr use for them in the military), tthiS 4s a major comemsbout 
during the last few days, Earlier, he was very cool toward SuS,] 

solve DOD~S 'Software Problem!, 

Malre a real eontrlbution to Command and Control, [George 4 s 
nbt lulls convfnced about paeket commun4cations, yet, but he thinks 
We may have something fn there somewheren] 

Help the Tactical Teehnoloey Office do a good thjnq 
In sonar, 

tsnd oi list? 

Sadlv, that 14st does not include some of the main items 
that are on mine, It /s too late on Easter evening to give my 
gull list, but here 4s one item from each oi our seven 
ProgPamsl 

Intel llgent Systems 

Develop a system that ~411 guide not-suffIcjentlv* 
traIned mafntenance men through the maintenance 04 complex equibmant, 

4dvaneed Memory Teehnologv 

Learn how to handle very larger distrlbutedp redundant 
databases, 

Image UnderstandIng 

Develop automatic ohotointerpretation, 

Climate Dynamics 

Develop the basil! in modeling and array computInq fop 
wduat(on of effeeys of major human orojects/activ4ties on climate, 
l4S YOU know1 4RPA 4s transferring th(s 

one to NSF -- but what I listed is mope or less aceomplishsd,j 

Software Technology 

Take the excesstve costr delay1 and error out of saftware 
develoDment and malntcnance, 

Speech Process4 ng 

Make it Dossible for People to cammunlcate with eemputers in 
natural, eont/nuous soeech* ?Y? 

ILet me list a second Item here,] 

4chleuy! gOod*qualftyr nsturalr reeognlzable speech with 
500 to 3000 bits oer second (through commpressfonl so It can be 
made secure far DOD communleatlan -- and also master the handlirlq of 
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spbech in Packet communication networks, 

Integrated CT3 Systems 

Provide an integrated@ coherentp securer effective cemouter- 
~ommunteat~on base of Command and Control I*- (,enr an ARPANET-ljke 
SyStom wfth sddjtional media (satellites, ground radior 
rfrCf@aft radio), securltyr message services, database services, and so 
on1 with the emphasis on ~ntegration/cohercnce~ 

lend of liStI 

What are we going to do about all this? Here in IPTO we are 
gofng to contfnus our fnteraction with George and get off to a strong 
start with the new Deputy Oireator who wfll be coming on board jn a 
couple of weeks* We are going toLtry to sell them our view of the 
Worldr but we are goiyg to be mavfng closer to their view, surely, 
In the procease 
my ohilosaohy -- 

We ~411 be pressing en you In ways not natural to 
not to get you to do research you da nat want to do 

or to make comprom/ses you do not want to make I but to get YOU to see 
the Pdcture clearly as it 4s seen from here so yau can make wise and 
correct decisions, And we will be asking your as soon as we tan 
ar~anoe itr to come in and meet and try to tnfluencc the new Qtpector 
and Deputy Dlreetor, Meanwk~le~ we are ooen to advice and counsel -- 
indeedt need It and will aDpreelate It greatly, 

On the r>asitlve slder let me say that a lot of the offices OT 
OoD and elswherc in the government have by now heard of IPTO and 
are imwpressed with the technology the IPTO Community 
hss. crcatqd, There fs some rea! support out there In the technical 
offlees of DOD, Also on the oosltfve sidep let me say that the IPTO 
Program Managers have been dofng a marvelous Job, Their performance 
on the second day of the ApDortionment Revlew was superbr and George 
Hejlmejer realized he had really been in a sesston (and he acknabledged 
It), 

On the negative slder the fact IS that we are not making as much 
Pro@ress as I think nccessaryr and the t(ming in relation te my own 
plans Is very poor, AS most of you know, I have been thinkfng 
in terms Of goingback to MIT In September, andr unless, I can 
Oat a strpng candidate-successor before the new Directerr 
I am afraid he doht take the occasion a9 my leav/qg to put 
a St~On@lY apPlicat~ons~arlented Person into the Job, 

MY reporting on the problem at this time is not Intended to 
sound a general quarters alarm! It is to make sure that you are aWare 
that a serious DrOblefR exists in 4RP4-IPTO and demends orofound 
consfderatlon by all of you, Please share this !nfarmatlon with those 
in your organlzat4ans who should Dander the matter and will resbect its 
sqnsitfvltyr and please call me to dlseuss any or all aspects 04 it, 
1111 keep YOU informed as the situattan develops, 

ttime Lapse, Now it is Tuesday Morningl] 

YoSterdav efternoonl Dave Russell and I spent another hour 
and a half with Hellmeter and Tachmjndjl, As a result, my Rerception 
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of the situation is a bit more deflnlte, 1111 add a few oaraaraphs 
to Qundayts message (which 1 decided to hold unt(l after the Monday 
meot!ng) and send It oii to you* 

The ldirectoral gutdance re Intclllgcnt Systems is 
now Pulte soecifie In there raspectsl ARPA does not want to continue 
to fund the fjeld in an openmended stream-ofaresearch way1 it 
wants to redirect moat of the AI research it la funding in such a way 
ao to test or measure the oresent eePabil/ty of the field to 
serve real DOD apelieation ncedsp and It would like to see the suopart 
Of basjc research fn AI eitherc taken over bv an agencv such as NSF 
OF, at least@ shared more equ4tably than it 4s now, The transition 
will be handled insofar as posr!ble to avoid damage to the tlcldr but 
the tranlftion wfll be made, In some 4nstancesr eontraets In the 
IS area) or largelv In the IS areap will be extended on a shortnterm 
(elgNl 6 mo,) basis whllc redirection takes place, 
Dave and I are dtrected to discuss with other agenejas the assumotion, 
in thefr partr a# a larger share of the over-all support of the 
fie!d, for the time beingl the overmall IPTO IS budget is not to be 
redueadr but 4t 4s necessary that the same fundlnp level now cover 
some aPDl~C%tiOn efforts, Definite allocations of funds withjn the 
IS budget have not been directed, but It 4s clear that George is 
determined to bring about the shiit to apDllcatloh and will direct 
deffnite allocat4ons it he Is not satisfied with IPTOls propress in 
effecting the desired change in direction, 

The Intellfgent TeFmlnals subwarea of ISI which 4s a new 
submareal Planned to be funded in FY 76r +s not touched by the 
d4rettlon Just ment(oned, and ita funds are not part af the basic- 
P!USrapP11ed total that 1s supposed to be the same in FY 76 as in FY 75. 
the IT program has been planned in such a way that 4ts apblieatlon and 
teehnolngv~tFansfer aspects are clear and definfte, so 4t doea not 
eome under the pressure to shift from baste to applied, 

fn61mage Understandlngr the dlrectfon is less definite! but the 
RreSsure 414 stranq to achfeve actual abplicatfons of results In 
image ceding, image enhancement, and image restoration, and the 
re?ae+ls that IPTD ~111 have to determine and make the case for the 
plaus!b4llty of a orogram In tmage interpretatjon (al Ias, cxtractlon 
o? Information iram Images, allee limago understandlngf im analogy 
With lspeeth understanding’) before actually setting out on an 
Image Understanding PrOgFam, Again, the cost of application and 
teehnologv~transfer work wtll have to eeme out of a tatal budset that 
1s not greater than last year’s, 

The third basiewreseareh area (the third of the three 
IPTD ComPuter and Communication Scfences subelements) 4s Advanced 
Memory Technoloay, It 4s almost wholly new in FY 76 and so does not 
came under the same kind of red+rectional pressure as IS and I/J, The 
Verv Large Database Systems part of AMT Is set up with strong attention 
to aPpl(cation and technology trapsfer, The Advanced Memarv ConcePts 
Part has been planned as a qufte*far-out program and therefore will 
heve ph4loSoph(eal problems that may translate themselves linta 
tundlng problems, but It is too early to tell just what will happen, 
The AMC Program Planning Committee (Rerlekamo Cammitee) Is golnq 
to brief Hsllmeler and others on Etentatlvely) Apt41 17, and the 
sltuatlon wllll begjn to clarity 4tself then, 
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FInally tin tkia report of what I learned yesterday and how 
ft shaped my perceptlbn ai what 4s gofng en)f the feedback from our 
Apportlonmrnt Revjew Is galng to slip a bllt, and I will not know today 
(aa I think I lndicsted I would) ersctlv what the freapportfonment 
guldancel is, 

From what I have as4dr you can see clearly, I think, that 
we @re st a watershed (n the h/story of ARPA-IPTO, Although the 
redirsctjon is not wkollv, or even to eny lsrge ertentp in accord with 
my own ohiloaophv of reacsrch auooortr it will at least remove OF 
reduce the dlssonsncr that has long chsracterlzed 
the relrtlon of the IF10 arogram to the DOD organizations that sre 
auopoaed to use the resulta of IFtO-supported RRD, At the same time, 
fC wfll int reduce dissonance 4nto the relation between IPTO and Its 
bsslcwreaearch contractors, I am deeply concerned about my own role 
In the redlrectlon -- whether to fight It, trv to contsjn !tr or 
Jeln 4t who1 h e esrtedlv end try to ataep It in such a way as to 
wjnd UP with e larger, strongerr more Productive enterPr/se, I 
have been about hslf wsv between the first two alternatives, but 
neither the hslfwwsvwbetween oolnt nor either of the ftrat two Is 
really a worksble oasit1on within ARPA, It has to be either leave 
and tight or stay and Jodn -- snd jt Is clear that to adopt the former 
coUrSe orecieitouslv would hsve 8 verv bad effect on the program, 
And It it Such an (meortant -- In many weva~ absolutely crucial -- 
programl 

one of the next steps is to get the IS PIs to come here to talk 
with George Heilmeler snd Don Looit (who 4s the new Deputv Director, 
just now coming on bosrd), I'll be contaetlng some of you about that 
In the near future, 

Mesnwhilc, please let me hear from vouI I need vour counsel 
and help, 

[Another time lapse, Now ft ia Wednesday morning,] 

Let me end this meaasge with a probosall what the resoonse of 
IPIO and the contractor eommunlty ahould be to the altyatlon I have 
deacrlbed, I rm sure the s(tuation Is rcsl, I am not Just /n s 
temoorsrilv gloomy atate, I have smoothed quite s bit, held beck on 
compof8ing such a piece aa this for some timer not wanting to be gn 
alsrmiat, Indeedr I would much rather talk with each of you 
aersonally sbout the situation -- face to face or on the ohonel so I 
could react to your lndivjdusl reaoonsea In real time, (I realize 
that the wrIttan word 4s no proper medjum for this kind of 
commun(cat(onr but there ia not t4me for so many indfvldusl 
fnteractlonar snd I think I should get on with this,) Here is 
the oroooasl to which I invite your reaction: 

INTO should braceed promptly but deliberatlyv to canstruct 
a new modus operandi that will Provide I) new basis for very significant 
sdvances In computer and tommunicstlons sciences, together with their 
spolleation to improve U.S. defense, during the next ten years, 
The new game will wholehesrtedlv embrace the goal of brlnqlmg ahaut 
sppl~enttons of new techn010gv, It will eont/nue the present 
devotion to major scientlf(c and technological advances (and not 
devote much time or money ta merely Incremental improvementsIr but it 
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will devote a much lsrger freetlon of Its reseurces to moving the 
advsnees Into use, It will not, over a long perlodr be s zero-sum game, 
(For s timer until it proves Itself, it will have to operate with a 
level or deelinlng budget.1 It will take 
rdvantsge Of every demonatr8tcd success to lnererae both the basic 
research snd the applieatjon budgets, But most of the growth will be in 
the area of present lsek, in computer and communicatfon engineering and 
appllcetlona# snd there will be a slgnlf!eent shift In the center of 
gr8ultv of the contractor eommun/ty, The shift wtll give the 
UnlVerSitv resesrch groups an cngfneering arm r s marketplace, 
tuatomera, userall Several lfnduatrislf contractors and several 
Servfce laboratorjea will be brought into the commup,ltv, and maybe 
one or two more ai the FCRCss, (The Ljncoln Lsborstory Is the onlv 
~Federallv Controlled Reacsrch Center' 4n the XPYD contractor 
eommunftv In 8 maJo? way,) Interaction 
between the univeraitv researchgroups and the engineering and 
8Ppl(cstion parts of the commun4tv ~111 be resl and strong, fhe 
unlveraitv people wtl! leern more sbout possible bob apolicctlons, 
smd there ~411 be leas besis for the belief (which ex4sts in some 
quarters) that there fs en actjve shunning of research vehicles 
that mfght aopear to be related to DOD appltcations, 
Thr Interaction will strengthen the basic work because there 
wjll be more fcebsok from real tests of the new ideas and because 
euerv atcr needs an audience snd berfsrma best bciore e big snd 
enthuslaatIc one, Moreover, ideas will reelly start to move into 
use@ The presently vast gulf between how software is crested jr? 
Some of the IPTO*sponaored laboratortes and how It 1s created 
In the sham that produce DoDla software will narrow, It will take 
three Years (nstead 04 thirty for spsghetti stacks 
to get from LISP to COBOL, 

In 8hortf IPTCI shoul'd correct the oresent imbslance# should 
build UD an eng(neertng and applieatlens wing to make the cantrgrtor 
communitv strong and capable of meeting the challenges that are not 
now being met well, Thla ~411 remove the dissonance that /s esusing 
the Present trouble and will turn grumbling Into sppreciatlon, In the 
OrOceaSr /t will do a very good thing for the basic scfeneer which 
cannot really get along playing so much to itself ss it now 
(al~wedlv and probably sctusllv) 4s. 

Thst, Is just a rough first cut end deals with obJect4ves more 
thrn w4th how ta rchlrve them, but it seems best to probose 
aomethlng for d(acusslon rather then just to ssk you to ponder 
the altustlon, Please let me hsve your reactions soon, 

Regards 


