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Lransmittal to N ils Maras 

ARPA Ne twork Information Cen ter 
S~an~ord Res earch Institute 
Mento Park , Cali10rnia 94025 

TRANSM[TTAL TO: 

FROM! 

Nils Ma ras 
NORSAN 
P. O . Box 5 1, 2007 Kjeller 
NO,RWA Y 

Jeanne B . No rth (NIC) 

JBN 6 - APR-1 J 15:35 

NIC 15326 
3-AP R- 73 

rnfo r mation and S tation Agen t Coordinator 

We have receIved notice that your o~fjce is now a Si te on the 
ARPA Network. As such , you will be receivlng documents 011 
distr i bution from the Network Information Center (NIC) . 

We are sending you a core collec~ion of existin g doc uments, 
including the followin g Funct Jonal Documen~s for whleh we wIll 
j:rovide updates: 

N1C 5 14 5 Cu rren t Catalog of th e N1C Collection I-DBC-72 

N1C 5 150 Current Dl rectory of Network Participants 29-JAN-73 

H,IC 7 590 Ne~work In:f'ormatlon Center User Guide 2 -VA R-7 3 

N1C 7104 Current Network Protoco Ls 22-JAN-73 

The Network Resou r ce Notebook (NIC 6140) is in the proce ss of 
bein g revised. A copy wJtl be sent to you in a couple o~ Weeks. 

Ie are also sendin g you a number 01' document"s 'Which you nlay need 
as back@round (see list be low). 

We will be glad to supply copies of particular doc ument s 
indicated by a back arrow in tbe Catalog Listings , and will loa n 
or direct you t o sources o~ other docume nts In the Listing s . 

~arcja KeeneYt our St a~ion Ag ent, accomplishes NI C dis tribution, 
and has now put you on distribution fo r all documents sent to 
Site Lia.isons . 

e: s . Crocker (ARPA) 
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~ ran B~ ltt a l t o N i ls Na r~s 

e n c l: Nl e '7 542 
'77 50 

t 050 7 
11 68 1 

117 68 
11 626 

2 

11 9 24 
l 2324 

J BN 6 - APR-7J 15 : 35 15326 

1 2 



) 

) 

JB~ 6 - APR-73 15 : 35 
TrBnsml~ta l ~ o Nils Ma r as 

(JI 5326 ) 6-AP)l-7315 : 35 ; Tltle: Author ( s ): North , Jeanne B. /JBN; 
D i s ~rl butio n: / SA ; S ub-Col l ec ti ons : SRI - ARC; Cl erk: LLL ; 
Or l a in: (LANE)NTC15326 . NLS ; 5 , 6- APR-73 15 : 26 LLL ; 

15326 
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TRANSMITTAL TO: 

tRANSMITTAL TO: 

'F ROM : 

I(LK 
TOM Lawrence 

Tom Lawrence 
Ro me Air Developmen1 Center (J S TU ) 
C rL~tl ss Air Fo rce BRse 
Ro me , N.Y. 13440. 

Ma rcIa Keeney ( NIC) 
S tution Agent 

lO - A PR-73 18 : 23 

At 1he r equest ot Dirk vo.nNouhuys, I am sendin g you 24 copies of 
NTC t 4796, TN,LS Quick Re1:erence. 

I 

15328 
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NLK I O- APR-73 1 8 : 23 1 5328 
TRANSM ITTA L T O : T om L aw r e n ce 

) 

(JI 532B ) t o-A PR-73 1 8 : 23 ; T itl e : Author{s): Kee n ey , )l l!lrcia L ynn I Y L K 
; D l s trJ b utlon: I S A ; S u b -Cott ec tl n n s : N I C ; C l e r k : K I R K ; 

) 

) 



) 
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ARPA Net.ork Information Center 
Stanford Research Institute 
Menlo P~rk , Catl.~o rnla 94025 

-rRANSMITTAL TO: 

F RON: 

The Director 
"R . J. Kirby 
Ministry o~ TechnotoaY 
National Physical Laboratory 
Teddinaton, Middlesex, Eng land 

Marcia Keeney 

Station Ag ent 

MLK 16-APR-73 07:30 

HIe 15329 
6-APR-73 

At the request o~ Larry Rober~B , ARPA, I am enclosin g a copy o~ 
the ~olto.l ng docu.ent : 

HIe 12982 ARPA Netwo rk implic at ions 
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15329 

1 

2 

3 

4 

5 

6 
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) 

MLK 16-APR-73 07:30 

(J15329) 16-APll-73 07:30; Author(s): Keeney, Marcia Lynn IWLK; 
Distribution: /SA; Sub-Collections! SRI-ARC; Clerk: LLL; 
O ri~ln: (LANE)NfC15329.NLS;3, 16-APR-73 01:28 LLL ; 

15329 



) 
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MLI 18 -A PR- 73 19:1~ 1 5330 
[ RANSM lTTAL TO : 

lRA NSM ITTAL TO : 

FROM: 

Ed Pullen 

Ed Pullen 
Ouan tum Sc i ence Co r p . 
85 1 We lch Road 
Pato At~o. Ca litorn~a 94304 

Marcia Kee ney (NIC) 
Sta tion Aaent 

At the request o~ J ea nn e North, 1 am senrl ln~ a copy or th e 
ARPA NET NEWS (Issue 1. March 19 73, NIC 14797 ) 

I 

I 

l a 



• 

MLK 1 '3 -AP R- 7 3 19 : 19 15330 
TRANSMITTAL TO: Ed Pull .... n 

) 

(JI5330 ) t 8-APR-7319:1P; Tit l e : AuthorCs): Keeney, Jl(arcla Lynn /M'LK 
; D Jgtrl bu~j o n: /SA ; S u b - Coll ections : NIC : Cle rk: ~ l RK ; 

) 

) 
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) 

VLK 16-APR-73 07:35 15332 
lransmlttal to Connie ROBewall 

A~PA Netwo rk Info rmat Ion Center 
Stan ford Research Institute 
Menln Park, Cal l fornla 94025 

1'RANSM(TTAL TO: La.wrence Roberts 
ARPA 

PROM: 

1400 Wil so n Boulevard 
Arl i ngton , Virglnia 22209 

Marcia Keeney 
Station Agent 

HIe 15329 
6 -AP R-73 

At the request of Robert E . Kah n, your na~e has been placed on 
the lRPAHET Sa t e lli te System Group distr ibution list . 

( a. enc l os1ng the ASS Notes which ha v e been issued to date . 
Notes 13, 14, and 23 are obso Le te. You will r eceive ott now ASS 

Notes a9 they ore distributed . 

oncl: 

11283 11284 11285 t 1286 11287 11 288 11 289 
11 290 1129 t 11 292 11293 11294 11616 116 24 
11862 11 865 11866 1I86? 12166 12534 12734 
12735 127 36 12744 12759 13044 13150 13147 
1346 9 13647 11880 14 790 
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MLX 16-APR-73 07:35 
~r8nsmLttal to Connie Rosewall 

(J15332 ) 16-APR-73 07:35. TItle: Author(s): Keeney, Marcia Lynn 
!MLK' Distribution: ! SA' Sub-Collections: SRI-ARC; Clerk: LLL; 
Origin: <LANE)NIC15332 . NLS;., 16-APR-73 07:34 LLL ; 

l5332 
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Transmittal to Leonard Klcinrock 

ARPA Network Information Center 
Stanford Research Institute 
Monlo PDrk , California 94025 

TRANSIiITTAL TO: Leonard Kleinrock 
Computer Science Department 
3732 Boetter Halt 

FRO": 

LOB Angeles, California 

Marcia Keeney 
Station Agent 

90024 

WLK t6-APR-73 07:38 

N(C 15335 
6-APR-73 

A~ your request am gendlng NIC 14212 Packet Radio Temporary 
Note #24 , Throughput in Carrier-Sense (Autostot' Packet Radio 
Systems . 
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15335 
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YLX 16-APR-73 07:38 15335 
Tr~nsmittal to Leonard Klelnrock 

(J15335) 16-APR-73 07:38; Title: Author(s': Keeney, ~arcla Lynn 
IMLK; Distribution: /SA; Sub-Coltections: SRI-ARC; Clerk: LLL; 
CriKin: <LANE)NfC15335.NLS;2, 16-APR-73 07:37 LLL ; 
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~rans. lttal to Sc huy~er S tevenson 

ARI'A Netwo rk [n:formatlon Center 
S tanford Research Ins tltute 
Wenlo Park, Call10rnJa 94025 

TRA!'rlSWITTAL TO: Sc huyler Stevenson 
Department of Comme rce NOAA 
325 S . Broadway 

FROM : 

Bo ulder, CoLoradO 

Marcia Keeney 
S tation Aa ent 

80302 

ML~ 16-APR-73 07:41 

Nrc 15336 
6-APR-73 

At your request [ am sending HIe 11 9 73, The BCPL Re1erence 
Manual. 
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MLK 16-APR-73 07:4 1 
lrans.l. ttal to Schuyler Stevenson 

( J15336 ) 16-APR-73 07:41; TI tie: Author(s): Keeney, Marcia Lynn 
INLK; Distribution: /SA; Sub-Collections: SR[-ARC; Cle rk: LLL; 
Orl~ln: (LANE)N(C15336 . NLS;3 , l6-APR-73 07:39 LLL ; 

15336 
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NLK t6-AP R-73 07:45 
lr~n9mittal to Bertrand eachl 

ARPA Network Information Center 
Stanford .Research InstJtute 
Menlo Park, Ca l Ifornia 94025 

TRANSMITTAL TO: 

FROM: 

Bert rand Coe h i 
Stan10rd University 
Electronics Researc h Laboratory 233C 
St~nford, Cal i fo rnia 94305 

Marc Ie. Keeney 
Station Agent 

Nle 15342 
9-APR-73 

A t your request t am sen ding NrC 11772, the MACS'(MA User's Gulde . 
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• 

ULK 16-APR-73 07:45 
lranslQittal to Bertrand eoch! 

(J 15342) 16-APR-73 07: 45; Tl tle: Author( s): Keeney , Warc! a Lynn 
IMLK; DistrIbution: /SA; Sub-ColLectlons: SRl-ARC; Clerk: LLL; 
OrJAln: (LANE)NfC15342 . NLS;4, 16-APR-73 07:43 LLL ; 

15342 
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'tIlANSWfTTAL TO: 

1:RANSM(TTAL TO: 

F ROW: 

Nancy J e Nelgus 

Na.ncy J. He i ,!.(UB 

Bul t Re r anek and Newman Inc. 
50 Moutton Street 
Camb ri dge , MaB9achu8e tt g 02 138 

Mnrcia Keeney (NIC) 
Sta t Lon A~en "t 

YCO 18-APR-73 19 : 13 

At your request, J am send ing 12 copies the TNLS quic k reference 
ca.-d, N[C 14796 : 

t 

15345 
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I a 



"LK 18 -AP R-73 L9 :1 3 J 5345 
1 RANSllrTTAL TO: Na ncy J. Nel g us 

(Jt 5345 » 1 8-APR-7 3 1 9 :1 3 ; TitLe: Author( s ': Keeney , Na rcla Lynn / MLK 
; D j s trl bu t ion: / S A ; S ub-Collections: N[C ; Cl e rk: KI RK ; 

) 

) 



) 

) 

tRANSMITTAL TO: 

,[RANSM ) TTAL TO: 

FRON: 

Jean IselL 

Jean f se ll 
MITRE Co rpora~lon 
tnformation Systems D~pt ., W140 
Westgate Res earch Park 
McLean , Virg inia 22101 

Marc i a Keeney ( H i e) 
S tati on Agent 

MLK I Q-AP R-73 1 9 : 1 6 

At your re q u est , r am sendinu; l5 cop i es the TN LS quick reference­
card, Hle 14796 : 

We are unab l e to send you 
distribute this documen t . 

the TENEX manuli 1 as we do not 
You may order them from BSN . 

I 

15346 
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MLlC t 8 -AP R-73 19 : 16 1 5.346 
TRANS IIil TTAL TO: Jean I se tl 

) 

(J1 5346) 1 8 -APR-73 1 9 :16 ; TItle : Authnr(s): Keeney, Marc ia Lynn / IlLK 
; DistrJbutlon: /SA ; S Ub-Co ll e ctions: NIC ; Clerk: KIRK 

) 

) 



) 

) 
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TR"NS lIf ITTAL TO: 

TRANS MITTAL TO: 

POOH: 

MLK t R-AP R-73 1 9 : 09 
Robert Lieberman 

~ob~rt Lieberm~n 

Nava.L Shlp Research and Develol)ment Center 

Code t A3 
Kethesda , Ma ryland 20034 

Marcia Keeney (Nle) 
Station Agent 

At the request o~ Jim Norton, 1 am sending 6 copies the TNLS 
quick reference card, Hle 141 96 : 

I 

15347 

1 

la 



liLK 18-APR-73 19:09 15347 
TRANSMITTAL TO: Robert Lieberman 

) 

(J1 5347 ) 18-APR-7319: 09 ; Title: Author(s): Keeney, Marcia Lynn IMLK 
: Dis1:ributlon: /SA ; Sub-Co ll ect Ion s : N r C ; Clerk : K I PJ( 

) 

) 
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) 

lRANSIo(lTTAL TO: 

1 RANSMfTTAL TO : 

PRON: 

WL K lR-AP R-73 19 : 14 
Anita. CoLey 

Anita. Coley 
University of Callforni& at Lo~ An g elos 
Computer Science Department 
3132 Boel t er HD.l l 
Los An g eles , California 9 0024 

Narcia Keeney ( NIC ) 
Stat i on Agent 

At you r request, [ am sen din~ 6 copies the TNLS qu l c~ reference 
card, N lC 1.4196: 

1 

1534 R 

1 

I. 



) 

) 

) 

I fI - APR-73 19 : l 4 15348 
TRANSMITTA L TO : Anita. Co ley 

(JI 5348 ) 1 8 -A PR-? l 19 :14; Title: Autho r( s ): Keeney , Marc Ia Lynn / MLK 
; OiR trl~utlon: /SA ; Sub-Collnction s : N r C ; Clerk: KrRK 
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) 
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CRANSMITTAL TO: 

'tRANSMITTAL TO: 

PROU: 

MLK 
Tom Lt ... ,rence 

Tom Lawrence 

Ro~e Air Development Ce nter (I S IN) 
Griftis8 Air Force Hase, 
Romo, New York 13440 

Marcia Keeney (NIC) 
Station AMent 

At your request , I am sending the followLng documents! 

University network plans progressing. 
Arpa Goes Commercial 
TilE FUTURE OF COMP UTER OTLITIES 
ARPA Network Implications 

• 

t R-AP R-73 19:t2 

s lowly Nle 12838 
NIC 12906 
NIC 12980 
NIC 12982 
NIC 12984 A Repor t On A Study o-t Selected Regional COnl p\lter 
foIetworks 
NrC 14758 

In the UnLted States 
COMPUTER NETWORKS: /It. POWERFUL NA.TiONAL FORCE 

Nle 1 39 7 5 , Intertt.ctive Television by 9alr, Is out on loan to Vint 
Cert of Stanford. When he returnB It I will Bend you a copy . 
NIe 1399R Computer Networks is a book and Is too LarKe to copy . 
Since we have only 1 copy 01 this book whclh we do not loan out, 

1534 9 
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la 

1 al 

( suggest you contact the publisher, Prentice-Halt. 1 1> 
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MLK l S - APR-73 19 :1 2 15349 
TRANSM.ITTAL TO : Tom Lawrence 

(JI 5349 ) 1 8 -A PR-7319: t 2; T itl e : Author(s): Keeney , Marc ia Lynn / ULK 
: DlstrJbution: / SA ; Sub- Collect i o n s: NrC ; Clerk : KJRK 
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) 

) 

NLX 1 8 -AP R-73 1 9:07 
TRANS1HTTAL TO: Prof. 1> . J. Doote 

F RON: 

Pro~. D. J. DooLe 
University o~ Bristol 
Computer Cen-ter, School o~ Mathernl'ltlcs 
University WaLk 
Bristol ESS ITW, England 

Marcia Kveney (NIC) 
Station Agent 

At ~he request of Steve Crocker , I am sending the 1otlowing 
functional documents: 

NIC 
NIC 
NIC 
NIC 
NIC 

7104 
6740 
5 150 
5145 
7590 

ARPA Network Current Network Protocols 
ARPA Net.ark Resources Notebook 
ARP A Network Current Dlr . o~ Network Participants 
Current CataLog ue D ,t the NIC Collection 
Network Inf ormation Center User Guide 

1 

15350 

I 

1. 

1.1 



>lLX 18 - A"PR-73 1 9 : 07 15350 
"tRANS MI TTAL TO : Prot . D. J . Doole 

) 

(JI 5350 ) l S -AP R-73 1 9 : 07 ; T Ltle: "uthuds }: Keeney , Marcia Lynn /lIfLK 

; Distribution: I SA ; S ub-Co llecilons: N t C ; Cle rk: K l RK ; 

) 

) 



• 

) 

) 

) 

TRANSJHTTAL TO: 

TRANS M'rTTAL TO: 

P RON: 

XL" 
Ronald Sherwin 

Ronald Sherwin 
Department of rnternutlonat Relations 
University ot Southern Call£ornia 
LOB Angeles, CalIfornia ROOD ? 

Marcia Keeney (NIC) 
Station Agen"t 

18 -A PR-73 19 :08 

At the request ot' Jeanne North , 1 am sending the 1'oltowLng 
doculllen ta which concern the ARPANBT. 

NIC 7 542 
NIC 7750 
NIC 10507 
NIC 1168 1 
NrC 12768 
Nrc L 1626 
NIC 11 92 4 
Nrc 12324 

1 

15351 
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I . 

t.1 



"L~ 18 -APR-73 t 9 :08 15351 
tRANSMl TTAL TO: Ronald S herwin 

) 

(Jl535L) 18 -APR-73 1 9 :08; Title: AuthorC~ll: Keeney, Marcia Lynn /M'LK 
~ Distribution : ISA ; Sub-Collections: NIC ; Clerk! KIRK 

) 

) 



) 

) 

Transmlttat to Station Agents -- 80 

Trunsmlttal to Sta~lo n Agents -- 80 
Jeann e North 

Enclosed : 

J IlN 1 8-APR-7J l 8 : 02 

Nrc 15J54 
1~ APR 73 

toIIC 15355 *NYG/RFC N490 Surroau t e RJS for UCLA-CCN 

*sent to Llftl.sons 

15354 
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Transiftltlal 1:0 Stallon Agen1:s -- 80 

(Jl 5354 ) IS-APK-7:) 18:02; Tltle: Author( s J: 
Distribution: /SA VOX JEW ; sub-coltectlons: 

( ) 

) 

JBN 1 8 -APR-73 18 :1}2 1 5354 

North , 
NI.C 

Jeanne 
Clerk: 

B . /JBN 
KIRK . • 



) 

) 

) 

NDK 2N-YAR-73 10:25 t 5360 

kIrk ••• Your in~tructlans In (Tb:NEX- OOC>l'UC should include f:l way 
to Aet the ~tbbl e of contpnts" , P . g . 

*p[rintJ b[runch] . 0 CR Xbfll CR 

Alternatively the table o~ conten t s could be abstracted Into the 
instructions brunch and printed there, either automatically or 
with a <--ommand such us 

: Il[r l nt] b[ ra.nch) . contents CR CR 

where 'Icontents" mJ~ht look like thJs, say: 

( CONTENTS ) 

Dus ioess 

COBOL 

Carnes 

CIIESS 
DOCTOR 
L1FE 

T~ncx User Gu i de 

Network Oriented Sys tems 

FTP 
NLTNET 
NETDNP 
NETSTAT 
'READMA r L 
RJS 
SNnNSG 
T£LNET 

Privile~ed System~ 

ACf'T10 
ClIKPNT 
DLUSER 
N'OT r FY 
SETYRP 
ULrST 

ScIence and E n g lnerring 

ALGOL 

1 

I . 

2 

2. 

J 

J. 

Ja l 

3a lo 

3.2 

3a28 

3.1 

3&3a 

3.4 

3u4a 

3a5 



tu" 

) 

) 

) 

BAs rc 
EeAP 
ELTDSP 
e40 
FllST 
FLOW 
FORTRAN 
PPL 

Symbo l Processors 

lBLOCK 
LISP 
LISPX 
SNOBO L 

Sys~e~s Proarammine 

ASSENBLENS CONP J LE~S 

B Ll SS 
FA[L 
MACRO 
MIDAS 
PALX. 

DEBUGGER5 

DDT 
rOOT 
SDDT 
UOOT 

LANGUAG ES 

ACPL 
CCL 

SYR tem U tiliti es 

FiLE CONTROL 

DSYS 
COPYM 
DELD 
DE LVER 
DLUSER 
DSKAGE 

MOK 2R- MAR-73 10 : 25 15J60 

Ja5a 

3a6 

3116a. 

Ja7 

3 0.7 a. 1 

3a7b 

3 a?hl 

3a7c 

la/c l 

3aR 

:laRa 

2 



) 

) 

) 

PRKCOM 
FUOGE2 
LOADbR 
ULrST 

TAPE CONTROL 

UCDTA r 
DTACP'Y 
DUMPER 
MI Ncor 
MTACry 
NETDNP 
T AINT 
TAPCNV 
FIOCN'V 
I MG PTP 
RELRIM 

TRANSLATORS 

BINCON 
GLOB 
LP T PLOT 
PA I OSO 

OTHFR UT ILITI ES 

CACCT 
CREP 
GRIPE 
MTAepy 
peSANP 
RUNFIL 
SORT 
SYSDPY 
TTYTRB 

TTYTST 
TYPBIN 
T YP REL 
WATCH 

Text Editors 

SRceo,", 

TFCO 
RUNOFF 

MDX 28-MA R-7J 10 ; 25 15360 

3aBa i 

3a8b 

3118bl 

3aRe 

:laBe 1 

:la8d 

3a8d l 

3110 

J 



) 

) 

) 

NDK 2~-WAR-73 10 : 25 

(J1 5360) 28-MAR-73 10:25; Title: Author{s): Kudlick t Michael D. 
I MDK; Distribution: /kirk ; Sub-Co LlectIo n s : SR 1-A RC ; Clerk : NDK ; 
OriKill: (KUDLJCK)kIRK.NLS;2 , 2R-~AR-73 10:23 NOK ; 

15360 



) 

) 

) 

CFD 28-lIAR-73 11:45 J5361 
N"4DT rnectlnf,! report - March 26 , 1972 

NMDT - Nee tlng report Ma.rch 26, 19 7 3 
Participants: JGN, CHI, CPD 

DGcurnen~atlon methodolo les were d iscussed. We tried to 
develop a top down model ~or documentatIon whlch could be of 
UBe in des i gnln as well as describing the Byete", .. rn our 
de~lnltlons, th e word module" corresponds roug hly to 
Dljkstra ' s "level o~ abstraction" concept .. We developed the 

followlnll model 'I'or nlodule documentation llnd witt retJne it as 
experience dictates: 

Plans: 

(modu\ename>MODULE 

External St ructure: 
external world '!Go 

" how the module appears to its 

FunctJon: ~ wtlat the module does - in "eneral terms S 

Ports: ~ external communication pa~hB S 
Sivnals: 
~ 

• glpnals which " stick out
" 

o~ the module 

(nternal Structure ! 

Contained Modules 
contain? " 

~ which modules does this one 

Interconnec~lons: ~ how are the contained modules 
hooked ~opether -- what are ~heir communications 
topology anrl interface l anguaaes? ~ 
~ why are the modules so connected? ~ 

The notations for describing the items in this outline are 
n ot tu lLy developed , but It appears that there may be 
advanta~es to makln @ the descriptions In some potent i ally 
m(\chi ne readuble form. I t may be possible -tor tho 
configuration network described by the documpntatlon da t a 
base to actually d rive the process binder in the sYB~em -tor 
example. 

The notIon o"/" describing those B18nals which "stick O\ltll o~ 

tlae module Implies that SOme rcno.mlng or tro.ppin~ of 
extro.neOUB B l ~U1Uls must be pe rformed by the mot1ule . 

1). Document our model o~ NLS uslng the above conventions . 

1 

1 

2 

2. 

2 .1 

2a1a 

2a 10.1 

2alo.2 

2a1b 

231b l 

2.2 

203 

3 



) 

) 

) 

CFD 2R-MAR-7l 11: 45 
NUDT meet Jn ~ report - March 6 , 1972 

2 ). Revlq", and 
3). Distr ibute 
CDnven ll.ons and 

'Next meet in",: 

extend the conventions .here necessary_ 
descriptions or our propo$ed docu.entatlon 
NLS model fo r wIder ~eedback. 

Thurs, ~ftrc h 29 10:30 AM at XPARC 

2 

15361, 

3& 

4 

4& 



NNDT meetlna repurt - Marrh 26 , 19 72 

) 
IJ1 5361) 2R-MA~-73 11 : 4fi; Title: 
/ CPD ; Oistr JbutJon: I NfliOT NYRT 
Clerk: CFD 

) 

) 

CFn 28- MAW-73 1 J : 45 1536 1 

Author(s): Dornbush, Charles F. 
Sub- Collections: SRI - ARC NMDT NMRT; 



) 

) 

HGL 2B- NAR-73 13 : 13 
Visit of Lawrence Livermore Lab G raphlc s Grou p on Priday 30 March 

lhere wIll be a p resent~~lon by them a1 abou t 11:00. 
follo w for t hosp interested. 

Lunch wilt 

15362 



) 

) 

) 

• 

IlGL 2R -MAR--73 13 : 13 
Visit o£ Lawrence Livermore Lab GraphLcs Group on Friday 30 March 

A programming group 0'1 nhou-t seven p('ople :from Lowrence LIVermore 

Laboratory wilt be visiti ng ARC on Prlct~y. They are In terested 
in Illraph l cs . Thr hcod of the " roup, S teve LevIne , worke(l here in 
the 3 10 0 days and Is inTerested in our developmenta. 

-rhey wlll lI.r rlv e 81: (thout 1 0:00 AM. 

them a bric" demonstration of NLS. 
At that time 1 wIll ~ Ive 

At II : 00 , the y will " Ive II presentation of' their p r ojec t. 
int e r ested peopl~ are urAed to 6ttpn~ . 

All 

We wilt "; 0 to Lun<-h at 12:00. 
1ft e . ) 

(I f you wish to g o , pl~ase see 

Dou~ and Dick wiLL speak to them In the afternoon about possible 
SEAS and utILIty partic ipation. 
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1 5362 

(J1 536.l ) 28- WAR-73 1 3: 13 ; Title : Author(H ': Lehtman, Harv ey G. /HGL; 
DistributIon: /np@ rww jeo ~dk dee p r Sub- Co lLections: SR I-ARC 
NPG; C l erk : HGL; 
Or l"lo: (LEHTMAN>MESS . NLS;l , 28-~AR-73 12 : 29 HGL ; 
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RESOURCE NOTEBOOK - FUTURE PLANS ( RESPONSE TO RWW 14 867, 3 - 2 -73) 

I NTRODUCT I UN 

Overa 1t plans 
1 tem 12425 . 

~or the R~source Notebook were outlined in Journal 
Essentially this p lan Is still being jollowed with 

some ch."n~es in elnphus is as noted be low. 

CURRENT STATUS 

S lnce ICee a DRAFT copy n~ the Resource Notebook hos heen sent 
out for 
be @ent 

1 2 server sites . Eight 
out shortly. Three of 

returnp d 1100. 1 versions. 

o1her ser ver-site write-ups will 
ti le twelve s it es have already 

Ouery languase has been revised to han d le severaL smaller fJles 
instead of one LarMe one. (This wa s a majo r redesl a n ot I)o th 
Query and the data base). Alqo previous problems in both query 
und NLS have heen solv~ri so that the user now has a working , 
eAsily-accesslble, online Resource Nutebook o.s well 11.8 a ge neral 
purpose pro~ rllm .for accessing other duta hases. 
(L.fourn al , L5147, I :wy) 

The ~ Ln g Le-.file online version of the Resource Notebook has been 
broken Into separate site :fI les, and 1.he data. baRe reor ~anized so 
that an online user has fewer choice s to make before reach I n g 
data. Tabs have been rCIDoved from al l Resource Notebook text, 
and a mo re consistent input format I s now In use. 

Preliminary p lans tor interfacing with users and slleedin" up data 
coll e ction from slles have heen made and wIll be implement~d 

€loon. ( S ee below). 

A user program for Insertin g output p rocessor directIves Into the 
online version of' "the RpBource Notebook WlIIS written by net and 
NOW, and is now being u sed to produce camer .... -ready , .tormattecf 
copy tor the 01111ne , h ....... dcopy version. (The same program can 
also be used to add COM directives "to the online Resource 
Notebook fl les la"ter.) 

A revised quest i onnaire for ga therln ~ da"ta ~or the Resou rce 
Notebook has been compl e ted altd Journalized, and a mechanjsm for 
Initi atln~ ne"twork que~tlonnair~B and related surV~Y8 has been 
IllIpl emented . 

~ran8lti on to the new ~IC management bas becn completed . 1 
believe that ND.K is now "fnmiliar wi th Uony progress ancf all 

1 
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orobtem s concernin g the Resou rce Notebook t ha t f am awarc oj' at 
thi s tlme . J 

PUTURE PLAJoIS 

f. Query L~ngua ne Desi g n a nd Maintena nce 

J P V i s evaluatin" sev e ral suggestions for modi~lcatlonB to or 
redeBj ~n o~ th e existin ~ query l~n Guo g e wltllin the contex t o~ 

overall In ~o rm atlon retrievaL nee ds. A fl rou p I dent , 
Nle-QUER'l , h as been set u p to receIve suea:es tlons , and so 1'0..­

these fea tur es o~ interest ~o p r od u ct ion n~ the Resource 
Notebook are being con side r ed ~o r the nex t versio n of query : 

1. Linking t o rlle~ outside o~ que ry. ( T his cou ld 
p r psen t 

se rious problems o~ f i Le management if links were 
ch a n~ed o r 

u odaterl , and so needs to be ca refully r e vI ewed. ) 

2. E lll1lina tl ni/: e ith e r t he ' b rlnfl ' o r th e ' show ' cOOlmand so 
that 

on ly one command is used instead o~ two . 

J . Finrl ing a method whereby a user may c Jl oose to type 
cithcr tl 

numbe r or the oc tua l t ext of a stu.tclllent name whe n he 
is 

p resented a ' menu · from which to se lect in que ry. This 
mi g ht 

poss i b ly be done by some sta temen t name ~ormat such as: 
( 11 ADDRESS ) 

4 . Devi sing D metho d whereby an ' editor ' o.f online .files 
CH n ~o 

f rom QUery to the actual NLS file to make chan g es 
without 

havln ~ to actually ' q uit ' Query executJon ~ 

5 . ( nserti n g 
au tom <t.t l ca lly 

default viewspecs 
to 

ti le fi l e bein ~ queried . 

which wIll apply 

6 . Re lnstat in ~ the Lea ture that a llows an e xpe rience d user 
0< 

Que r y to entpr d ~i l e 'from the s ide ' ( o r in the 
m i d dl e ) 

rat her than huvlng to work down ~ rom the top o~ the 

2 

Ii 
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" . 

file . 
(This will be simple when only one 'bring ' or 'sltow' 

COmmand 
exl sts . ) 

WhiLe new desJgn features tor u future version at the query 
lanquaMe are beln ~ considered , the prO"ra~9 for tilB current 
vBrsion wi l l be maintaIned in workln a orrler ~or users . No new 
version will repl~ce the current version unless Jt has been 
ca r efully tested. 

To hel,> accomplish tllis goal a series or benchmarks tor 
testin ~ query and the v<'lrlous da t u. ba.ses controlted by 1 t is 
beln~ set up by EJP . ThIs will aId in checking out npw 
teatures in query and mainta inin M the data bases . Query wil l 
eventually be expanded to cover s~verul or the data ~iles now 
covered by LOCATO R . Pe riodic checks wIll need to be md.de on 
all such :files to meke sure th~t th~y are .lunctioninR properly 
under query and that the lustructlons are current. 

Data Gatherin l1 

In accordance with the suggest i ons o~ Col . Ed ScheLonka , 
re gional distrIcts wil be Bet up throughout the country . 
Re~lonal representatives wi ll be appo i nted to collect data for 
an assigned g eographical area and wilL feed in£ormation Into 
EJF at NIC . A detailed plan lor orll anizin g this activity Is 
bein a dra~ted now and wiLL be ~inullzed within a week or two. 

The fullowJn~ reprosent 
data. has either not yet 
not yet been organized 

the various areas for which specl~ic 
been coLlected o r tor which data has 

to r use In the Resource Notebook: 

l. 

2 . 

User P roq r ams 

More In fo rmation Is needed about user prog ra~B available 
for use on the Arpanet . Many sItes do not know what 
user pro~ra~s they have available. Othe rs do not ha v e 
enou~h help and/or Interest to document all of their 
user prng raflts. Therefore, cuLlectlng thIs material will 
be a Len a thy process .. Susan Poh , Mitre-TIP , has 
volunteered to sha re ln~ormatlon she has ga ther~d with 
us , and the re piona l represe ntatIves will be asked to 
emphasize thI s area . 

Data Bases 

Almost no in.lormation has heen collected about data 

3 
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3 . 

4 . 

'i . 

bases a v a ilab l e on the Arpane t. Th l R 
be t reated simi l arly to user proK r ams , 
a l ower p ri o ri -ty. ( See 1 above . ) 

in..tormatlon will 
but will be v iven 

Accounts 

Be rt Su therland , BBN- TBNEX , is ga thering informat ion 
ARPA pertainin~ to account s nnd accoun tin g problems . 
has aGreed to sha r e his flndinps with us , bu t at this 
time we rlo not know what his app r oach will be . 

Matrix TabLes 

fo r 
He 

Nitr e - T(P i s v e r y i nt e r es te d In producin g otfllne copies 
ot ma tri ces o~ such things as: who has what user 
prog r ams , who hos what compute r, who has what ope rat in g 
systeRl , etc . S usan Pob has a a r eed to pll~h this a.ct ivi-ty 
and to c heck with Nancy NeJgus , nnN-TF NEX . ( Na n cy has 
u lready p u t t o~cthe r several uBe~ul tables to r network 
use.) We w i 11 send any copies of on lin e mat ri ces that 
we do to them, and they will send us any hardcopy 
versions they p r oduce . 

These ma tri ces wi ll serve as index g uides to more 
de t a il ed information In tbe Reso urce Notebook . 

Refe r e n es 

Re -ferences rece l ved frOID sl t ea a r e a Lmos t always badl y 
cited and Incomple t e . We ar e s lowly track inR dow n 
documentation and re~erence citations , h ut much more 
st l1l remains to be d one. Re~ lonal re p r ese ntatIves wI l l 
be as ked i-o help provide some of th e de tail needed . 

TIt . Use r Interface 

A u se r interface g roup is be ln s planned fo r the n ear ~uture . 

AlthuuAh p l ans a r e not finalized yet, th e ~roup will probab l y 
con~ I Bt of si-te li aison , regional r epresentat iVes , and other 
Interested par ti es . Cr itics wilt be encou ra ~e d to senrl In pu t 
to the N r C either directly, or t h rouah a member 0-( the users 
~rou p; and the users group wlll be asked lo prov i de th e ir own 
critlcls~ a n d 8u~~est i ons. 

IV. Rev i sln~ the Onli n e na t abase Fo r mat 

Once the DRAFT hardcopy oL the Resource Notebook has heen 
completed and rllsseminated, we would li ke to s im p lify th e 
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organization o~ statement headin~8 in both online and hardcopy 
versions o~ the R~source Notebook. ThIs cannot be done 
i_medIately because ~he DRAFT version would be in t_o 
different ~ormatB . Likewise , we cannot immedIately change the 
online version because the same file is used to produe "the 
hardcopy . There~ore , the transit jon CO Il most easily be made 
between hardcopy edl.ti.ons . Data wIll rema.in the Bdmc but Its 
organlzizatl.on will be less structured and be"tter org a.nlzed . 
The tollowlna breakdown is a cODlpos i te 0.( suggesTions 1118dc by 
YDK , EJF . and Mike Padlll.PBY , NIT-WULTICS "fur 0 revised 
1'0 r ma .. t: 

GENERA L INF ORMAT ION 

Function 
Address 
Pe reonne 1 
Interests 

SYSTEM USE 

Lo.'!in 
LOji:ou"t 
Co ntroL Characters 
Commands 
nelp 
Accounts 
Se rvice Sc hedule 

lb. 

1601 

16o. 1 ft. 

16a2 

Protocols 16a2a 

RESOURCES J680 3 

"a rdware 
Operating SYNtem 
User Prog rams 

Data Bases 

DOCUMENTATION 

.References 
Order In~orm8tlon 

This "forllliat is not fInali zed and feedback wouLd be 
appreciated . Chanreover lro~ the old system to the new wiLL 
be carried out by LLL and shouLd p r oceed quIckly and smooth l y 
once the format has been decided upon. 

v. P 0 interface 

5 
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VI. 

Now that 
multipLe 
wi th PSO 

the Resource N o~ebook fite has been broken Into 
"files and the L o rmat has been standardized, int e r-tace 
is becoming s impler. Linda Lane has been doing a 

very nice Job o~ inputing new dat~ and makin g editing chan @e9 . 
A templa~e of statem~nt numes wiLl be entererl under each sltp , 
so tllat all LLL will have to do each tjme new data comes In, 
I s insert It at the proper spot in the template. EJF will edit 
the jnput and p ive the edLtin~ chang es to LLL to in put . LLL 
is familiar wI th the £oI~ructu r e of most of th e tabl.es In the 
Resource Notebook and wil l be ab l e to tuke ovpr more of the 
work as time permits . 

Of1110e ProductIo~ 01' the Resource Notebook 

Off lin e production 0"1 documents at thIs po in t 
p r ocess and the results are no~ satis"lacto r y. 

Is a v~ry stow 
The best 

turnaround tIme we c~n count on from keport ProductIon Is 
I.I.ho u-t 1 1/2 to 2 weeks and the work is often sloppy . Each 
91 te WI' I t eup mUB t be pr 1 n tect throu g h the outpu t processo I' In 
order to g et cumera-r~ady copy for multipLe- copy p roduction. 
Generally the pr inti n g must be d one at nI g ht due to 0 - 4 , and 
the copy is f r equently anythIn g but · camera-ready·. 

DDSI has not yet demonstrated that they can handle volume work 
and I.I.t present the quality 01' printing ls not satisfactory. 
It Is uteo not clear tLOW wel.l a print shop In Los An g eles can 
h and le our day-t o-day prod uct Ion probl.el'lls . 

ThIs area of endeavor i s p resently a bottleneck. We intend to 
Investi g ate several approaches and sec which approach works 
best. 

VII. other Bu rnin g PrOhlems 

The concept of SER VE H, USE R, TfP as it applies 
Notebook need s to be redefined . S it es cl.as~ed 

to the Resource 
as S ERVERS 

of t en do not care to offe r service to all come r s , and this is 
causing some confusion and har d f pelin g s amon g st users. 

VJ11. Production schedules 

l. Complet Ion of the DR AFT copy of Resource Notebook - t-2 

t 5 363 

17a 

18 n 

18 b 

18 c 

1 9 

19 a 

20 

months 2 0 a 

a . Finish remaining server si t es - 2 weeks (countin g 
r e p o rt 

product ion) 

6 
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b . Col lect ln fo and .fInish U~f> r si tes - 2 - 6 weekq 
depend in c upon 

feedback trom si t es and umount of materia l lncluded. 

o . Collect I nlo and finish T I. P sItes - see b , 

2 . He v i ew Resou rce NOTebook 

a . P hysica.l rormat 

Log ical format 

c. Onl in e / offl in e prodUctio n 

3 . Production of thr ~ In al version o~ the Resource Notebook 
Aiming 

.tor a June dcadline i bowever , so many things at'fect this 
such as 

how much the Res Jonal Coordina t ors cont ri bute , what 
coope r ation 

w~ ca n ~e t 1rom sites , etc ., that this date is tentative. 

1I.. Deb u g the onL in e data bllse - 2 days fo r current base , 
conTinuous c~fort for add iti ons . 

b . Incorporate feedhack f r om returned dralts of 81 t e 
wrj teups 

a nd questionna ires - see note at 2 above 

c . P r oduce and d i s tr ibute hardcopy v e r sion - Aee note at 2 
abo ve 

4 . Se t up system of re g ion al coo r dinators -
two 

Wi thin th e next 

weeks ; u meetIn~ wIll he called to handle lte~y a , b , and c 
below. 

a . Dec i de on mechanism £01' i ssu inM da t a - ga th erln& 
quest i onnaires 

timing , content, What constItutes an ' 01~icial ' 

questionnajre , etc . 

b . Coo r d inat e des i g n and colLec tI on of in 'formatlon for 
data 

o . 

maTrices. 

Dec i de what overlap , if nny, there wlll be betwee n t he 
reg ionul coordinato r s and the users g r oup . 
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5 . Set up users ~ro up for feedback on query deRign, data base 
s tructure . docu~entatlon , etc • • 

8 

t5363 

20. 



) 

( ) 

) 

JAKE 28- NA R-73 10: 0 9 1 5363 
Res ource Not ebo o k - Fut ur e p l a n 9 ( R e ~ponse 10 RWW 14867) 
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Clerk: JA KE ; 
Orl ~ ln! (FE I NLBR} P LA HS . NLS ; 8 , 2 S- NAR-73 9 : 56 J AKE ; 



rern a inlnjl. work to brin g up 13 1 

) 
.et exec 1 . 50 runnlna 

". t new swpmon 

",e t n pw 10 

"e I ne. Jropdv ( ? ) 

"e t new ne1.erv ( ? ) 

do thor ou ~ h nls ctleckout 

~e t ri d of - 4 calls to g tJ/n 

n ew load 

check the tollowln,. new Jsles thoroug hly 

advlz 

crfc t 

lsym 

l ) check out sev eral comb JnutJons oj' autostc:lrtup 

check out checkdsk 

~et n~eded new subsystems 

u ddt 

sddt 

mddt 

erroramnpmonlcs 

cbeck out xcore combinutlons 

s t a rting without xcore 

turnln~ oft xcore dyna.mically 

) 
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(J1 5364 ) 28- MAH-73 J : 20 ; 
IKEV; D i s tribution: Idew 
KEV; 

Title : 
eh i. di d. 

KEV 28-NAR-73 3:20 

Author( s )~ Virtur . 
; Sub-Co ltec~ions: 

Ke nneth F . ( K"'n . 
SR f-A RC ; Clerk : 

CriaLn: <~TEN' EX > 1 3 t-TODO-LI ST . NLS ; 3 , ?R-MAR-73 J :20 KEV ; 
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'ildeo Tap e 

(J1 5J65 ) H~ rd Copy--Location : ARC Video Tape Library 2S-MAR-7 3 1 5 : 06 ~ 

; Titl e ! Authods): Norton , James C. Watson, R lchard W •• Va.n 
NoullUYS , Dirk ll. , Auerbach, Ma rilyn F . , Lehtman, Harvey G. , Dass , 
Walt IJCN R"W DVN .liPA HGL WLO ; DistrIbution! I; Sub-Co ll~ctlon s : 
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On Entering Documents and/or AbRtracts into the NrC Collection 

.ll . .. 
Conflrlllln~ our conversation earlier today ( 28-hfnr- 73) concern InA" 
privacy o.f information, r would like you to checlc as 'follows 
~efore enteri n g in ~ormatlon into the N rC collection --- I . e., 
Int o XDOC , into 'the Cat.uLoK system, into the NIC Journal , 
" h ateve r - --: 

I} If the information has already been published in the open 

lIterature , then 6 citation and abstract can be entered into our 
system . 

2 ) I'f the information has NOT been publ iahed 

l I terature --- ~or ~xumple , It is a personal 
in the open 

tettE'r or 
memo r andum , OT Is a document WhOHC re-dissemination or 
re-publicatIon wouL d violate copyri ~h t laws - -- then 1 t is 
necessary to get permissjon to enter an abstract and/or to ent~r 
t he :full text .. 

The permission must be obtained either 1rom the author if It 
is a private corr~sporl de nce , or from ~he publisher If It is 8 
prlv~tely publishe d documen~ .. 

please exp l a i n the nature 
as possible , particularly 
anyone who hus access to 

01 our use 851 brle1 l y and accurately 
that the ci ta.tlons may be read by 
NIC documents . 
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MDK 28-WA R-7 3 9 : 07 
EnveLorlcs 

Susan T l1~n ks for your in~ormdtJoo 00 the enve l op~ cos t s . 
Your 9uaMest ion t ha t we wal~ tiLt th e n~xt SR I o r de r is the ri g ht 
thIn~ to do In my opI ni on , too . Would you o r Cyn thi6 p lease Mak e 
~ n ote on you r c~lenda r $0 t ha~ 

th e deadl ine for o rder j n~ isn 't 
s i x rlIonths 
Ul ls sed? ••• 

1 

frum n ow 
N lk e 

(or when eve r' 

15367 
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(J1 5367) 28- 'NA R-73 P : 07 ; T I tI e : Au~hor(s): Kud lJck, Michael D. 
I WDK ; Distributi on: larl Jbn ; Sub- Co LLection s : SR I-A RC ; C le.'k: MOK ; 

) 

) 



• 

NJN 28-MAR-73 13 :10 15368 
NLS-lloston 

) 
1 hopp 1 Ho t the tItle rl ~hl ; It has been a long time. 

) 

) 
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NJN 2R-MAR- 73 13:10 
NLS- Hoston 

r hope ttlat you .ill be doing ~he Bos~on part of tho NLS tour 10 
person . r cert~loly expect you , and will be Barely dIsappointed 
if you don ' t m~ke s ome 01 your tIme avullahlr . I can p~y up on 
tunch and dinner . Rear ~rom you before then [ hnpe . 
An y pro ~ ress on "BlIlld LI~ht"? 

1 
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BOB t HAVE A LONG RJF TYPF QUEsrrON roOR YOU, lIu·r HEFORE I GET 
C AR R l ED AWAY , rs TillS TilE BEST ",BD rU M FOR SENOING YOU MESSAGES? 
OR HAVE YOU A PREFERED HOST FOR RECEPTION? BEST ANSWER TO hiE VIA 

SNDMSG OR SUCH TO UEN-TENEX (USER HRESSLER I ROM . 
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Catalo ~ in~ and tile A~C/NJ C Col Lec~lon s 

To: MDK Coplrs to: DCE, JUN , J CN , R1fW 

He: Your ~emo o~ 28 N~rch 
Documen18 dnd / or Abstracts 

L97:l , 15366 , ('ollcRrnin,. 
In the N1C Co lLpctloll 

Severdl points concern inS"' the s ub.iect 01' your lIle,"o 
he brouph1 ou t: 

~EJ 29- MAR- 7 3 R: J7 

En tf'ri n a:~ 

fec l shouLrl 

(1) You ~entlon enterln ~ documents Into the N1C Co tLrc1-1"n and 
then quatl1'y "I. e ., Into XDOC , etc ." L wou l d Like to sure 01' 
your C'XllC t mea ning . The NIC CoLlec t Ion I s only about 4 5" of 
t ll(" cu t ~LoAed and onLine m~te r ia l und probabLy no mure than 
abuut 30"' 01' -t he enti r e collectlon that ls n ot yet on line in 
tlI uqahte fo r m. Thr clttalo fJ; l n 9." is donp more ur Ln9~ 

"toAe ther" , and the materIaL LA stored In the Rame ollline 
source f i les , however , no catl\Loa has yet been jssued ( since It 

KY IC printout I n Aua ust 1968 ) except on the NlC po rtion o.l the 
colLe c t jon . A r e you saying ~hat th es e rule8 should apply to 
1HF NIC COlLECTION (that 30-45") or are you saying that the 
r ules shou l d be app l i~d to the entlrr online (an d to he put 

l SJ70 

2 

3 

online) col l ec tL on? 36 

It thp t a tt ~r Js your mea n in~ (rules 10 he applle(1 ~n the 
whole -thing ), then there 1s ,"uch mntrrlal coded , onlIne , 
an~ 1L l ed t h at v ioLat e s this rule . For in st ance , a « oDd 
deal o~ Dou a ' s private co r respond~nce , and a ~ood deal of 
private cor reBpondenc~ hetween two other p~op le , U copy oC 
which Dou~ has acquired from BO~~ source or other 
(uno£f l c l ally ), has been coded and Ls online, or Is in the 
file and is yet to he put ontinp . Some o'f this materltd l~ 

o~ r a t he r qUes tL onabLp naturp In t hai s tltt e mpnt s are made 
I n some of' t h i s corresp o n de nce wldch I aln sure the wri t('r 
would muc h rather n o t hav e p u bl i shed in an open catalog . 
There are cop i es of rou~h dra~t6 01 dncumpnt~ , ~ooks , 

pnp~rs , tha t 11' we publ Lsh them , it wiLL cancel thr 
writer ' s abi li ty to acquire u le~til copyright ( s Lnce we 
would ho v e a l ready published the material brfore th e 
puhLisher h~ I ntended to use hud 1he oppo r tunity to J"ililish 
L t) an d couLd causp considerable embarJ'"aSRmcn1 an!f hards hi ,) 
to the w r J t er for thIs reasun ••• i~ no~ for the r~6S0n that 
we are p\.btlshJn ~ a roug h rl r aft that he wouLd prefer the 
puhlic not to sen . 

There are appllc~tions for pmp l oyment coded into th e 
c,tdlog , resumeR , blo~raphlcat data which i s certaillly of 
prlvatp nature . There are many SR I Co ntact Hepo rts issued 
by the SRI Executives £o r use by the SR I Ma rk e ting 
D Lv l sio n, which con t ain h1 R h l y SRI confidential stntements 

I 
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ahout poss ibillt y 01 Be l ljn ~ con trac~ ~ , or~anlzali o ns' 

bud~ets , pri v ate tlp~ e iven t' ,rsr people about 
poss i bil i ties 01 se llin ~ a proposal , pe rsonal oplnlonR 
about the worth of o r Ra nizatlons and compani es , p l"lvale 
OIJ lnions abnut th~ d erendabill ty or e xecutIve~ a nd con tacts 
in ~the r or~anlzfttions ftnd their u~efulness to SRi . Th Is 
i s mate rIal that in any or~l:1nlzatlon r have ever worked in 
would b~ cons l derrd h i g hly con1 id en ti al . I t this mate rial 
i s p uhl i shed In an open catalog it could pOHsibily In some 
cases prove hlahly eMbarra£HJlng to th e wrl tpr e of theAe 
re po r~s and possibly cause th e rtlsrup tion of valuable 
commercIaL and in d u s triaL co ntact s because o~ th. l ack of 
privacy af£ord th ese contacts. The buslneR R of ~hp worLd 
.n"y some day be conduct ed ill th e compLetl!' oppn , hu t ii we 
try to initi ate the procedure now it coul d caus~ 8~rlous 

dama p c to our emp loy ~ rs . 

Tllere a r e SR I p ro posals coded in10 th e XDor ma teriut _hich 
con t a in the hud~et, s alary , and financial po rti onM of the 
proposa l s . This ma t e r ia l In othpr or~dnlza~Jons I s 
cons i de red hi ah ly Company Confi de ntial. A proposal I s a 
h i d . Financ ial info r ma t Io n on b ids , if p ublJ shed openly 
he~ore the bid Is let, can Lo sc the hid to someone who, 
w ith 1hls inform a tion a t hIs d i sposal , cu n \lnderbid . The 
fInancial heaLth of SR I (or whatpver or~an i za tlon IB~ued 

th o proposal) Is Inv o lved in publ ishlnp thi s In~ormatlon. 

Do we have the rl ll h1 to XOOC I,I.nd publish thi R mat e ri a l? Do 
we have the ri "ht t o pub lish thi ~ kind ot mu t er l a t even 
after the bid 1 & I ssued t o whoever gets it -- the ' In u n cial 
in ro rmatlon, with a bit ot brlB~ pe n cil work ran a lva a 
compp. titor v e ry close Insi g ht on: 

Executives ' sa tarles who are listed in th e I'ro po~at, 

Res ea r chers ' sa lary ran g~s who a rc listed I n the 
proposal, 

Ge neral research cost ln fo rm o tlon _h ic h 1 8 hl ah l y 
valuable to « comp~t lt or in ~u1'lre hiddjn~ t 

Gene ral ~ in anclol health o~ thc or¥ o nl zation (a g ood 
cos t analysis eXI)e rt can tell you volum('s about you r 
o r aani zu tion ~ rom how close 10 cost you bid ). 

( 2 J 1 :1' it Is the decI s I on that some or all nf 1he 1<. ln rls of 
m~t~riat mentioned abo v e shou l d not be 8. pa rt o~ the XDOC / Ncr 
Co Ll ect i o n, then Hhould we make some effort to examine the 
c o llrct ion for such mu terial a nd reMove this kJnd ot mat~rlal 

2 
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Ca t ulo~ l n~ ~nd the ARC/N1C Collec ti ons 

£ rom the collection? 
us sume d thut the codl,l . for those 

from t he colle-rtlon , it 
I tern!:! woutd be dot oted 

Is 
from 

the unl in e catl:tlop: , the number o.banrlonerl, a n d 1.l1e hard copies 
~iled e l sew h e re. Decis i ons on t h l s and procprlurc~ to 
accomp lish It wilt be needed . Decj~lol's witl ~lBO be needed 
on the type o~ ma teri al to be Included I n the p resent 
collectlon(s' and _ha1 material shauld be accepted and _Ila t 
mate ri al be r etU6erl for -future Jnclus lon In the collection . 

( 3 ) Yo u mention ~ettin « un author ' s ( or publi sher ' s ) appro v a l 
for codln~ a nd abs trnc tlnp. books or o ther copyri g hte d 
M il . " 1"'1 0. 1. 1 t i s not le~ully necef'lsnry t o g e't 0 1 the r an 
(\I.l.1" ho r' s 0 1'" publisher's o.ppr ovut 'to ca.tulog: or t'lbs t rac t 8 hook 
o r copy ri ~ hted ~ftteri~l . Puh Ll shprS /Auth o r s nrc only ~oo ~lad 

1 0 have 'their work r eco~nlzed ~nrl b r ought to the Bt1"~ntion of 
1:he publ ic. HO'ifEVEH , t he r e is p r esen tly a ver y lo.rl'( 4': hass l e 
in t he court s co nc e rnln R COPY I NG c"py ri ~hted mate r ial . Note 
that there Ls a comple'te l egal di.f:terence he t Wl"en codln#! and 
a~ s tr ac tlnp mate rial and copy Jn ~ and excerp t in " this same 
material. Cod in g and abs~ractln~ ure th e t ~ gnl posee8sion of 
the coder and abs ~r ac t e r (or his employer ), s inc~ they are th e 
cr~~tion of said coder or ab9 tr ac t er , 
wordq and phrases ( or those furnI shed 
~~ thor, pub l1sh e r, or the pUbl l~ll er ' s 

I n wh ich he Ug es hIs own 
tor such US6 by th~ 

press a g e" ts ). 

( 4 ) Concernln~ copyln~ copyrighted mute rl al , as man tl oned 
abov e - as part 0" the p reHS\,lre of " p u blic opinIon" being 
exe r t~d to settle the copy ln ~ hassl~ , 

unan i mously a r~ refus ing to abide by 

li brarians ul~ost 
th~ "let ter or the 1 a_It 

and not xerox journals , docu~en tB, ftn~ parts of bouks . The r~ 

h a ve he e n u. numbe r o-:t' co n f lIe t 1n" jung men t B se t d own by th e 
courts , a nd one 01 th eW! has be cn that 111.1. c.opy m'<l.Y b" made .for 
individual u s e in scientl11c r esea rch" o~ any copy ri q hted 
materiaL. wJthout any approv a l or notification wha t soe v e r. 
Jeanne and the _hol e H I C sc t u p are co nduct ln ~ lhelf" husi nf09s 
un d er th i s rule, and 1 qu ite ag r ee . Th~ a dvent o~ tile Xe r o x 
mu.chines obsoleted t h", copy ri ~ ht l aws , and i t I~ up to r" ode rn 
t ec hnolo~ to find D. bette r way of d l 9seminat ln " scienti1' lc 
informntion than throu~h the antIquated p uhlishrrs ' p ro~ lt 
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system. 3d 

Howeve r, there are a few so-cu.lled publ i shers whose wo rks 
we copy with clleerful ~bu.ndon and di~Bem tnute t o th e 'tsers 
of N I C . that we mi R ht re cons i de r ou r dec l sJun ~ not £ rom 
any a~reemen t with the copyrl e ht l aWN (we have not yp 1 been 
questio ne d o n 1t, but I fe e l that it i s l ikeLy that 'We wilt 
i f we continuel, but from the tact t hat we .oul d l i ke to 
",uintain a courteous Interchanae 01 good wi L1 _ I th ~h"'se 
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NEJ 2!l-NAR-73 8 : 31 
CatRlo ~ in~ and the AWC/NIC Collpctinns 

part i cular " p ublJ sllers", and Lf we continu. to cu~ thpm out 
of th ei r sales , we are llkrly to los£< their ~oou wilt. 
Three p£ople are ~RN (who pro1 it trom sale9 of their 
c(ocumpnts) , NIT (same), DEC ( ~amr) , and possibly on~ OT two 
more . ThIs ,..ould be purely a rn"tter of courtesy to an 
orp; an izutinn ,.,1th Whom we ure c l ose l y connected in 

t SJ70 

buSiness . 3dl 

I aln 
whft t 
,liI.: tad 

very was g lad to Bec that some llttcntLon I s bejlH~ 

, have always f~lt was a dan g er area in our work . 
to hear from you on what you feel Rhould be done . 

4 

peld to 
r ",I 11 be 

4 



~ .. .. 

) 

) 

CBtalG ~ inr Bnd the ARC/NI~ Collectlons 

(JI 5J10 ) 2 q -NAR-13 8 : ]1; T itle: 
D l stribution : / tlDK JUN J CN DCE RWW ; 
'IlEJ; 

Al.1thor(s': J<'I'ni " an , 1',111 E. /IfI EJ; 
Sub-Collections: S~J - ARC; Clerk: 

Orl j,tl n: (.JEWNIGAN}DOCUWENTS . NLS ; 1, 29-\4A~ -7 3 ~ : 33 HEJ ; 
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KL RK 2J-W\ R-73 2 0 :58 
NP ror homp djreclory 01 N P and B UGS 

The NP (and bugs?' tIles need to be jn u directory o tl lor than NLS 
90 1:ha.t the Journttl can uutomatico.lly B end rna.jL to th e m. The 

ClOMt to ~ icnl choice , r think, Is (DOCU MENTAT lON) .. T h e only 
draw-back would be lha.t it Is a Lon " name to type £or userM who 
want 1:0 s ee what suagestlons have been made. 

However, this problem ha~ occured before and the solution In the 
case ot ( C AT- WORK) was to s horten the rlirectory n a me to (CAT). 

rn tlntlcipfttion o~ this problem, the new file ot T[lNEX 

docmentatlon was called (TENE X-OOC). r think i~ (I)OCUN B NTATION) 

Is ohJectionabLe to house BUGS und NP becft.u l"l c o~ "the leoM th of 

it's name', the name should be chang ed to (DOC). 

15374 
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DeE 25-AUG-73 lM:54 
Note on prellMlnary SEAS lIlarketinli( a ee tln g 29 lIIar 73: En"elbar"t, 

Wbtson , lIumllhrey, ICeirstetl.d, Parke r Ilnd Wensley 

In my records this was lijublllLtted about 1 Apr 73; doesn 't show in 
l ndex, 80 r a. re-sub.lttin~. (Note: as of 25 Aua 7 3 , we ha ven '~ 

pursued this particular approac h a.ny .fu rther) 
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DCB 25-AUG-73 18:54 
Note on preliminary SEAS Darketing meeting 29 Mar 7J: Engelhart, 

Watson, Hu~pbreYf Keirstead, Parker and WensLey 

Meeting 29 Mar 73, 10 tlJ 11:50, ARC Cant room: called and chaired by 
DCB, attended by Tom Uu*phrey, ilalph Keistead, Donn Parker, John 
Wensley, and Dlck Watson . 

Passed out (pre-Journal iorlSl) of (15377,). They already had been 
given copies of (12427,), (12.445,), (13537,), and (14724,), 

My purpose in this meeting was to explain our goa ls and needs, and 
to explore the W&y In which they (and others In SR l) couLd help in 
the "marketing" activity fur a SEAS community. 

Described ge neral sitution w.r. to launching communlty development; 
interest In doin~ it inltially with a ~ew, consciously pursued types, 
ot which software-developm.ent teatRs 1 B a very important one. (pret'ty 
Iftuch as in -- 15377,2 •• Th~n had a ,general multi-way discussion "lor 
the rest of the "tilae. Datow are some speCial items from "that 
dlscusion. 

It was a.nnounced that RWW would be the prime pushe r from within ARC 
toward explorin&" the poSsibitites , heLpin g get off the ground , e-tc., 
wLth respect to a special c~~.~nity aimed at Workehop evolution 101' 
sof~ware . We brief~y described the i.plici~ SEAS work within our 
a roup over the years, and the ex~licit work currently being pushed by 
Harvey LEhtman Bnd Ken Victor, all of which would become core 
substantive material tor dialoaue with potential candidates . 

In our d I scussion, it 900n baea.e clear that what we were looking 
-for, at least initIally, were II. few "key guys, In key spots, within 
key organizations, that were In key application domains." E.g., 
there were particular people .entioned in so~tware-sYBtem and 
vice-preseidential spots , in Bank ot. America, 101" banking 
applications (and aLso in stock exchange area, and in insurance (e.g. 
Equitable Li.fe of N.Y.'. SOMe orKanizatlon& consider themselves as 
leaders, and such a sel1'-i .a.tle would be 0"1 value to us here. 

We developed tl tentative pl.tLn -- to 
here, for a aroup o"f selected people, 
for Augmen-ted Knowledge Worksh~ps for 
par-tlcipa1ing, in a community oL Buch , 

hold a ooe- or two-day workshop 
expLicitly on the possibilities 
their B01tware -teams, 101' theIr 
e-tc . 

Toward this end , we pLanned to Neet Aaain at 10:00 a.m., Tuesday, 
April 10, to demonstrll.te, expt~lll' etc. the spec111cs o~ wbat we 
are proposing for thege clients. Dick Watson will ora anlze ARC's 
presentation . (Harvey and. Ken will play key parts Ln thil:i 
interchange. Apologies to the. about not includin g them In this 
prelimLnary meetlna; it was a stage in a developing series ot 
interactions with SRi people that prog reesed ~urther than l 

1 
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Watson, lfulJlphrey, Keirstcl.l.cf, Parker and Wensley 

anticipated , and as 
worthwhile for them 

it turned out, it 
to po.rticpate. ) 

would have been well 

Also, DCE will look tor other sin people who would have 
experience , interests, contacts, etc. that are relevant here. 
They wouLd have a chance tor similar (or the same) familill.riziang 

15375 

7a 

exp~rience. 7b 

Oetween ARC and our SRI colLaborators, we w111 coordinate a campaign 
ot phone calls, literature develup_ent and sending , perhaps personat 
calls, e1:c. toward finding 1.-h8 ri g ht nu",ber and right kind o:f people 
who wouid come; set up the time, and ~olLow through with preparations 
-tor the workshop. 8 

We 1n ARC wou.ld like to have a number 0-1 non-ARC SRI people 
prepare Bpeci.fic presentations to gi ve; it seems important to us 
that it isn 't Just ARC w.u~s that do all the describing and 
explaining -- we are too much "inslde" and l' aatur4ted ln'l th e 
proposed new actlity do.ain tu do the beat Job . 

One o'f the purposes 0'£ the '-'e ... onslra.tion-de~crlption sessione 
mentloned abuve is to help prepare these SRl colluborators for tbis 
participaton. Another reason is so that they can leel co.m1ortable 
in encouragin,K their personal acquaintances to come to the workshop; 
i .. e .. , 1:hat 1:hey llnderstand what is beln" proposed, and :teel tha"t lt 
Is really worth the g uy's tilne. 

Miscellaneous notes: 

John Wensley mentioned Hoskin's Research Co. (Institute, •• il), 
established by Bo~e 1ellows lro. England, but operating now in tho 
Untted Sates, that sells a service to clients for i~provln & the 
effectiveness of their software people. Hoskin's approach to 
marketIn &: ",l"ht provide us .. 1tl\ &Llidtn(t data; also, they Ill i g-ht be 
II.bl.e to be enlisted in a productlve way Into a comm.unity ' s se rvice 
structure -- we a~Bume that .any specialized service gro ups will 
eventuaLLy come to serve these communities. 

The i "'portu.nce of having the necessary "prospectus" ready was 
generally reco8niz",d. We cOLJldn't quite close on what that must 
include; obvious that a dlt~erent pitch, in dJl.ferent detai!, 
would be called 'for dependin" un whe1:her it was :for th'" head 
so£tware KUY or the vice president who has to buy the plan . 

I :feel int~itlvely tha"t there exists a ~ormulation for 
what we are trying to :.et 
prospec1:1ve clients to do , 
hard-fact subst anti il.t ion. 

u.p, and tor whut we are askIng 
that will r equire a minimum of 
Sort o.t LIke , "there Is an 

2 
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Wat-son, Humphrey, Keirs"teI:1I1, Parker and Wens ley 

Jnevitable situation ~risiB ~ that you can't avoid; y-ou can't 
a "f:ford to i~ore it; we uffer such and such approach; we see no 
alternative .for you t"ha.t comes near being as sensible and 

1 5 37 5 

prodUctive ••• " LObi 

It was mentioned severtl.l "tilDes that a number o.f org aniztl.tions 
know that the nature o:f their Market and their way- of doing 
business is unquestionll.bly "o ing to change radically in the next 
decade or two, and that i1 such an organization is really ~dclns 
this chalLen"e , i t wnlJ,ld be an espec i alLy good candidate to 
approach here. For c.:alllpie, the automobile companies, or the 
bankS (money-les,s society). 

ALso , some COMpanies know that they are g oing to have periodic 
times of making large ChanGes in their In-formation systems. These 
pe~k times may be too rushed to aLlow conBldera~on of 
new-technique developlient , but the company well m'*,ht invest in 
such development between tiaes. Example ! airLine companies. and 
their rese rv ation systems; or the stock exchange. 

In the latter caBe, it was pointed ou~ that an org aniz-aton 
making a hea v y change way weli know that it is paying ~ive 
times what its new system mlaht cost i~ they- but knew better 
how to develop It, but H~a"t thelr business cil.n easily absorb 
t h is " w lI. s -.-OI.. ge " because of tho very hi g h value oj' the new ystem . 
Such an organization couLd invest quite a b it in expLoring 
improved implementation teChniques . 

The heavy 80itware costs in t"he stock-exchang e area was mentioned 
a number oj times. I think John Wensley said that there was some 
new approach bein" "forced upon, or planned by , the partiCipating 
o r gani zations , that would involve an extremely larg e new-soitware 
investement. 1 think he a l so said that a number o:f or"anizatlons 
associated with the excha.!l"e hacj ovor ~10 mi ll i o n/year budget in 
software work. 

It was aLso .entioned that 80.e organizatjo n s couLd hardly- take 
it serJo u sly "that they were explorin g an important possibility if 
the exploratory budget we re less than $100K/yr (maybe the .ti &ure 
was hj gher, but the i.plication is that we need to gauKe the 
scale o:f activity that the key person we find within a g iv en 
or@anlzation Is involved .ith, and propose an appropriatoly 
significant level 01 activity if .e want that person to be 
involved J. 

Donn Parker and Ralph Kelrstead have had recent experience in 
trying to describe u.nd promote raul ti-party support tor " so.ftwu.re 
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Watson , HUmphrey, i(eirstead , Parker Ilnd Wensley 

certL~ication" R&D work. Their particular contacts, Ilnd their 
experiences would both be va1.uable here. 

John Wens ley meni oned a /I prl)j&NI.mll'ln\1 n M; met hodo lo&y" proposal t ha t 
he participated in developin g and promoting, dnd that si~ilarly 
could provide us with Some guidance . Appa r ently the p romotion 
stopped because SRI simply didn 't have the energy to keep pursuin g 
it • 

Tom Humphrey mentioned the real value that mll.ny orgo.lz.atj ons 
would perceive in a new lJlethod if all It did was increase the 
accuracy with wbich they cOll.ld estimate the costs of' Bottware 
deve lo pments -- even if the costs weren 't lowered. 

DCE brought out the lIIt1.t ter o.f "inevitability" us one of the 
factors to aet across to ~ pro8p~ctiv~ client g r oup . I~ they see 
tllat the ~KW tl.pproach is indeed inevitable , then the questions 
about their p~rticlpatlon are Bo.ewhat slmpll£ied (personal 
opinIon). This was diBc ~ssed a bit; acknowledged to a certain 
extent, but would n eed more dialog ue within this a rou p to settle 
on a consenSUB .. 

Ralph Keirstead several times .entionedthat the National Cancer 
Institute soems to be both ripe and ~unded for some Hort ot 
community in1:ormation service . 

Cases of inter-industry participation were mentioned . For 
instance , in the ai~lineB with their reservation systems. Used t o 
be six or so companies thfl.t cooperated In developmet o't the 
operating system £or the co.putuer they all used, and each did its 
own applications prograM.in~. And it was thou~ht that there are 
now a number ot collaborating companies who use PARS, IBY ' s 
Passenger Reservaton SY!il tem. 

• 
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Th is v e r sio n of the '-4PS po.p~r is th e (hope1'ully) .flna.l rete fuH" of 
thi s preLlmLna. r y document . [t con t a. ln9 onty cosme11c chun~cs 
(rom vers ion 2 .. 
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I NTRI')DUCT [ON 

In the nex~ couple 
would like to make 
rxtonslons to NLS: 

0-1 yeo.rS9 the 

the 1'ollo .... ll1g 
eY!!Item de velop<,rs 8t AMC 

kinds of chan g es Bild 

R~lmplement a mlx~d text and a raphlcs capabllJty. 

Combine all o~ our dnta base manag ement racilities jllto one 
coherent and consIderably more powerful f in tact , perhaps 
external to NLS) common data haec man~gement SYHtom. 

Redes l ~n ~nd relmptement the Journul and Jd~nt systems to 
tftk~ advantage of the new data base munagemen1 CUI,abilities 
and to greatly enhance the retrieval capabi lltje~ these 
systems must provide In order for there 10 realty be a 
Dlo.lo~ Support System . This incLudes lDo.kin g the journal 
procpsses considerably faster und supportln~ multl-slta 

15376 

1. 

lal 

1. 2 

Journal 3nd ldent systams. 18 3 

Allow resonably easy , fairly e~Cicient access to other 
subsystems (perhaps on other machines in the NET) throug h 
N.LS. This must be u ruther powerful lLnkav"" sinc(' wp wish 

to be able to move data to the remo te s ubsystcm trom NL S 
rll('s or front the user and f(et dl\ta buck -to the user or 
into hIs 1'lles . 

We _ant people to be able to construct sppcialty 
functions In other pro~rammlng lan Mua g es which can 
couple with NLS in thls Nanner . Thl!"l inclUdes the 
abILIty for these prog rams to acce~B NLS cupl\blLitles 
und to manipuLate in~ormutlon portrayals (on dlsplfty 
screens . etc .' for the lIser . 

We should a l so provide facilities which can be \lsed by 
other pro~rams In the NET to provide userB wIth NLS 
capabilities without those users havin g to be aware that 
they are uslng NLS . 

Support extende~ ch~racter ~et~ (Greek alphabet, 
mathematical symbols. etc) in oddition to ~ .Ide variety ot 
Conts and 9\1b- and super- scrirtJnp: . 

Suppo rt multi-aJ to NLS t s: that Is, a Sin g le Nl.S that is 
running on more than one computer. For ex .... molct 1 he 
int e ractive com .. and fCpecl:f. J catJon could b(> tlone "near" the 
user and the tile manipuLation could he do ne "far th er" ~rOQ 

hi.. . One can i.a~ine the use n~ specialty machines or 

, 
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Mys"tems .lor 
mllnng ement, 

computation. 

rapid text scunnlna 
Bpeclali~ed dlsvlay 

or subst i tution, data buse 
processlnq , or LurKe-scale 

Suppo rt u wide variety o~ terminal8, uduptlnp uppropri~te 
UB~r intertaces Zor euch type 01 terminal, without major 
chan~es to NLS. Thut 1S t to whatever extent possib le, 
provide terminal IIHfe pe ndent command language 
spec ! 1icatlon. This allows us to make new subsystems and 

new commands without regard to the purtlculnr uyer fCl'dhack 

10.6 

required to r each type of terminnl. 1a7 

fncrease the execution effie-laney of NLS . 

Prov i de co~",and lan auo.s:e proAral!lming fl:l.clli tjt~s . 

'-rovide a .tl te system that can u.ccol'IIll!odate t'l wIde vUI'le,ty 
uf data , not Just text and/or tJ: raphlcs . We envisJon (j 

L I SP-like property list associated with pach no'le in an NLS 
file, where the "I)rOperty" indIcates the form of Lt s rlata 
and specIfies a set o~ access ~unctlons for l'IIanlpulatlng 
it. 

Provide "virtual'! files which the user perc~lves (and 
manipulates) as a simple collectIon of in1ormation, but 
may , In fact, be parts o.t several phy~dcal ti l(>s. We feel 
that u. user should be able to toke alternatIve paths 
throUAh his lolormlltl"n and have it presented to hlln in 
dI~fe r ent ways (with access and manlpulation rlqhts 
dependent upon th e path taken). 

Provide increased user u.sslstanre features . ThlH ran most 
readIly be done by 11avin g the command lan g uage descrihed in 
a data st ructure which assistft.nce tacllltle!'C can exantlne . 

Provide a brond r a nge of 1'orlJlla1t ln'l cnpabi1.111cFI 'for 

display users. This means that one Mhoulct be ahto to BOP 
thv result 01 power'tul f'orlllattJng (such as thf> Ou tput 
Processor now provides) and st1.tl cdlt the .file(s). Wo re 
work !'C hould be done on f'orlllatters . 
sought to describe the ~ormat (or 
of it) jndependent of the -file . 

New waYH should be 
at least certain aspects 

In addition, W~ must p rovide 0. solid NLS to network us~rB 
throu ph the NLS Utility Se rvice. 

Thp remainder o'f this paper dIscusses 1he problem urena which 
must bp. dea lt with In order to proceed with the abov~ 
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ob.Jectlves . We I nclude a discUA'3Jon of poss ible 
dill ve iopmen 1 !::It ra tel(. I es and a recolllmflnria t Lon 1'0 r 
we should tallow . 

1'It8 SOFTWARE FNClNEERING CRrSIS 

alternative 
thl' ~pproach 

Al~hou~h the AoaL of ~rovid J ng eo od so ~two.re en~Lneerlng tooLs 
sometimes conf l icts with the shorter ter~ p r oblems o~ 
programmers and mAIHl i'erS , the pena ltles in cost and 
reliability associated with non-modula r Roftware are so high 
that decisions about modular programming systems and 
methorlologies shou Ld reflect t he be",t ava.i l uhle enalnrering 
"tech niques . 

The current econumics ot large COmputer sys tcmA s u gges t that 
softwore deveLopment costs exceed h~ rdware costs, and the duy 
1'-4 comJn~ whe n softwore systelll vendors wJll throw in computer 
hardwore os a f r ee bonus for the purchase of a. so f'twa re system 
(even today , one can huy in quanl ty " smalL computer on three 
chips Lor about ~en do llars). Faced wlth rIsln~ 90ftwarp 
developmen t cos t s and plummetIng hurdwu.re C08t~, we must face 
up to the reali t Les of large softwore systems! 

Machi ne dependencp 

The expected 1ltetl~e for most software ~y9t~ms exceed~ 
that 0" any piece 01 cOIRputE"r hardware, ond should be 
Independf"'nt of the supportina hardware prucessor. 

Modula r i t y 

The hundreds 01 pLece9 In u LarKe Bottware Aystem are 
de v e l oped over a. lon g time perJod . Each compo n ent must 
be produced and verili"d Indep(>nrlently 0/ oth("r soltwa.re 
components in the sy~t,,~ . Symbols must be localizable , 
to avoid t he pli~ht of most systcm~ In which only one 
level of external communication Is supported . 

The external Inter.:taceR ~or any ",oriule must b" 
exp Licitly defJned and docu_ented . The jmp Lem e ntation 
Iftngua~e should require the explIcit specIfication or 
modu l e lnterraces to allow mechanicaL verl/i~atlon o~ 
module L nt~rconnecTions. 

There must be reasonabLe t~c l L l ties ~or kpepinp track of 
exls t ln~ modules, ~heir functions and interfncps , ~nd 

~he structure of sy~tems built rram the~. 
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RrUability and Muinlainability 

S ystcms which arp Intenrtpd to be used by vpople in their 
day-to-day work must , like thc telephone nnd power 
utllltJes , be ~xtrp~ely rel]nhLp. The eronomjc and 
psycholoM;iCo.l consequences of their bein i! unre liahle 
would be disastrous. Learnin,.!; to fIIake so1'-tware more 
reliable and rabuRt i s, therefore a major conrern o~ 
research Into human au~mentation . 

1n most larae l'ior-tware systems 1he costA of enhnncf'ments 
made subseque nt -to initial Jmplcmentation (usually 
referred to as prog ram 
development costq over 
is clear ly true of our 

lIHll n t cnance ) 
the lifetime 
env l ronment. 

exce e d the 
0"1 th e sys tem . This 

Moreover , each change makes the followln lt one .. orp 
dl't.flcuLt and the system more dl '"11cult t o al'tpr! this 
i s almost certainly not compl("1ely preven t able, hut the 
o p in g of u. 8ys1"em can p robably be s lowed d o wn 
si 6!,nitlcantly by payin g a.ttention to Jts ht'alth 
(cleanLIness of Inter£u.ce~) as part of it s ma i nt e nance 
and deve lopmen ·t. 

THE INDI CATED SOLUTrONS 

The chu.llan~e ot produc i n g so~twu.re that sati s fies th~ 
requirelJlents at a cons"tan'tly evotvl.n g system requires tL s et ot 

2b3 

2h3a 

2b3h 

2b:lc 

.1 

sophIsticated e n Minee rln~ tools. Amon g these arc 30 

t) An implementation system which supports so.ftware 
en,IIlneer lnU prac1lccs, includl n a; 

A) a hlah l evel (machine independent) imp lementation 
1 an."uaFle. 

S ee Appendix C. 

U) source lang ua g e dehuggin~ tacill'ties. 

C , prOAram inte~ration tools: dynamjc loudln g , virtual 
process bind ln~ , address space man agement, and control 
ot system s"tructur(' an d !noduLf' Interrelationflhips. 

2) Desl~n and documentation methodolo~ i es thut encoura g e 

3. 1 

30.10 

3 alal 

301b 

3u. 1 c 

modularity . 3a2 

Extensibil it y and modl~iab llJ ty are attribute s tllut must 

4 
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bl" built Into th(' system from jts inceptIon; thny cannot 

be retro1'ltted. 

3, Sof tware I~rodllctlon tools U Illt allow collaboratlvA 
c1evelopmen-t work. These include sys tem documpntutlon aids 
wllirh understand p ro Grams and thrir Interconnec~ lon 8 , and 
not Just text-edltin R or (syntactic) information retrieval 
techniques. 

4) So~twarp measurement tools fll at provide performance 
analysis data based on measurement of the runnin g By~tem . 

The MPS system was conceived Bnd is belns developed to meet 
flOlile 01 these needa. The underlyJ"1it phi losophy 0'" the /liPS 
system Is developed heto_ . See Appendix A ( ,Ol ll l' for a more 
drtalled look at specJric features 01 the MPS SYH tp~ which 
Implement the phl1oRophy dlscusRed here. 

The NT'S So1'twbre Development Approach 

The Modular Pro~rammins Sys tem (MPS Is u s~t of tools for 
the development and continued evolu~lon of LarMe software 
RyS~emS In an Int erac~ive envlronment. All such lar~e 
software systems sha re certain characterIstics: 

(0.1) they arc the work 01: a 
membership .ill chan~e over 

a roup 0-1 peop le 
time; 

who!::Je 

(0.2) they are necessarlly const ructed trom a number of 
separate l y deveLoped pro ~ ramQ; 

(83) they evolve and g row throu" hout the I r ll.ic times 
(and there i s evidence that th~y also "age'! [Lehman S 
Be la.dy] ). 

wp.o:;. aims to decrease the et1:ort requi red to bui ld and 
evolve such systems bnd to increase the rellablll~y of the 

3a2 ... 

3n3 

3.4 

Jo5 

3b 

3c 

3c 1 

3c I a 

3clb 

3e le 

resultant products. 3c2 

PolntR aL , a2, a l are a~lomatic statements about the 
dy namIcs o~ all lorge softwnre ~yBtems . The r ollowin a 
discusslon uses these and a tew other axiomS to es tablish 
rteAiroh le charac~erlstlcs for MPS . Hopefully there Is a 
mInimum o f hldden mean in g Ln the ~otlowJng: Fae l) axiom and 
cOllsequence Ls i ntended to be 1aken s trictl y a t race v a lue. 
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We firs~ add two ~ore dxiomB to th~ above s~t : 

( 8.4 ) La r ge so1'"tware system'" '''U9 t- be able to tftke 
advanta~e or ftvolLable hardwure 1'or e~Licjpncy. 

(as ) Pro ,~ram hults arc not known heLor{' they occur. 

84.) al - a4 imply that 90t~ware components, hereaft-or 
called modules , should he scparatply compllablu ftnd 
debuggablc . Thererore there mu~t he a _ay o~ lInking or 
hlndin~ separate components to~e1her to provide an 
environment (data and programs) within which a module can 
bE' debup:g~d . 

( 86 ) (n 

be able 
pro j!' rams 

an Intoractlve pro~ro.mming ('nvironment, users IIIUSt 
to develop and use debu~glng toot s applicable to 

In the same programmln~ system . 

0.4<\, as, and a6 top;e ther imply that 

(a6a) the en v ironment or a proMram mus t be dynamIcally 
al tarabIe ; 

(a6b ) a progrtUII should not have to be altered when its 
environ_ent changps in way8 which do not- affect th e 
s~mantic i ntent of the program this i~ called 
p ro~ rammin M aenera lity . 

(a3a) 0.3 BUAgests that a d0sir~hte characteristlc for 
tools for bultdln~ large systems should be that th e energy 
to chanite pu r t 01' the system should be more a function 01' 
the complex i ty of the chlln~e than of the size or the 
sy~tem . Thls Is very ha.rd to achie v e In practice , an d 
perhaps tho best wp can do Ls to make it 6 fUnction of the 
lntprconnectednesB of the system local to the chan~e. 

( a3b) A new system always has parts wh ich arp functl ona. lly 
simila.r to previously develoDPd sys tpms. The npw SYR"tPM 

,n,lY therefore be re ~tl rrl~rl as a chana:e (thouM: h pprhapA 
substantial) to an older system . 0.30. then pulntR out the 
necessity .tor beillp; aLle to reuse components which have 
been made rellablp thro u g h usa."e. Thi s inc reuse!!! the 
Initlal rellubility of the "ew system, decrPAses It s cost, 
und speeds up the tryin g 01' new I dt:H\s. 

(a3c l One way or constructing use~ul components Is to 
huild them from combinations or alreadY exlstjn~ mo d uleR 
(aJb .. Hen.c{' there must be a way of bundlinjC userul 

3e4 

3c4(\ 

3c4b 

3e5 

3e6 

3e1 

3c'1b 

3eR 
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con1in:uralions t o~et h er as secm ln ~ ty u. "tomi c mo(fu l£'s so they 
cun be readIly reused . 

Tho NPS approach to so~ twftr e enginee rin g Is so~~tlmes 
culled "the "superma r ke"t l l approach to so~ t. are decelo~ment . 

Mos t new so~tware shou Ld be ab lp to be lo sli io ned ~rom of~ 
th p s heL.!, document ed , a.nd p roven s o f tware compone nt s . NPS 
pro vj de s the Implem e nt a tion tool s whIch allow the 
de v e lopment oL a vi ab le soft wa re Rupe rm~rk e t. 

TUB ~ POBL EftlS OP THE CURREN'T NLS S Y STEM 

NLS is a loree , cOB~ty , and intricate software Byq ~ em . It 
provides the user wit'l power tu l a nrl soph i s tIcated Infomation 
handlinM tools, yet as a s oftwar e sys t em it tIns Re v e raL 
problems. We have attempted to Iden~l~y the ~e n e ra l p ro b lems 
of th e NLS B01 tware system wlth th e p remi se tha t it is 
es~entlol to address these proble_s in order to e xt e nd Its 
capabilities . 

1'he problelils of NLS l1'Jay be tracked to two ge nprat Bourc("~ : 

ln sut~iclently powerful Implementation fucilitlpH a n d de s ign 
deficiencies in po rt ions 01 the syliltem . Nost of tl w tr f)uh Les 
or NI.S stcm from the first source , u nci It Rhoutd be no"t("d that 
the NLS sys t em i s quite nicely d es i g ,'ed anci lnteg rated 
( com~u r rd to many l ar~e so~twa. re systems). 

1he ~eneral p roblelll s o~ the NLS sys t em a rc: 

·1) NLS is d l :t.t l cult and expensive to ma lnt a ln ",nct modify . 

As al r eady stated above , moe t of the cost of a s oftware 
system Is encountered In the mplntenance and enha ncement 
p hasee of the Rystem wh i ch follow its inltial 
cieveloPlllcnt . 

Thes e hi g h costs are prInclpa1ly a result ot 
shortcomings In the software dP vel opme nt methodolo~lps 
and tools . More spe ci f ically we (pel NLS i s dif~ l cu lt 

to change becauAc: 

It has d i ffuse 1'unctlonnl int e r.fa.ces . 

The p r ocedur e / por t ca ll intcrfacr i s an important 
pa rt of the functio n al Interfa ces of NLS , hu~ it 
1s by no means the only asppc t 01 the Interruce. 
Th e u~ e of g lObal s hared data and the uncontrollpd 
u se of sIgnals co.pllcate th e ~unetional 
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Nos t pa rt ~ of NLS make si g .,J1icant 
about -tacilltlo!t provlc1e d by ano t her 

tn t e r facE's. 
8SSU ... pt J on '" 
pa rt ot NLS . 
thE' .functional 

The breadth of assumpt ions spanning 
int~r/ace9 provides some measure of 

the degree of interconnectednpsg or t hE' systE'm, 
and it Is the degree oJ thE' int~rconnected"~8S 

that impacts the di.fficulty or chan g In ~ a n y part 
of the system . P r o v Iding clpHn lunctlonal 
lnt e~aceH is pa rt of the desi ~n n lld documentation 
MethodoLogy that p r edIcates the d~velopment of a 
mod ifi abLe software system . 

ts commu n Ication pa t hs nrc un v erified . 

P r og ra m modules establish communlcatton paths to 
pro~ ram data and function :facilities . The user 
and provider of the data/function facllitles mus t 
ag r ee on the re~erence p rotocol and detlnitlon 0# 
the ~acillty. L10 provides no ca p abILity tor 
verl1yin~ the correspondence between tormal and 
ac tuul arKuments tor a fUnction or between the 
de.f lnition and useage 0"( data st ructures. 

It Is d i~"ticult to mod ify da ta representation . 

LtO does not p r ovide suttic .l ent datu rl eLin ltion 
a n d st ruc~urin s ~acilltles. The RECORO unc1 F I ELD 
.faci liti es are useful, h ut are not g~npral or 
powerful enouqh to descrjbe ma ny data stl"uctures . 

The f~ct that the eyot a, t o r access l n u some datu 
o r functional ~acI Ll ~y In th~ Lt O 8yS tcm I A 

dependent upon the t ype of the object f a d l rfereot 
n o tation I s used .for .funct l on8 and arrays for 
exa.ple) impli e s that a chan g e In the 
impLeNentatlon st rat egy for 0. particu l ar pro g ram 
.facillt y may require that allot the r eterences be 
a lt e red as well . Findinfi an d editing all o~ the 
re.ferences In a larr.e so~tware syste~ i s 
d l"t "t l cult , unreliabLe , and expenslvp . 

It is dIfficuLt to cont r ol the sc ope of n ames . 

The scope ruLes are tlot .flex i b le eno u tJ h to support 
modula.r p rog rammin g dp v e lopmcn t. J t is no1: 
possib l e to assure n~~e unLquene88 arross 

4clhlo. 

4clh2 

4clb2a 

4c 1h3 

4c ib3 a 

4clb3h 

4c l b-' 

I ndepe n den tl y deveLoped parts 01 thr SYS lA m. 4clb4a 
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T he com man d pursin g for NLS Is not centrnllz~d . 

Yakl n g si~nlflcan t change~ to the NLS command 
lan a u8sc n ec csE;itatll?8 modi fying m8ny 01 the 
componen~s 01 the ~y~tem b ecause command parsing 
is d i s tri buted too widely. 

NLS has inadequate RY!:ltem documentation , and it is 
d irflcult 10 l earn abou t the deql ~n und act\lal 
implementatIon ot the system . 

2 ) NLS is runn i"~ ou t of add r ess ~pace . 

Curren tly there are ab nut 65 fltl.j!; es o.f address space 
remaln ln ~ fo r NLS on the PDP I O . We can not" cLnt lnue 
present cumulative de v elopment techniques much lon ve r BS 

the address space p r ob l em wiLL solidly halt developmen t 
work until soLved. NLS WILS not designed tl) support an 
o v erlay system , and the retrofit 01 a se g mentation o r 
o v er lay system Int o the p r eBcnt NLS would he a 
subs tantiaL e~forl. 

3 ) NLS is tIe d to process i ng e x cl uSively on PDPtO ' a . 

LtO is qui t e machine dependent and thp msc l.lne a n d 
ope ratIn g 8Y8~em dependenc i es are wide Ly dl~persed 

throuahtou. th p system m~kln~ it dlt1icu l t to move any 
at the present NLS system to ~ no n - PDPIO processor or 
one which does not run TENEX .. 

4) NLS is oxpensive .. 

The execution CaRt of NLS Is 11I Qh a n d on a tea ture by 
~ea ture bas is Is not competitive _i th o t her 
cor r espondin g software systeflls.. NLS encompp.sseE,l mo r e 
cuuab iLities than any cOmparable softwarc sy~ tem, ye t 
that Beems an insuff icient reason t o tol era te hi it h 
computer c osts ror NLS . One Wfty to lower the cost of 
NLS would he t o buIld the system so that part o~ the 
processin g ~ay be distributed over mo r e e~~ l cient 

specia l application computers. Globa l corle nptlm i zat ion 
Dnd bette r structuring can improve t he et~lcicncy of 
NLS . 

EVAlUATTON OF ALTERNATfVE DEVELOPMENT STRATF.G fES 

Given that the NLS system has a known set ot de~iclencipR 
co~~on to most large 80ftware systems, the que s tion Is " Who t 

9 

4clb5 

4c 1 b5u. 

4clb6 

4c2 

4c2a 

4c3 

4c3a 

4c4 

4c4u 
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development stra1"e((y Is mos t appropr1t1.te for accom~l.l~hjng the 

ROU.t!-l of (J) algnl tlcfliltly extendin~ the capahilitios of NL<; , 
(2) so Lvin g exLs tln @: NLS prnhlrm8 , and (:l) provirlln ~ u so lid 

so1tware foundation for NLS whiell will facilitate future NLS 
developmen t?1I 

A set of live alternative development stra te g ies are ~usaeBted 
helow. Each has (ts own .erits and drawbacks. yp ha v e 
hl~hlighted the implic ations o~ ea~h Btrn~e«y and I,av. tried 
to aRseSR thp lana ran g e 6~ welt 09 shnrtpr trrm impll~ntion9 
of oneh method. 

PLAN 1 -- S t rltuA Quo approach 

The status quo approach is the contlnuutlon of preserlt 
deve lollmenl strategios lltlLI7.lng present development 
tools. 

Advan tages: 

1) System remains stable a n d intact. 

2) No r esou rcp s are "divcrted 'l frum NLS 
enhancements to the development of better s oCtw~re 

5" 

51> 

51>1 

5b16 

5hlnl 

5btata 

engineerin~ tools. 5blalb 

J ) ~etrainlng o~ develupment pe r sonnel Is not 
required. 

Disadvantages: 

1) Sul v 6s none o~ ttte p robl ems ot the present NLS 
system. 

2) LIkelihood o~ s l Rn lficantly extcndll'~ the 
capabIIItics o~ NLS is very 10_. 

DI@cusslon: 

It appears that this course uf actIon Is a 
dead-end route. The address space problp-m is very 
r eal and wltl soon halt NLS enhancements un11l It 
Is solved. The cost of ma lntainin ~ and 
increment-atly mod i fyin G: the present NLS system is 
propo rtional to Its sizp , and thls cost wIll 
cont inue to rise. Our development resourcrs _ill 
eve ntually h~ consumed In maintenance actlvities, 

10 

Sbta l c 

5hla2 

5blu2u 

5 bta2b 
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PLAN 2 
sys tem. 

I 

and It is doubt~ul i~ much o~ the pla nn ed r,rowt h 
fo r NLS can be accomp II shed u!'I1 nil th Ls approac h. 

Reimpl empntn tlon of NLS uslnM existing L1 0 

This st r ateg y p roposes that major portions o~ NL~ be 
redesi g ned and reimplemented to im p r o v e and enha nc e NLS 
and provide a beter ~oundatJon ~or ~u turp development 
work . 

AdvauttLges! 

5b la3a 

5b2 

5b2n 

5 h2a1 

I) Some o~ th" p re sp nt NLS problems can be solved: Sb2ala 

an overlay mechtllnism can he b ui It to solve the 
address p roblem Sb2a lal 

the coamand pa r sing can he cen~rall7ed 

the system may be r edes i gned so It can be 
dis~rlbutrd over se veral PDPIOs 

the system can be made ~orc et~icient 

the functionaL interfaces ~ay be cleaned up 

Sb2a la 2 

Sb2a la J 

5h2ata4 

5b2ala5 

Disadvantages: Sb2a 2 

t) DOBsn ' t soLve some o~ the most critical 
problems: Sb2a2u 

v erifi ca tion of commuilicatinn pa ths 

modlfiubillty oZ datu representations 

control 0-1 scope o'f nameH 

machine depe nde nc e 

2 ) High cost (reLative to payoff) 

Discussion: 

The redeRI @n and reiml>lementatlon 01' NLS usIng 
present rlevelopment tools can obviously so lv e only 
those problems whic h are related to design or 
im p l eme nt a ti on inadequacie s ot th e cu rr e nt 

11 

5 h 2a2a 1 
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Sb2a2a4 
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Implemen~atlon . Unlor tunnte Ly , some o~ the mos t 
costly probLems o-{ NLS ure reLai:ed to our current 
development tool s and methodol o g y, aod C1 change in 
this a r~a i9 indicatcd if we hope to b~ abl~ to 
address th es", p robLel'Pls. 

PLAN 3 -- [ ~p rov e LIO deveL opment system , then relmpLemen't 

5h2aJll 

NLS 5bJ 

This development p lan calls ~or ~he impr o vement 01 the 
L10 jmp lementa't J o n tools ~ollowcd by ~he rpde e l g n and 
r~implcmentati on 01 NLS usi n S the improved SYFlt e~. 

Many 01 the derJclpncles of the NL S system as cnu~ e rated 

p reviously mAy be- directly relf'ted to defic iencieE' In 
the LiO I .ple~entation ~YBtcm . Spec ifically, we have 
tdenti1ied ei g ht shortcom in"s o ~ the Ll0 system that 
have direct impact" on tllc current Flo~tYarc problems o~ 
NLS. 

S ome problel.s of the current L1D sys tem! 

t) Inadequate data de~lnjtlon f ac lllti es 

2 ) Uncontrolle d and unve ri ~Jert procedure Jnter~accs 

3 ) MiniMal type checklng po rformed by the compIler 

4 ) Lack at a cons isten~ re~erence not a tion 

5) Inadequat e control o ver the scope o'f numes and 
de~InltJons 

6 ) In su~~ lc] ent~y optlMl~ed codr 

7) Uachi ne dependence 

8 ) Co",ple ~e data/ p rocedure definitions no t a vailable 
at compile time 

In assertln M ~hat ~he Ll0 system can be chan g ed , wo 
shou ld ll.Centl.ty exact ly _h81 changes arp contemplated 
and how th e y _ay po~slbly be accomplIshed . 

Plan 3A -- Plrst extension to current LI D system 

ItentS 1-5 tls~ed above are princ i pal con tributors to 
th e dl~~iculty 01 change probLeMS o~ NLS . [r we 

L2 

5b3b 

5 b ;}c 

S h a c 1 

SbJc 2 

5bJcJ 

5b3c4 

5bJc5 

5 b J c 6 

5b3cI 

5 b JcR 

5bJri 

Sb3n 
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expect to meaningfully impdct the modifia.bllity 
characteristics 01" NLS , then it is eSl";entiOol that 
t h i s Act oL LlO n ro blems be addressed . 

Let ' s consider tllen that this conBti ~utes the minimum 
Bet o~ LIO enhancements whicll are essential for 
provldlng bet. t er deve lo pmen t tools. 

Ad vantag es: 

1) Provides Il Bo1'tware implementation system 
1'or ~h e production 01 more modlfinblp software . 

2} Cleans up most of the major prnblems nf NLS . 

Disa.dvanta g es: 

1) Th e l evel of e~fort required to i mplement 
these cha n~es to L10 is l arge ~nd m~y easily 
exceed that e~~ort required to compLete the NPS 

5b3", 1 

5b3e2 

Sb3e2a 

Sb3e 2a 1 

5b.Jc2a2 
SbJe2b 

system . Sb3e2b1 

Plfin 38 

2) Requires a -transLi teration of NLS , that is 
the chan~ed L1 0 couLd not d irectly compiLe 
exiHtln~ LtD code. 

Seco n d extens ion 01 LtO system 

Pla n 38 is to exte n d LtO ' s scope of n ames rules to <to 

~en e ral n ame space system inco r po ratin g the INCLUDE 
de finition facilities of MPS . 

Advl\ntag es : 

l' So lves the restricted nl\me spoce p r ob l em . 

2 ) Fl:I.irLy inexpensive to implement. 

Di8u.dvo.nta~es: 

1) Docsn' i Im pac~ most 01 the problenl<i . 

2 ) Requ lr ps a restructuring of NLS. 

3 } Requ ires a ncw Loader und probably new 
debugg ing t ools . 

plun 3C -- Third exte n s i o n ot L I O sYH t em . 

13 

5b3e2b2 

5b3 l' 

Sb3fl 

5b3:f ltt. 

5b3rtal 

5b3t l a2 

5b3.:£ l b 

5b3., lbl 
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PLan 3c calLR for turnin g LtO into a ~ lo hal ly 

optiPliz. .lng compi lor In orde r to Increase the 
execution cf~iclency of NLS . 

Advanta~ ~s: 

I) Ga.in in e"fl'iciency. 

01 sadvanta~es: 

t I Difficult: -to Im p lel'"c n1. In tr ee- metA 1.10 . 

Gene ral d i scussion: 

The MPS syst~m was desl g nerl and is be in & drvelop~d to 
sol v e the prob l ems 0:C the LtO i mplementation sys-tem . 
The decision was made some ti~p ago do develop MPS 
i n depende nt ly o~ the LIO s y s t em. PLan 3 Iq a 
re.lectlon of this i dea and ft proposal tn enhanc~ LIO 
until it ap p roaches -the capab Ility o~ MPS . 
Theor~tlcalty, It Is pos~ihle to accompllsh thls , but 
the a.mount o:f ef1'ort requIred t o sl g ni tIcllntly rxtend 
LIO Is g r eater tha.n the e ffo rt required to develop 
WPS. 

rt appea r s that there arf" no sI g nIficant nd van"t u.&es 
a nd sev~ ral d i sndvantn~es to this deveLopMent 
stra:teg y . 

PLAN 4 -- lncre~ental convers i on o~ NLS ~o MPS 

1t is technically possIble (othe lt not effjcl~nt) to 
coe rce the YPS system to communicate exlstlng LIO 
prog rams. It I s thererore t ec hnicalLy possib l e ~o 

uti Li ze portions o~ ~he p re sen t LID syst~~ In d hybred 
NPS- LI0 e nvlrnn~en~ . 

Advftntag es! 

1) Permits some conversion to be dIst ri b uted ove r 
time. 

2 ) UAe r prop- rams may n ot requ ire conversion. 

3 ' Some 1'eectback I s ohtn lned on the relatl.ve merits 
o~ t he MPS sys tem. 

Dieu.dvantag;es: 

1 4 

S b3g 1a 

5b3" lal 

5h3a 1 b 

Sb3h 

5 h:Jhl 

5 b4 

5b4 ft 

Sb4b 

5 b4bl 

5 b4h2 

S b4b J 

S b4c 
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1) The new NLS my be unstable because the interlaces 
be~wecn MPS and LlO sec t ions can not be verified and 
con trot leet. 

2 ) Res tr icts the redcsI ~n of NLS t o compatahillty 
with the present Implementation for those port i ons of 
the current system which wuuld be candJdates tor 
Incor po ration I n the hyhred system . 

3 ) Requires mos t 01' NLS to be con Verted bAtor€' It can 
be run un de r roll'S .. 

DJ 9c u 9s lon: 

The drawbacks of system instability and redesl a " 
con s traint s make thl s alternatlve quite unattractive. 
E l e.-a nc a In sottwtl.re en g ! npcrin ,l( Is more than jus t a 
p retty wor d. Bvery ad tlOC o r Il kludR~d" Interface in 
u. so~twa r e By~ t e~ is a crack in its foundation; an 
ed lface as l e r ge and inte r face repletp as NLS can 

5b4c l 

Sh4c2 

Sb4c3 

Sb4d 

tolerate very few cracks . Sh4dl 

PLAN 5 -- Re lmplementation of NLS ug i nK NPS sy~te~ 

This s~rotegy colIs tor the redesi gn of NLS t o take 
adva ntage of the 'feat ure s oE. the UPS 9y~te-m and 
A lmult a. neo usly extend the capabilities of NLS . The 
r edes i g ned NLS wOllld tl,en he I mplemen t od completply in 
MPS . 

Advo.nta~e8: 

l' Potentially sol v es al l 0"1 thr existing NLS 
p robl ems (assum in g 0. do mumen t a tl on methodology is 
de veloped and utilized for the desl-1,1l and 

5b5 

5b5a 

5b5b 

impleme ntati o n). 5b5bl 

2 ) P ~ovl de6 6n NLS sys t e~ w ith sl~nltlcftntly improved 
capab iliti es . 

3 ) P r o vJ dea 0 so~ id NLS system and software 
tmp I e.ent atlon 1ac llitj es t ha t wi ll perlRlt tuture 
research and development work at mInimum cost . 

DisadvtLnta~es : 

I , H 1 g h 1 nit J ale os t. 

1 5 

5bSb2 

5bSh3 

5b5c 

fibSc t 



) 

) 

) 

NMDT 2 f l - MAR-7J 17: 22 153 76 
Ye~ Another Look ~t the YPS C onversion 

2) M~y have to rlebuu MPS fucilities whllp developing 
new NLS ~yHtem . S b5e2 

Discussion: 5b~d 

CONCLUS I ON 

This stratepy hus the hi g h",gt potenti al puyo f fs of 
any ot the p roposed plans but It also hUB Rome risks. 
It appeu.r~ that sl~plp. economics wilt eventulllly 
demand the arloptlon of this ptan. Sec Appendi~ A ( 
,Ot 9 11 for (\ :further di8cuHsion or thi s plan . 

WI thin any o.f the su ~p,:eBted develop_cnt plans, two app roaches 
can he taken: 

t, as much o~ the developmen t star.f as is poss i ble coul d be 
diverted to solve the existln~ probLems and p rnvi dr a basis 
10r fu~ure &rowth (rcsultln~ in a period durin g .. tl iell no 
new user featUres o r I mprovem",n ls are observerl), and 

2) a small g roup cou lu take {\ copy of thE" system and make 
the intended modi1ica~ ionB, leavln ~ the rest of tl lo ~ taff 

.frre to a dd foatures wi thin th ", constraint B or the 
a~oremcntlonod problems. 

The NMDT currently lavors this second II.pproach. 

The above analys i s indicates the followln S course o .f action. 
The NMDT should bet(in th e redesI g n work -tor NLS in the MPS 
environment . They should d r aw on th e support 01 th e ret;lt of 
the p; roup as needed ond should endeavor to keep the re Rt of 
the ~ ro up ahreaat or th eir pro ~rc B8 . ThIs le~vcs -the r es t or 
~he development sta1f tree to continue eohancing th e rxlstln g 
system . At some point In the futurE" we will ha v e tw o sys tems , 
one In MPS (NL S/ ~PS) and one In Lt O ( NLS /L 1 0 ) wi th adrlltlonal 
features . At this point a n inte n s ive tra ining error t should 
be ~ in so that the whol e stalf can hend Itself toward mo vi ng 
the enhancemen t s In NLS/Ll0 t o NLS / MPS In u. way that Is 
consisten-t: w1th Its des i g n phllo!ilophy and impleme nta tion 
conventions . This s llould result In IIIftoximal ga in In us..,. r 
-facilities at minIma l lon~ term rost .. 

Appendi x A -- a closer look at Pt a n 5 

Sottware Eng ineerln M Capab iliti es of MPS 

Almost alt or the un e wll NPS fac1llties can be ultlbuted to 
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the observed de 1'leiencies 01' L10 and other avaiLable 
imp lementatIon syslem~. To some extellt we enn identify 
specl fic features of MPS which a,re desi g n ed to aLLay 
current impLement a tlon system prohlems. To satls~y 

software en s ineerJn g obJectJves , MPS lIas cuncentr~ted on 
prov ldin~ the 10llnwlng capabilitlps: 

1) Cont r ollln~ access to "ltcllitles 

(helps improve the moduLarity nnd maIntainabiLIty of MPS 
code) 

controL mechani~ms which enabLe moduLes to be LInked 
~o~ether wIth a minimum o~ huILtln assumptions about 
how each module intprp r ets control trans1er over the 
link between them. 

S impLe f u nction caLL and r etur n mechanisms aLone 
do nat satIsfy this requirement since they aLready 
impose a!"l!ilumlltioos about how each module Is he in g 
used; i.e., each one is eIther a caLLer or a 
cal lee . 

~u ll data typin g 1acillties that do no~ permit 
arbitrary reference s to facILIties . 

UPS will ctleck consistency he tween decLaration and 
usa~e n~ duta a.nd w i Lt check consl stency of module 
interconnection , and will Indicat e to programmers 
that re - compi Lation of a module m, also requires 
reco.p i Lo. t lon of moduLes k , l , and n -- and in fact 
wIlL not aLlow these module to execute until they 
have been recomplLed . 

MPS can also supply static information about 
modul~ interdepe ndency . 

These £HciLlties catl be used to supply 
in1ormation abo~.t the cost o~ an anticIpated 
modl1ication to a module In terms o~ required 
recompi lations of I!IoduLeH .,..hlch include it . 

Further MPS development shoul d p rovi de the 
ability tor one or more modul~s to be 
interp reted white the res t are compiled. Tills 
altawg progra~mers ~reat flexibilIty during 
sa.ltware deveLo!,ment llnd debugg in g , and shouLd 
prov i de f.or eusiLY written ( alhelt less than 
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opt i malLy p-t.licient) prog roms to p f'rform tasks 
whIch do not warrent lar¥e devp10pment cost 
(similar in naturp t o the current Co ntent 
Analysis Iiltprs) . 

2 ) P rovidina better definition faclLitles 

(helps inprove the effic i ency and mal nt ainahl lty 01 ~PS 

cocfe ) 

D ut n definltion fuc ,ILlt les th tL f 

clu ri ~y the specification ot th e data strur tures 
whi ch , to~ether with contro l, completely Rpecity 
the int e r faces between modules; 

a r e po t ent i ally economicaL i n space "nrt accessin g 
sppcd without bel n ~ dppendent on R particular 

71l1bla 3 

7al c 

7uld 

7a l d t 

1 0. 1dl a 

mach in e; 7a l cttb 

a r e an a i d in de v e l oping and dpscriblne prog ram 
components and thp structure of al ¥ or l thms . 

Incl ude fac ili ty or MPS allow8 mod uL es to share data 
def initi ons and at l o.8 prog ramrn~ r s ~o con trol what Is 
or I s not .,hared . 

Mo re powe r -rut contro l over the sc ope of' symho ls. 

Virtual ex~erna l r eLerences provIde flexibill ty. 
Modu l es com~lnicate vi~ ports nnd may connect any 
other module to the po rt, p r o vi ded th e interi'ace 
r equirements are met , or may replace any ~odule by 
nnothe r thot satIsfies th~ Interface requirempnts 

3 ) Providing be~~c r binrt ing Ull d confi g uration facilit i es 

( a l ds co ll abo r atjve dcve l opmen~ and decre8~es n ecd ~or 
reproitC r ammlng ) 

Faci liti es fur dynamical l y bJndin g the virtual 
objec t s r equired by a modul e Lor execution to real 
obJec~9 : 

e . g ., for bindin g n 
procedure , Q "typed" 
o~ the currect type , 
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procedure cu l l to a rpat 
pointer to a data structure 
etc . The get of bindln~B for 
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a moduLe ' R virtuul obJects at a g iven mUll1ent 
comprises the cl\vironment ~or that module . 

Abll l ty to dynamically reconfi g ure 
for insertion of test or debu~~ina 

the sy~teM allows 
module~ and 

replacement o~ moduLes for testin g updates or new 

701f1A 

confi~urations. 7aLf2 

Complete accessibilIty to the NPS "virtuu l muchine" 
(which is a gel o~ primitive YPS prog rams. and to WPS 
proMroma as duta structures . 

This enables debug~lng and measurine. tuols tu he 
buill 8S s tandard MPS programs and along with 
dynamIc bindin g allows such tools "to he broug ht to 

7al1'3 

hear on NPS programs whenever necessary. 7a1'3a 

The ablLlty to hundle 0. confi g ura.tion of dota Hond 
prOp'rll.m moduLe!:J tog ether as a module which may be 
saved for later use Just as a Simple, atomic module: 

this ollows systolQs to be Initiali zed , par11ally 
executed and then bundled up for later u se with 
the overhead of the initiaL compututlons fu.ctored 
out; 

It also allows a configuration which hus exhibited 
a hu~ to be saved aWAY for later pe rusal with Its 

7a I t4 

7u.lf4a 

state AS it was when the bug was rllscovercrl; 7atf4b 

lastly , it allows use:tul lI'Iodules to hl'" con s tructed 
hy configuring them "from other, exl!'Otlng m~\lles . 

This Is in the spLrl~ of using alrp~dy available 
components whenever possibLe and provIdes Rome 
lo~ical completeness to the Ayatem. 

4) SoLving current address space constraints 

Segment ion (automati c overlay) !'Oystem .iLL help us 
out of our current upper bound p roblem and will lIIake 
better use of Available memory space . 

Previous work i n this area 

The modulorlty/process/port/vlrtuallty ideas have bepn 
success~ully used by Rudy Krutar In several systeMS 
Including an interacti ve extendible lan t(uuae SYRtem. 
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A numbe r oL Lalrly compLe~, lar~e pro"ra~s havp bpen 
implement ed and are runn ln ~ In MPS ; thp se Includ~ the 
YPS comp Il e r itsel~, load in~ and blndin~ facill tI es , and 
the NI'S debuggin~ and measurement packapp.s .. 

Advllnta J!,CB o"f I mplementln Q; N 1.S In MI'S 

What we are loo kln~ Lor "from MPS and the conversIon 

~a llabllJty 

SiMp l e r r elat i o nsh i ps and rt~pendenclrs 

with aids for ~he proK rammer to keep truck o£ 

7a2b 

1h 

1hl 

1blo. 

7btal 

thes~ 7blala 

**7 b l bl 

hptter def in itions of i nterLaces 

ab ility to put a module into ft t~At-envlronment Lor 
testJn " 

Mechanical interconnection ve ri f icati a n" 

Ft-r i c l e ncy 

The sys t e. sho\lld Ma in si g nif i cantly In terms o~ 
e''' iclency because 0" better g l obal opt l mizatjoll 
( mo r e effic i ent o v e r a ll o r~an i zatlon ) 

F ully typed data s tructures and r estr i cted contro l 
tlow a llow compi l e r to p r oduce more ef~ic l enl code . 

Sev e ral basic mechani sms are faster In MPS than In 

7b1a2 

7 b I u.3 

7b18 4 

7bl b 

7bl b2 

LtO 7btb 3 

Co-routine Linkage can save s etup time -to r frequently 
UB e d r outlnPB a.nd may help in overa l l desi g n. 

hetter co n~ rol racillties , especially S JCNAL's 

AbilIty t o re de-ti ne p ro cedures ~hould 
flrocedu r e interLaces and wi. I I reduc,~ 

procedu r es . 

clea n up many 
the numher of 

S ince the compIler Is heavIly uRed by syste~ 
proaraMme r s , it behooves us to have it oe e.f1'iclen t 
as well as to hav e it p roduce ettlci.ent code ror ~he 
p r0 9 rams which it compIles " S ince t)I C UPS compiler 

20 
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Yet Another Look at the ~PS Conversio n 

I s written jn itsel~ , a ll uptimizatlon improvements 
made In the compj l eI' can be brouRht t o beur on thE' 
compiler I t Ele lf. 

Ability to int erface special purp09C "SuhHystrm~11 ~n NLS 

may Interface modu les r~spons j b le for NLS £jle 
handtln", d i sp l ay genera ti on , e t c . l o new modul es to 
make special subsyst~ms of NLS 

Transpor tabitI ty 

lun Mua@c ~or MPS and th ~ system pr lmlllve9 s hould be 
relatively ~asy to move to ot her machln~9 and 
ope r ettns systems. 

very 1e. primitives written for the buse mach i ne 

Allot NPS wrItten as moduLes by boo t ~trftpp ln g 

CompIler comple t e ly wrlttten In yP S 

CompIler implemented so thut mach in e depende n ce i s 
restrIct e d to only a few modul eR . 

Ability to access remote systems 

New desl"n plus NPS dy n amIc reconfl Kuratlon of 
moc1uleR a l lows tor mo r e rE"usonab l e 11 nkall.c ot: NLS to 
nth e r suhsystems and th e d istri b utIon of NLS 
processing o v er more than one m~chlnp. 

can buil d modu.le whIch _Jtl run with NLS and d."lve 

7bl b7 

7 b l c 

7h lc I 

7httl 

7blc1t 

7htd2 

7bld 3 

7utd3u. 

7b td4 

7ble 

7hle 1 

another system ovor th o ARPANET 7b\eta 

may interac t with NLS u~er, format 
over AR PANET , ge~ response, rnrmu~ 

into NLS tLle or for NLS d i splay 

r eques t, ~e nd 

1'01' insertion 

welt de ~lned Inte r~aces , dynamic loading , and 
modularity a lso make It poss ibl e 1'01' othe r g roups to 
bu ild modules t o run with NLS 

COSTS OF IMPLEMENTING NLS I N MPS 

The cos t ot the conversion to NPS ha s a t i rast three 
different u spects . 

2 [ 

7bletb 

7ble2 

7 c 

7cl 
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Yet Another Look at the NPS C onversinn 

'the actual implementation cost (the mflnpoWcr nnfl 
computer resourc,"s). 7c1u 

The diversion of development resources .tor the 
impLementation p~riod. 7ctb 

A transition period of instabJllty. 

DetaiLed implementat i on estimat~B wilt b~ issued 
periodicaLly during the desJ p; n phase 1'0r the NLS 

7clc 

conversion . 7c2 

Appendix H -- Conversion pLan R 

The conve rsion pLan will be forthcomin g , pendinG arloptl o n 0-1 

90.e development strateg y . Ra 

Appendix C -- Our requirements in terms of an JmptE'mentatton 

L an.ll.u a g e 

A ~eneral data de~lni~lon capability 

Adaquat e de. ta types 

cLar ity of expression , consistency checks 

9 

0" 

9al 

9ata 

FlexJbJllty 01 data structurln~ 9 a2 

one Is strongly in1'Luenced hy the data structures 
a v aJtab Lc in a Lan Muag e . qa2a 

General block etructllring with scope of names Oh 

Descendent blocks 9 bt 

A Qeneral lzed re~erence notatlon 9 c 

Array re~errences ScI 

F\lnction rererencecs ft c2 

Pointer qualificatlun 9c3 

Name qua t11icntlnn 9c4 

Macro syn"tnx 9 c 5 

EKplicl~ de~lnJtjon 01 module lnter~aces 9 <1 

22 
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Yet Another Look at the )'(I'S Conversion 

Requlred declara tion or all extcrnul data and procedur~s 

Decla ration of formal arg uments 

Type 

Number (optlonallty) 

un economical way to call ft rO'ltl n~ with u 
variable number of ar~l1.,.ents 

Access pe 1'111 I t ted 

read only, read and wrl te (thl s l !-l in 
th~ _ and = inltlaljza~lon capahll tty 

Declarat ion of external data 

Type 

Access perflli t ted 

read only, read and wrlte (this is In 
the _ and = initialization capahility 

{u1dj t ion 
In hiP S ) 

add 1 t I on 
In YP S ) 

to 

to 

In addition, a facillty for d~Bl gna1in~ that Borne 
routines tlnd data structu r e s In thp. outer most 
hlock are not to ~e INCLUDED by ano1her module. 

Simple and consIstent syntax 

Cons istent expression syntax 

Irlfix operator nottltlon tor common uperator~ 

Prefix (tunc~lonal) notation fo r all other operators 

Equivalent to buJtt In fUnctlons -- must hove the 
same syntax as a functlon referellce 

Mixed mode expressions not allowed 

Coercions Must be expllctly requested. 

Built tn ~unctions provide ~or conversIon 0' data 

fldl 

fJdla 

9 dl", 1 

9dla2 

fldla2a 

9rtla3 

9d 1 a3a 

9dlh 

fJdlbl 

9 dlb2 

9 dllJ2a 

9.1 

ge l [1 

g e1b 

gelbl 

g elc 

g elei 

types g elc 2 

Power~ul and usetul control statements 9f 

23 
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Yet Ano1:hcr Look a t thE" MPS C Ollve rslon 

COlo's should be superfluous 

A pro~ rom is more e~sl L y unders tood 11 it docs not have 
random Go t o statements in It . 

COnilliler can do much better optimJzlltlon lr l1oto ' 9 are 
con trolt~d . 

Procedur e v a ri ables 

StoraHP management ~uc j tltles 

Choice o f s t o r aji!e cLuss 

AUTOMAT f C (LOCAL ) 

S TAT [ C 

BASE D 

progrumme r controled run-time aLlocation a nd release 
of Ato r age . 

optio nal seLection of aLLocution re ~ lnn ( ZONE or 
AREA) 

optional selection o~ storuge mnna gem ent BtruteUy 

Control 01 scope of da ta names 

I NTBRNAL - availabl e unLy to inclu~i ve extent u~ 

deflnln~ b Lock 

EXTER NAL - (common hLocks , IncLuded da t n ~tl"'uc t ures ) 

Acces~ to machine dependent 1eutures 

ReA t r le 't ed 

W/,lchlne dependencies tltust be cfecla r ec1 

24 
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9f 1 do 

9r l b 

9~2 

9g 1 

9g l lt 

9g1 c 

9p; l cl 

9gic2 

Dg lc 3 

9y;2u. 

9 h 1 

9h2 
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(JI 5376 ) 2<'1-MA R'-7 3 17: 22 ; Tit-l eo: Au t ho r( s ): ) rhy , Ch u.r lcs H . 
n o rn b u sh , C harles F . t Mit c h e ll, J8mp~ G . / NMDT D i .Mtr i but l on ~ 

Eye Sub- Coll e ctl o n s : NMDT NMRT EMC ; C l e r k : CFD 

, 
/ NMRT 
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0u11.in~ of pu r pOFe und nepd relative to SF AS markc-tln~ h(>lp -tram 

SRI peop l e 

Our basic " COtllmun lty Plan": 

Want to en l is t Bub~crJhers to whnt wu call our 
~ K nowled~e-Yorkshop utility Se rvic~." 

Subscribers will be using thls se rvi ce as Hn ef~ectlve means 
tor their beco~ln~ r rady to evolve throug h their own s taaes or 
Eno..-ledge-Workshop appll ca t i on . We assume tho. t thry accept 
"the followin#l : 

It is inevitable that close , in1egrated a pp llcR.tlon of 
communicatio n and computer technolo ~ y co",e into their 
knnw l edge-work IlvE"s as constLLnt, minute- a.fter-llIlnute, 
hour-arter-hour part of the way they work . Inevltablp; 
only a matter o~ tl",e; but whent and hy Wlla1 sta~e~ of 
e vnlutiont for their or~anlzatlon? 

The applications will be v ery pervasive , and will pxtend 
down ~o ~lne-detail operations within almost any 
knowlcd~e-work cote~o ry. 

The pcrvasJvenc!:Js and detall also lnvolve "coherence" 
oL .function, working proccrlures an d co"v~ntlon9, Skills , 
concepts , termlnolo~y r etc . amon~ the new -tools; it wIlt 
ull represent a workshop comprising a v, r~at ~any tools 
serviD~ a large Ilumber ot oprrB~ l ons . 

The or~anlza~lonal Rtructure , th~ nature of people ' s roles 
within those st ructures , t he nat-ure oL their workin:,( 
mp1hods , will all he a.f"(tectl(>d - in -the end, with ve.·y 
~IRnl~ lcant cha a ~ ~ rom today, but n ecessa ril y by stppwJse 
evolution that accommodates the nece~sary g radual 
charu.cter oL what i8 required .in the sh i.f~ in attl tude, 
\'nderstandln~ , belje~, skills , etc. among tile veople in the 

I. 

1 b 

1 h 1 

Ib2 

J b2& 

or~unlza tlon . tb 3 

1nltlal "planning algorI~hms" that W~ arn to l1owin~ : 2 

Selec t a limited numbe r of communities and explore thei r 
potentlu.l; 2& 

wh(>thE"r to laun ch I,.\. numher of thenl simultaneously Hnd let 
them ~rwow In number and level of activity In so~e 
!'natural'! way, or to concentrate on tew enou~h ~hat W~ can 
bulld their level or ",embe rship And ac~ivlty quickly to 
~o~e cr itical mas~ . 2a l 

1 
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OutL.1ne of ~urpose and need r e lative to SFAS marketln~ help J'rom 

SRI peopl e 

rnltlaLly , we have s t ar t s and leads In the rolLowlng: 

O I ~clpline-orlpn~P d communities already b uilding up: 

Soe ech Understan di n K Resea rch Pro~rom an 
'ft lltti - pro.ject p ro f( ram, where coordination 
of research g r oups 1s pa rt of the pl an . 
cont ructo r s are on the ARPANET alrpl:l.c1y . 

IPT - spo nsored , 
a .... o g a numb£' r 

Must of the 

Packet-ComNunlcu.tlon Pro.ject - - IPT , ~lso distributed . 

Oft:lce " au1"omation fl : 

RADC already two years Into this; g earinA up now to 
s upp o r t a 40- person g roup; ~e ttlng a ll q uppo rt o ver th~ 

ARPANBT ; buyin fl S200K of our NLS Ut llLty for the 'fI rst 
year . 

ARPA , three o~ It ' s "home " off i ce s are interos ted . TPT 
def i nItely plonninc to u se NLS Utility. Nucleur 
N onitorln~ beginning tu expriment wih NL S ; p lann!n an 
Initial exp r jme nt with rront-end t o a data bu~c on 
cner(l:Y; uite probable that th('y .,ill be g in automating 
their ol'fice " o rk . Human Resources Re search plannin @ ft 

cOlftmunlt of re!'O en rch g roups and military -t. r a lnJng 
ct!nters -tied via ARPAJrotET in support of C'omrute 8as('d 
In s -tructlon activ l -ty; this C ommunIty etn p p lanne d t or 
support of the Community Workshop type; also conSidering 
Internal automati o n ot the i r home of1'lce. 

Re ll of Can ada i s se r iously considerlnK buyln y. NLS 
Util i ty , to be~ I n Internal-uSH ~e expe rlme nnt!ol1; 
Initially as of~icp support , bu potentially to support 
d i s tributed collaboration nnd lntormation se rviceR. 

Sp('c ldl-eNphasls being considered 0.1 the sp 
discJpllne- or l entpd communitIes: 

Ene r~y! Very importat area; a lready a star~ via ARPA'g 
NMRO inte r est In NLS a nd involvemcn1: in enerllY; hnd 
aLready been an a r ea that SR I se l ec ted to concon1:ra1:e on 
liS a "top-level " p r 0it ram ll urea; SRI already has very good 
s tart In i ts ac tivity nnd connections; ARC has v(>ry good 
base o~ acquaintanceshi p vIa Wa tson , Kud lick, and Rech 
.. ho COMe trom S h e ll -- a nd in pa r ticular , Rech's OR 
lnvolvE".RIent "ith top-l e vel p lfl.nnin !l and u.nalysls therp .. 

2 

2b 

2h l 

2bla 

2b lb 

2b2 

2b2a 

2 h2c 

2bJ 
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Outllne o~ pu r pose and need rclatlv~ to SEAS marketing help from 

SR I people 

Pub lication sy~tems ! SRr ntreo.dy hlt.B Involvement und 
wo.Y!'J , 
value 

with many 
to ntt other 

lnterest In a numb('r ul levels u n d 
contacts . As un urea of potential 
'W orkshop appt.lcotlons, it Is V#try impo r tant to Ilave 
acce taru~ed Int ~rest and devlopment . 

Computer-systems de v clopp.rs : From the be g InnIng of 
du~me nt u.~lon urlivlty at SR £, thl~ a r ea held as beln a at 
prime val ue tor early apllcatLon cnncentrntil)n. Sect ion 
Iv-C ( PP . 1t6-lt B ) oE the 1962 OSR report lists nIna 
Ylt.\ld considerations for 8o~twlt.re e n g ineers beln a 
hlah-va Lu e canrt .l da-tes here; lind 'the Immense 
burden/bo ttl eneck n ow restina on 1he so:ftwure side 01 
D.pp iicat ion- sY!:Iiem evolutio n u.dds consldprl.lbl(" ecunom ic 

2h3h 

validaTion . 2b3c 

!'ip(>cia l notcs about 1"he Co,.put(>r-systeaas development area : 

We have a nucleus act ivity with in A RC calted S PAS (Cor 
S o"ftwure EnlneerIn~ AU !j:mcntu.tlon System ). Ou r own 
~of tware development makes us~ a "faIrly advanceri 5 P 1 o£ 
tools, conventi ons , etc . Our SEAS act ivity l'" 
coo rd[natin l( the (>volu tion oof our ow n 501'tware WOl'kshop ; 
but also la prpparin a the way 'or usc of uur basic 
Wworkshop acilltv for pro lt( ro.rn ming in ot_her ll\ng ua r,cs , 
for other types of applica tI ons . 

Currently we want 1"0 study th e outs i de worLd o~ system 
deve lopm en t ( including operations , maintenance, user 
docum n tatlon And trai nin g , etc .), to determ .ln e whui sort 
of o r ganization s , computer appl i cutions p roupR, Inlt ial 
" p itch", etc . to concentrate on t owa rd s bulldIn~ up a 
communIty o~ ~ rou ps who ha v e u se ri ous Interest (backed 
by inves1:lUent of r esources ) in '-",proving the 
e-t _tec tlv e n ess of softwa r e e n gi n eers . 

Ou r cu r ren t se rvic e plHn 

Arran g e .1'o r contracted computer-support ser vi ce to be made 
avall ab l ~ " fob C upaertlno". 

Ue ln ar r Hn~e communication wl1h the Cupertino Utility 
fucilt ty -- ARPANET , TYMNET , PrJvate Wi re 

Help spec ify appropriate co n t J ~uration o~ local terminals 
by which subscr i ber can make use o~ the NLS Utility 
serv ices 

J 

2b4 

2b4a 

2b4b 
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Outl inc 01 pu r pose and need relu'tlve 10 SPAS marketing hetll from 

S.RI peupl ( ! 

I-' r ovi<1e basic trol"ln #-' to 0. limited num be r of ( se l(' c tcd l 
people from the subscriber g roup . 

P rovi de cont ln uJn ~ c l ose Rupport to ttlO 'I~rchltect'l o~ 

Ruhscrlber group -- a person , not in ARC, whu p r eferably 
be a member o£ -the suhsc ri bber "roup, and who wi ll huvp 
reasonable period 01 tenure at thl ~ rolf" (and r easonable 
Interes t In and alleg i ance to 1t). 

'he 
.,lll 

Provirl e documentlltJon 'fo r variou s purpoeee: initial If" arnlng , 
~e neraL u se r reference , ~pecjal user re ference , a r chitec t 
u uldes to analysis, operat ion s deBl~no., training , a pp lication 
proa rommlnp, etc. 

Our curren~ ne ed 

Leads to ttlC orga nl ze tion s , ~nd to speclflc ppople within 
them, who are reason ab ly t Ikely p ros pectN . 

uel ~> wi th 
Iluy unct In 

the in1tlo.l contacts -- help in flnrUn r; the 
gettin~ hi m to come look/list p n. 

S ome p oss Jblllty ~hat l~ any partJcular ~ppllcation-typ~ 
community was of 9pecl~1 interest to one ot our SR r 
peoplc/~rouP9. thu.t h{'!/they could wo rk toward developln @'" the 
co~munl ty , and toward deveL opi n a for bi~self/Itse lf ~hp role 
of arch L tect. 

4 
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Out tln p ot p urpose and need relative to SEAS ~arketln~ help f r om 
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TRACE and UNTRACE docum~ntation: 

Docu~~nt~tlon of the NL S tracln ~ tecltnique p resented 3/28/1 3 can 
he found in (user-proa;a:s,trace, 1 ). This includes df"tials about 
how to use UNTRACE, in Co.Re you "forA0i" wha1" s ome 01' the printout 
means. 

t 
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Prosppcl g tor Boston TNLS Courg~ 

certainly expect to bp thpre 11 th~re is TNLS clas R jn Hoston 
and will bp g lad to co l lect on me nls . There hag not be~n ~uch 
reHponsp to the RFC yet. Any thou~hlB on wtlethnr your purt 0 RSN 
would wunt to be host? 

Cn IH ind LIlZht r have Mone back t o lhe bC6(lnning and am procfucln g 
a new dratt , £lllat in th~ s ~nse 1 wilt offer Jt to p ubllshprs r 
beln~ written ~rom bpginnin ~ to end (up to now it t'" 9 b~en writen 
II bit hpr and a b1t there). [started OVE'r with th e r)firt you 
bave at the begin"ln~ and am up to about 110 a g es in the 
revision. W, long 8 u~lerJn ~ like moat wr iters wivcs, is retyping, 
and is u p to about 25 ••• t. e . not past unything yo hfton't read .. 

'-ho chH.r ftcter thot Is most me is Penthcus . 

1 
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SU/i'!aestloll fo r ftctJustin ,-!" NLS help to exper1lse l eve l. 

Assl g nlnR NLS users an " Rx pert ratin~" and leve l-clipp ing a HRlp 
rite as 1:0 runctlon of tha t ratln f( mll.y b p a way to solve our 
expert/novice problem. 

15380 



( ) 

JPV 2~-WAR-73 11: 30 
.5u~J!.estion for acfJustln lir: NLS help to exre r ttse l e-vel . 

Sevpr a l queR~ions consistently come up In cflscus~ion9 of the 
novi cc/ nxne r~ ,"ode . 

On e ~ ~u stra~ ln g problem is 
who is ~n expe rt ond .ho is 
a iv en UR;pr ma y b e an "Xpert 
novic e in o t he rs . 

~ lvin~ NLS the abi lity to reco@n ize 
no ~. This i s not tri vial becauqe a 
in some a r eas of the sys t em and a 

"'[0 solve t h is prohleln a possl b lt' app r oach wouLd h(> the 
introdu ct ion o~ a techni que 1 h ave r ece ntly seen u sed In 
s y s tems , namely the aSRj ~nlna to the u se r o~ an Ilexpert 
tho.1 varl('d with the type a n d numbe r of mistakes hf' made 
cours(' of a sesslon. 

othe r 
ratin g " 

i n the 

In the case o.f NLS such 8 ra t in G; could he bast"rl o n t he numbe r 
at "ill e~a l" operation s r equested , th e number of ENDCASES 
encountered In corn.and IUI,rs in~ , a n d th e error l1Iessagel'l 
tri f.ure red . 

Wh e n thc user r eq ue s te d Help b y typlnR " q u estion mark " he wou l d 
then be g Iv e n a volume of information depende nt (In two varjables , 
n a ~e1y I) Th e path thro't~h whLctl he had reached thls par tJcular 
(,olnt and 2 ) The current v a lu e 0'£ hls e xpert r a ting . 

) One pos~Lble way to I l1Iplement this recommenda tJon would he to 
p rovi de u JUdIciously or~anlzed help tlte ( poss i bly th e user 
g ul do itsel t ) drl.ven by a Help module pe r J'or", in g l e v e l-cl i pping . 

) 

The brancb disp lu.yed wo.d.d be 
at the command stack, and the 
branch ... ou111 be de termi ned by 

constructed from t he curr ~ nt s tate 
nu~he r 01 leve l s 8een in that 
t he exper t r a ting . 

I 
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) 

) 

JFV 29-MAR-73 11:30 
Su~~cstion ~or adjustin g NLS helD to expe rtise level. 

l SJRO 

(JI SJ~O) 29-YA U-7 J Jl: 30; TJ tle: Author(s) : Vallee, Jacques F. /J PV; 
!ub-Cotlec~ lons: SR I-ARC; Clerk: JPV; 
OrLllin: (VALLEB)NOVICE . NLS; I, 29-MAR-73 It:22 JI~V ; 



XTRK 2f1-MAP-73 14 : 38 153R I 
COWMFNT ON : (FE B 7 3 , 7c) ,,", oro rnap lind U'arba "e by K lrk Kelley 

ThJ s ls b tf"st cornmen1: t o see wha1: happcn~ . 

) 

) 



( ) 

( ) 

) 

KI RK 2Q- NA.R- 7J J 4: 38 
COWr.lFNT ON : ( PER73 , 7c) ~orc S tap and 8ft rba~e by k irk Kr l ley 

This is a qamp te P l e x 1 0 S~~ hu. Deans place COMMRNT LI nk wo rks. 

It h El.s three s tntemnta <;n that i t w ill not tll g along with the 
Journ o l lInk t o be in the file. 

lhl s 19 u ll a bunch or ~ullshit . 

t 

t 53M ! 

2 



15381 DlHtribution 
Cmmtfite , Cmmt , Fjkes, RJchard E . 

) 

) 



lt f PK 2C'J - WAR-73 14: 38 15381 
COMMENT Oli : ( PBB73 , 7 c ) Mor e D lap unrl ~a rbage by Kirk Kelley 

( JI 53fH) 2f'l - MAR-7 3 1 4 : 3~ ; Tl tt e : Author< s ): Ke lley, Klrk E . /KIRK 
D Istri but i on : /CO""'EN'f ; S ub - Co ILectiong : SR f- ARC COMMENT : Clerk: KIRK 
; 

) 

) 



K I RK 2q- MAR- 1 3 1 4 : 40 l 53R2 
COWN'F:NT ON : ( F8B1 3 , 1 b ) Yo r e H l ~p (\ nct u; u. rh u. pe by K l r k Xelle- y 

T h i s was sent to CWW T ond no t CON'iENT . 

) 

) 



) 

) 

) 

KIRt.. 2t\ - \(AP-7 3 1 4 :40 
COMMF:!IlT ON: ( FE87 3 , 7b ) ~ore "tap and garbage I,y Kir k Xplley 

Thi s I s a samp l e P Lcx 2 'to sep how DE'ftnR p L-oce COWrdFNT l i ok 
wo rk s . 

It h as three s tate ~nt s so that it wi l t no t ta~ alon~ with 'the 
Jou rn al l i n k t o b e In t he fIle . 

Th i s l A a ll a bun c b o~ huL l sh it. 

1 

t53R2 
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15382 Dl~ t rlb \l tl on 

) 
C~mttiLe , Cmm t t F I kes , Richard E . • 

) 

) 



KIRt 29-~A R-73 1 4 :40 
COWIABNT ON : ( FBB7J ,7bl No r e Rl up and ~arbage by X l rk Ke ll e y 

) 

( J.t53 R2 ) 29- l!lAR-7 3 14:40; Tltle~ Autho r( ~): Ketley , Kir k E . /l..I RX 
Dla1rlbution: / COMMENT ; Sl lh -Colt~ctlon9 : SRI- ARC CO~~BNT; C ler k : KlRK 
; 

) 

15382 

. • 
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