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Attendence list for the demos held August 8th & 9th at SRI=WDC,

Below is a list of the attendees at the DARPA sponsored demonstration
for members of the Executive Panel DoD Internetting Study Group, held
in the SRI wWashington Office, demonstrating the capapilities of

TENEX, MULTICS, NLS and DNLS, 1
The attendees at the August 8th demo werei ia
NAME TITLE ORG, PHONE & 1al
Cecil v, Armintrout Dep, Ch, Com, Div, DIA 0X7=8900 1a2
Albert G, Facey, Jr, STF, SPEC, SWNETWKS D,TACCS 695=3806 1a3
Robert R, Jefferson Chief Transmission
Eng,Div, DCEC 437=2466 1a4
Robert E, Lyon Piv, Ch, DCA 437+2321 1as
Philip Selvaggi biv, Ch, DCEC/DCA 437=21356 1a6
David C, Russell DEP, Dir IPT . ARPA 0X4=4002 1a7
Burt Sutherland BBN/TENEX 1a8
Wwren McMains MIT/MULTICS 1a9
carro)l Kerns SRI 1a10
pean Meyer SRI 1a11
pave Myers SRI 1a12
Susan Lee SRI 1a13
Toni Letaw SRI 1ai4
Rita Jordan SRI 1a1s
Attendees for the August 9th demo werej ib
NAME TITLE ORG, PHONE & ibl
pavid C, Russell pep, Dir, IPT ARPA  0X4=4002 1b2
W,C, Unkenholz Chief NSA 688=6035 ib3
E,V, Hoversten Prin, Dep, to

Assoc, Dir, DCA 6920093 1b4
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. Attendence list £fO0r the demos held August 8th & 9th at SRI=WDC,

J,C.R, Licklider

C.,M, Anderson

Burt Sutherland
wren McMains
Toni Letaw
carrol Kerns
Dean Meyer
Arlie Capps

Ed Rodrigues

pir, IPTOD

Sr, Res, Assoc,

ARPA 0X4=4001

William

& Mary & NASA Lan9ley 804=827=3997

BBN=TENEX
MIT/MULTICS
SRI1

SRI

SR1

SR1

SRI

31004
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ib6
1b7
ib8
ib9
1b10
ib11
1b12

ib13
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KWAC Meeting

(J31005) 17=AUG=74 19154} Title: Author(s)s Stan M, Taylor/SMT)
Distriputiont /JAKE RLR FGB BJm RMS2 RWW DCE JCN JHB DLS IMM TLH CKM)
Sub=Collectionst NIC; Clerk: SMTy
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‘ KWAC Meeting

Doug, This note is to confirm what I have already told Jim Norton
by phone, I will be able to attend the session as planned on 9 =13
September, I am looking forwarrd to some exciting times, including
somé more training ==« if possible, [on my own if necessary), 1 |
suggested to Jim that we could use the time on the plane oyt to your |
session rather profitably {f you could send us someé prespublication |
drafts on the ’‘NEW' NLS, 1
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' NAVSEC USERS

(J31006) 19«AUGw74 05352, Titley Author(s): Frank G, Brignoli/FGBj
Sub=Collectionst NICy Clerks FGBj
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. NAVSEC USERS

Pete, Here is revised list of NAVSEC users, I got message(s) from
Bair, thanks, Frank,




. NAVSEC USERS

(NAVSEC) valid Users
majil addressi
Naval Ship Engineering Center
Code 6102=c
Prince Georges Center
Hyattsville, Maryland 20782
Phone; 202w436=1551
Users:
Anthony, Charles B,
Bono, Peter R,
Clatfey, James A,
. Fratantuono, Mary A,
Anklowitz, Philip (no middle initial)

Mellls, James G,

FGB 19=AUG=74 05152

31006

ia
l1al
1a2
1a3
1a4
1as

ib
ibl
1b2
ib3
1b4
ib5

ib6
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. Program Managerent Outline

(J31007) 19=AUG=74 09:128) Title: Author(s): Susan R, Lee/SRL}
pistribution: /CKM SRLj Subw=Collectionst SRI=ARCj; Clerki SRL)
Origini <LEE>QUTLINE, NLSj1, 19=AUG=74 08113 SRL 1
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. Program Management OQutline

This is just for practicel!




SRL, 19=AUG=74 09328

Program Management Outline

The following is an abbreviated version of an outline to pbe used for
information regarding program management,

using NLS and designed to make use of strucure,

We will use this outline to demonstrate several new concepts in NLS,

Programs

Program A (ongoing)

BACKGROUND ¢

Here would be the textual Background information
[ EE R RN RN RN ) P

PR ARRRR RN PRI RRNpIR RN

B R FENENEEEEEENE RN NN

(A AR AR NEE R R

SUMMARY 1

Here would be the textual Summary information
PR RNt RI RSNt RR RS

(E R R R AR R R R R R RN ]

[(EEEREE R AR NN ]

OBJECTIVES?

Here would be the textual Objectives information
(AR EERE AN ENERD ]
R R R NN

B rntrintrrateren

(AR R EE R AN RN

PREVIOQUS WORK}

Projects/contractors
project | Stanford research Institute = ARC
Principal Investigator
Name
Douglas C, Engelbart (DCE)

Symmary

Here woyld be the textuyal Symmary information

The file was constructed

31007

3a

Jal

lala

3az

Ja2a

a3l

3ala
a4
3ada
3a4bp
3a4bl
Ja4bia
3adbib

3a4b2
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' Program Management Outline

see (18368,21gwyn) for an example (from an ARC
proposal)

IR A R R R R R

srtenernsany Jadb2a
Objective 3a4b3

The primary objectives of this project have been

widesranging and encompass many aspects of aiding

"office workers", 3ad4bla
Statement of Work 3a4qb4

Here would be the textual Statement of Work

information s.epnpnpernssss

N R R R N NN )

I AR R R R N RN R R R R

R R R R R Jadb4a
Milestones 3a4abps

Phases Jan Feb Mar Apr May Jun Jul Aug Sep Oct Noy Dec 3adbSa

‘ XXX yyaSpareelanraetF 3a4bSb

XXX s oveneeSsfonnssTaansnareresanenelF Jadbsc

xxx 'I'lloll'ls;OOOrl..!'l.'!"l....r.rr Ja‘bSG

XXX ".Ol'.ll".".‘.'r".llll;'.'..."rl."lrF 3.4b5e

XXX 'o'o';|o|;ucl‘lt;'VUO‘ll;soolOtoooorltoooroloit|i'|rr J..‘bS!

ssstart rsreview Fsfinish 3Ja4bsty
(or whatever layout Seems appropriate) 3a4b5£2
Technjcal reports 3a4bs
Links to file(s) of abstracts Of reports (or to actual
reports if any are {n the Journal) Ja4béba
Status reports 3a4b?
Links to file(s) of abstracts Of reports (or to actual
reports if any are in the Journal) Jadb7a
. April 1974 QMR§ ARC (norton,saveqanmr,ipxbbzm) 3a4b7b
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Project 2 Bolt Beranek and Newman =BBN ladc
Principal Investigator Jadel
Name (and IDENTwfor more {nformation) Jadcia
Summary Jadc2

Here would be the textual Summary information

R R NN
Pt Rtatea N Jadc2a

Objective jadcel

Here would be the textual Objective information
I B AR R R NN RN FN]
Oololillilllaplcoltl'..l'oooovtoi

I B AR R R NN RN
PrreR Rt Jadc3la

. Statement of Work Jadcd

Here would be the textual Statement of Work
tntormdt‘on I VRN NS NN
LA AR R

A AR RN AN R R EEE RN
Petsnerenenn Jadcda

Milestones 3adces

Phases Jan Feb mar Apr May Jun Ju)l Aug Sep pct Nov Dec 3adcSa

XXX 4 oySeeseelgnneslF 3adcsp
XXX sonnvesSaloeseslovnsnnnrconnenensfF Jadcese
XXX sonwneroreSavnolasnsnennnnrenersl JIF Jadchd
XXX sasavevrsneSeaslasnnssncnnnnsenefaneetF 3JadcSe

XXX gasenevrntonnrsnsrnnnneSansresonslavnnsTonnnnnnsfF Jadch¢§

sEstart r=sreview F=finish Jaqe5f£)
(or whatever layout seems appropriate) Jade5¢£2
‘ Technical reports dadch
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. Program Management QOutline

Links to file(s) of abstracts of reports (or to actual
reports if any are in the Journal)

Status reports

Links to file(s) of abstracts of reports (or to actual
reports if any are in the Journal)

Project 3 Massachusetts Institute of Technology = MIT
Principal Investigator
Name (and IDENT=for more information)
Symmary

Here would be the textual Summary information
I AR R R R AN EENEEN]
l"Ql'0!!.00.".'.'0.!9.".0!.l!.

I R R R E R R R R N R RN R AN

I EREEEEEE ERN]

. Objective

Here woyld be the textual Objective information
ll"""'l.'.p. P

 E A R R N R R N S N R N R R R A R R R RN

I EEA R R R RN RN FENEREE RN}

Statement of Work

Here would be the textual Statement of Work
1!\!0‘”\&‘19[1‘ faaptpanpsrpnp

RN NRN st NNt ana bRt

(AR B E R RN RN E N R NN

trterntntenn

Milestones
Phases Jan Feb Mar Apr May Jun Jul Aug Sep Oct Noy Dec
XXX gosSaennslasnnslF
XXX seonnesSeTasaeslonerennnnnnnnnnsF

XXX gonannsaneSenaslaannnsnsnenennnyl, IF

' XXX yosensnonesSesslosnnnsnsornensrsloneeeIF

31007

Jadcéhba

Jadce?

Jadc7a
3a4d
3a4dl
Jaddla

3a4d?2

3add2a

3Jad4ds

jadd3a

3add4

Jaddda

3a4ds
Jaddsa
Ja4dshb
3a4dsce
Ja4dSd
ja4dSe
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’ Program Management Qutline

BRR s veressesnerstreniybuaeys sntiPrsneiPyinasaneely 984008
ssstart rsreview F=zfinish 3a44d5¢€1
(or whatever layout seems appropriate) Ja4qds£2
Technjica) reports 3adde
Links to file(s) of abstracts of reports (or to actual
reports {f any are in the Journal) Jaddea
Status reports 3a4d?
Links to file(s) of abstracts Of reports (or to actual
reports if any are in the Jourhal) Jad4dla
Project 4 University of Southern California = UsC Jade
Principal Investigator 3adel
Name (and IDENT~for more information) ja4eia

. symmary Jade2

Here would be the textual summary information
IFESRERS R NN NE)
Ol'!'l.ll‘!).’tll!..!’tl.l'l..lll

(E AN ER AN RN RN R RN R RN
petatenerans Jade2a

Dbjective 3adel

Here would be the textual Objective information
 EE R R R R NFENERERENE ] "
SRR R RRR e RERSRORR N

(AN AR NN RN RN EEREEN)
R Jadela

Statement of Work Jades

Here would be the textual Statement of Work
information Passtasarennnnn

AR RNRR RSN R RN RR RN Y

I EARRR R RN RN EANE R ERE]

R LR R Jadeqda
Milestones Jade5s
‘ Phases Jan Fep Mar Apr May Jun Jul Aug Sep (Oct Nov Dec 3adeS5a
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XXX yoeSgeneslesnentF 3JadeSb
NEK  onn e s Mt i i ansannis s sanie sl 3adeSc
3T DR PR AR SRR L AR B e TR N d 3adeSd
XXX suninanoiealaeiTosssneronsteneertorenell Jadese

XXX '."'l.;I’I..'....CO.'".sl.'"'l.'rO'.'Or'..."...rF 3.‘.5£

ssstart rsreview F=sfinish 3aqeS5f1
(or whatever layout seems appropriate) 3adeS5£2
Technical reports 3adeb
Links to file(s) of abstracts Of reports (or to actual
reports if any are {n the Journal) Jadeba
Status reports 3ade?
Links to file(s) of abstracts Of reports (Or to actual
‘ reports if any are in the Journal) 3adeTa
Project 5 Hudson Inst{tute = Hudson a4t
Principal Investigator a4t
Name (and IDENTefor more information) 3Ja4qfia
Summary 3a4f2

Here would be the textual Summary information
(AR R R R RN ENE NN )
l'l.!!tol0"."!'!""‘..0'00'.0.

".'.."".!.'."'..
Prtetatnrens Jadf2a

Objective 3Jadfs

Here would be the textual pgbjective information
AR R R NN NN

PARRR AR RPNt RERRRIR RS

I EA R R R ER NN NERENERRRR ]

Tetenenenene 3‘4!3,
Statement of Work Ja4fs
' Here would be the textual Statement Of Work
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. Program Management Outline

information s.esssspessnens
'!'o.it"olll"p.!"l..'..'l'...l

B AR R RN RN R RN
retatensneny Jadfda

Milestones Jaafs

Phases Jan Feb Mar Apr May Jun Jul Aug Sep pct Nov Dec 3a4fSa

XXX 3098y sasalsnpeslF Jadfsb
XXX gonnnetSeTuernerTonnnnnrernnenenyfF JadfsSc
AXX snewnersraSenerlonsnsnnnnnsannnsl OF 3a4£s54a
XXX snseeveveesBooelosonsvnvsntsveeefeneeslfF 3a4qfse

XXX sovnnensneneneesnesereBenneveoresfoeneeloronneneelF 3A4£5F

ssstart rsreview F=finish Ja4qfsfl
(or whatever layout seems appropriate) Jad£5£2
. Technical reports 3Jadte
Links to file(s) of abstracts of reports (or to actual
reports if any are in the Journal) Jadtba
Status reports 3a4t?
Links to file(s) of abstracts of reports (or to actual
reports if any are in the Journal) JadfTa
Project 6 Unjiversity of Hawaii = UH 3adg
Prineipal Investigator Jadqg1
Name (and IDENTwfor more information) Ja4gia
Summary Jadg2

Here would be the textual Summary information
AR R RN R NERERND
RPN R R RN AR RN RN AR

PATsRAEsNet s an RNy
Tt sraNa s Jadg2a

. Objective 3a4q3
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. Program Management Outline

Here would be the textual Objective information

I EAREE RN ENENENE) ’ :
R R A R R R R R )

ERRARARRR e s aRER NS
teteanrateny Jadgla

Statement of VWork Jadg4

Here would be the textual Statement of Work
information s,seesesssnnsns

R R R ]

(AR R AR R R R R RN RR RN
tetstataneny 3Jadgda

Milestones 3a4qgs

Phases Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 3adg5a

XXX soyBauanalopneslF 3a4g5b
XXX sypenseeSelasnselonnensnnsnnsennslF 3a4gsce
XXX goonnsvoneSenoaTonnnssnavernnensl, IF 3Jadg5d
XXX eovenenesesBosslevsosnsessrersnsfeoeenefF JadgSe

XXX ponsnsennstonennteneeeBensncnsesTonnoelonnenneeslF Ja4g5¢f

s=start r=review Fsfinish Jadg5¢£1
(or whatever layout seems appropriate) 3a4g5£2
Technical reports 3adg6
Links to file(s) of abstracts of reports (or to actual
reports if any are in the Journal) 3adgéba
Status reports 3adq7
Links to file(s) of abstracts of reports (or to actual
reports if any are in the Journal) Jadgla
PROPOSED WORK} 3as
Projects/Contractors 3a5a
Project 7 3asb
Principal Investigator 3asbi
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Name (and IDENT=for more information) 3aSbia
Symmary 3a5b2

Here would be the textual Summary information
(I E AR R E R RN RN ]
AR R N N N A N N R R R R R R R N

(A AN EER RN E N E R NN
R RN 3aSb2a

Dbjective 3a5b3

Here would pe the textual QObjective information
 EE N RN RN
N R

PrNAtATRRaNRR ARty
trreNs sy 3aSb3la

Statement of Work 3asb4

Here wouyld be the textual Statement Of WoOork
Anformation ,.ssssvnvensns

. SRRARNRRRRRNRRR RN RN R RRRRRR NN

PRTARARARRRR RN AN
tetrteanteny JaShda

Milestones 3asbs

Phases Jan Fep Mar Apr May Jun Jul Aug Sep Oct Nov Dec 3a5b5a

XXX sgaSsanaaTlennelF 3as5bsb
XXX sonnnss®ofaseasTonnonnnernnenses?l 3asbse
XXX senenssersSansaTorsornnsannsenaal, IF 3Ja5bsd
YT N L A AT DR T A B S A SO, PRI 5 3asbse

XXX l!l"l.||;|UO;ODOIOlIl'oolO;locorlootor"tpo'oclrr jJaSp5¢

sestart r=review F=zfinish 3a5b5¢£14

(or whatever layout seems appropriate) 3a5p5¢£2

Project 8 3aSc

Principal Investigator 3a5c¢1

‘ Name (and IDENTefor more information) jaScia
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' Program Management Outline

symrary

Here woyld be the textyal Symmary information
AN A ERN RS AN NN

I AR B BN RN RN RN AR RN EE R R RN RN RN

I AR AR RN B R R R N NN

IR R AR RN R NEN]

Objective

Here would be the textual Objective information
fRfstanstnnprtnn
'Q'!'!l.ll0."!'.'!'0"'.0..0".!

(R R A A R RN

LA A AR R ERE N RN

Statement of Work

Here would be the textual Statement of Work
INfOrmation yaysnsnpessnnss

AR RPN ARttt RN RN ORR RS

BN AR R RN RN AN NN ER

‘ (A A RS R RN RN

Milestones
Phases Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
XXX saeSoaneslyaneerF
XXX soosnnsSelonnsalgosnnnveennorenslF
XXX sovwennveneaSaovesTonnnnenernnonegel IF
XXX sennnnvsvesSeeelassnvenssrnesnselorenelf
XXX sensnsnansnsnsasnvesveSesencssssforanefosonnnenelf
s=start rsreview F=finish
(or whatever layout seems appropriate)
Project 9
Principal Investigator

Name (and IDENTefor more information)

. Summary

31007

3aSc¢c2

3a5c2a

3aSe3

3aScia

3aSc4

JaSc4a
3aSes
3ascsa
3a5cSb
3aScS¢c
3a5cSd
3aScSe
3a5c5¢f
3a5e5¢€)
3Ja5c5¢£2
3a5d
3abdl
3aSdia

3a542
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. Program Management Outline

Here would be the textual Summary information
(E RN EE RN RN RN

(E R R R R R RN R R R RN R AN N R R R R R N

(AR ER R R RN RN R RN

(AR B R AR RN RN

Objective

Here would be the textual Objective information
(B RER RN NEEN RN}
.'"...'.l....l'.'.'.......'...'l.

[ E R R R A R R R RN R

(AR R RN EREN)

Statement of Work

Here would be the textual Statement of Work
lntormation_ FaNRRRRRRRR RS

SRR AR PR PRI R

AR A R A R R R R A A RN

feteprnntany

. Milestones
Phases Jan Fep Mar Apr May Jun Jul Aug Sep oct Nov Dec
XRX . sioVaesailessasall
XXX sesetss8aTgrnselosnnnennsrnenneslF
XXX posnverneeSonssTonnnvesnnnnnnsnel OF
XXX sonnvesevesSesslonnnesssnsnsanesloneestF
XXX oanstepstsorneseeesseBorvrsrsesTorsaslonsnennesfF
s®start rsreview F=finish
(or whatever layout seems appropriate)
RELEVANCE TO DODg

Here would be the textual Relevance information
(RN ENE N R NN RN N I
...l!l.."..',l.lp'l'OO'OO.I'.!"

IR R R A N R R N R R R R R N

(A AR AR R R ERN]

‘ MILESTONES §

11

31007

jaSd2a

3a543

3jabdla

3abda

JaSdda
3a5d5
Ja5db5a
JaS5d5p
3a5dSc
3a5d5d
3jasdse
3Ja5d5¢
3Jasdsfy
3a5d5¢£2

a6

jaba
3a7
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. Program Management Outline

Phases Jan Feb Mar ApPr May Jun Jul Aug Sep Oct Nov Dec

XXX se080000980000elF

XXX sosstnsSeTonneslyrnnnnnonnsapensfF

XXX yonetwnnveSonnolonnanssonsvnannpsl OF

XXX yoonvunensoSeaelosnsvssnnsssnssslavanslF

RAX L arveetenstssetstereselsrssessrsbanensteteiatnusry
ssstart rsreview Fsfinish
(or whatever layout seems appropriate)

Program C (new)
SUMMARY?

Here would be the textual Summary information

R N R R NN
. AR A R A R NN R ]
(AR R RN EERN)
OBJECTIVES:

Here would be the textual Objectives information
AN R NN .

A RS AR AR R RN AR R RN EREERERNENRRRE)

I E AR AR AR R N R RN N

I A AR AN E R R ENN]

BACKGROUND

Here would be the textual Background information
I EE N EENEEENEEENNEN]
SRRttt R R ARy
.’!l!"'.l!.!'!lll.'

I AR R E R R NN N ]

PROPOSED WORK}
Projects/contractors
Project 16

‘ Principal Investigator

31007

3a7a
3a7b
3are
3ald
3ave
Ja7¢
KERES!
Jav¢£2
b

Iny |

3bla |

3b2 |

3b2a

3b3

3b3a

3b4
3b4a
3b4b

3béb1




‘ Program Management

Name
Summary

Here

SRL 19=AUG=74 09328 31007
Qutline

(and IDENT=for more information) Ibdbla
3bdb2

would pe'the textual Summary information
tetpsnpepepne 4

BP0l stipRptaRpt bt

I AR E NN RER RN NN

AR R R NER]

Ibdb2a

Objective 3b4b3

Here
rety
rery
tere
reee

would be the textual Objective information
I EE R E N E R R NN ]
IR R N R N R R R N R R R R R R R R R N )

IEE R R R NN
fefeton 3b4t‘36

Statement of Work 3b4b4

Here

woyld be the textual Statement Of Work

information farptanansNprsn

frRetpeptanntnn
trrennnn 3b4b4da

Milestones 3b4b5s

Phases Jan Fep Mar Apr May Jun Jul Aug Sep Oct nNov Dec 3b4bSa

XXX 4 oeSgppaalqenaslF 3bdb5Db

XXX segense®eToarseTaonsnvenenrenenefF 3bdbSc

XXX sonensrnesBeresTovenrsssssnensesl FF 3b4b5d

XXX seqageeseneeBoeeTasnnneversseeverforenelF 3b4bsSe

XXX gonnnsserevvsarsersteseBannnerensfanerelonnnngpe IF 3b4b5E
ssstart rsreview F=finish 3b4b5f£1

(or whatever layout seems appropriate) Ib4b5£2

Project 17 ib4c
Principal Inyvestigator 3bdcl

@

(and IDENTe=for more information) ib4cia

13
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' Program Management Qutline

Milestones 3b4ch

Summary ipdc?2

Here would be the textual Summary information
I EAR RN RN

18000 s tpeniprnnestsnnsnsraen

(R R R R R NN RN

R R 3b4c2a

NDbjective 3bdc3

Here would be the textual Objective information

AR R RN NN RN ]
(AR R AN AN AN AR R R A R R R A AR N RN
 E AR R R RN E RN RN )

Tetetatr e 3b4cia

Statement of Work 3b4c4 |

Here wouyld be the textual Statement Oof Work
information segevssevvrnves
I AR R R R RN RN R N R R A R N A A R R N

(AR R AR AN RN RN R ERN)
R R NN RN 3b4cda

Phases Jan Feb Mar Apr mMay Jun Jul Aug Sep pct Nov Dec 3b4cSa

XXX s oeSysanslguenalF 3b4cSb
XXX seessaBslosseeassenessnenveyesll IbdcSe
T e D e PSS 4L B S NS T IbdcSd
XXX 5o eoennntesBoselseasaonsnttvsaselyesestl IbdcSe

XXX '.""".."".""0""'.0"l'.'.lllr"Qllt...l.'!'.rr 3b‘CSt

ssstart rs=review F=finish 3b4c5¢£]
(or whatever layout seems appropriate) 3b4cS5€2
Project 18 3b4d
Principal Investigator 3b4dl
Name (and IDENT=for more information) Ib4dia
Surmary 3b4d2

14
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Here would pbe the textual Summary information
AEREREFENEFANY]
I B AR R R A NN NN NN

AR R R R R N R R RN
tetatersneny 3b4d2a

Objective 3b4d3

Here would be the textual Objective information
A AR AR R RN ENE NN
AR N N I T )

B AR R R R R R R R N R NN
R 3bddla

Statement of Vork 3b4d4

Here would be the textual Statement Of Work
INEOrmation s.pevsesvesnsns
(AR R R R R R R R R R R R R NN ]

LB R E R R R R R R R R R R RN N}
trtatsRnneny 3b4dda

. Milestones 3b4d5

Phases Jan Feb Mar Apr May Jun Jul Aug Sep 0Oct Nov De¢ 3bdd5a

XXX gyeBeeesiTronse?l 3b4dsb
XXX sonsnonSeTosnnslonnonsnssnennesslF Ibddsc
XXX spnevennteSeseelosnnveneensencnal IF Ip4dSd
RRRLS o s aneensesBoeslavorssnenassosdatanenetl 3b4dse

XXX Oototov;|-tol-Ou.nonv;soottqouooral.'.rtvo-l-qoorF 3b4°5t

s=start rszreview F=sfinish 3b4dS5fy
(or whatever layout seems appropriate) 3pddb£2
RELEVANCE TO DODg 3b5

Here would be the textual Relevance information
(AR AR R R R R R RN ]

AR R R R R R R R R R A R N ]

I AR RN R R R R R R NN RN N

I AR R R ER RN

‘ MILESTONES$
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. Program Management Outline

Phases Jan Feb Mar Apr May Jun Jul Aug §Sep Oct Nov Dec

XXX s9e8900eefasvasrF

XXX sennnesSelosnealvonersnvnennpeenlF

XXX gonvtnnvoeSanselosncnesenssanseel IF

XXX sonstvanaesSavelasnerosennaenssofoneee??

XXX qesvnonevsnersnensnoreSensaseceelovevelonennsenefF
ssstart rsreview F=zfinish

(or whatever layout seems appropriate)

16

31007

3b6a
3bb6b
3bbe
3b6d
3bbe
b6t
3b6fl

3bb£2



MIKE 19=AUG=74 10317 31008
Let’s get together this week to discuss some Englebart and Research
Assistant type things,,,,..S50me guick ideas of mine follow;
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MIKE 19=AUG»74 10317 31008
Let®s get together this week to discuss some Englebart and Research
Assistant type things,,,,,,Some quick ideas of mine folloW;

hopefully you’ve got some things to talk about too; otherwiase wefll
never be able to Justify a lunch out of this,



MIKE 19=AUG=74 10317 31008
Let’s get together this weekK to discuss some Englebart and Research
. Assistant type things,,,...S50me guick ideas of mine follow:

Does the group no¥w have a better idea of what your responsipilities
and constraints are ? 1
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draft of letter to Elaine Meagher acknholwedging receiPt of 2nd paper
"Programming in Edycational Television v,
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MIKE 19=AUG=74 11304 31009
draft of letter to Elaine Meagher acknolwedging receipt of 2nd paper
‘ nprogramming in Educational Television ",

want to take a look at this before you sign it ?




MIKE 19=AUGe74 11104 31009
draft of letter to Elaine Meagher acknolwedging receipt of 2nd paper
. "Programming in Educational Television ",

Ms, J,E, Meagher
12 Marlborough Avenue
Ottawa, Ontarie i

Dear Elaine; 2

I hope youfll excuse the delay in my acknowledging receipt of

"programming in Educational Teleyision", As Mike may have mentioned

to you, I have been out of town for the last three weeks (out of the

country for the last two weeks = Stockholm for ICC and IFIPS), Your

paper was waiting for me on my return, 3

My initial, and necessarily superficial, review of the paper

indicates that as in your previous paper, the subject matter has been
approached in a thorough and comprehensive manner, As far as the

deviation from the ocutline of your work that we originally agreed

upon, I remember that we also adreed that that outline would have to

remain sufficiently flexible to cope with the your changing

perspectives of the subject material as your worked through the

program, ; 4

‘ There {5 no problem with confidentiality of this material from Bell
Canada‘’s point of view, I believe that Mike has ajready sent you a
copy of Business Planning Paper #21, containing the contents of your
first paper for us, We would be pleased to provide you with a few
more copies for your own distribution needs, and would be happy to do
the same with "programming in Educational Television", if that would
be convenient to You, In any case, please fee)l free to disseminate
it as you feel appropriate, 5

Since this letter is already somewhat delayed, and since you will be

moving by the end of this month, and since the company®s ability to

draw up a check by a specifjied date is limited at best, I will send

this letter to you at youyr Ottawa address, and will forward the check

for §570 to your Philadelpia address as soon as {t becomes available, 6
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‘ NSRDC Directories
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. NSRDC Directories

Jim, here is the directory information

Frank

FGB 19#AUGe74 13125

31010




FGB 19=AUG=74 13325
NSRDC Directories

Jim, if it is possible { would like the following five directories (
AVRUNIN , BRIGNOLI , NAVSEC , COMRADE , and NAVLIS ) , each with 250
pages , set up as given below, The NSRDC directory should be left as
is for the time being, Thanks, Frank,
Directoryt AVRUNIN
Users: ILA
Directorys BRIGNOLI
Users; FGB
Directorys NAVSEC
maj)l addressi
Naval Ship Engineering Center
Code 6102~c

Prince Georges Center

. Hyattsville, Maryland 20782

Phone; 202=436=1551
Usersi

Anthony, Charles B,

Bono, Peter R,

Clatfey, James A,

Fratantuono, Mary A,

Anklowitz, Philip (no middle initial) 4b5

Mellis, James G, 4bb
pirectory: COMRADE 5 |

Mail Address! 5a

Naval ship Research and Development Center 5al

Code 1832 5a2
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. NSRDC Directories

Bethesda, Md, 20034 5a3
Phonet 202#227+1622 5a4
Users: 5b
Rhodes, Thomas R, Sbi
Gorham, William C, 5b2
Willner, Stanley E, Sb3
Martin, Roger J, 5b4
chernick,C, Michae)l ( CMC ) 5bS
wallace, Michael A, 5bbé
Directorys NAVLIS 6
Mail Address! 6a
. Naval Ship Research and Development Center bal
Code 1882 6a2
pethesda, Md, 20034 6a3
Phone; 202#227«1061 6a4d
Users; 60
Braxton, Philip §, 6bl




NDM 20=AUG=74 09:50
Comments on Dutput Processor Section in Final Report

(J31011) 20=AUG=74 093150} Titles Author(s)s N, Dean Meyer/NDM;
Distributiony /DVN EKMj; Sub=Collections; SRI=ARCj; Clerk: RJj;
Origin: <MEYER>COMP ,NLSj4, 20«AUG=74 09:47 RJ 3

31011



NDM 20=AUG=74 09450

Comments on Output Processor Section in Final Report

iF1
Paragraph is really not necessary, and feels awkward,
1F1AY

Replace "at execution time" with "when the user Jives NLS a
command reguiring the OP",

1F1ALA

When it i{s i{nitialized the OP is given a table ,, ,NLS routines and
whieh includes info on current viewspec settings,,,levels",

1F1A2A1
"trivial" _ "small®
1F1A2B
"sets flags"
1F1A282
"tables are used to"
{F1A2C
"process" . "format"
comma after each statement
1F1A2C1H
"straightforward" _ "easy"
"expand" . "adapt"
1F1A2D
Delete comma after "directives" "written on"
1F1A2D14

"The text of the directive itself is removed from the point image
0f the statement unless the user specifies otherwise,"

1F1A2E

31011

1a

2a

3a

4a

S5a

6a

7a

b

8b

9a

10

10a

11




NDM 20«AUG=74 09:50
. Comments on Output Processor Section in Final Report

Not trye]; The beauty of it is that the directives are just
extensions of ones yoy already know, Delete "Both users
dir,,,and" taren" _ "ig"

1F1A2EY
"for" . "in" "fonts, and"

1F1A2EY1 = IF1A2E]
The 0P interprets the users specifications of font, character
size, leading, columns, etc,, the COM file {t produces includes
all the information the Comp 80 needs to place things on the page,
The user may accept a simple default, or may learn to use as much
of the flexibility and power of this device as his typOgraphica)
Skills allow,

1F1A2E4
"subset" . "interface to the detailed flexibility of the Comp B8O"

. 1F1A2E4B

".eein points, inches, or centimeters,"

1F1A2EAC
Should be substatement of above,

1F1A2E4D
Delete "or 4"
Delete "3 options"

1F1A2ES
"to tape in Los Angeles via the ARPA Network"

1F1A2ESC4D

Delete "and between characters"

1FiB

"Formatting a File"

. 1F1B1

31011

12
12a

13

13a

13b
14
14a
15
15a
16
16a
17
17a
17b
18
18a
19
19a
20
20a
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. Comments on Dutput Processor Section in Final Report

sign and a number (if required),
{F1B3
instead of "All meas,,,page" say "Vertical measurements are taken
from the top of the page, and horizontal measurements from a
reference point set with respect to the left edge of the page,"”
1F1B3A
delete comma
1F1B3B
donf’t forget to £ill {(n "n",

"TM" sets the number of blank lines to be left at the top of each
page, in this example three,

1F1B3G = {F1B34
"makes" _ "puts"
1F1B3y
"py default" . "usually"
1F1B3K
"Lmax"" o "ymax"
1F1B3F
"includes" _ "is"
1F1B4
"according to level of hierarchy "of" should be "in"
1F1C
"about" _ "at"
1F1CY
"at the 1972" remember to put in link "prepare" . "adapt"

1F1CIE

31011
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22a
23
23a
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24a

24b
25
25a
26
26a
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27a
28
28a
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29a
30
30a
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Comments on Output Processor Section in Final Report

remember link "sendprint options have" "a normal" . "part of an"
1F1C2A
in last sentence, "is" _ "this document represents"
delete "in terms of typefaces"
1F1C3A
First sentence pretty dramatic,
"Of course,, augmented," might reads;
"The inexperienced user can acquire these tools dradually as his
work requires them; but to allow him the benefit of our more
experienced users, some standard formats have been developed,"
1F1C3C
links
hyphen in photosredyction?
1F1C3D
delete "for users" "insert the required directives,"
"sueh diverse,,," . "a diversity of layouts, such as"
{F1C3E
Dirky Let me give you a more upetosdate thing here,
{FID1A
delete "widely distributed" "except" _ "including"
"highly various" _ "a great variety of"
"on ,ss0ccassion" . "in certain instances"
1F1D2A1
"ready" .. "produced by the OP"
"production You could call routine" _ "routine production"

"For them" . "To them"

31011
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33
33a
33b
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34a

34p

35
35a
35b
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36a
36b

37
37a

38
38a
38b
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Comments on Output Processor Section in Final Report

1F1D2A3A

"formats to" . "formats from"
1F1D2A4AY

"problem of" . "problem in"
1F1D2A4A2

"NET" . "network"
1F1D2ASC2

fare" . "on"
"differentially" .. "proportionally"

1F1D2A5C3
"differentially" . "proportionally" wrong: all faces could be
Justified, enly between words, No face between Characters,
Courvier was proportionally spaced although less compaction since
face designed to be monoSpaced,

1F1D2A5D1
"sweep" _ "intensity"

1F1D2ASD2
delete statement?

1F1D2E4
"to microfiche from NLS"

1F1ELA
"glosses"???

"paged indexes" . "indexes referring to page numbers"

1F1E1B1

"from which to print"

31011
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. Ciao,

(J31024) 23=AUGe74 14353 Titles Author(s): Edmund J, Kennedy/EJK}
Distribution; /RADC) Sub=Collectionsi RADCj; Clerk: EJKy



I*m leaving very shortly,
See You after Labor Day,

Try to bear up without nme,

EJK 23=AUG=74 14153

31024
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. example of the journal system for hilary .

(U31014) 21=AUG»74 073157 Titles Author(s)s Michael T, Bedford/MIKE}
Distributionys /MIKE; Sub=Collectionsy NIC; Clerks MIKE)



. example of the journal system for hilary

this won’t show up in my filefor several

MIKE

(hours ?)

21=AUG=74

07157

31014
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. example of the journal system for hilary

this is a test for Hilary 1
this should be statement two 2 :
|
this shuld bea substatement 2a |
|
|
|
|
|
& |
|
|
|
|
I
|
|



ILA 21=AUG=74 11:57 31016

. test message

(J31016) 21=AUG=74 11157 Titley Author(s): I, Larry Avrunin/ILAp
Distribution: /FGB; Sub=Collectionsi NICj; Clerk: ILAj




. test message

hello Frank this is to test your directory

ILA 21=AUG=74 11357

31016
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TPO1}

3,11 TPO NO, 11 = SOFTWARE SCIENCES TECHNOLOGY
3,11,1 GENERAL OBJECTIVES;

(U) The general objectives of this TPO are to develop
techniques to {mprove the reljabpjility, reduce the cost, and increase
the usefulness of computer systems to the Air Force,

3,11,2 SPECIFIC GOALS AND TECHNICAL APPROACHES;

(U) The Overview Chart (Page 3,11+=2) {llustrates the
plan for meeting the geNeral Objectives, The objectives are a
distillation of regquirements Of the systems listed On the right side
of the chart, These systems are essential to any application of Air
Force power in response to a directive from the President of the
united states, In addition, data processing supports data reduction
activities in practically all other systems, ToO support these
systems, the five areas of effort in this TPD are oriented toward the
major goals or products shown on the overview chart, Each of the
areas of effort will be discussed in the order indicated on the
overview chart,

3,11,2,1 (U) SoFTWARE QUALITY = The goals of this
technical area are to provide the Air Force with capabilities to
improve the guality (i,e,, reliability, transferability,
maintainability, efficiency) of its software while lowering the cost
to attain that guality, This shall come about by the development of
technologies for the quality control of computer Higher Order
Languages (HOLs) and procedures for the generation Of cost effective
errorwfree software systems,

The goals ©f the Higher Order Languages (HOL) effort
ares (1) to produce high gquality compilers in an automated fashion,
thereby cutting down on the cost and time necessary to build
compilers, and (2) to develop the methodology necessary to control
HOLS in order to eliminate certain problems with their use and
thereby promote their use,

The first goal is being achieved by capitalizing on
statemofwthe=art compiler building techniques and producing a
compiler building tool called JOCIT, standing for JOVIAL Compller
Implementation Tool, The first JOCIT for implementing JOVIAL/J3

31017
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compjilers was completed in November 1973, as can be seen from the
milestone chart, The compiler was modified tO meet some unigue
requirements of WWMCCS, was tested and accepted by WWMCCS users, and
will become a WWMCCS standard compiler by September 1974, (Thus RADC
was able to provide SAC and NORAD with an acceptable JOVIAL compiler
at a saving conservatively estimated to be $658,000), Again looking
at the charts, it can be seen that a follow=on effort to develop a
JOCIT for JOVIAL/J73 will be completed in FY=77, There are also
plans underway to develop similar tools for FORTRAN and COBOL, and
the totality of all four compiler tools would feed the Language
Control Area which is discussed later,

There are also efforts in this area which will provide
the Afr Force with the ability to evaluate {ts applications with
respect to which HOL and/or type of compiler will meet its needs and
also provide the ability to better specify the HOL or compiler,

With respect to advancing the state-sof=the=art of
compilers, there is an ongoing effort to make extensible language
compilers efficient enough for practical use, and a planned effort to
implement a compiler for an "error resistant" language,

The second goal of the Higher Order Language efforts is
aimed at providing the Air Force with a measure of control over the
HOLs it uses, The first effort undertaken was to deyvelop a HOL
called JOVIAL/J73 which is more responsive to Air Force needs and
should thus increase HOL usage, The original gpecification of this
HOL was completed in FYw=73, and it is planned to modify the language
in FY=75 and 76 to make it more "error resistant",

The development of a compller validation system is part
of this effort, A compiler validator for JOVIAL/J3, called JCVs, has
peen developed and augmented to a degree where it is the most
complete single test of a compiler in existence, The success of this
tool has prompted the development of a similar system for JOVIAL/J73
compilers, An evaluation of compiler validators already in the field
for COBOL and FORTRAN is also underway, A BASIC compiler validator
{s also under test inw=house and a followwon is planned to utilize
modern "theoremmproving" techniques to build an "absolute" compiler
validator,

The problem of multiple interpretations of programming

31017
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languages, arising from incomplete, ambiguous specifications, was
attacked by the development of a system called Semantics Oriented
Language (SEMANOL) which enables one to precisely specify and check
out the syntax and semantics of a HOL, SEMANOL was applied to
JOVIAL/J3 in Fy«73 with satisfying results and will be utilized in
FY=73 to "debug" the JOVIAL/J73 specification mentioned above,
Future plans include the application of this sSystem to other Air
Force standard HOLs such as FORTRAN and COBOL,

In order to collect proper data on HOLS used in the Alr
Force sO that constructive changes can be made, statistics gathering
packages for JOVIAL and BASIC are being developed, both in=house and
contractually, These packages will ytilize information available to
HOL compilers to provide the data which was drastically lacking in
the past when HOL or compiler updates were attempted,

other work in this area includes studieg into HolL
requirements of specific Air Force systems such as DAIS (Digital
Avionics Information Systems) and the comparison of all HOLs in use
by DOD,

The last product on the milestone chart, in FYe80,
represents the gathering of the tools and technology developed from
the Compiler Technology and Language Control area into neat packages
which will give the Air Force complete control over all standard HOLs
it plans to yse now and {n the foreseeable futyre, (i,e,, FORTRAN,
COBOL, JOVIAL/J3 and JOVIAL/J73,y To help in this control, the
design of a ranguage Control rFacility and the implementation of a
reporting system will begin in FY=75,

The goals of the Softyare Reliability efforts are to
investigate and deve)lop techpiques for increasing the rejiabijity of
complex system software,

Initial design of a centralized data facility on

software error, cost and productivity data was initlated in FY=74,

An effort was initiated to study existing methods of detecting and
evaluating software fallyres during testing and operational phases of
large command and control software Systems, Efforts were also
initiated to study the nature of software reliability modeling,
software errors, their classification and number, their removal
during testing and correction, the prediction of their occurrence,

31017
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and techniQues for writing low error content software, A prototype
Software Implementation Monitor (SIMON) was also designed in FY=74
and is currently under development,

3,11,2,2 (U) SOFTWARE ENGINEERING = The goals of this
Technical Area are to develop programming aids and tools required by
programmers, test engineers and maintenance personnel and to develop
the means to make these tools readily available for DOD software
developments across the country,

The Goals of the Programmer Tools effort are to develop
software tools which will assist the writeps Oor prodrammers of
software, and support test endineers and maintenance personnel,
These tools are generally i{n the form of computér programs, support
software and other automated aids and provide help in the generation
of software, A multitude of tools have been developed and are
currently available, Unfortunately, these tools are usually on a
specific machine and/or for a specific language, A vehicle for
making these tools available despite this drawback is the National
Software Works (NSW) which i{s discussed later, A number of tools
which have great potential for improving software reliability and
productivity are proposed or are currently in development, €,9,,
structural complexity analyzers and automatic error data collectors,
Analyzers which determine the extent of compliance to programming
conventions, and analyzers for sSearching out coding blunders are
planned for development in FY=75 and FY=76,

EmPhasis in the area of softyare test tools will be
placed on the development of new and more powerful tools which
support extensive analysis of logical paths in software as a fynction
of input data sets, The systems also provide valuable statistical
records of tests coMpleted, logical paths tested and not tested, and
assist in the generation of new test cases and timing/code
optimization,

New tools are also being developed such as block
analyzers for determining scope of variables, and loop analyzers for
determining potentially singular point conditions,

pther approaches to testing software involve methods for
proving software formally correct and include jinductive proofs on

31017
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programming assertions, semiwautomatic theorem provers, angd
exhaustive test case analysis,

Because of the diversity of existing tools for testing,
and writing software, a significant problem to be faced in quality
software production is that of cataloging and classifying the
different types of tools available and of making these tools
avallable to Air Force and other government users, This cataloging
will include an analysis of each software tool to determine lanquages
or operating system dependencies, known errors or deficiencies, and
functional requirements and other peculiarities of the package that
may impact intended users of the tools, Also included in the
analysis will be recommendations for improving the general utility of
each tool for wider usage, and the possibility of moying the tools to
other environments and translating the packages to other programming
languages,

The goals of the Modern Programming Practices area are
tO0 uUngertake the development Of techniques £Or gormalizing the design
of software,

Traditionally, software design hag been based ypon
natural languyage nNarratives, £10w charts and decision tables, New
approaches currently being (or planned to pe) investigated involve
the use of the HIPD technique (hierarchyw=inputwprocess=output),
transition diagrams, levels of design abstraction, pseudo languages
and special design languages, such as the University of Michigan's
PSL, (Problem Statement Language), nNational Cash Register’s ADS
(Accurately Defined System), and IBM*s PDL (Problem Design Language),
Fully automatic translation from design to programming language is
considered a design goal in many of the above systems,

pother techniques being considered for the designer
include systems for testing the completeness of narrative type
software specifications for consistency checking, and tor performing
termination checks on software designs, Other efforts being
undertaken include the development of structured programming
preprocessors for JOVIAL, COBOL, and FORTRAN, and i{mplementation of
programming support libraries £O0r the aboye languyages,

A detalled set of gyldelines will also pe completed in
FY=75 that will serve to transfer present technology in structured
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programming (SP), top=down programming, chief programmer teams (CPTs)
and programming support libraries (PSLs) to the Air Force for further
application, Areas to be investigated include the development of SP
language standards for C0BOL, FORTRAN, JOVIAL J3 and J73, analysis of
data structuring methods, and deyvelopment of requirements for a CPT
and PS;,, Other aspects of software guality architecture and software
quality engineering will also be explored including the metrics of
software quality,

The goal of the National Software Works effort is to
improve the productivity of DOD software develoPment by making
available to programmers and managers, in a uniform fashion, those
types of software tools in widespread use in the research community,

Two equally important tasks confront the R & D
laboratoryt the development of tools and the exporting of tools,
once a particular set of software tools is developed, a means must be
available to distribute these tools to various users, Often, this
task is hampered because of the transferability problem = the problenm
of getting programs developed at RADC on one computer out into a user
community of different computer types, Because software can be
transmitted accurately over digital communication links, a promising
solution is to make these software tools available through the ARPA
sponsored National Software Works (NSW),

The NSW is directed toward the development of the
neCessary intertaCe programs on the ARPANET to allow¥ users accCess to
an integrated set of tools and programming and/or management aids
which might exist at different installations or sites throughout the
country, A user at one site would have a standard method of using a
tool at a site thoOysands of miles away, The NSW would provide a
framework for tool encapsulation, centralized accounting, centralized
file management, and fronteend processing,

NSW service will begin {n FY=76 with the connection of
the Data Services Design Center as a user bearing host, Later, RADC
will connect its MULTICS and WWMCCS computer to the ARPANET in order
to make available RADC developed tools, Thus the often sought links
petween the laboratory and the user will be achieved, Minimal
modifications to the operating systems will be made to convert the
RADC computers into tool bearing hosts,
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NSW and the ARPANET will pProvide an environment whereby
the producers of software tools can easily interact with the user of
the tools, Files and programs can be transfered between sites with
ease, Information can quickly pass from the tool producer to the
tool user and pack acain in much less time than pefore, Where the
laboratories before were isolated centers of research, now a close
interaction with users is possible,

The development of a quality software production and
analysis center requires just such a close interaction between users
and producers of tools, A software reliability center can be
implemented which maintains data on the guality of software produced
by vendors, Information on software running in the field can be
returned to the center for updating reliability files, Samples of
software can be transfered to the center through NSW and analyzed for
quality, Statistics can be collected and retained for future
software contractor qualification, 1In this way high standards for
software yendor selection can be maintained, This would directly aid
a USAF acquisition which has software components,

|
|
|
I
i
3,11,2,3 (U) SYSTEM SOFTWARE = The goals of this |
Technical Area are to support Air Force WWMCCS siteS, enhance the |
capability of WWMCCS, develop fOr users the ability tO0 manipulate
large data bases and to develop techniques for providing multi=level

' security,

The goal of the Security Technology effort is to develop
the ability to share EDP systems and the information therein with the
assUrance that classified information stored and processed will
receive appropriate protection,

The specific goals and products of this program are
organized into three categories:

The development of an abstract mathematical model of
computer security design requirements Compatible with the Departpent
of Defense secyrity system for protection of classified information,
Further, the development of an explicit methodology for application
of these models to the design and certification of specific systems,

The development of a prototype secure Computer system
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which will provide the multiwlevel information processing capablity
described under General nbjective,

The application of the computer security techniques |
developed to specific Alr Force requirements, In particular, |
technology transfer support will be provided to current ADP system |
developments which presently cannot satisfy economic constraints nor |
required operational capabilities due to the current lack of valid |
computer security controls implemented in the hardware and software, !

I
|
I
|

The approach being taken by ESD for developing a secure
computer system begins with a formal definition (i,e,, model) of
secure operation, This model defines the operations necessary for
the ytility as well as the security of a computer system, A
hardware/sOftware security Kernel, totally responsible for the
systemrs security, then takes place as a direct implementation of the |
security model, ESD has completed two different types of models for |
computer security and has implemented one of them on a PDP=11/45 |
minicomputer to provide a feasibility demonstration, The development |
of a secure general purpose larde scale computer system is being
undertaken based on the methodology developed during the feasibility
demonstration, This development, using the security kernel approach,
will yse an appropriate target computing system whose utility has
been previously established, In addition, development of audit,
’ surveillance, and secure DMS subsystems will be undértaken to provide
application aids for a secure computer system, Finally, to
facilitate use of secure computer systems, more efficient, less
expensive terminal and communication security equipment designs will
be developed,

Software Executive Services = The goals Of the Software
Executive Services effort arej to provide reduirement analysis,
quality assurance, testing support and design recommendations for the
Alr Force WWMCCS community, and to provide system software support to
operational users requiring capabilities to manipulate large data
bases,

RADC, at the request of Hq USAfF/ACD, completed a study
of the Extended Instruction Set (EIS) for the Honeywell 6000 series
computers, The results of the study had a major impact on the
decision by JTSA (Joint Technica)l support Activity) to upgrade all
the WWMCCS computérs to i{nclude EIS,
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In addition, RADC, using the RADC Honeywell 635
computer, studied the feasibility of using Honeywell 600 computers
for the major command uypdate program and as backup for the H/6000
WWMCCS, Results of the RADC effort had a major effect on the Hg
USAF/ACD decision not to use the H/600 computers,

RADC deyeloped a technical plan for the Air Force Data
System Design Center (AFDSDC) to assist that oganization in
performing their function as the Air Force focal point for reporting
WWMCCS deficiencies to JTSA, The plan is currently being followed
and RADC has become the prime source for technical assistance to
AFDSDC, A letter of agreement has been i{nitiated defining the roles
of RADC and AFDSDC in supporting the Air Force WWMCCS sites,

RADC, in cooperation with ESD/MITRE and JTSA has
performed field tests on the Honeywell developmental Network
Processing System (NPS) to test its functional capabjlities and to
determine its utility/applicability to the WWMCCS commynity, The
test reports are being prepared, Analysis of results point out that
current NPS implementation decreases system throughpyt in comparison
with existing software,

The technical efforts described apove, active
involvement with WWMCCS uysers through requirements conferences and
documented needs Plus eXplicit direction in PMD Re=P4010(1)/63728F
Technical Suppert to Alr Force HIS 6000 Sites have led tp a two
pronged development pro9ram, A number of tasKs are proposed which
address development of fixes to current pressing problems which must
be solved in the near term to allow users to perform their missions,
A longer term solution, running concurrently with the fixes, is
proposed to attack the user problems caused by deficiencies inherent
in the design of the WWMCCS operating system software,

The major thrust of this program i{s to improve the
responsiveness of the WWMCCS system software to meet the stated
requirements of its users, The Restart/Recovery task addresses the
requirements from SAC and NORAD to have the system 95% to 100%
avallable, This is currently accomplished with costly redyndancy,
The short term approach addressées procedyres which may be ysed in
conjynction with the existing software/hardware configuration to
facilitate recovery of data bases and decrease the time t0 restart
the system and return the users to the point Of processing Jjust
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before system failure, The goal of these proCedures is always to
attain zero loss of information and minimal system downtime,

Real Time/Priority Processing = SAC has a documented
requirement for response times of less than two seconds during crisis
situations, TAC has stated they require less than ten seCond
response for 50% of their application jobs, These requirements
cannot be met with the current WWMCCS, Our approach is to modify the
Honeywell provided TPE (Transaction Processing Executive) tO achieve
real time processing, We are currently ynder contract with Honeywell
to provide these Modifications, Design is almost completed, flow
charting will start immediately, After completion Of the models an
effort is planned to apply this strategy to real time transaction
oriented applications,

Front End Processing = Plang are to conginue to test new
releases of the Honeywell NPS (Network Processing System), We will
play a major role in developing a firm NPS specification which will
eventually become a standard package in WWMCCS,

File System = The current response time problem with
data retrieval under WWMCCS is a direct result of the limitations of
the WwDMS and GCOS file system, Using existing tools previously
developed by RADC (data access systems, flexible indexing systems and
software monitors), we plan to model various approaches for handling
the retrieval problem in order to lead us to intelligent design
changes critically needed for WWMCCS,

System Architectuyre = Up to now we have been talking
about plans and efforts which address enhancing specific components
of WWMCCS, They represent modifications or patches for near time
solutions, we also plan to conduct efforts which will address the
enhancements of the total WWMCCS in terms of reliability and
responsiveness, These efforts will be based on arriving at a
modularized operating system which will replace GCOS, The pay off
would include:

Configuration according to specific requirements,
thereby increasing responsiveness and reducing overhead, and clearer
code which will reduce software errors and increase rellability, The
concept of virtual machine monitor (VMM) is one of the approaches we
plan to pursue to arrive at modularity, We plan to i{nitiate a

10
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contract with the Harvarq Computatjion Laboratory to study the
fundamentals of VMM and also plan to initiate an effort to study the
applications of VMM to the Honeywell 6000 compuyter, In this
application, an attempt will be made to run GCOS and MULTICS
simultaneously on the H/6000 computer,

In addition te supporting WWMCCS, RADC is also
supporting HQ AFCS and the Defense Mapping Agency in providing aids
to their large file problems, RADC has provided HQ AFCS an inshouse
developed oneline retrieval system operating on the RADC/H635
computer to support their operational needs, 1In FY=75 it is planned
to augment the current capability with additional file manipulating
functions, The Defense Mapping Agency has requested that RADC
examine their large file processing needs, with the goal of designing
a management information system for their cartographic data base, In
FY=75 an initial study of this problem is planned,

3,11,3 RELATED EFFORTS;

(U) The following efforts are related to work being
pursued under this TPQO, 1In general, compiler=compiler efforts being
pursued by indystry involve "manyeto=many" language=to=compuyter
configurations, This is different from RApC®s "onewtoo=many"
approach in JOCIT, Whiech it §s felt should produce higher quality
compilers, In addition, the JOCIT effort i{s the only known effort
producing compilers for the JOVIAL language,

Automatic Validation Systems (AVS) efforts under
investigation by other organizations are principally concerned with
the FORTRAN lapguage, hepce no develpprents are being pursuyed algng
this line other than transfer of a FORTRAN test tool to RADC,
pevelopment of an AVS type capability for JOVIAL is required,

In the area of data managdement software, industry is now
producing generalizZed data management software hence the emphasis for
this program i{s shifting from large scale developments to tools for
specifying, selecting and tuning generalized data management
software, In security, ARPA sponsored work at MIT on Multics will be
used directly in the development of a long range soluytion to the
security problem, In the tools for knowledge workers area, the ARPA
sponsored research at stanford Research Institute {5 being exploited
directly and other related research is being followed closely, There

11
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is no other major activity in this area where a subset of an
organization is attempting to systematically exploit sophisticated
on=line computer tools,

All other software efforts are being considered either
complementary to wWork being pursued at RADC, or are serving as a
baseline upon which further advapcements are being made, None of the
efforts below are considered duplicative in any way,

SOFTWARE QUALITY

NASA presently has a contract with McDonnell Douglas
(contract Number NASA=27202) to design a compiler=cOmpiler capable of
producing compilers for all HOLs which NASA uses, Or plans to use,
such as FORTRAN, SPL, CLASP, etc,

NELC has a contract with Intermetrics Corporation
(Contract Number NOO123=73«Cw1177) to design a HOL for the AADC
computer, This effort is under project w3150, program Element
63202N,

The U,S8, Army Electronics Command is developing a
Compiler Generation Tool for TACPOL, & PL=l COommand and Control
subset, This work is being performed inwhouse under System Software
Program Element 627703, program Element 15662703A327, Task Element
03, Work Element 36108,

IBM Federa)l Systems Division, Owego, is working on a
compilerwcompiler to handle several DOD HOLS,

Boeing Corporation is performing an analysis of present
HOLS for B=1 follow=on implementations, At the present time,
JOVIAL/J73 is one of the strongest Contepnders,

Univac of mMinneapolis is using IR&D funds to develop

translators between the Command and Control HOLs in use by DOD,
namely, JOVIAL, CMS=2, and TACPOL,

12
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AFAL has a program entitled the Djigital Avionics
Information System (DAIS) under the TPO=S1 which has chosen
JOVIAL/J73 as the HOL in which its mission software will be written,

NASA/MSC has {mplemented an AVS for FORTRAN programs

written for the Univac 1108 as part of the Mission Trajectery Control

Program and the Skylab Activities,

Software Reliabjility studies at Carnegie=Mellon
University, University of Wisconsin and MIT in Common Base Languages
(Dennis) and NSF sponsored work at SRI and University of California
at Irvine are also on=going government sponsored programs,

Air Force sponsored work on the Attack Assessment
Program for SAMSO includes provisions for collection and analysis of
software error data,

U,S5, Army and Navy sponsored work at PIB (Shooman)
involves software error collection/analysis and proCedures for
software modeling and reliability prediction,

SOFTWARE ENGINEERING

The Air Force is currently AVS testing FORTRAN programs
on the IBM 360,370 and Assembly Code on the IBM 7090 written as part
of the Minuteman Program,

The Army is investigating the problem of verifying
Safeguard Software at Huntsville, Alabama,

The Navy is investigating the software verification
problem in support Of system software activities at NEL,

Projects employing Structured Programming and Chief
Programmer Teams and Top Down Programming incluyde goyernment
sponsored programs such ast Safeguard (PAR Program), AWACS/JOVIAL

support, RTCC/SKylab Rea) Time Computing Complex)j; Systems 7, 370/EMS

(Energy Management System), NMCS and NIPS System 360FFS (National
Intelligence processing system 360 Formatted File System),

13
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SYSTEM SOFTWARE

ESD has been working with the computer industry and has
participated in computer security test programs, A description of
these efforts is presented in ESD=TRe73e51, "Computer Security
Technology Planning Study,"

several industrial IR&D efforts concerning computer
security have taken place, These include the pata Security Study
performed by IBM*s Systems Development Division, efforts by the Data
systems Operations Division of Honeywell Information sSystem Inc,, and
projects on computer security at sSystem pevelopment Ccorporation and
TRW Systems Division, These efforts will not meet Air Force security
requirements without the guidance to be provided by this Technology
Planning Objective,

ARPA has supported a development program under Project
MAC conducted at Massachusetts Institute of Technology to simplify
the security related aspects of Mujtics, This program is now Jjointly
sponsored with the Air Force and is the basis for the large scale,
general purpose secure prototype system development,

NSA has established a computer security division that is
{nvestigating @ number O¢ computersreladted communications security
. problems, NSA is expected to take a leading role in the
communications security portions of this progranm,

The Joint Technical Sypport Activity is currently
involved in studying ADP multi=level Security capanbilities, data
management system multiwlevel features, and ADp network security,
The JTSA proaram is being fully coordinated with this program to
prevent overlap, sSome, but not all, of the security problenms
confronting the Alr Force WWMCCS community are being addressed in
this effort,

SAC, through the 436M SPp, has Computer Sciences
Corporation developing an oneline interactive control program called
SONIC, 1Initial investigations by RADC and the A{r Force Data Systems
Design Center reveal that {ts transferabjility to other WWMCCS users
is minimal,

14
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RADC/IR has a front end processing development program
called TOSS (Terminal Oriented Software System), It is currently
being considered as the prime candidate for intelligence networking
applications,

The SAC PACER prodram, being directed by RADC/IR, has a
continuing effert in restart/recovery, with major orientation to data
base integrity and recovery,

NoRAD, thnrough the 4274 SPp, has developed a Real Time
Monitor (RTM) to handle their interactive proCessing requirements,
MAC has developed a real time operating system (RTOS) under WWMCCS
operating system, The Joint Technical Support Activity has a
continuing effort in improving the Worlwide Data Management System
(WWDMS) to meet the WWMCCS target requirements,

15
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3,11,4 REQUIREMENTS:

Requirement Title TPO
Identification Applicability
Number
TNwESD=24=72=17 Secyrity Controls in

MultiesUsers Computer Essential

Systems

SAC=ROC=74+=) Multi=leyvel Secuyrity Essential
USAF Development Command, Control g Data Essential
Directive 79 Systems Software
AFSC Program MAC Integrated Mgt Significant
Directive System (MACCCIMS)
415L=2=73=51
AFSC Program Technical Support for Essential
Directive AFDSC Mu)tics
1992/01lwln73/27
AFSC Program Acquisition of Multics Essential
Directive for AFDSC
1892/02=)1=73=28
ESD=TR=73=5) Computer Security Essential

Requirements of Several
Major AF Commands

SATIN IV PMP SAC Automated Total Essential
ReP4020=(1) Information Network
(SATIN 1IV)
PMD=R=P2145(2) Secure Telecommynications Significant
33401F Terminals
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3,11,6

DFB 22=AUG=74 10343

CCIP=85 AF Command & Control Essential
Information Processing

1680*s

SADPR=85 AF ADP Requirements Essential
1980°'s

STALOG Study of Automation of Essential
Logistics

AFSCNET AFSC Computer Network Significant
PMD ReP4010¢1) Technical Support to Essential

AF HIS 6000 sites

RESOURCES:

(u) The funding and manpower required to support this
TPO is listed on (Page 3,11 ), No other major support
requirements have been identified,

TPO FOCAL POINT;

FRANK J, TOMAINI

Rome Air Development Center (ISI)

Griffiss AFB NY 13441
Autovon 587=7057
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3,12 TPO No, 12 = COMPUTER SYSTEMS TECHNOLOGY
3,12,1 GENERAL OBJECTIVES1

(U) The objective of this TPO is to deyelop the various
computer related technologies which are required to allow computer
systems to be ysed for the efficient and economical solution of
numerous Air Force Operational problenms,

The efforts directed toward meeting this objective are
in two major areas = Computer Architecture and Interactive
Processing, Ceomputer Architecture deals with the organization of
comMputer components and subesystems, Interactive Processing
addresses the problems of automatic signal classification,
mansmachine interface, and the automation of operational functioens,

The objectives of the efforts in the Computer
Architecture area are toi: (1) demonstrate the application of
Associative processor (AP) techniques to the splution of Air Force
high data rate realstime data processing problemsj; (2) develop
technology which will allew sharing of DOD computing resources such
as computers, computer peripherals, data bases and software
facilities; ¢3) develop technology which will make possible the
orderly design, test and evajuation of special computer architecture
reguired by the Air Force before the architecture design is given to
a contractor to build,

Efforts in the Interactive Processing area are directed
towards (1) developing the facilities and the expertise reguired to
solve the complex data processing problems of automatic signhal
classification technigue development, and assisting a wide variety of
users in actvally developing aytomatic classification and
identification equipment for use in various Air Force surveillance
systems) (2) developing cost effective interactive graphics
techniques and systems which will lower Air Force operational costs
and increase effectiveness,

3,12,2 SPECIFIC GOALS AND TECHNICAL APPROACHES;

(U) The plan for attaining the TpO objective is shown
in the overview chart (Page 3,12#2), The technical efforts covered
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by this TPO are orjented toward providing the four major products
shown, ,IFirst=10;

3,12,2,1 (u) ASSOCIATIVE PROCESSOR COMPUTING SYSTEM =
The goal of this product is to provide techniques capable of meeting
the ever increasing data processing requirements of the Air Force as
typified by the high data rate realstime processing demands imposed
by svstems such as the Afrborne warning and Control System (AWACS),

As indicated by the Milestone Chart (Page 3,12 ), this
goal is being achieved by RADC’s Associative Processor Testbed
facility, The testbed facility consists of an Associative Processor
tied to RADC’s HIS 645 sequential computer, a situation display
capability for purposes of providing operator interaction with the
executing programs, and equipment for monitoring the performance of
the testbed eguipment while executing operational type proqQranms,
completion of the testbed system is planned during Fye76, when a data
manipulation capability for effecting high utilization of processing
elements will be installed to complement the interim capabilities
available at the present time,

The major on=going effort for assessing the capability
of an associative processor to meet real=time requirements is
directed toward the AWACS requirements, Assocjative Processor
Application Software, to accomplish the functions required by AWACS,
is being developed for analysis and demonstration on the AP testbed,
This activity, which is being accomplished both inshouse and
contractually, will concentrate on the data processing aspects of
active and passive tracking, radar data correlation, display
processing, and signal processing, Completion is expected in mid
FY=76, Major improvements in capability are envisioned for
AWACS=like systems using an Ap approach rather than a sequential
computer, AP active tracking tests to date indicate a capability of
handling five times as many radar tracks, Efforts to develop
software for other Air Force syste, functions requiring real time
processing capability will be started upon completion of the AWACS
work, In addition, Syracuse University is developing software to
perform functiens such asg matrix manipulations, fast fourler
transforms, partial differential equation solutions, and traffic
control/collision predictions, and MITRE Corporation is developing
software in functional areas directly applicable to ESD project
requirements,
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During FY«75, the Associative Processor testbed will
become a remotely accessible Associative Processing Research
Facility, Under this mode of operation, pOD agencies and contractors
will be able to enter batch jobs from remote stations on a twenty
hour per day basis,

Two AP design studies are being conducted in support of
RADC TPO=9 "Telecommunications", This TPO supports {mprovements to
the Defense Communications System (DCS), The first {s the
commynications Processing System study whieh will examine various
architectures, including the Associative processor, in the design of
a processor to handle all types of communications traffic both
digital and analo9, Completion is planned for mid FY«75,6 The second
design study i{s for an associative communications multiplexer which
will compress and multiplex digital signals using an Associative
processor, Completion i{s planned for the end of FY=75,

The prime end goal of the Associative Processor Project
is the development of hardware and software specifications for a
costeeffective, highly reliable Associative Processor Computing
System (APCS) suitable for ajirborne and tactical environments, These
specifications and the rationale developed by the project during the
197321976 time pericd are expected to lead to0 a 6,4 program to
actually fabricate the evolved APCS design, This program, estimated
at 14 million dollars, will result in a militarized AssOciative
Processor and i{ts supporting software directed toward applications
such as AWACS and the Advanced Airborne Command post, The computer
system will serve as the basis for continued software development and
application programming at RADC and can be yseéd as a prototype design
for operational Alr Force systems, Target date for completion is
FY=79,

3,12,2,2 (U) DISTRIBUTED COMPUTATION SYSTEMS = The
objective of this product {s to provide the Air Force wWith mechanisms
for maximizing the utilization of its computing resources,
Distributed Computation Systems are of two typesy (1) Computer
systems which are physically distributed but tied together by means
of a network such as the ARPANET, and (2) computer systems which
have, on a single mainframe, a variety of functionally distributed
capabilities which can strategically be brought together in an
optimym fashion to provide nighly efficient/low cost solutions to the
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Air Force real time/special requirements, Milestone Chart (Page
3,12 ) covers both types of Distributed Computation Systenms,

To achieyve the first objective of providing the
capabjlity to efficiently and effectively utilize the dispersed
computational resources inherently present in a distributed
hetérogeneous computer network, the Distributed Computation
Technigues and Applications effort will identify problems inherent in
préesent netted computeér systems which deter résource sharing among
computers, It will explore existing software and hardware systems to
determine what fixes can be made to overcome the problem with these
systems, It will then propose possible system architectures which
should lead to a system which allows efficient resource sharing in a
manner which makes the mechanics of netwyork use completely
transparent to the network resource user, It will implement the
software fixes proposed by the study and test them in actual
operational systems, Any additional techniques which appear
promising will also be explored,

The System Architecture effort will involve simylation
and, if possiple, implementation of the architecture proposed by the
Distributed Computation Techniques and Applications study, These
will pe thoroughly tested to determine their applicapility to actual
operational systemMs sueh as the world wide Military command and
Control System (WWMCCS),

The AFSC Network effort will develop the interfaces to
connect 16 AFSC computers to the ARPANET in tWo phases, In the first
phase, three CDC=6600 machines at ASD, ADTC and AFWL will be
connected to the net, In the second phase, the remaining 13 sites
will be connected,

The second gbjective of the Distributed Ceomputation
Systems product area is to develop an effective low cost approach for
producing cost effective computing capability reguired to solve
special processing functions w«hich are peculiar to the Air Force and
which cannot be satisfied by computers existing in government and
industries inventories, For this purpose, a program called
Configurable processor has been initiated, A Configurable processor
is a fuynctionally distributed computation system which can be
structured by means of firmware tO assuyme the optima), cost effective
architecture form required by the problem and the software which
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provides solution to the problem, The design which {s a by=product
of the configured system will be given to a contractor to build only
after it has been tested and evaluated using significant benchmark
software, After the design has been released to the contractor, the
"configured architecture” will then serve as an interim computer so
that software development can be continued while the special computer
is being built,

_The configurable processor concept is an outdrowth of
the associative processor program, the microprocessor technology
developments which now provide complete computer functions on a
single integrated circuit chip, and the advances which have been made
in the microprogramming technology,

The configurable processOr program will begin with the
purchase of off=the=shelf Micro Function CompOnents including
microfunction chiPs, a microprogrammable control unit and a
multi=dimensiona)l access memory, These components Will be assembled
into an extremely inexpensive system which through firmware can be
made to act as any architectyral form (seguential processOr, parallel
processor, multisprocessor, etc,) having any desired word/logic
length, The Configurable Processor Design, Test and Evaluation will
be accomplished on these assembled components and as such will
represent a Cconfigurable processor Testbed Facility,

Configurable Processor Application Software will be
developed to demonstrate the process of structuring the configurable
processor based ont (1) the structure of the problem, and (2) the
structure of the software for implementing the problem solution,

The end product will bet (1) an inexpensive, Alr Force
Configurable Processor Testbed Facility, (2) utility software for
facilitating the configuration process, and (3) validation data which
will demonstrate the process and the benefits that a Configurable
processor Facility brings to the Air Force,

3,12,2,3 (U) SIGNAL CLASSIFICATION = The automatic
classification of signals {s required to support many Air ForcCe
objectives including space defense, remote surveillance, base
defense, and tactical interdiction, Devices (signal classifiers)
which analyze the output electronic signals from the transducers of
various sensor systems, {ncluding radar, photometric, seismic,
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acoustic, etc,, and automatically recognizZe these signals as
occurring in a specifie target class, must be developed, These
classifiers will increase the effectiveness of the sensor system
since false alarms will pe eliminated/reduced and will allow more
accurate and rapid assessment of the threat by commanders,
Classifiers may be implemented as part of a data processing system,
be part of other ground or airborne installations, or be contained in
sensors impact implanted into enemy territory,

The technical approach to the design of these
classifiers is to use advanced pattern recognition techniques
(software) residing on & general purpose computer interactively
coupled to a high performance graphics console to provide general
purpose design tools, These toOls allow the design engineer to
analyze a data set, extract features characteristic of each target
class, evalyate these featuyres and design the target classifier,
Since several solutions can be developed rapidly, the most cost
effective in terms Of accuracy versus complexity (i,e,, the number
and type of features or method of classification required) can be
implemented,

Up to this point, development work has centered around
the tools and technigues to allow problem solution, With the
validity of our interactive pattern recognition approach having been
verified on specific previous applications, our attention for FYa76
and beyond is en the implementation of a fully operational pattern
Recognition pesign Facility, a unigue capability within poODp and
industry, This facility is needed in order to suppOrt the future
signal classification workload as a production oriented capablility,
addressed to specific user requirements, 1In order to arrive at this
posture in a timely fashion, the Milestone Chart (Page 3,12+ ) line
items associated with waveform processing and preprocessing and with
the updating of the OneLine pattern Analysis and Recognition Systenm
(OLPARS) must be completed,

Waveform Preprocessing Technigues encompass those
ancillary projects necessary for a viable system, In FY=74, such
items as hybrid feature extraction software, hybrid preprocessing
routines, and the configyring of a peripheral image dissector,
permitted the handling 0f digital, analog, and photographic waveform
data input, In FY=75, the item will be expanded to include a data
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1ink from the RADC HIS 6180 to the PDP 11/45 computer, So that each
computer may be used to the greatest advantage,

The Waveform Processing System (WPS) addresses the
problem of gquickly and efficiently extracting discriminatory feature
{nformation frem the waveform data, When completed in early Fy=77,
it w#ill allow the analyst to dynamically interact with the data in
defining and testing candidate feature sets, The result will be a
more effective design in a minimum of time,

Improvements in the prototype version of QOLPARS are of
two categoriest (1) the impPlementation of the logic deSian
capability on the PDP 11/45 computer resident with the WPS, and (2)
the implementation of the logic design under the MULTICS operating
system on the RADC KIS 6180 computer, In the first OLPARS version,
full advantage will be taken of the high performance graphics
terminals associated with the PDP 11/45 system, and of the interplay
between the feature extraction and logic design software, The
MULTICS/OLPARS version will take advantage of the inherent
flexibility of the MULTICS operating system and provide, for the
first time, a nultisuser capability for pattern recognition
applications, If RADC becomes a host on the ARPA network, the
multiple users could be from any agency with access to the network,
By this method, we not only produce results in the terms of specific
classifier designs for certain users, we also will be able to export
our software capability to those users who would like to do their own
analysis,

Using the capability of the interim Pattern Recognition
Design Facility which currently exists, RADC is pursuing a vigorous
program in selected applications areas to support user signal
ciassification requirements, The Aerospace Shape Identification
(Radar) line item includes a study of the feas{bility of recognizing
characteristic shapes of aircraft and space objects by analyzing the
narrow pulse radar returns, with sufficiently descriptive features
which are independent of orientation, one would dramatically decrease
the storage and speed reguirements for any classification system,

In a related area of Phogometric Signatyre Analysis,
RADC is studying actual space object signatures derived from
telescopically collected reflected sunlight in order to determine
certain characteristic information, In the first part of this
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effort, in direct support of SAMSO's Satellite Observables Program
(per TN=SAMSOeRADCw1708#73w01), the analysis is performed on selected
satellite signatures as determined by SAMSO, 1In the second portion,
the photometric data collected on various selected space objects will
be analyzed to determine features and classification logic for
automatic discrimination purposes, This second portion s in support
of the Air Force Avionics Laboratory and is directed initially toward
tumbling rocket bodies, Results Of both the photometric and
aerospace shape wOrk are directly applicable to the needs of ADC as
expressed in ApDC=ROC 1671,

Another major applications area, represented by the
Acoustic/seismic/Magnetic Data Anajysis area, incjudes projects which
deal with the processing of ground based analog sensor data, In each
case, the project involves agpects of signal processing, to determine
sensor and event characteristics, and the application of classical
pattern recognition to design discrimination logic,

The first of these projects involves the processing of
aircraft acoustic signatures for the purposes of remotely monitoring
air base activity, This project, in support of RADC TPO=7 "Tactical
Surveillance and Control", involves the collection and analysis of a
large aircraft sidgnature data base of takewoffs, landings, and
fly=overs, Logic will be designed to discriminate between the
ajircraft events of interest and thereby monitor the pase activity,
The discrimination logic in this application, as in all of the
others, initially is in the form of software programs and equations,
but can be i{mplemented in microcircuits and integrated with the
sensor electronics as required,

Another project, in support of ESD Adyanced Development
Program 68lE and RADC TPO=7 "Tactical Surveillance and Controlil",
involyes the modernization of lipe sensors to be uséd in the Base
Installation security System, The sensor outputs coOnsist of magnetic
and seismic wavefOrms which are generated by valid intrusions and by
false alarm events, The modernization task inyolves the analysis of
the sensOr wavefOorms and the design of discrimination logic to sort
oyt valid intruysions from the falgse alarms, such as wind and
lightning, Once a desirably low false alarm rate has been achleved,
these improved sensors based on RADC’s new desiagn classification
logic will be acquired by ESp for installation at alr bases
throughout the world,

31018
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The last of the projects being pursued {n the
groundesbased sensor area is the Nuclear Data Analysis project {n
support of the Arms Control and Disarmament Agency (ACDA), 1In this
project, short period seismograms of teleseismic Eurasian events will
be analyzed with the objective Of automatically classifying
earthquakes from underground nuclear explosions, Using the extensive
eyent data base coOllected by ACDA, RADC will analyze the signals,
extract the discriminatory information and design classification
logic for the task,

The last of the applicationg areag t0 be digcussed is
one represented by the Milestone Chart line item entitled Speaker
Identification, In support of RADC TPO=2 "Intelligence Analysis and
Exploitation®, a data set of human speech is being analyzed, The
analysis is focysed on determining, and if possible, gquantifying
interwspeaker similarities and intraespeaker differences for
application in security related speaker recognition devices,

New pattern recognition techniques for feature
extraction and target classigication are continually being evaluated
and the potentially usefyl ones added to those tools so that they
evolve to solve an ever increasing spectrum of problems, Development
in this area is expected to continue through at least FYe«77,

3,12,2,4 (U) COMPUTER GRAPHICS SYSTEMS = The goal of the
computer graphics technology area is to provide cost effective
solutions to the problems encountered in developing low cost
multisterminal computer graphics systems which will present computer
generated data to an operatOor and allow him to interact with it, The
data presented can be in the form of alphanumeric symbology or line
drawn graphics, The system must allow the operator to interact with
the data base and modify or control the overall processing function
by Means of his input devices while observing the results with some
type of display, This technology and the technology being developed
under RADC TPO=4 "Intelligence Data Handling", fylly complement each
other since TPO»4 efforts are directed toward image analysis which is
not a goal of this TPO,

Oone of the most effective types of display presentation
{s the interactive graphics display, In this mode, the operator has
access to and contrel over the computing process with the results
presented to him in the form of graphical figures, There are
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numerous levels Of performance aAnd cost associated With each systenm,
as well as a variety of possible implementation schemes, The
selected system must represent a balance between performance, cost
and flexibility,

The RADC computer graphics program is a combination of
both contractual and in=house efforts, All of these efforts depend
heavily on the interactive processing facility recently installed at
RADC, This facility includes a flexible computing system as well as
high performance graphics and allows the operator to both perform
development functions as well as to simuylate several applications
functions for specific operational users, The Milestone Chart (Page
3,12= ) outlines the computer Jraphics program,

The Air Forece Global Weather Central (GWC) Interactive
Graphics systenm effort (s directed toward providing their analysts
and forecasters with the ability to generate, edit, analyze and
update various weather charts and forecasts in the interactive mode,
This will increase the flexibility as well as decrease the cost of
the various operations involved, The final system Configuration will
include numerous terminals and several forecast locagions as well as
a direct hookeup to the main GWC computer facility, This is a
multiephase, myltieyear effort which will result in the automation of
a significant portion of the GWC operation, This will be
accomplished through the implementation of several miniescomputer
based graphics systems, as well as the development 0f specialized
software and techhNigues t© handle the particular characteristics of
the enyironmental data The effort is being pursued in gupport of
MAC=DAR=L72=7 with tuli implementation scheduled for FyY=78,

One of the prime considerations in applying computer
graphics is that of economy, The specific approach that will reduce
the perwterminal cost of multiple terminal graphics systems is the
use of raster (or digital TvV) technigues, Such a system not only has
the potential for hilah performance at relatively low cost, but also
offers the unique feature of being able to mix computer generated
graphical data with plctorial information, The Raster Graphic
Techniques effort is aimed at investigating the feasibllity of
performing the graphics functions using interactive TV displavs, The
goal is to provide performance eguivalent to present selective
address systems with a significant reduction in cost, The
culmination of the program in FYe78 will be a Multi=Terminal Raster

11
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Grapnhics Syster which demonstrates equivalent performance at much
lower cost than previously available systenms,

The Graphics Software Technigues area represents a group
of related and continuing efforts aimed at decreasing the complexity
and inereasing the efficiency of graphics software and the means to
generate it, To provide a testbed within which to work, a complete
graphics software system has been configyred to operate on our
graphics facility, Among the areas which will be pursued in future
development efforts are the investigation of graphic data base
structures and their effect on processing efficlency, as well as the
practicality and desirability of including a graphic extension within
a higher order language, particularly the block structured
declarative type,

The Graphics Modeling effort is aimed at the development
of a modeling system to investigate the various parameters utilized
in the design of interactive graphic systems, These {nClude the use
of satellite processors, distribuyted as opposed to concentrated data
bases, the effect of response time on various interactive devices, |
and Operator performance within sych a system, The result will be |
more effective and efficient system designs while minimizing the
overall cost, '

3,12,3 RELATED EFFORTS:

(U) Numerous efforts which are related to this TPO are being
pursued by other Ailr Force Laboratories and other agencies, both
within pop and in industry, close technical liaison is being
maintained on these efforts and any technical advances made will be
applied to this TPO, ConverselY, the results of efforts under this
TPO are made avalilable to other agencies for application to their
programs, Following is a summary of the major efforts related to the
products of this TPO,

ASSOCIATIVE PROCESSOR COMPUTING SYSTEM « The Federal Aviation
Agency is studying the use of an associative processor for air
traffic control processing, A prototype STARAN was used for conflict
prediction studies at the Knoxville, Tennessee test site, Further
studies are being conducted with three contractors, each applying
benchmark problems to their machine, The Defense Mapping Agency
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(DMA) is leasing an associative processor to study its applicability
to the post processing functions of cartography,

DISTRIRUTED COMPUTATIONAL SYSTEM = The ARPANET desiagned and
implemented by the Defense Advanced Research Projects Agency (ARPA)
embodies many of the prerequisite features which will provide the
basis for this advanced study, sSpecifically, it includes all the
protocols which allow transfer of data and programs between computers
and between peripherals and computers, The National Software Works
program, sponscred by ARPA in conjunction with RADC TPO=~1ll "Software
Sciences Technelogy”, having the objective of giving a programmer
access to many software development tools, will coordinate closely
with and use many of the results of this program,

CONFIGURABLE PROCESSOR FACILITY « Univac has a program under
IR and D which will be used to design their next generation computer
systems, They intend to build a microprogrammed multieprocessor with
an extremely flexible internal commynications scheme to support the
program, 1IBM, under interna)l coOrporate research, is designing a
direct execytion machine (a machine which directly executes higher
order language code),

TARGET RECQGNITIQN = The Army is applying pattern recognition
techniques to spedker identification photograpnh analysis, shock
trauma analysis and mine fusing applications, The Navy 1s using
pattern recognition for speech recognition and for sonar target
identification, NASA is doing work in identification of various
earth resources using multiespectral scanners, The Arms Control and
Disarmament Agency is utilizing pattern reccanition technigues to
identify nuclear blast detonations,

It should be noted that the preceding work has been done in
close cooperation with RADC, Some of the Work was actually completed
on the RADC system by other services after training and
familiarization by RADC personnel, These agencies have either begun
development or are considering development of a research tool
patterned after the RADC OneLine Pattern Analysis and Recognition
System (OLPARS); Or are planning to continue using the RADC system,

COMPUTER GRAPHICS SYSTEMS = There are numerouys efforts in

computer graphics beinag pursued both within DOp and in other
government agencies, The Army is developing cartographic analysis

13
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technigues using interactive graphics While the Navy is synthesizing
radar back@rounds and clutter to test radar signal processing
systems, NASA has used computer graphics extensively for both
computer aided design and flight simylation, More recently within
the National pceanographic and Atmospheric Administration computer
graphics has been applied to the analysis of meteorological data
particularly relative to severe weather conditions, ARPA has been
one of the prime movers in the development of graphic technigues
primarily through {ts university contracts,

3,12,4 REQUIREMENTS:

(U) There are numerous Air Force requirements for the
technologies being developed under this TPO, High speed data
processing technigues, software first techniques, automatic target
fdentification technigues, and interactive graphics systemMs are being
developed to satisfy the following requirementst

14
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. Hello again Jim, Ifve got a few more requests concerning directories
and some existing idents, I'm sending them on to You this time but
you might drop me a line ttelling me if sending them on to feedback
would he more appropriate,

Please set up the following directories for NSRDC,
Directorys 1SDS

Mail address
Naval Ship Research and Development Center
Code 1851
Bethesda, Maryland 20034

Usersg
Benigni, Daniel R,
Brengs, Raymond A, (RAB2)
Skall, Mapk W,

' Brainin, Jack (no middle initial)
Ralls, Audrey A,
Directoryt MATHSCI

Maill Addressi
Naval Ship Research and Development Center
Code 1805
Bethesda, Maryland 20034

usersy
Cuthill, Elizapeth H,
Ernst, Herbert M, (HME)

Alsg, I would like the fpollowing adjustments made to the way our
journal mail is handled,

Delivery for FGB made to <BRIGNOLI> not <NSRDC>

31019

2a
2al
2ala
2alb
2alc
2az
2a2a
2a2b
2a2c
2a2d
2a2e
2b
2b1
2bla
2bib
2bic
2b2
2b2a
2b2b

3a
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Delivery for ILA made to <AVRUNIN> not <NSRDC>
Delivery for PRB made to <NAVSEC> not <NSRDC>

Finally, I woyld like the following idents made vallid ysers of the
NSRDC directorys PNR AH MH , I would )1ike PRB to be made valid for
<NAVSEC> only, The only valid users for the <NSRDC> directory will
then be FGB ILA MK AH PNR ,

Thats it Jim, 1 hope that 1fve not been too confusing, If there are
any question, holler, Thanks, Frank

31019
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A Protocol Experiment

Eriec R, Mader
william w, Plummer

Raymond §, Tomlinson

I, Introduction

In early FepruaryY, 1974 the main line printer on BBN®s TENEX
system

failed and {t was decided to use the PDP=1! line printer via the
ARPANET

both for the direct purpose of obtaining listings and also the
indirect

purpose of studying network protocols,

11, The Basic Protocol
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The design was based on the protocol described by Cerf and Kahn in
INWG

Note #39, Familiarity with that document is assumed, The following
is

a brief sketch of the protocol, Not all features described in
this

section have been implemented, See Section VI,

At any instant, the sender has two pointers into the stream of bytes
to

be sent, Bytes to the left of the LEFT pointer haye already been
sent

and acknowledged, Bytes in the "window" between the LEFT and
RIGHT

pointers have been sent (zero or more times), but no i{ndication
of

successful transmission has been received, Bytes to the right of
RIGHT

remain to be considered at some time in the future,

In operation the sender is congtantly sending bytes from the input
data

stream resulting in the RIGHT pointer advancing,
Positive

acknowledgements produced by the peceiver cause the LEFT edge of
the

window to move towards the RIGHT edge,

LEFT and RIGHT are actually numerical byte positions within the
data
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stream, The low order 16 bits of RIGHT are sent with each message
as a

sequence number so that the receiver can identify which part of the
data

stream it s receiving 4in case messages are not received in the
same

order they were transmitted, The receiver has a' fin{te amount of
buffer

space avallable {n which it can reassemble an image of the data in
the

transmitter’s window, The receiver discards any messages which
haye

sequence nymbers oOutside of its buffer area, HOweyer, Messages to
the

left of LEFT myst be acknowledged even thoygh they are
discarded,

Otherwise, a Jlost ACK would cause the sender to retransmit (and
the

recejver ingore) the message indefinitely, Messages received with
bad

checksums are also discarded,

As "good" messages are received, the holes are filled in the
receiver's

buffer and continuous segments at the left edge are passed to
the

physical line printer (in oyr case), The receiver informs the sender
of

Page 2
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this action by sending an ACK (acknowledgement) message, This
message

specifies the sequence number of the byte it would like to receive
next

(the new value of LEFT in the sender) and the current amount of
buffer

space it has available (new maximum window width in the sender),
The

sender 4ignores ACKfs to the left of LEFT and to the right of
RIGHT,

Thus, poth the sender and recelver are prepared to handle
multiple

copies of messages,

Failures such as messages with bad checksums, messages lost
during

transmission (data and ACK's), and messages discarded due to
sequences

numbers which were apparently out of range, all manifest themselves

to

the sender as a dropped ACK, A dropped ACK will cause the sender’s
LEFT

edge to stop advancing, leaving the uynacknowledged message at the
left

of the sender”s window, and possibly a corresponding hole at the left

of

the receiver’s image of the window, Eventually, transmission will
cease

and a (10 second) timeout will ¢trigger in the sender,
causing

RST 22=AUG»74 13122
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retransmission of all data within the window, Note that at the
instant

of a timeout, there is no guarantee that the un=ACK’d message will
be

exactly at the 1left edge of the window or that it 1is the
only

unacknowledged message {n the window, Retransmissions are likely
to

cause the recejiver to see data that it has seen before, but
duplicate

messages will be discarded due to sequence number considerations,

111, "Say Again"

An extension te the INWN §39 protocol which was implemented was
the

ability to let the recelver force retransmission of the entire window
by

turning on a flag in any message back to the sender, This is useful
in

cases where the receiver be)lieves that a data message has been
dropped

and it wants teo force retransmission rather than wait for a timeout
in

the sender, Clearly, this relies on the network to preserve ordering
of

the messages, Also, it {s not useful if the error rate i{s high
because
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the whole window is retransmitted in order to get retransmission
of a

single message or two,

IV, Establishing an Association

In the experiment two flags were used to establish an association,
FRST

(FARST flag) was the equivalent of SYN described in INWG Note ¥39
and

served to identify the first message of an association, This
instructed

the receiver to accept the seguence number 4in the message
as a

definition of the starting point of sequence numbers for
the

association,

The second flag i5 a receivereto=sender flag called HUH which 1is
a

request by the receiver for a definition of the sequyence numbers,
upon

receipt 0f a message containing an HUH, the sender responds by
turning

on FRST 4in the next data message, Normally, HUH {s sent only if
the

receiver had been restarted, or if it is replying to messages on a
port
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that it knows i{s not part of an association,

establishing assoclation, PDP=11 (receiver) was

while the spooler (sender) was running, the first few pages of the

established,

The cause was traced to the following sequence of

retransmitting because the receiver had not responded,

Upon being restarted,

121

122

123

131



RST 22#AUG=74 13122

window’s worth of messages, and respond to each with an HUH,

3, For each HUH the sender would reset the window and include
a FRST flag with the first message in each of the (six)

retransmissions,

4, The receiver would see the first message of the first
retransmission containing a FRST, accept the sequence number,
and print the data from that and the following messages,
Then, another message containing the FRST flag woyld appear
and the cycle would repeat (five more times), Note that the
ACK's geperated in the repetitions were ignored by the sepder

because they were to the left of the window,

AS @ "eure" for the above the receiver program was modified so
that

after sending an HUH, messages are ignored until one with a FRST
flag

appears, This solution {s unacCeptable in general because {t leaves
the

receiver port useless 1f either the message containing the HUH or
the

response gets lost in transmission, Althoygh a timeout was ysed
to

guard against this, the timeout cannot be trusted because it might
cause
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two messages with FRST flags to be received == just the problem which

is 153

being avoided) 154
155

An alternate cuyre which does not depend on the network to be

loss)ess 156

would bpe to modify the sender to respond to @ HUH by ignoring

all 157

messages for at least a round trip delay time before sending

its 158

response containing the FRST flag, This results in having to

define 159

what this time is, In general this cannot be done Wwhen messages

can 160

become trapped for indefinite amounts of time in network

partitions, 161

This will be discussed more fully in a subsequent document, 162
163

Page 4 163a

164
165
166

Vi, Features not Investigated 167
168

None of the programs to date have supported any of the

following 169

features: 170
171
172
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1, Window size control, The window size was a constant (2048 173
bytes), 1In a future experiment the window size will be varied 174
not only by indications of buffer space in the receiver, but 175
also as a function of estimated transit time, (see below), 176
177

2, Reassembly, Since reassembly is conceptually easy, it ({is 178
1ikely to be one Of the first extensions, A message corrupter 179
will be included in the receiver to test the functioning of 180
the reassembly mechanism, 181
182

3, Expanded Internetwork Addresses 183
. 184
4, Multiple Associations 185
186

5, Reliable Making and Breaking of Associations 187
188

189

190

vVil, Implementations Notes 191
192

- The sender involves approximately ten pages of assembly code for
the 193

network message interface, Two0 processes are involvedi one which
fills 194

a buffer by reading the input data stream, and a second process
which 195
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sends network messages from the buffer and processes replies from
the 196

receiver, The two processes are joined by a coroutine mechanism, but

in 197
the future will be two parallel TENEX processes, 198
199

The receiver program consists of approximately four pages of BCPL
code 200

in addition to I0 device drivers and routines which implement

queveing 2014
primitives, 202
203

Each message contained between zero and 255 bytes of data arranged
(as a 204

. coding conyenience) in a way which is directly compatible with the
BCPL 208

string handling routines, Messages contained a single byte of
checksum 206

which was the low eight bits of the twyos complement negation of the
twos 207

complement sum of all other bytes in the message, we recommend
that 208

some more reliable checksum function be employed in the futurej

even 209
using eight=hit ones complement arithmetic would be petter, 210
211

Source files for the various programs are avallable from the authors
at 212

Bolt Beranek and Newman, S50 Moulton Street, Cambridge Mass,, 02138,
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VIII, Simple Rate Calculations

I1f we assume that an active association has reached steady state,
that

processing delays are lumped into the transit time T, and that there
are

ne errorss, then the maximum data rate may be calculated as follows,

Assume the sequence numpers being passed bY the RIGHT pointer are
some

function of time, R(t), Messages received by the peceiver will be
the

same function of time but delayed T (a transit time) seconds,
Since

processing time {s 2zero, the acknowledgments will bear this
same

function, R(t=T), AcknOylegements recefved by the Sender will
have

sequence numbers R(t=2T),

Acknowledgements at the sender determine the LEFT pointer, L(t),
AlsO,

it is known that R(t) is ahead of L(t) by the width of the window
which

is a constant in steady state, Thus, We have the two relationst
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234
Ltt) = R(t=2T) 234a
L(t) = R(t) = W 234b
235
Now, let R(t) = Bt, i,e,, sequence numbers are increasing linearly
with 236
time, (Microscopically, short bursts will alternate with longer
periods 237
of inactivity, but the average bandwidth will pe B,) The result
under 238
the assumptions is that the bandwidth isi 239
240
B = W/2T , 240a

D 241

That is, the bandwidth in bytes per second is just the steady

state 242
window width divided by the round trip delay time, cConversely, the

aboe 243
relation can be determine the buffer sized neededt in oOreder for

thee 244
receiver to guarantee to accept information that was transmitted,

it 245
musSt sypply bhuffering equal to (or greater than) the window size,

The 246
window size must be equal to or greater than the desired bandwidth

times 247
the rounde=trip delay time, i{,e, equal to the number Of messages in

a 248
roundstrip "pipeline", 249

)
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The bandwidth in the presence of a relatively low error rate may
be

calculated, Assume that B and W are expressed in terms of
(full)

messages rather than byte numbers, Each error has twyo effects: a
time

oyt delay of D seconds and retransmission of W messages, 80, the
time

Q(MyN) required to transmit M messages byrdened by N errors is the
sum

of the ¢time to transmit the data once, N#D seconds of time cut
delay,

and the time to transmit the window N more times,

Q(M,N) = (2T/W)%M + N#D ¢+ N#2T

Dividing by M to get time per message and multiplying the last term
by

(W/W)e

Q(MN)/M = (2T/W) + (N/M)#D + (2T/W)%(N/M)¥W ,

But (M/N) is Just the fraction of messages in error, Call this E,
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Q(E) = (2T/wW)#(1 + EW) + ED
BCE) = 1/((2T/W)(1+EW) + ED)

The advantage to using the "say again" mechanism (Section III,) can
now

be seen: it forces D to be Zero, allowing a reasonable average data
rate

in the presence of errors, Note the effect of a 10 second time out
on a

network with an E of 0,01, assuming W to be 20 messages and T of
0,5

second, B(D=10) is 6,7, but with forced retransmission, B(D=0) is
20,

IX, A Sequence Number Consideration

In order to reject duplicate messages, sequence numbers must contain
a

sufficient number of bits such that it is impossible to cycle
through

more than half the seguence number space in a message lifetime
at

maximum transmission rate, Assuming a | MegaByte per second network
and

a maximum lifetime of 500 seconds,
each

the sequenCe number field of
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message must be capable of holding the number 2#500%#10%#%6 which is
10%%9

or about 2#%30, Thus, a 32ebit (4=byte) sequence number field
is

recommended,

X, Additional Control Functions

In response to an attempt to establish an association (SYN) it {s
felt

that the receiver should be able to deny the attempt (RELease) in one
of

the following three waysg

REJECT, (I'm busy, Try again later,)
ABORT, (I don't understand what you are sending,
(Bad port, etc,))
ABNORMAL (SYN arrived on a established connection,)

(Receiver breaks connection and i{ssues this REL,)

puring an established association, the sender should be able to
RELease

the association in either of these waysi

DONE, (I'm done sending to you,)

31020

286

287
288
289
290
291
292

293

294

295
296
297
298
299
299a
299p
299c

300

301
302
303
304




RST 22=AUG=74 13322 31020

GAG, (Stop, You are sending garbage (ACK'’s),) 305
306

These may be coded as combinations of bpits in the FLAGS which

are 307

convenient for programming, 308
309
310
311
312

17
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‘ Bug in TNLS text scanning

(J31022) 23=pUG»74 05317 Titley Author(s): I, Larry Avrunin/ILA;
Distributions /FEED JCN ILA FGB; SubeCollectionsi NICjy Clerk: ILAj
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. Bug in TNLS text scanning

Problem in using TNLS in scanning for text using the jtext) type

delimiter, when a backspace is performed in the string the search

ends up at the bedinning of the file rather then at the correct

position, All indications are that the text string was properly

located and any changes go at the beginning of the file, 1
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