
) 

) 

) 

LLL 20 - MAR-73 9:48 
PARTY FOR FERGIE 

Par~y ~or Fer g ie, tomorro~ a~ 4:00 at the Infirmary, Mount a in 
V i ew , Mo~~ett Blvd . See you all there (Th e peanuts are ~ ree 

1 

15212 

I 



) 

) 

) 

LLL 20- HAR -7 3 9 : 48 
PARTY FOR FERGIE 

(JL 5212 ) 20- NAR-739 : 48 ; Title: Author(s) : L~ne, Linda L. !LLL; 
D istribution: / SR J-ARC ; S ub-Collections: SR r-A NCi Cle rk : LLL; 

152 1 2 



) 

) 

) 

MDK 20 -MA R-7 3 1 4 : 3 7 
ten ex I nls stuf~ 

Marilyn • •• 
r r ead your recent .journal item (LJournal, 14 9 77 , l:w' on the 

need 
~or 6 new re~erence docume nt on TENEX and NLS , and co ncu r. 
1 think there should be at least three additional commands 

cove r ed , 
(in additio n t o those you 've already covered 1n 
( Use r i:ut dea , Tenex, » ): 

PROTECT ION (t he subcomman d o~ DIR ; 
see my ti t e ( Kudlick , Protection , l: w ) 

J OnSTAT i 
TE Rmjnal Type is ( 'for p r ospecti ve IMLAC users ) 

15213 

1 



· .. 

tenex I nls stuff 

(Jl 5213 ) 20- WA R-?3 14:37; 
IND X ; Distribution: Im~a 

) 

) 

MDK 20- MAR-13 14:37 

Title: Author( 5) : Kudlick , MJcha.el De 
S ub-Collections! SR I-A RC; Clerk: MDK; 

152 1 3 



) 

) 

MD~ 20- YAR-73 15 :09 

o ave ••• Rere ' s that ton g - prom i sed ti s t o~ some SR [-ARC system 
p.,ople whom you moy want t o call upon nn-line 'tor help and 
udvice. 

C harle9 l RB Y ( CHi ) 
J 1m NORTON (JCN) 

Dirk VANNOUHUYS (DVN) 
Harv ey LERTVAN (BGL) 
~Arltyn AUE RB ACH ( ~FA ) 

Smokey WALLACE (DeW ) 

I 

152 14 

I 



) 

) 

) 

1 52 14 OJa trl bu ti on 
Walden , Dav I d C e , 

I 



• 

) 
(J15l14) 10-MA~-13 15:0 9 ; 
lynx; Dist ri bution: /dcw3 

) 

) 

"'OK 20- YAR-7J 1 5 :09 

Title: Autho r(s): Kudlick , Michae l D . 
; Sub-Collections: S R1-A RC; Clerk: NUX ; 

15214 
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) 

) 

) 

• 

MDK 20-MAR-73 17:30 
Linking in TENEX 

Ken ... Some time a g o I g ot an interesting note from a very 
knowledMeable person, Alex McKenzie , .hom you prohabty know. 

The note follows , then a reply that I've written b ut not yet 
sen T. Would you please ~ ive me your comments on bis note and my 
reply? 

Alex ' s Note : 

AA M 2 - MAR-7 3 8 : 24 
l.JNKln ,f! 
Message : Dear MIke , 

14852 

[ wish to object, in the stron~est possible terms, to 
either the u se or the documentation of the link command ( or 
bo~h). On March 2 at ahou t 8am (your time) r had typed about 
10 minutes worth of a Journal message (1 can only type wIth 
one "fin g er) .. hen r was I1linked to" by marilyn auerbach Who was 
"tryIng to g et a hol d orDove ~alden". T g ot out my copy of 
the TN L S Use r s Guide to see what to do and It assured me 
(section 1 , page 9 ) that the link wouldn't hurt me •• 
Nevertheless, my journal document was terminated by the 
linking action (or something related). The ~olklore around 
here now tells me that r should have typed a Co ntrol C to 
escape harm, but my TTY had just prin ted an "<il". 1 t s very 
annoying to be tryin~ to use your system, typin g mysel~ rather 
than usin g my secretary and the mait (01" the phone) and 
~ettlng screwed up like this . 
Alex McKe nzie 

I'1IDK 's Re p ly: 

Att"x On Linki n g : 

I a g ree with your objectIons 
it's now constituted. (This 
you sent me last month, NIC# 

to the Tenex link mechanism as 
is in r e~ erence to a Journal item 
14852 , 2-Mar-73) 

The problem is, as you a. r e well aware, that SR I-ARC can't 
chan ge the Tenex link mechaniSm , but only uses it. This means 
that the only two commands one can u se to control the linking 
process u.re II REF US E " and " RECEI VE", to refuse all 11 nks o r 

15215 

2 

3 

3a 

4 

4a 

4b 

receive ('I,ll links, r especti vely. This is cl e urly not enoug h. 4c 

Th~ model tha~ I would like to see ~o1 1 0wed In the design of 
8.11 entirely new link mechanism is th a~ o-f a super-e:f:ficlent 
pe rsonal secretary, as follows : 

I 

4d 



) 

) 

) 

MOK 20-MAR-73 17:30 
Linking in TENEX 

The user should be ab l e to tell the system J . e ., his 
"~ecretflry", that he wllt accept links (analo &l ous to 
acceptin~ "phone calls") from users x , y, and z , say , bu t Lrom 
no one else . 

The system would in turn keep a record o~ all attempted links 
~Ivlna person, date, and message, i~ any. (This would be 
analog ous to -the present "MESSAGE.TXT" .tile , though done in 
real time.) 

Such a record should be in a file , say "LlNKS.TXT'1, which 
cou ld be interrogated , deleted , etc . at any time hy the 

152 15 

4. 

user. 4fl 

The system would NEVER a llow anyone to link In the present 
sense . Rathpr , it would intercede as a secretary wou ld, and 

tell you that X I s tryi'lg to link, and g ive you the option of 
acreptin~ or rejectin g the l i nk. 

This would ~ lve you the p rivil ege of replying In one of a 
few standard ways, to wit: 

Wilt accept the link now. 

I]usy in Qutpu-t 
another link): 

mode 
will 

( or busy in input 
link back within 

,"ode ) (or busy with 
N minutes . 

Note that in this schema , e ven when ~he system tells you that 
X is tryin & to link, X must he one o~ the persons that you 
specIfIcally said it was o • . k . to nccept linkS from . 
O~herw l set the attemp te d link ~rom X would me r ely he noted 
In the £Ile " LTNKS . TXT1'. 

Noto also ot course that th is stIl l leavee a p ro blem to be 
resolved: how should the system tell you that you have a 
messaB e from o n e of the privIleged ueers ( X, Y, or Z in 
the abo v e sImple examp l e )? 

In my opininn you ~houtd e lth er be interrupted by the 
system as at present , or elee not be told until the next 
time T E NE'X typed its herald 1IQ)1I. At lh .i H po int the system 
could type someth in ~ li ke LINK FRO W X, TYPE '1LrNK CR 11 TO 

4g 

4g I 

4g2 

4g3 

4h 

41 

REAOTT. 41 1 

These two options mi g ht be selectable by the user, or they 
m1 ht not . r have no strons preference. 4 1 2 

believe the model o~ a super-efficient secretary can he 

2 



) 

) 

) 

Link! n g in TENEX 

exp l o l t ed even 
i s the co rrect 
'the computer; 

NDK 20 - NAR-7 3 17: 30 

further . Mo r eove r, 1 st ron g ly be li eve that it 
model to us e. We need p rivacy _hen we 're usin g 

we need p r otect ion f r om int ',rus ions on our in put 
ur outpu t copy; and we need a way to r eply court eously to 
t hose who wou l d 8inc~ rely like t o g ct In touch with U8. 

3 

15215 
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) 

) 

) 

MDK 20-WAR-73 17: 30 
L Inki nq: in TENEX 

(J1 52 t 5 ) 20-~ A R-7 3 17: 30; Title: Author{s ) : Ku d lick , Michael D. 
! MDK ; Di s tributIon: !KEY J BN (for your information or comments) 
S ub-Collections : SRI -A RC; C lerk: MnK; 
Ori ~in : (KUDLICK)WALDEN.NLS;2 , 20 - MAR-73 17:2 8 YDK ; 

t 52 1 5 



) 

) 

TO 20-WAR-73 13:11 
cbm 19memllst ch<1n a-e~ 

we have a number of corrrc.lons , <1ddj tions , and del e tLons to make 
to the 
cbl Ameml lst e shall we submi t them to you by mesBa~e or at~empt to 
enter them d .irectly lnto the ~lle? if the latter , how do you "et 
advised or aridJtions so that new members wlll r eceive thejr 
initial packalo[e? 

I 

152 16 



TO 20-NA~73 13:11 152J6 
cbrn i pmem tlst chan~es 

) 

(J1 52 16) 2Q-MAR-7 3 13 : 11; Title: Author(s ) : O ' S ullivan , Thomas ITO; 
Distribution: IJ aN; Sub-Collections: NlC; Clerk: TO; 

) 

) 



TO 20- NAR-73 1 3 : 2 4 152 17 
rt 

thi s i s a r ea l test 1 

) 

) 

1 



• 

TO 2 0-WAR-7J 13: 2 4 \5 2 17 
r t 

(J152 17) 20-~A R-7 3 13 : 2 4; Title: Author(s): O' S ullivan , Thomas ITO; 
Distri b ution! /JC N; S Ub-C ollections: NJ C .; C lerk: TO; 

) 

) 



TO 20- NAR-7 3 6 : 33 t 52 1 8 
Cbl A:nlemtls t 

l? 

) 

) 

1 



TO 20-NAR-7 3 6:33 152 1 8 
cbiAmeml l s t 

) 

(JI 52 t 8 ) 20- hl AR-73 6 : 33 ; Autho r( g ): O ' Sul livan, Thomas ITO; 
DJ!'I lrlbution : IJO N; S ub-Co Llections: NJC : C lerk: TO; 

) 

) 



TO 20- MAR-7 3 8 : 03 1 5219 
ci b l g mp mli s t format 

) 
1 

) 

) 

[ 



TO 20-~A R-7 3 8 : 03 15219 
ci bl gmemllst ~ormat 

) 

(J1 52t9 ' 20- YAR-7 3 8 : 03 ; Tltle: Author(s): O ' Su ttJvan, Thomas ITO; 
Dlstrihution! IJRN; Sub- Col lecti ons ! NIC . Clerk: TO; 

) 

) 



TO 20- WAR-73 8 : 0 7 15220 
cblgmem li s t 

) 

can a space be jnBer~ed hetween en t ries In the subject lJat? 

) 

) 

1 



TO 20- MAR- 7 3 8 : 0 7 15220 
cb i J,lmem l ls t 

( J t 5220 ) 20- MAR-7 3 8 : 07i Ti t l e : Author( s ) : O ' S ullJvan, Thomas ITO ; 
"D I s tri b ution ! I JBN ; S Uh - Co l l e cti o n s : N TC; C Lerk : TO ; 

) 

) 



TO 20- MAR-7 3 8 : 43 1522 1 
• 

can you se nd me a tnts use r s g uide, 1 

) 

) 

1 



TO 20-MA R-73 8 :4 3 1522 t 
• 

) 

(Ji 5221 ) 20- MAR-73 8 : 43 ; Title: Author(s): O ' Su llLvan, Thomas ITO; 
Dh.trlbutlon: !JAN; Sub- Collec tion s: N I C ; Clerk : TO; 

) 

) 



) 

) 

AKB 2J-MAR-73 12: 59 15222 
RE . ~AlL PROTOCOL 

I THlNK fT IS ACOOD lDEA TO PROPOSE A SEPARATE NAJL PROTOCOL AT 
THIS STAGE. THE NAIL PROTOCOL CAN "LIVE" WITUIN FTP IN THE SENSE 
THAT TRE SERVER LISTENS ON SOCKET 3 (AVOID ING A PROLIFERAT[ON OF 
SER VERS , DAEMONS , AND SOCKETS). THE WAfL PROTOCOL COULD BE 
INVOKED B Y THE NLTO COMMAND (RFC 475) . THE ALTP.RNATfVE YOU 
SUGGEST OF JUST SENDING THE PATHNA~E CAN RAVE DfFFICULTIES rN 
TERVS OF THE FILE NOT REING THERE. ALSO WHAT ABOUT SITES WHICH 
DO NOT HAVE A SERVER PTP? fDa AGREE THAT FILE NAKES S HOULD BE 
ALLOWED INSTEAD OF THE COMPLETE TEXT AS IN CITATIONS. PERHAPS WE 
SHOULD DISCUSS THIS A LJTTLE. WHY DONT I crV-E YOU A CALL SOON. 
BYE 

I 

I 



RE. NAIL PROTOCOL 

) 

(J15222 ) 21 -NAR-73 12:59 ; TItle: 
Distribution : /J EW. SUb-Col loct ions: 

) 

) 

Author(s): 
NrC. Clerk: 

AKB 21-MAR-73 12: 59 15222 

Bhushll.n, Abhtt.y K. /AI:8; 
AK B; 

-



BAH 2 1-MAR-73 10:38 15223 
MAR 11-17 7 A Week (n Review 

) 

) 

, 

) 



BA. 21-MAR-73 10:38 15223 
liAR 11.-17, A Week In Review 

) 
WEEKL Y ANALYSIS REPORT: 1 

2 
(A RC ) 2. 

2.1 
WEEK: .. AR 11-17 t 1973 ( 24 flouRs/ nAY) 2.2 

2.3 
fDENT CPU URS CON MRS CPU/CON " SYS CON / CPU 2 •• 

265 
( DIA 1 .396 14.550 .027 1.0 37: t 2.6 

(MFA) .447 12.116 .037 1.1 27:1 2.7 

( WLB) . 392 2 1. 438 .018 1.0 56:1 2.8 

( !CPB ) .. 155 18.0'76 . 009 ." tt 1: 1 2a9 

) (CPD) . 318 10.292 . 031 . B 32 : 1 2a t O 

( DeE) .. 804 24 .. 721 .03 3 2 . 0 30 :1 260 11 

( JAKE) . 855 18 .694 . 046 2.1 22: 1 20.12 

(WRP) .703 20.932 .034 1.7 29: t 2a 13 

( DAH ) . 7 7 4 1l.Sll . 067 1. 9 tS: I 2a 14 

( MEU) . 902 25 .. 409 .035 2 . 2 29 : 1 2a15 

( J'OH ) .. 373 13.IOB .028 ." 36:1 20.16 

(CHI) I. 190 18 .05 t .066 2.9 15:1 2a17 

( MEJ) .. 423 35.200 .012 1 . 0 B3: 1 20.18 

( DSK) 1.640 29.731 .055 4.0 1 8 :1 2a19 

( KIRK l 1.099 34.186 .032 2.7 3 1: 1 211.20 

(YOK) .27 9 9 . 251 .031 .7 32 :1 28.21 

) 

1 



BAH 2 1-M'AR-73 10:38 15223 
WAR 11- 17. A Week In Review 

) 

(LLL ) . 542 22 . 0 14 . 025 1.3 40:1 20.22 

( SRL ) . 089 6 .. 361 .. 0 1 4 . 2 71:1 20.23 

( HGL) . 586 16. 222 . 036 1. 4 28: t 20.24 

( NDN) .. 434 16.790 . 026 1 • I 38:1 20.25 

( EKM J .. 344 13 . 180 . 026 1.1 38 : I 20.26 

(J BN ) .398 17.251 . 023 1. 0 43 : 1 20.27 

(JCN) . 8 15 47.105 .. 0 t 7 2 . 0 59 : I 20.28 

(JCP) 1.83 I 42 . 85 1 . 043 4. 4 23 : I 2a.29 

(JR) .006 .. 596 . 0 1 0 0 . 0 100 :1 28.30 

( PR J . 530 16 .. 398 . 032 L3 31: 1 20.31 

(JFV ) .. 5 19 13.223 .039 L 3 26: I 20.32 

( SKV) .039 16.617 . 002 • I 500 :1 2&33 

) ( DVN) . 490 15 .072 .033 1. 2 30 : I 2a34 

( K.EY ) 2 . 6 71. 24 . 583 .109 6 . 5 9 : 1 20.35 

( DeW) 3. 203 44.952 .. 071 7. R 14: 1 20.36 

( 11:'1\' '1 ) .054 1 . 309 .. 041 • I 24: 1 263 7 

(J EW ) .. t 7 6 4 . 940 .. 036 .4 28:1 20.38 

----- ----- 2a39 

(TOTAL) 57.6'1{, 20.40 

(AV ERAGE ) .\41 2441 

2a42 
HIGHEST CPU: DCW 3 . 203 hra 140WEST CPU: JR 
.008 hrs 20.4 3 

H ( GH eST CON: JCN 47 .. 105 hra LOWEST CON: JR 
.596 hrs 20.44 

) 

2 



BAH 21-.wAR-73 1 0 : 38 15223 
MAR ll-l?, A 'Week In Revi ew 

) 

H I GHBST CPU/CON: KEV . 109 H [CHEST CON/CPU: EKY 
500 :1 2a45 

20.46 
( R'~DC ) 2b 

2bl 
WEEI: : MAR ll-17, 19 73 ( 24 HOURS/DAY) 2b2 

2b J 
NAME CPU "RS CON HRS CPU/CON ~ S YS CON / CPU 

"fR 2M 

2b5 
(JOB ,HAI R .179 2R . 053 .006 .4 167: 1 
249 2b6 

( WPH ' BETHKE . 009 .. 7 56 . 0 12 0 .0 56 :1 
1 9 2h7 

) (JPC ) C AVA N'O 
42 2b8 

( RF 1 B UORNO . 0 16 . 868 .. Ot8 0 . 0 56 : I 
28 2b9 

( FS L )LA MON I C A .070 16. 58 1 . 004 . 2 250:1 
49 2btO 

(TFL lLAWR ENC B . 6 19 36.240 .017 1. 5 59 : 1 
7 5 2htl 

(JLM ) MCNAMAR A .1 28 1 1. 9Rl . Ott . J 9 1 : 1 
127 2b12 

( RBP )PANARA 
7 3 2 bl :J 

( WOP )PETELL 
2b 14 

( RAnC )RADe .035 2.188 . 0 16 • 1 62 : 1 
7 8 2b15 

) 

3 



• 

BAH 21-MAR-73 10:38 15223 
MAR 11-t7, A Week In Re v Iew 

) 
( "F,R ' RZEPKA • 197 34 .192 .006 . 5 167: 1 
62 2b16 

( FPS , S LIWA . 048 6.362 .008 • 1 125 :1. 
J4 2h17 

( JRS ' STELLATO 
2bl8 

( DLS )STONE .646 37 . 241 . 01 7 1 . 6 5 9 :1 
1 5 1 2bt9 

----- ---- -----
2b20 

(TOT AL) 1. 947 174.464 4.7 
987 2b21 

( PER CENT TOTAL DCSK CAPACITY) 
2.0. 2b22 

2b23 

) 
( XEROX ) 2e 

2e1 
WEEK : MAR 11-17, 19 73 ( 24 HOURS/ DAY) 2e2 

2e3 
NAME CPU URS CON HRS CPU/CON " S YS CON / CPU 2e4 

2e5 
(DDC )COWAN 2e6 

( LPD 'DEUTSCll .033 . 506 .065 • 1 15: 1 2 e7 

( CMG ' GESCHKE . 006 . 205 . 029 0 . 0 34 : 1 2e8 

( EUM ) MC- CRGHT 2e9 

( RMM )METCALFE 2e lO 

( JGN 'MJ TCIJELL .048 5 . 3 11 .009 • 1 11 t : 1 2e tt 

(WR P ) .029 .334 . 087 • 1 11 ': 1 2c12 

) 

4 



BAH 2 1-MAR-73 10: 38 15223 
><AR U-l?t A Wer k I n Re vJ e w 

) 
( EKS ' S AT - WTF . 2 4 0 R. 594 . 028 . 6 36 :1 2e l 3 

( RES ) SWEET . 5 17 17. 697 . 029 1. 3 34 : t 2c t4 

- --- - ----- ----- 2et S 

r TOTAL' . 8 7 3 32 . 64 7 2 . 2 2c 16 

2et? 
(N E T USE RS ) TOP P IVE 2d 

2dl 
WREK : NA . It-17, 19 7 3 ( 2. UOURS/ DA Y) 2d2 

2 d 3 
NAM'E CPU HRS CON llRS CPU / CON ~ S YS CON / CPU 2d' 

2d5 
ueSB 1. 084 42 .1 23 . 026 2 . 6 38 :1 2d 6 

) MITRE - T [ P t . 033 95 . 082 . 0 11 2 . 5 9 1: I 2d1 

nON-TE NEX . 6 1 3 8 .79 1 . 0 1 0 1 • 5 14 : 1 2d 8 

NBS-TI P .3 9 1 13.1 50 .nao . 9 33 :1 2 d 9 

8BN-NeT . 386 14. 085 . 027 . 9 37: I 2d l 0 

----- ---- - - - - - 2dl1 

(TOTAL) 3 . 507 l7 3 . 23 1 8 . 4 2 dt2 

) 

5 



BAH 2 1-NA R-7J 10:38 15223 
MAR 11-17, A Week In RevJew 

) 
(J1 5223) 2t - MAR-73 1. 0:38; Title: Author( s ) : flarrieman , Beaur egard A. 
I BAH ; Dls tri butlon : I SR[-ARC DLS TFL JUB 1.. 1)0 JOM • 
S ub-~ottec tlon8: SR r-ARC RAOC ; Clerk : BAH 

) 

) 



) 

) 

DRe 21 - WAR-73 1 2:35 
MIDAS 

Mike -- We a.re trying 1:0 build up 0. compLete N'etwrok 1.Ibrary and 
would like to Ret Baillie (three) caples 0:1 th e WIDAS assembter 

docu ,.ento.1:inn ( TENEX clai.9 1:0 have WrDAS as a subsYRtelnl which 
BUN' r eferenc«.!s as "MAC Al memo No . 90 , MIDAS , by Peter SamBon ". 
Can you ge1: so~e coples to me (Dave Crocker , 3732 Boe L1:er Ratl, 
UCLA , L.A. , Call~ ., 90024 ) or let me know who to contact? (This 
La all o:f1'iclo.l, 80 purchaSe orders can be made out l .r needed. 

",any thanks. 
Oavel 

1 

15224 

1 



) 

) 

) 

15224 DistributJon 
PadllpskYt Michael A. , 

I 



• 

, 
'41DAS 

(J1 S224 ) 2t-MAR-73 12:35 ; TIt 1e: 
D19~rlbutJon: !WAP; S ub-Col l ec ti o ns! 

) 

) 

DRC 21 - ~AR-7J 12:35 15224 

Author ( s ): Crocke r, Dav id H. I OBC ; 
NIC; Cle rk: DHC; 



) 

) 

• 

DRC 21-MAll-73 J2:42 

[ talked -to Milee Kudtlck about this already, but thoug ht you 
mi g ht like to have this 1orma. t ly: 

The Output Processor generates SOllie lu.lrly 'unclean' "text , wIth A 

variety of (apparently) unnecessary control character (especially 
cntl - S and cntl-B» runnin g around. Under some c Lrcumstp,nces 
(e.I1-., using the text 11 Ie produced by output devIce prj n ter and 
then run thru SENDPRINT and FTP to another site) these control 
characters can do unfortunate things. 

Separrc..te but equal problems can occur due to not havin g form 
~eed~ (cnt1-\» at the beginning of a line. The Output Processor 
tacks control L's at the end ot the lln~. This messes up 
line-oriented processing completely. (I realize tha.t no pro'tocoL 
requi res f.tts at 1-he beginning o£ a line. This seems to be 
a-rather peculiar problem .) 

Thanks. Dave/ 

1 

15225 

1 

, 



• 

) 

) 

) 

OKC 2 1-NAR- 73 1 2 :42 15225 

(J1 522S ) 21-MAR-73 12: 42 ; Au~hor(s): Crocker, David H. !ORC; 
DJ~tributlon: I BUGS ; S ub-Col lections : NJC BUGS ; Clerk: DHC; 



) 

) 

) 

J8~ 21-WAR-73 8:01 
Trouble With Lack o~ Margin in ARC SNDMSG 

Jim: SNDNSG tro~ 
ri~ht margins and 
prlnt and deleto, 
mes~a~9 about the 

ARC to ARC stltt doesn't know about R 1/2 x 11 
prlnts ot1 across the page . As customary, I 
and teer ott . So [ ' tl never know what your 
ARPA address was unlesB you tell me. -- Jeanne 

I 

15226 

I 



Trouble "' ith Lack 0"1 Ma r &l: in in ARC SNDMSG 

) 
(J1 5226 ) 21 - NAR-7 3 8 ! Ol; Tl tl e : Auth o r( 8 ': 
D I stribution: /Jc n ; Sub-Co llections: SR I-ARC ; 

) 

) 

JB~ 2 1-KAR-73 R:O I 

North , Je anne B. /J BN; 
Clerk : JON; 

15226 



) 

) 

) 

JBN 21 - MAR-73 8:13 
Vlew",pec '( , Message to TO 

Tom : Yes we wIll send ynu a TNLS Users Guide . '(eB , you can 
insert a space bot ween entries In any tile b y the command 
v(le.spec] y. Somet l lnes the command Is embedded, as in some 
LOCATOR- app r oached tl1e6 , and sometimes it is n ot . You should 
ulways be able to get it by the cornmand .--Jeanne 

1 

15227 



15227 DIstributIon 
O' Sulllvunt Thomas t North , Jeanne 8 4 , 

) 

) 

1 



) 

) 

) 

Viewspec Y, WessaQe t o TO 

(J l 522? ) 2 1-1{AR-?3 R : 13; 
O ls1:rlbution: It o nl csto. 
JBN; 

JBN 21- MAR-73 8 :1 3 15227 

Title: Au thor(s ): No r1:h, Jeanne B. IS BN ; 
Sub-Col l ec~lo nB: SU I- ARC NICSTA; Clerk: 



) 

) 

) 

JBN 2t-MAR-73 8:28 
Sending Croup Changes to NrC Station Agent 

Tom: NrC prefers you send changes to membe rahl p lis ta to l t 1n 
the Journal to be entered at NIC, partly because o~ the problem 
you gee, that under present possible procedures the changes might 
escape the of~llne mall process. Change messages can be addressed 
to Marcla Keeney, our new Station Agent, and she will enter them 
in the rdentfile and the me~hershJp list. -- Jeanne 

1 

1 5228 

1 



15228 Distribution 
O' Sullivan , ThoMas, North, Jeanne B. , Keeney, Varela Lynn t 

) 

) 

) 

I 



) 

) 

JB~ 21-MAR-7 3 8:28 
Sendlng Group Changes to NIC STatIon Agent 

( J 152 28 ) 21-MAR-738:28; 
DlS Trlbutlon: Ito nics~ a 

Cte rk: JBN; 

TI tle: Author( is): North , Jeanne B. IJBN; 
mlk ; sub- CollectJons: S~I-ARC NICSTA; 

15228 



( ) 

) 

) 

Oslnq: DCEs work 
Collilborn.tlon .. 

JHB 21-MAR-?3 14:53 
by quo~Lng directly ~rom cIted ~ites : 

Response to DCE ~e9sa~e 

15229 



) 

) 

UBin~ DeEs work 
Collllbol"ation. 

J BB 21-MAR-?3 14:53 
by quo~lng dIrectly ~rom cited ~lles: 

or c o urse I wouldn 't copy anythin g withou~ citing *ho source; 
bu* T'm a firm believer in supporting ones ldeas , pe rceptions, 
etc. by cltlng others in a "scholarly mllnner " • rt lends to 
tna establlsbmen t o~ " e *hos", II concept we students of human 
cDmmunlcation like to use without citing Arlstotle ••• {ha, ha). 

15229 

The particular paper 1 round useful. was: La 

D. C . En g elbart . COORD I NATED INFORMATION SERVICES FOR A 
D (S C rPLTNE OR M JSSION-ORJENTED COMMUNITY . Paper p resen ted 
at the Second Annual Computer Co.muoications Conference, 
January , 19 73, San Jose, Calitornia . 

[ copied taB In editin g command) some ot the statemnts 
describing whut AK W is and what it does. Your descriptions 
were partlcularly l.ucJd and concise, Just right .for my 
introduction. What I d id, I t It's OK, was edit these to tit 
tbe co nt ext of my paper, thU8 resembling paraphrasin g , and 
then cited you using an in conten1: 'footno-te. 
to be a valid mode or col.laboration? 

Thank you tol" your response ~nd oX~er to help. 

Does this seem 

[ would realty 
a~preciate your comments and reaction to my proposal 
(b a ir,ahi2,). [t rep resents the major thrust or my work 
hare : the a na1.ysis 0 1 the e-tfects 01' AUI on the commuoica"tion 
aMong AKWs. It Is oriented toward those In -the soc.lal sciences 
rllther than computer peopl.e . 

Best regar ds , Jim 

t 

lat 

Ib 

Ie 

Id 
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) 

) 

JHD 21 -MA R-73 14:53 15229 
Usl n ~ DCEs .ork by quotin g dIrectly from cited files : 
Collaboration . 

(J15229) 21-NAR-7314:53; Title: Author(s): Bair, James H. IJR8; 
DJstrlbutlon: Idee ; Sub-Collections: RADC i Clerk: JHBi 



) 

) 

( ) 

Jl 21-IIAR-73 10:39 

f ucla-cen ) 

The best way tor network users to contact UCLA-CCN personnel 
(other than by phone) is to use the FTP Nail command . Thjs Nay 
be e~~eeted either throug h SNDMSG ~rom a TENEX Host , or 
thro u g h an ICP to socket 3 then enterlng " YAIL CR LP" . For the 
latter alternative , the co~~and sequence Is: 

tim 65 LF 
iilR F S 3 LF 
Cil l C P LF 
MAIL CR LF 

For mo re in ~ormatlo n, contact the followln g ! 

BRADEN - Technical LiaJson 
NOBLE - User Services/Consulting help 
SELL - Gettina started, ~o rms , charges , and other 

admin i strative information 

15230 

I 

••••••••••••••• •• R r aden lu 

1 



JI 21 - MAR-73 10:39 15230 

(J1 5230 ) 2t-MA R-73 10: 39 ; Au'thor( B): laeti, Jean /.11; Distribution: 
IJ BN( from braden at ccn 1:odey - r ec"lved at USC-lS I'; Sub- Col l ec tio ns : 
NIC ; Clerk: Jl; 

) 

) 



) 

) 

) 

KEY 20-WAR-73 20:39 
reply to 15215, linkIn g in tenox 

Whil e i like your reply, my personal :feelings iJ.re that we can not 
hope to " et such a "super sccretl1.ry" from the system. i would 
s u g ."eat -that you reter rnckenz ie to ray to",lJnson or hob cLements 
ot the tenex group at bbn. 

I 

15231 

I 



KEV 20-MAR-73 20 : 39 1523 1 
reply to 15215, linking 1n t enex 

(J1523l) 20-NAR-?3 20:39; T1tle: Author(s): Victor, Kenneth E. 
(Ken' / KEY ; DlstrJbut10n: /mdk ; Sub-CollectIons! SRI-ARC; Clerk: KEY; 

) 

) 



KIRK 20- WAK-73 21:38 15232 
BUG wIth 8ubst Ltut e with vlewspec D. 

The subs titut e comman d does not work when viewspec D is o n. I 

) 

) 

I 



KI RK 20-MA R-73 21: 38 15232 
BUG wLt h sub8~jtute .Ith vi ewspec D. 

) 

(JI5232) 20- MAR-73 2 1:38. Title: Author( s ): Kelley , Ki r k E . /KI RK ; 
Oi s tribution: I bu~s ; Sub- Co llectJo n s : SR[-ARC BUGS; Cle rk: KI RK; 

) 

) 



) 

) 

) 

MDK 2J-NAR-73 17:10 15233 
Network Vall Addresses 

Ber1: ••• The responses to Larry Robe rts' memorandum requestin e 
the Network mall addresses o~ the Principal investigators 1'alt 
i nt o three categories: 

1) Those whose addresses were explicitly given . 

2) Those who requested that their accounts be set up at either 

I 

la 

USC-lSI or BBN-TENEX. tb 

3) Those who did no1: respond 801: alt. lc 

The purpose 01 this note is to find out two things: 2 

First, who is ~olng to handle the question o~ set~ing up 
accounts at BBN-TENEX or USC-lSI; 2& 

Second, 01 those PI ' s that did not respond, is It because they 
are no lonaer PJ's (i.e., Is the Nle ' s list out or date) or Is 
it because thpy are Simply late. 

Here is what we have ~ound so ~ur: 

Address Known 

Name N1C (dent Netwo r k Mall Address 

Abbott, Robert ABBOTT • USC-lSI 

Balzer , Robert N. RMB BALZER USC-IS I 

Engelbart , Doug C. DeE ENGELHART SRI-ARC 

Heart , Prank E. FEU HEART BBN-TENEX 

Kehl, Wiltiam B. WBK KEHL CCN 

Klelnrock, Leonard LK LK UCLA-NVC 

Marltl, Thomas K. TMM TOM CCA 

M'cCarthy, John JNC hlC CA RT RY SU -AI 

Millstein , Robert E. REM MILLSTEIN USC-lSI 

Neumann, Peter XUDLICK SRI-ARC 

P r att, William K. WKP PRATT usc-Isr 

1 

2b 

3 

3a 

3al 

3a2 

3a3 

3a4 

3a5 

Ja6 

3a7 

3a8 

3a9 

3atO 

38011 

38012 



NDK 21-lIAR-73 17: to 15233 
Ne-twork Nail Addresses 

) 
RaJchelson, Eugene GR (SELl USC-lSI 3a13 

Raphael, Bertram 5R RAPHAEL SRI- AI 3aJ4 

Roberts, Lawrence G. LGR ROBERTS 3a15 

Stockham , Thomas G. TGS STOCKHAM UTAH-t O 30.16 

Sutherland, Wm R. WRS2 SUTffERLAND BBN-l'ENEX 3a.17 

Address to be Arranged at Either usc-Isr or BBN-TENEX 3b 

Baran, Paul BARAN ? 3bt 

Dernsteln, Morton r. MIB BERNSTEIN ? 3b2 

Bryan, Roland F. RFH BRYAN USC-lSI 3b3 

Buchanan, Bruce G. BGB BUCHANAN ? 3b4 

Cooper , Frank S. FSC COOPER BBN-TENEX 3b5 

Culler, Glenn CULLER ? 3b6 

) p 1nk, Robert L. RLF FtN'1( 3b7 

Prank , Ho ... ard HF FR ANK USC-IS [ 3b8 

Kuo, F.F. FFK ? KUO 3b9 

Lampson, Bu"tter w. BWL LAMPSON ? 3b t O 

Lede r berp;, LEDERBBRG USC-lSI :lb:l1 

Medress, Mark M.2 JlEDRF.SS BBN-TEN EX 3b12 

MItchell, James G. JGM MITCHELL ? :lbl3 

Old No t Respond 3c 

Cheatham , Thomas E. TEC CHB A.TH A.M HARV-tO 3c1 

Dines, Thomas R. TRD D[NES AMES-T[P 3c2 

Evans, David C . DCE2 EVANS UTAH-tO 3c3 

Pelgenbaum, Ed .. A. EAF FEIGENBAUM SU-IiP 3c4 

) 

2 



YDK 21-MAR-73 '17: 10 15233 
NetwD rk Mall Addresses 

') 
ForgIe, James W. JWF FORGIE LL-TX2 3c5 

Glaser, Edward L. "LG GLASER CASE-tO 3c6 

Newell, Allen AN NEWELL CMU-tO 3c7 

Pyke, Thomas N. TNP pyreE NBS-CCST 3c8 

Stone , Duane L. DLS STONE RA_DC 3c9 

Uncapher, Keith W. KWU UNCAPHER USC- IS[ 3clO 

VorhaU8., A1.ired H. ABY VORRAUS M [TRE-TIP Jell 

Weissman , Clark CW WEISSMAN SOC-ADEPT 3c 12 

) 

) 

3 



YDK 21 - MAR-73 17: 10 15233 
Network Mail Addresses 

) 
(J15233) 21-MAR-73 17: 10; Ti He: Autho"' ( B): Ku dlick. , Mic h ae l D. 
IMDK; Dlst ri bution: I wrs2 Sub- Collections : SRI-ARC; Cl erk: WDK; 
Origin: (KUDLICK)BERT1.NLS;2 , 21 - MAR-73 17 :08 MDR ; 

) 

) 



) 

) 

l ) 

NFA 2t - WAR-73 10: 18 
SENOPR[NT DOCUMENTATION 

qSNDPIUNT . u. subsystem :to r the TENEX 't l meshari n g syl:ttelll , provJdes 
the user with t he capabllty o:t p rintLng NLS ~o rmu.tted tiles at 
any terminal or tru.ns:torming liles into normal ASCII sequentia l 
files. It was designed to a nsw er the n eed ot Network a nd 
non-local users tor a Ne~n8 o~ obtaining NLS :torlllu.tted hardcopy 
output on te r minals a nd printer s at their own or othe r sites . 
Documentat ion ~or SENDPRINT resides In (USERGU f OES)SENDPR1NT. 

I 

15234 
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21-YAR-73 10: 18 15234 
SENDPRINT DOCUWRNTATION 

) 
(J15234) 21 - WAR-73 10:1 8 ; Tltle: Author(s': Auerbach, NarJlyn F . 
/NFA ; D19tributlQn: /sri-arc ; Sub-CollectJona: SRI-ARC; Clerk: MFA 
; 

) 

) 



) 

) 

MFA 2l - JoIA.R-1 3 10:22 
SENDPRINT DOCUMENTATION 

SfiNDPRINT, a subsystem ~or the TENEX ~lmesharing sys t e~ , provides 
the user with the capabilty o~ printIng NLS formattpd files at 
any ter minal or transforming ti l es In to normat ASCrI sequentIal 
tIles. It was designed t o answe r the need o"f Network and 
non-local users tor a means ot obtai nin g HLS for-matted bardcopy 
output on terminute and printers at theIr own or othe r s ites . 
Doc umentation ~or SENDPR INT resides In (USERGUIDES>SENDPRrNT. 

1 

15235 
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) 
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15235 Distribution 
U~rgraves, Robe rt F . t Shepha r d , C . D. t Brown , Mauri ce P. • 
Ashenhurst, Robert L. , 
Connelly, Linda M. , Troxel , JfLnet W. , Rosewall, Connie D. t 

Webster , LInda M. , Coley , Anita L. Mostrom , Caro l J. , San:fo r d , 
Edwin A . , Tinker Air Force Base , Dunn, Robert M. , Reid , Joseph B . 
, Nisencik, William T . Saka l, Toahlyukl , Pouz ln, Louis, LUndh, 
Yn g var Hi n c kl ey , Robert H. , Ze lkowltz, Marvin Cowan , Donald, 
Pepper , Morlanne , DIxon, Lou i s P . Lee, Ted , O'Malley , MIchael , 
Kirs tein, Peter, Fa rber, David J. , Twyver, Dave, Berns tein, Ar1 J. 
, Liddle , Dave B. , Showalter, A. Ken neth, Au1enkamp, D. D. t 

Barbe r, Derek LeslIe Arthur, Schipper, TJaart , VfLn Sylke , Richard 
H . , Aupperle, E. M. , Lip LnskI , Hubert, LeGatee, John C. 
C:tl.an, Ha.roLd , Neigus, Nancy J. , Sack , Terry, McHale, F rances A. 
(Toni) , Youn g , Re t e n D. , GiLliard, Lucille C. (Lucy) ,Falk, Gil 
CollIns, Ed J. , B~unck, Ga ry , Hea~ner, John F . Beaman, Kathy, 
King, David J. , Mo o d y, C. Jane, Lema ro, Marla E. , Pitkin, Sue , 
Fitzsimmons, Jerry, Hicks, Gregory P. , Maxey, Gloria Jean, Peeler, 
R()berta J. , FLelds, Crai & , McCauley, E rmalee R. , Iwamoto, Mar g aret 
, La r son , Dee , Doane , Robe rt E. , Odom , Dan , Monroe, Brenda , 
Reynolds, Dorothy A. , North, Jeanne B. , Cutler, Pam J. Klotz 
Barn ett , Barbara, Golding, Stan, Chipman, S t e v e G. , Barden, 

• 
Jobn 

P. , Ginsbe r g , Martha A. , Watkjns, Shirley W. 
Fink, Rober t L. , Neir , Jaacov , North, Jea nne B. , Crocker, Ste ve D. 
, Lawrence, Thomas F. , McConnell, John W. , Oll ikalnen, Art A. J. , 
Wh ite, James B . (Ji m ) , Ha thaway, A. Wayne, Foulk, Patrick W. , 
Wlnte r, Richard A. , Van Zoeren, Harold R. , McKenzie , Alex A. , 
Winett , Joel M. , Bhushan, Abhay K. , Pyke, Thomas N. , Wilber, B . 
Mi chae l , Feigen baum, Edwa rd A. , Braden , Robe rt T. , Pepin, Jam es M. 

Wessler , Barry D. , Me tvin, John T. , G reening , Travis L. , 
Sllberski, Robert, Kee ney, Ma rcia Lynn, MacNe il, Diane W. , ~ar tin, 

W. A. , Alr Force GLObal Weather Central (DN) , Hassett, Mar~aret A. 
( llagg l e ) , Smith, :.1. A.. , Boone, Leino. M. , Jones , Diana L. 
lia rtln, Re@ E . , Leichne r, Gene, Fa lk, Git , [sell, Jean, 
Donnelley, Jed E. , Kantrowitz, William , Wol~berg , ~ ichae~ s. , 
Fe lnroth, Yeshlah S. , Hurt, Ja~e8 , Hearn, Anthony C. , Stein, James 
H. , Shoshani, Arie , Harslem, E ri c F. , Yetcal~e, Robe rt M. ( Bob ) , 
Re us sow , Bradley A. , Re ins, E. R . (Dick) , Kadunc e , Daniel L. , 
McCut chen, Samuel p. , Pet rega l, George N. , Madden , James M. , 
Yo un g , Wichael B. r Pu.d lipsky, Michael A. , S tevenso n, Schuyler f 

Deutsch , L. Peter, Da,vIdson, Joh" , O'SullIvan, Thoma.s , Se roussi , 
Sa 1 F. , Bradner, Scot t , Thomas, Robe rt H. , Thomas, John C.. , 
Ral1lll.ne llL, VJchll.el J. , St oughto n, Ronald M. , Owen, A. D. ( Buz ) 

1 
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SENDPRINT DOCUMENTATION 

(J1523S ) 21- MAR-7 3 10:22; 
I YFA ; DistributIon: 1 01S 
NSAG MAG; Clerk: MFA ; 

MFA 21-NAR-73 10:22 15235 

Title: Author(s): Auerbach , MarI lyn F . 
nBa g nag ; Sub-Coltectloos: SRI-ARC NLG 



( ) 

) 

) 

SRL 21-KA~-73 13:05 
~ew Station Aaent at ARC 

To all ne~York peop~e: 
rt's been nice working with all o~ you. 1 have been glven a new 
.Iob at ARC wl~h the analysls sroup and wLll no longer be the 
~ tatlon Agent. Wy replace_ent is Yarcla L. Keeney, (MLK) and she 
witt be able to help you wlth any prob~ems. Thanks ~or belng 
p atient with us, Bye 

• 

'5236 

• 



) 

) 

15236 Distribution 
Har~rave8, Robert p. , Sheph~rd, C. D. , Brown, Maurice P. , 
Ashenhurat, Robert L. , 
Connelly, Linda V. , Troxel, Janet W. , Rose.all, ConnIe D. , 
Webster, Linda M •• Coley, Anita L. , Mostro~, Carol J. , San1ord, 
Relwin A. , Tinker Air Force Base, Dunn" Robert M •• Reid, Joseph B. 
, MlsencLk, Wlllla~ T. t Sakai, Toehlyukl , Pouzln, Louis, Lundh, 
Yn g var , Hinckley, Robert H. , ZeLkowLtz, Narvin , Cowan, Donald t 

Pepper, Marianne, Dixon, Louis P. , Lee, Ted, O'WaLley, Michael , 
Kirstein, Peter t Parber, David J •• Twyver, Dave, Bernstein, Art J. 
, Liddle. Dave B •• Showalter, A. kenneth , Au~enka.p, D. D •• 
Barber, Derek Leslie Arthur, Schipper, TJaart , Van Sylke. RIchard 
M. t Aupperle, E. W. , Lipinski, Huber~ , LeGa~e~, John C. 
Col~an, Harold, N«lKU8, Kaney J. , Sack, Terry, McHale, Prances A. 
(Toni) , Youn g , Helen D. , Gll.llard, Lucille C. (Lucy. , Palk, Gil, 
Collins, Ed J. , Blunck, Ca.ry , Heatner, John P. , aealllan, Xa~hy , 
KinS, DavId J. , Moody, C. Jane, LeMaro, Maria E. , Pi~kin, Sue, 
Pltzsl •• ons, Jerry, HIcks, Gregory P. , Ma.xey, Gloria Jean, Peeler, 
Robe rta J. , FIelds, Cl"aia , VcCauley, Brlllalee R. , l_a.nto, Margaret 
, I.arson, Dee , Doane, Robert B. , Odolll., Dan , Monroe, Brenda , 
Reynotds, Dorothy A. , North, Jeanne R. , Cutler, PaM J. ~lotz , 
Barnett, Bar"bara , GoLdina, Stan, Chip.an, Steve G. , Barden, John 
P. , Ginsbera, Ma rtha A. , Watk.ins, ShIrley". 
Fi nk, Robert L. , Meir, Jaacov , North, Jeanne B .. , Crocker, Steve D. 
, Lawrence, Tho.as F. , NcConnell, John WoO , Ollikainen, Ari A. JoO , 
White, Ja.es SoO (JiM) , Hathaway, AoO Wayne, Foulk, Patrick W. , 
WLnter, Richard AoO , Van Zoeren, Harold R. , Mc~enzle, Alex A. , 
Winett, Joel M. , Shushan, Abhay ~. , Pyke, Tho.as N. , Wilber, B. 
.. ichael , Pel"enbaum, Bdward A. , Braden, Robert T. , PepIn, James NoO 
, We8sler, Ba rry DoO , Melvin, John T. , Greenln", Travis LoO , 
Sllberskl, Robert, Keeney, Marcia Lynn, MacNell, DIane .... , Martin, 
WoO AoO , Air Porce Global .ea~her Central (ON) , Bassett, Maraaret A. 
(Wagg ie) , S .. lth, J. A.. , Boone, Leina M. , Jones, Diana LoO 
Nar~in, Reg E. , Lelchner, Gene, Palk, Gil, I&ell, Jean, 
Donnelley, Jed B. , J:aD~ro.i~z., Wlllla .. , Wol:fbera, Michael S. , 
Pelnro~h, Yeshiah S. , lIur~, Jlu.ell , Rearn, A.nthony C. , Stein, James 
H. , Shoshani, Arle , Rarale .. , Eric F. , lIetcalle, Robert M. (8ob) , 
Reusso_, Bradley A. , Reins, E. RoO (Dick) , Kadunce, Daniel L. , 
McCutchen, Samuel PoO , Petreaal, Georae N. , Madden, Ja._es M. , 
Youn g , Michael B. , Pa.dl.lpsky, Michael A. , Stevenson, Schuyler, 
Deu~sch, L. Peter, Dayidson, John, O'Sullivan, Thomas, Serou8Hi, 
Sol F. , Bradner, Scot~ , Tho.aa, Rober~ H. , Thomas, John CoO , 
Ro_anelll, Michael. JoO , Stouah~on, Ronald M. , Owen, A. DoO (Buz) 

I 
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) 

) 

New St~tlon Agent at ARC 

(.1 15236) 21-MAR-73 13:05; 
Distribution: /NLG NSAG NAG~ 
C lerk: SRL; 

SRL 21-MAR-73 13:05 

Title: Author(s): Lee, Susan R. /SRL; 
Sub-Collections: SR[-ARC NLG NSAG NAG; 

15236 



) 

) 

MLK 21-UAR-73 13:24 

We are gettin8 ready to print _ore copies o~ the Protocol 
Notebook. Are there any pending 
~ t you~ end o~ the tine? (~ 80, 
l ncl~de theM In thIs printlna. 

updates to the Protocol Notebook 
let us know so that we can 
Thanks. 

1 

15237 
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15231 Distribution 
Po s tel, Jonathan 8. , 

1 



· . 
NL~ 21-NAR-73 13:24 15237 

) 
(J15237, 2t-M.AR-73 13:24; Author(e': Keeney, ~arcla LYRn IYL~; 

Dist rlbution: /JBP; Sub-Collection.: SRI-ARC; Clerk: MLki 

) 

) 



TO 21-MAR-73 13:33 15238 

) 
fo tlowina are .odl1'lcations to be .ade to the cbla:_ellllist 

corrections:" I 

) 

) 

1 



) 

) 

l5238 Distribution 
O·Sullivan, Tho_as, 

1 
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) 
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TO 2t-MAR-73 13:33 15238 

(J15238) 21-WAR-73 13:33; Title: Author(s): O'SulLIvan, Tho_as ITO; 
n istributJon: ITO; Sub-Collections: NIC; Clerk: TO; 



• 

) 

) 

) 

TO 2t-WAR-73 6:0 9 
p romp t 1 OK 

Yes te~day [ g ot the totto01ng message atter entering an 
u nacc ep t a ble 
respGnse to the pro.p~ 
"Type CD to aborti 'y, 
NO:" 

88Go ? under su.b.Jt Messaae 
'Y, CR, SPACE, or CA ~or yes; 'n or'N 10r 

Does this aeao C ~oltowed by the tettere D, R, or A respectlvley, 
o r c o ntrol 0, carrla •• return, and co •• and accept? And what does 

15239 

•••••• I 

I 



p romp tlng 

) 
( J15239 ) 21-11AR-73 6: 09; Tl tle: 
Distribution: /JCN; Sub-ColLections: 

) 

) 

TO 21-MAR-73 6:09 

Author(s): Q·Sullivan, Tho_as ITO; 
NIC; Clerk: TO; 

15239 



) 

) 

) 

JCN 23 MAR 73 4:t7AM 15240 
Noles From ~h~ SR J/ Tymshare meetjn~ in Cuper~ino 3 / 2 t 

Ji~ Norton (J CNl , Dnn .allacu (DeW), and Geor~e Kasolas met with 
"tax Bee r e , War r en P rin ce , Mike Marra.h, and Be rt No vak of Tyrtlshare 
(TS ) to d i scuss: 

PerRonnel and TralnIn g 

Tymnet 

C ontractual Items 

PERSONNEL AND TRAlNrNG 

We d i scussed the need for th~ key TS systems man (Marrah?l to 

L 

La 

I " 

Lc 

2 

1110 rk wit h ARC' syst ems pe o p 10 a t ARC to 2a 

1) ga in experience w.ith TENFX on seversl lavels 

2 ) ge t some lnsi ~ht into the workshop user envIronment , 
both see l ng how ARC users work and taking the TNLS course 
to see whGt our " product " is llke . 

The T S people asked ma.ny relevant questions about TENEX , the 
f11a sys teom, protE'cljnn , bacltup , etc that DCW a.nswfOreri 
directly. 

One toplc concerneod th e varIous pr ivlledged status levels. 
We agreed that wheel status wnuld be g iven o nly to TS key 
people , with the E'Kceptlon that ARC m i ght at th(~ beginn ln g 

have temporary wheel status only -for as long as needed hy 

TS . 

MJke w ltl come to ARC Thursday, 3/22 at 9 : 00 to meet wlth PCW 
and JCN to muke 8 ptan :for th.is interaction and s1:ar"t into 
i t . Wa rren PrInce seems to want (~rom MIke ) an J dea of what 

the plan for tra.lnlnp; Is a1'ter thls inItial visit to ARC .. 

/lja;,: saId that it appea.red that thre e job type s would be 
needed at 1'S: 

S ystems Mana~er ( Mike?) 

This needs definIng . r 'm not sure whether jt mfOans 
systems programmE'r and manager o~ others at T S Utility 
center , or impl) es just ma.naMer. 

Ope ratorfs) 

Custome r SE'rvice person 

2 

2al 

2a2 

2b 

2b l 

2c 

2d 

2 d1 

2dta 

2d2 

2d3 



) 

) 

JCN 2 3 MAR 73 4:17AM 15240 

TYN'N'ET 

Notes From the SR I/ Tymshare me~tln~ in Cupertino 3/2l 

This p osJtion Mi g ht be filled by a combinatio n or the 
above two at flrst , but as the lOdd increases would he a 
separate Job. 

This perSO'1 would £ieLd direc t user questJons , pleas 
~or help, etc from the users , attempting to determine If 
troubles are TENE'\( ~Ile prob l ems . NL'i proulems , or user 
traInin g proulems would be eftpctlvely re:f(~rred to ARC 
people reRponsible for NLS and tralnin g . 

We d i scussed the possibility that our workshop user community 
may Include some commercial organlzatjons (like Gener~l 

2d3a. 

2d3b 

3 

Motors, Rell 0"1' Canada ) :from the start . 3a. 

The use o~ the ARP ANBT for such tro1flc needs to be 
Investi ga ted with Larry Roberts (via Al Blue) . 

The use o~ Tymnpt as nn alternati v e connectJon for such 
commercial users raised th e question of where to tic Tymnet 
Into the UtilIty PDP-tO : D irectly throufi!: h the line-scanner? or 
to the IMP? 

A~ter Borne chalkboard d i agrams ond talk , WP concluded that 
tyin~ to the I MP secms best , e liminating tra~flc thru thp 
PDP-10 ~o r possible non-utility trtlff:ic p;a ining accesS to 
tht> ARPANET. 

From ARC ' s point of vIew, the ~oftl ls to provide easy , 
leas t expensive access to the Utility compu~pr . Whether 
Tymnet Is connected di rectly to the PDP-10 , or .hrouph the 
I MP does not s:cpm I mportant to r our purpo~eB. The mal n 
concern if connpctpd directly to the PDP- IO would be ~he 
potentia l Tymnet trftl11c to other points on the ARPANET and 
It s effect 01 the opera tl on 0' the PDP-l O. We consider 
these as two separate issues . 

JCN a~ reed to cnll ARPA to e~plore those ideas 1urther . 

Noto: The cos~ of: usjn~ Tymnet is about $ 5 . 00 p~r hour . 

ThIs Is bused on: 

5> 3.00 per hour con nec t charge ( down to $ 1.00 with 
vCJtume) 

.1 25 per tOOO char 

J 

Jb 

Jc 

Jcl 

3c2 

3d 

3.1 

3e l a 

3e J b 
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$ 

In addition , there is a Monthly charge o~ $2 ,1 50 ~or the 
b FIle connection to the Ne t (r think 1 have 11" rlf(ht, but 
het ter ch('ck) 

CONTRACTUA L JT ~MS 

Dra~t SR J/T S s uhc ontroc t 

Geo r~e Kasolaa ~nrl JON agreed to start p r~ pnratlon o~ a 
d r n1 t subcont r act so that bo th SR I nnd TS will be able to 
ae t t he ne~otlatlon details out o~ the _ay as soon as 
possible to be rpady to sl~n In carly July whvn SRI ~undine 

3ete 

3.2 

• 
4a 

comes In. 4al 

O rderin Q the Pn~er 4b 

TS wlll now ask BUN ~or a quote O lt the Pa~er a t go v ernment 
prices . I r we do J!P t comme r cial. !'IlIpport , thp p rj ce can be 
r enego tlatprt . This true of T FNEX ri~htg OR well . 4bl 

Network interface 4c 

TS seemed su rprisrrl when DC_ mentJoned the f l2. Sk cost of 
an IMP inter£ace. Tt 8houl~ huve been on the list of ltems 
In SR I's RFP . This should be checkect . 4cl 

ex tendin g T S p r oposul expiration date 4d 

TS a~reed to send Knsolas a l~tter extending the date to t 
Au~ ust. t11e y saJd that there would be no chanpe i n pr i ces , 
although W~ a~reed that the co~t n~ thp pager sho uld now be 
added o~ter thelr p rice quote Is obtained from BBN . 4dl 
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P ro PORed Wn r kRhop Utility Hrl.el ARC Job Desc rl. p Tions 

~una Ker for t he Utlllty 

Thi", pe r f'J un should have sp v eraL years rnallagpment experlence 
In the- compute-r fIeld, pre1(~rably 10 the Hervicc center 
operation a.rea. 

~e /slle Rhould have a vood Ima glnat lon , be able to effectI v eLy 
Internct with the user populatJol', the U t Lllty Company , thp 
ARC perAonnel who will prov]de the pro~ra~mln , documentation , 
and tru. l nJn g help needed by thp U t jlity . 

Th i s pe rson , should hove 
,l r Plteruhly tI. BS . 

some COmpllter e~pe"lence , 

Th~ maIn quaLIty nerded i s the abilIty to effect i vely man a ge 
an operatIon . The in s i ~h t needed to quickly ahsorb our 
lechnoloRY to date , ~o perceive- what the ARC lanye r ran «e 
~oals ~re , 80 os to help the UtIl i ty work toward th em •• are 
needed tra Its. 

The sa lary Is open . We must have s uch a person ••• will pay 
what 1 ~ Ileertcrl to ~et the person 

P roqrammc r - TE~EX ~or the utility 

This person should be an e~ls t lna ARC atart p~rRon . The 
tralnln ~ nee d t or this Job Is too detailed tor a n2W 
person • •• • unl eB~ ARN harl 1:1. mllo.n they "eru not need in g . W~ 

!'lhould be Cl:I.rc:ful nol to pirate any BUN peor l e • • • our 
rel a tJonAhlp mUB't not be hurt by that k i nd of th i ne (or any 
othe r ) . 

Pro~ rammer - NLS tor the UtItJty 

This person s houlrl be an alre ady exis~ing ARC statf member. 
Th~ tro J nin ~ needed is too much fo r 0. n ew person . We nee d 
someone who can s rt ur' the jni. tiat qUl:I.ll ty con t r ol I"rocedures 
and make the m work . T hat person mJght very easily be better 
transferred t o anothrr Job u ~ ter 6- 9 month s . The fI r s t taskM, 
thou~h are very demanding and will rPQuir e a bri g ht, 
COmlJ etent, Imu p: In a t l ve pe r so n . 

Documen t ation - writer o r research assistant 

In thi s urea , we need more help for MF A. We nls~ need another 
1'r"'9h viewpoint about documentation. It 1M not good :for MFA to 
be "Ituck atone in the d esI gn of th e ctocumcntatlon a nd the 
wrltln~ . Another writer would hel p . On the other hand , the 
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Proposed Workshop Uti lity Hr i el APe Job D~srr l p tl ons 

workload in th e ~rCD o~ 8sBj~tance t o UFA as R wri1cr Ls hi g h . 
How can we S~ l both more writing and more help tor our writer? 4a 

r~ wou l d he niee for this pe r son ~ o hav~ had experi e nce in 
the area of u~cr documentation we produce •• and in the 
produc tion o~ it. ~FA had such experience when she arrived . 
Can we he SO lucky nva lo? 

Tralnin~/teachin g pvrson 

This person should have taarhln g exprrlence , prererab\y In 
thr online systems aren , but not np c esBa ri\y BO . The most 
vaLuable t r aIt I s the he/she should be a "natura l ll te ac her •••• 
have the qualities that Ro o d t eache r s have t o reatly J1 rab 
the l r students . Tn addition , thi s pe r~on mllst be ab le to learn 
ou r technnlof(y, understand the low e r a nd hi ghe r level 
implicu.tJons, th e deta It s , and become a p ro"flc tent- uscr •• al l 
In a short space ot ti Me . 

One ~f ARC's b J ~g e8t challenge s he r c Isthe tralnln ~ of the 
teache r . 

Th i s pe r s on mus t be willIng t o travel LOTS •• pprhaps 1/ 2 tI me 
~o r ft year . T hi s pe r son must be s iny. l e •• • with n o ~ trings to 
spea.k 0" . 

The t~achin a here 1 ~ really a combination of ftnnly~is 
( .. 'at- chin g students . ana lyzIng off Ic e s ituationR) and t eacher 
( ~e ttin ~ the deta ils ac r oss wh it e " communicating " with th~ 

s tutten ts. 

The tellchinR wIll probably be done both at the user 's sites 
Hnd over the Net.o rk via DN LS , TNLS •• Some ARC t rainin c 
sess i o ns wI ll occur , but "from the sta rt of th e UtI t tty on , we 
rxpecl more o~ the trainin g t o be done " o n the roact " o r o v er 
the network . 

A RC CommunIty Deve lo pme nt Interfuc~ 

Th i s Job n eeds descriptio n by R~W . 

ARC Wo rksh op U~er De vel opmen t Interlace 

T hi g Job needs de~crlptlon by J CN . 
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Fnne l hart , Dou""las c . t Watson , RIchard W. Van Nouhuys , Di rk R. 
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Graphics Stand~rrl~ 

l; .. uJ", 
f am doubtful that we can be of any nsslstunce in your e:ffort to 
rf"sefLrch ~rllphlc!'l standardization . No~t of cess ' s s rophJcB 

terminals nre ' bome- g rown' and during the develoomen1 of these 
tprminllls, we knew of no standards which oxisted in the ~ejld of 
Graphics . However , it Is probably safe to !'lay tha.t any standard 
which may exist or mny he adopted i. s most likely to be 
(ri~thtully) I RO degree~ out of phase wJ~h the technlqueR 
cmpl~yed In ou r hardware . Sorry we can 't be of nny help . I 
mfLinly wanted you to kno. that we hadn ' t lanorpd your r equest ~or 
Information . Ro n Stou~hton/UCS B 

t 
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M~xwell, Cra i ~ s . , 
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AA W 22 - MAR-7 3 6 : 44 

Dear J~tlnne , 

r Jus t r ecei ved my upda t e t o the " D l 1'ec tory o"f Ne t .. o 1' k 
l"a1'1.1 clpants "e J ' 1ft pleased to see that 90",e or th e sections a r e 
no l on~e 1' photo-r educed , they are now muc h mo r e r eariab l e e 
Regard."" Alex 
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No rth, Jeanne B . , 
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NIC rt l ~ ~ributlnn of BBN Report 1822 

Se nt to JHN S WLK 
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) 
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N r c dIqtributlon of B8H Re port l~22 

1 am In the p roce ss 01 p repurin~ an update (po9s 1bLy a whole new 
ed l tl on) of BBN Report l 822 , Speci1'icn-tiC)ns 'for the 
int e r connectio n of a Host and an TMP . ccording to my r ecords , the 
N r C is ~up?osed to ""t 120 updates {( think these nre mostly to 
11,: 0 in the- "Protoco l Notebook"). However , the last time I 
dis tributed a n updatp I think [ remember that 1 20 coplos wasn1t 
enough . S usan Lee was Elllpp09",d to 1e t us know , after some study, 
how many copies were really desired. Is someone workin g on this? 

l 5244 
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N('\ rt h , J ean n e B . Keeney , Marcia Lyn n , 
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Question a bout Imptementll.tinn of SENDPRINT 

S mok",y, 

While usIn g 
" lreo.dy I n use 
NO 
or the messa g e 
T CANT 

'!sendprint !! from 
r frequ e ntly g et 

1:he BUN' ,'lP, If the p r inter I s 
elther the mesRa~e 

T'm tryln~ to unde r stand hoy tese messa g es ~re gener~ted . Do you 
!'tend them? II not , d('J you use the "commands f r om the Network " 
TIP feature (TIP Users Gujde pfl. g e 5 - 1 1' to send a "Set Device 
Wild!! or a !! Receive Prom Socket!! command ~or the l i ne printer as 
thouIl h it were from Iny TTY? If your answer to both ot these 
queBtlons Is no, we wIll put some po.tches in the TIP soltware to 
try to discover what iR happenin g , so please check your lls1:"l ng 
before answerillg . 
~e~ ards, Alex Mc Kenzie 

15245 
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Wallace, Donuld C . ( Smok ey) , 
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Answer to quest Jon on ImptemHntatlon o~ SBNDPW1NT? 

) 
Smokey , 

OOPS . 1 Just got the documentation on sendprlnt . I t seems to 
say that you usp II Commands .from the Netwo r k" to send a " Set 
Device Wl ld " to the printer from my TTY . I f so , at l is expla J ned 
and you can ignore My questJon nf ear l Ier th i s morni ng. 
Alex I. 

) 

) 

I 
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Wa ll bee , Donal d C. ( Smokey ) 
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t es t me8sa~e to myself 

t at the message stu~l 
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test meSBAqe to ~yse l f 
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R0gen:t'etd , At J. , 
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t es till essaJ! e 

) 

tllis I s a test of mC9sa ~e9 1 

) 
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Rn~enfe l d t At J. 
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'lhls is 
L4928 . 

o substant i a lly revig ed ed ition 
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appea rin g as 
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{NTR:J DUC T I ON 

In the next couple of years, -thp system de v elopers at AllC 
would like to make the 1oLtowing kinds ot chan g es a n d 
extens ions to NLS: 

Relmplement a mixed teKt and g raphics capab iLity. 

Combine alL o~ our data base mana g emen t 
coherent ft o d conside rabLy ",are powerfuL 

i'ac i 1.i tiE'S 
(in fact , 

into one 
pe rhaps 

externaL to NLS ) common data base mana g ement system . 

Redes i gn and reimplement the Jo urna l and I den t systems to 
take advan1ag e 01' the new data base mana g ePlent capa.b l Lltles 
and to g r eatLy e nhance the r eir l e v u l capabLli ties these 
systems must pro vid e in orde r ~or there to r ea lly be a 
Diulog Suppo rt System . This inclUdes making the JournaL 
processes conside r a bly fa ster a n d suppo rtln ,g multi - site 
Jou rn al and Tdent systems . 

~llow resonabLy easy, ~A Jrly effi c ient access t o other 
subsystems (perh aps on other machines in the NET) th rough 
NLS . This must be a rather power~ul linkag e , since we wish 
to be able to mo v e dA ta to the remo t e subsys tem f rom NLS 
tILes or from the user and get data back to the user o r 
into his 'fi l es. 

We want people to be able to construc t specialty 
runct i ons in othe r p r o g rammin B 1an a uages whlch ca n 
coup l e with NLS in thi s manner. This includes the 
ahi lit y ~or these prog ra ms to access NLS capabil jti es 
and to manipulate informa tion po rtrayals (on d i splay 
scree n s , e t c .) .tor the user . 

We should a1.so prov ide facll.ttles 1I'hlch can be used by 
other pro g rams in t he NET to provide users wjth NLS 
capahil iti es wi thout those u sers h a vin a to be awa re ~ha~ 
they are usin g NLS . 

~upport extended c h a rac ter 
mathematical symbol s , e tc) 

se t9 ( G r eek 
In addit i on 

alphabet, 
to a wide v ar i e ty of 

fon ts nnd sub- and supe !'-sc r I p t i n M. 

Support multL-sJtp. NLS's : that is , a sI n gle NLS that Is 
running on more than one computer. For exampl e , the 
interactive command speci~icatlon could be done 'I nea r'l the 
user and the riLe manipulation could be done 'I~arther " 1rolll 
him. One can imagine the use of spec i a l ty machines or 

1 

1 
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1.4 
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systems 'for 
management , 
computa ti o n. 

r ap i d text scanning 
speclal i zed d l sp l a y 

o r substitution, data base 
processi n g , o r lar g e - scate 

S uppo rt It. wide variety o'f terminals, 6daptlng appro p r Jate 
use r interfaces £or each type oL t e rmina l . with o ut majo r 
cha nges to NLS. That i s , to whatever extent possJble , 
p r o v 1 de te,-mina 1 independent command language 
speci-flcntion. This allows liS 1 0 make n e w subsystems Bnd 
new comma n ds without r egard t o th e pa rti cul a r use r feedbac k 

106 

requ ired fo r ~ach type of terminal . la7 

locrease the execution et~iclency of NLS . 

Prov l de colftma nd l a n i!uaMe programm! n S :facIt i ties. 

Prov ide It. file system that can accOmmod~te It. wjde vari ety 
of data, not Just text and/or graphics . We e nvIsi on a 
LJSP-like p r ope rty lI s t associated with each node in a n NLS 
~ Il e , .here the " p r oper tyl' indicates the fo rm o~ its data 
~ n d speci~ies a set o~ access Xun ct ion s to r manipulat i n g 
it. 

Pro vi de "virtua l" 'f i les whic h the user pe r ce ives (and 
mtlnipula t es ) as 0. s i mp l e col l ec tJ on 0'[ t nj'n rl'lllati o n, but 
may , in .fact, be pa rts of sev e r a l physIcal f iles . We fee l 
that a user s h o uld be able to take a lt e r nati ve paths 
throu~h hi s in fo rmatI o n a n d have jt presented to him In 
dl:f1'erent ways (with access and ml.l. nipula 1.l o n rights 
depe n de nt upon the path t a k e n'. 

P r o vi de increased us e r assis tan ce features . Th i s ca n most 
r eadily be d on e by having the command l anguage desc rIbe d In 
a da t a struc ture ~hl c h ass i st an ce tacill ties can exa mIn e. 

Provide a broad r ang e o~ :to rm a tt ing capabi liti es for 
d i spl ay users . Th i s .eans that one shou l d be ab l e to see 
the result o~ power~ul ~o rmat tl n ~ ( such aq the Outpu t 
Processo r n ow p rovi des ) and s till ed it t he f l1 e ( s ). More 
work should be done on :to r~a t ters . 

sough t to describe 1he fo rmat ( o r 
01' tt l independen t at the r il e . 

New ways should be 
a t leas t ce rt al n aspects 

In ~ddit i on , w e must p r o vJ de a solid N LS to network users 
throug h th~ NLS UtJlJty Se rvi ce . 

The remainder o~ this pape r discus s es the p r oblem areas which 
must be rtealt wLth in order to p roc eed with the abo ve 
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ob.Ject I VOl:! a We include a discussJon ol po~s lble ~lte rnatJve 

de va lOPnlen t ~t ra tegJ es and a recomMPndll t ion fo r the approach 
we should ~ollowa 

THE SOFTWARE ENGINEERING CRrS(S 

Althou~h the g oa l ot provi ding ~ood soltware e n ainee ring tools 
somet i mes con~licts with the ghort~r term problems or 
pro~rftmmerR and manaAers , the penalties In cost and 
reliahility associated w it h non-modul&r s oftware are so high 
that dec i sions about modular progrwnmlnK systems and 
m~thortologles s tlould re11ec~ ~he best available engineerin g 
techniques . 

The cur r e nt econom ics o~ large computer sys~ems su~ges t that 
so .It ware devE"lopmen -t COB t9 exceed hn rdware cos ts, and the day 
I, s comlnA when software system v endors will throw in computer 
hardware as a ~ree bonus 10r the purchase of a so~tware syst.m 
(even today, one can buy in qunnity a small computer on three 
chips lor about ten dollars) . Faced with rlsl n e software 
deveLopment costs and pl. Hmmetlna hardwar e coats , we must face 
up to the realities o~ l.ara:e BoLtwar..- systems : 

Mnch ine dependence 

The expected lile~IMe ~or most so~tware systemR exceeds 
that 0.1 any piece 01 computer hardware , and should be 
Inde penden t o _t the supporti. n a: hardwo.re proreRBor. 

ModularJty 

The hund r eds of' pieces in a laraa software system are 
developpd over a long time period. Each componen~ must 
be produced and veri-fied lndependf>n"tty 01 other software 
componf>nls In the system . Symbols must be localizab l e , 
to avoid the pl l ~h t ot most systems in which only one 
level 0" external comnlunlca"tlon Js supported. 

The e~ternal Interfaces for any ~odule must be 
explJcltly deJ'ined and documenterl a The implelllentu-tion 
lftn~uaae should require the explJc lt spec i~jcatJon of 
module Interlaces to allow mechan i cal verification of 
module Interconn ect lonsa 

There must be reasonable ~acili~les for keeping ~rack or 
exlstlnJ( lDodules , their lunctions and lnter1'aces. and 
th e structure o~ sys~elD5 built f ro~ them . 
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Rel i abIlity and Maln~ainability 

Systems which are Intended to be u sed by people Ln their 
day-to-day work must, like the teLephone and power 
utILIties, be extremely reliable. The economic and 
psycholo g ical consequences o"f their be in g unreliable 
would be d i sastrous. LearnIng to make so~tware more 
reliable and rohust is, there~ore a ma .lor concern of 
research In~o human augmenta~ion. 

tn mosl l a r~ e so~tware syst~ms the costs of enhancements 
made 9ubs~quent "to initlal impLementatton (usually 
reLerred to as oro g ram maintenance) exceed the 
deveLopment cos+s o v e r the li~etime at the system. Thls 
is clearly true o~ our environment. 

Moreover, e-ach change makes the "folLowl n g one more 
di~~icult and the system mo r e di~ficuLt to alter: thIs 
is almost certainly not completely preventabLe, but the 
ngl n ~ of a ~ystem can probably be glowed down 
si~ni£icantLy by payin g attention 10 Lts health 
(cleanliness o~ interfaces) as part of its maintenance 
and development. 

THE INDI C ATED SOLUTIONS 

The ch~llan ge of p roducing software that satisties the 
requiremen~s or a constantly evolvIn g Rystem req\llros a set of 
sophIsticated enginee r ing tools. Among thel3e are 

1) An implementation system which supports softwarE' 
enfl,ineerlng practices , incLuding 

A' a hI gh leveL (machine independent) implementation 
Lang ua (llc. 

See Apoendix c . 

B ) source lan g ua ge debugfl,Jng facilities. 

C ) pro~ram Inte~ration tools: dynam i c loadin g , virtual 
process binding , add r esS space mana~ement, an~ control 
of sys"tem structure and mOdule interrelationsblps . 

2 ) Oegj I!'n and dOClimon ttl. t ion me1 hodolo g ies lha t encou.rage 

2b3 

2bJa 

2b3b 

2b3c 

3. 

3.1 

36La 

3al a t 

3atb 

3a1c 

modularity . 30.2 

Bxtensibiljty and modi""fJahillty are attributes that !Rust 

4 
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be built into the system from its lnceptIon; they cannot 
be retro:fitterf. 

J) So rtw~re production tools that allow co Llaborati v e 
development work. These Include syst~m documentat i on aids 
wh ich understand p r og r ams and theJr jn~erconnectJons, and 

nol just text-editin g o r (Byn~acl· 1c» ln1'orma 1 ion retrieval 
t echnlques . 

4 ) Software rneasu .rement tools that prov i de pe rf ormance 
analysis data based on measurement o~ the runnin g system . 

Tbe MPS system was conceived and i s heing deve l oped to meet 
some of these needs . 

The MrS approach toward the deveLopmen t of large software 

3a2a 

3a3 

3a4 

3.5 

3b 

systems 3c 

The Modular Prog: r amrn ing System (MPS) i s 
the dev e l opmen t and continued evolution 
systems in an interactivo environ ment. 

0. set ot 
a f large 
All such 

so~ ~ware systems share certain characteristics: 

tools tor 
sottware 
large 

(al) they a r e the work of a g roup of peopLe whose 
membership ~il~ cbange o ver time; 

( a2) they are necessarily constructed from a number o~ 
separately dev eLoped prog rams; 

(a:) they evo lve and grow throug hout their ll:f etimes 
( and there i s evi d ence that they nlso I'a g e" [Lehman S 
Be ladY 1). 

MPS aims to decre8se the effort required t o build and 
evolve such sys tems (lnd t o increase the rel .labi li ty 01 the 

3cl 

3e l a 

3c tb 

3c le 

resultant products . 3 c2 

Po ints 81, a2, a3 are axiomatic s tatements abo ut the 
dy n amics of all l a r g e so~tware systems. The followln g 
discussion usps these and a few other a xioms to establish 
des irable characteristics for MPS. HopefuLly ~here is ft 

~lnimum at hidden meaning in th e followIn g : Fach axiom and 
consequence is intended to be taken strictly at face value. 

\fe 1'1 rst add two mo r e axioms to the ahov" st.!t: 

5 

3c3 

3c4 
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(0.4) Lu.rge so"ftware systems Qlus ·t be able to tUke 
8rlvnnta~c of ava ilab Le hardware for efficlency. 

( as) Program bugs are not known before they occur. 

(a40.) al - a4 impLy tha~ softwa re components, hereafter 
called modules, should be separately compllahle and 

debug~able. Therefore there must be a way o~ linkjn~ or 
binding separ ate components toge ther to provide an 
environment (data and prog rams) wJth in which a module can 
be dehuf[ged. 

(0.6) In 
be able 
pro~ rums 

an interactive programming environment , users must 
to develop and use debug~lng tools applJcable to 

1n the some programming system . 

0.4a, as , and 0.6 -toAether imply that 

(0.60.) the en vironment ot a program must be dynamicaLLy 
ol terabl e t 

(a6b) a pro~ram should not hav e to be altered when its 
environment chan g es in ways Which do not a~fect the 
spmantlc Intent of the program this Is called 
pro~rammina generali ty. 

«(\30. ) 43 s u gges ts that a desirahle characteristic 1'01" 

tools :for buildI n g larg e systems should be that the energy 
to chan~e part or the system shou~d be more a tunctlon o~ 

the complexity of tbe change than 01' the size of the 
sy9tem . This ls very hard to achieve in practice , and 

perhaps the bes~ we can do Is to make it a fUnctJon 01 the 
In-terconnec'tedne!'ls 01' the system local to the chu.np;e . 

( a3b) A new system a l way!'l bas parts which are tunctionally 
sImilar to pr~vlously developed $ystemS . The new system 
ma.y therefore be rega rded as a change (thou~h perhaps 
sUbstantial ) to an older system. a3o. then points out the 
necessity for being able to reuse components which have 
been made relIable through usag e. This increases the 
In itI al reliabllity of the new system, decreases its cost, 
and sppeds up the tryin g oJ: new ideas . 

(a3c ) One way 01 constructing useful cnmponents is to 
build them Lrom combinations of already existing mortules 
(a:)b). Hence there must be a way oj' bundl.ing usoi'ul 
contifoturations toge ther as seemin g ly t).tomic modules so they 
call be readi ty reused. 

6 

3c4t). 

3c4b 

Jc5 

Jc6 

Jc1 

3c7o. 

3c7b 

JcR 

Jc9 

3cln 
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~HE PROBLE~S OP THE CURRENT NLS SYSTPY 

NL S Is a lurRP , costly , and intrIcate BottWft r e Byste~ 4 l~ 

provides the user with power1'ul and sophlsticRted Infoma-t:lon 
handlIng tools , y&t 8.S a Bofh~·are BystefQ 1 t hns Reverel 
p r oblems .. ....e have at t empted to identl ty thp aze n e r a l problems 
0' tile NLS 80ftware sys tem with the premise that It is 
essential to address the p ro b lem s 01' NLS In o r der to exten d 
It s capabil i tIes . 

The problems 01 NLS DlII.Y be tracked to two jol(ene r al sou r ces: 
i nRuf/lclently pow.r~ul implementation facilIties and design 
d~~ lclencles In portions of the system. Most o r the trOUbles 
ot NLS stem from the f1 r st source , and it should be noted that 
the NLS sys t em Ls quite nicely desl~ned ond integratpd 
(compared to many l arge so~tware systems). 

The ~cne ral problems ot the NLS system are! 

1) NLS I s d l1'fJcult and expensive to maL ntain ond modlfY 4 

As 01 r eady stated obov e, mos~ of the ~OHt of a sor~ware 

system Is encoun tere d In the ma intenance and enhanceMent 
phas~s of the sys~em which Lollow its Ln.ltlal 
dev e l opmen t 4 

~hesp hl a h costs a r e principally a result of 
shor tcom in gs In th e softwa r e development methodologies 
and tools . Mo r e spec i~ically we leel NLS Is dLff l cult 
~o chan~ e because: 

1 t h as diffuse functlonal Inter1aceS 4 

The information bandwidth nlon g funct l onal 
in~er~aceB is large .. Most parts 01' NLS make 
s i g nJficant assumptions abou t tacilJtles provided 
by another part of NLS 4 The handwldth of 
assumption s spannIng the func1ional inter"faces 
p r o vi des some lIIeas ure 01 the degree or' 
interconnectedness of t he system , and 1 t I s the 
degree ot the Int e rconnectednoss that impac t s the 
d l ~f l culty of changln" any po.rt of the sys tem4 
Using Rloba lt s h a red v a ri ab l es to pas~ information 
betwee n procedures obscures the t"r ue comp l exity of 

4 

4a 

4b 

4c 

4cl 

4c l a 

4c l h 

4c 1 b .t 

thei r mutual interface . 4clb l a 

Jts com.munication paths are unverlfipd. 4c lb 2 

7 
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Program modules cstBblish communica~ion paths to 
program data and function ~~cLlJties. The user 
and p rovjder o~ the d8ta/~unction ~acilitles mus~ 
agree on the reference protocol aod definition o~ 
~he facill1y . LtD prov i des no capability ~or 
ver i fying the correspondence between £ormal nnd 
actual arguments ~or a function or between the 
de~lnltion and u se age o~ data structures . 

It is diff i cult to ~odlly data representation . 

LtD does not provide s uffi cie n t data de~initlo n 

and st ructurin R 1acilltles . The RECORD and F I ELD 
tacili~les a r e us~1 ul, but a r e not ~e n eral o r 
powerful enough to describe many data structures . 

The fact that the synta~ tor access ing some data 
or functional fac ility in tlle L10 system is 
dependent upon the type of the object (fl different 
nota~ion is used ~or 1unc t lons and ar r ay s 10 r 
example) implies that D change In th e 
i mp lementatJon strategy ~or a pa rticular p ro g ram 
facility may requJre that all o~ the references be 
altered as well. F inding and editing all o~ the 
references in a large so .ttware system is 

difficult , unreliable, and expensive . 

11 is dlf .f icult to control th e scope o~ names. 

The scope ru Les are not 1'1 exJble enough to support 
moduter p ro g rammin g de v elopment . It 1s oat 
possible to assu re name uniqueness across 

4clb2a 

4c l b3 

4clb3a 

4clb31l 

4clb4 

independently de v eloped parts o.f the system . 4clb4a 

The command pa r s i ng ~or NLS is not centrali7.ed. 

/itak ln i/: siu;ni.f i.cant cha n gps to the NLS command 
language necessitates modl~Ylng many o~ the 
compone nts of the system because command parsing 
Is d i stributed too widely. 

NLS has Inadequat e system documentation, and it i s 
dlf~icult to learn about the desi~n and actual 
implementation ot the system . 

2 ) NLS is running out of address space . 

Currently the r e are a bout 65 pages of add reAs space 

8 

4c t b5 

4c1hSa 

4c1h6 
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remajning for NLS on the PDPIO . We c~n not continue 
present cumulative development techniques much longer as 
the address space prohlem wi II soLJdly halt devetopmen1-
work until so l ved. NLS was not rlesl g ned to support an 
overlay system. llnd the retro~lt o~ a segmentation or 
overlay sys1:em in10 the presen1: NLS ~outd he a 
substantial effort . 

1) NLS Is tied to p r ocessi n g exclusively on PDPtO's. 

LtD Is quLte machine dependent and the machIne and 
operat ing system deppndencies are widely dispersed 
througbtout the syste~ maki n g It dl~f j cult to move any 
or the present NLS system to a non-poPtO pro~eSBor or 
one which does not run TF\NEX . 

4) NLS Is expellsive. 

The execution cost of NLS is hi g h anti on a "feature by 
featu r e basis is not competitIve with othe r 
co rr esponding 
capobi lit Les 
that seems an 

so~t.are systems. NLS encompusses more 
tha n llny compa rable so:ftwdre systen' , yet 
Lnsu~flcjent reason to tolerate high 

computer cos t s for NLS . One way t o 
NLS would he to build the system so 

lower the cos t of 
that part of the 

processing may be distributed over more e~~lclen t 

specIal applJcation computers . Global code optlmizatlon 
and he-tte r st ructurin g can Im p rove the opC1'lcJency 01: 

NLS . 

EYALUATION OF ALTERNATIVE DF,VELOPVENT STRATEGfES 

Given that the NLS syR t em has a k n own set ot derlc i enclcs 
common to most Larfle softwn r e s y stems , the question i s " Whut 
dBveLopment strategy Is most app ropriate fo r accomplish ing the 
~oals o~ (t) signl~ icon -t ly extending the capabili ti es ot NLS , 
(2) solving exist in g NLS prublems , and (3) provicti'l S a so li d 
RD~tware foundatio n ~or NLS wh i ch will faci lit ate ~ut u re NLS 
developmen t ? " 

A set of five alternotIve development strate g ies are suggested 
below . Each has i ts own merits and dra."backs . We hav e 
hJ g hli g hted the implIcations o~ each strateg y and have tried 
to assess the tong ran g e u.~ wrtt u.s shorter term ImpticatJ ons 
of e a ch Plethod. 

IlLAN I -- Status Quo approach 

4c2a 

4cJ 

4c3a. 

4c4 

4c4a. 

5 

5a 

5b 

5hl 
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The S~8tuS quo app roach 1s the ~ontlnuation of present 
development strategjeH utlllzing present devetopment 
toot s . 

Itdvan taaes: 

t) Sys tem remains stable and intact. 

2 ) No resour~es are "diverted " ~rom NLS 
enhancements to the development o~ better software 
e n g ineerin g tools. 

3 ) Retraining of de velopment personnel is no~ 
r equired. 

Olsadvantagrs: 

1) So lves none of the problems o~ the present NLS 
system. 

2 ) Likelihood ot s l~nl~lcantty e~tendlng the 
capablll ti es o-f NLS 1.9 very low. 

DiscussIon: 

PLAN 2 
eys tern. 

It appears that this courAe o~ action Is a 
dead- end r ou t e . The address space problem is very 
r~al and wilt soon halt NLS enhancements untlt It 

Is solved . The cost 01 maintaIning a nd 
Incrementally modI~yln~ the p resent ~LS system is 
proportlnnal to its size , and this cost will 
continue to rlse. Our development resources wjlt 
eventually be consumed In maintenancE' actlvl~les , 

and It is doubti'ul i f' m'uch 01' the pl unned grow th 
-for NLS can be ~ccomplished using this approach . 

Reimp tementation 01' NLS using existIng LtD 

"Ih is stratep:y proposes that major po rt lons of' NLS be 
r edesi g ned and r e lmp lemented ~o improve and enhance NLS 
and provide a beter foundatIon ~o r 'future development 

Sbl a 

Sb lll.l 

5bla la 

SbJath 

5b1o.1c 

5b ta 2 

5b la2a 

Sbla2b 

Sb la 3 

5b1a3a 

Sb2 

work. Sb2a 

Advantages: 5b2a l 

I) Some of the present NLS problems can be solved . '5b2a l a 

10 
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o v e rlay mechanism can be bull t to ~o lv e the 
add rf'~B p ro b l em . 

lhe command par sinp, ce n be cent rlll Jzed . 

th~ system may be rerl esigned 80 J1 can be 

5b281&1 

5b2a 18 2 

dis tri bu t ed o v e r se v e r al PDP I O~ . Sb2ala 3 

t he sys tem can be ma de morf" f'fflcient. 

the 1unctlonal Jntertu.ce9 may be cleaned u p . 

Disadvantages: 

1) Doesn 't so lv e some 01' th e most c riti ca l 
problems of N'LS (w h i ch a re d u e to c urrant 
developmpn t toolst not Simp l y shor t com in g s in the 
p r esen t i mpleme ntation 01 NLS ) 

2) R i a: h CO'3t ( re l at iv e to payorf ) 

Discul"Rjon! 

The r edeai ,gn and rei ",p l eme ntu.t ion of NLS using 
present de v e l opmen t tonls can obvious l y so lve o nl y 
tho~e p r ob lems which are r e l ated to des l sn or 
I mp l eme ntatlon inadequacies of t he c urr e nt 
I mp l emen t at ion. U n~or~uno.tely , some of th~ mos t 
cOR tly prob~e~s of NLS are r elated to o ur c urrent 
dc v eloPltle l1t tool s and me-thOdoto ~y , and a cha n ge in 
this ~ rea i s indica t ed if we hop~ t o be able to 
ad nress these problems. 

PLAN 3 -- Impro v e Lt D de vel op",e n1 s y stem , t hen reimpleMent 

5b2a la 4 

5b2a 185 

5b2a2 

5b2820. 

5b2a2b 

5b2u.3 

5h2a3a 

NLS 5b3 

This dev e l opme nt pla n cal ls fo r the improvement ot t he 
LIO implementation too~s followed by the r edes i g n and 
r eimpl eMc n -tatlo n o~ NLS usinp the I mpro v ~d system . 

Ma n y of the def i c ienci es of the NLS sys t em aq cnuroteraled 
p r ev i ous l y .. d.y be d irect l y related to de:t l c i encies in 
-the L t D .I mplementa tion system . Spec lrlca ll y , we have 
identified eight sho rt com lnAB of 1ho LIO sys t em that 
hav e di re c t i mpac t on th e curren t ~ottwa re p r ohtems of 
NLS . 

Some prob l ems of the current LIO system : 

11 

5b3a 

5b3b 

5b3c 
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1) Inadequute d ata de~lnltJon facilities 

2) Unco ntrolled and unverJfied procpdure interfaces 

3 ) Mini mal type checking: peri'nrm~d by the cOlnpi ler 

4) Lack of a consistent rererence notation 

5) [nadequate control over tho scope 01 n ll.nles and 
def inj t ions 

6 ) Jnsu$flcient ly optimized code 

7) Mach ine dependence 

B ) Comp lete data/procedure deflnJt Jons not available 
at compI le time 

In uSBertin ~ that the Lt D system can be chang ed , we 
should identify exoctly what changes are contemplated 
and how they muy poss i bly be accomp llsheda 

plan 3A -- First extension to current LLD system 

Items 1-5 listed above Bre princ i pal contributors t o 
the di J'.ticulty of cha.n",e prohlems 01' NLS . If 'lVP 
expect to me a ningfully Impact the modif Jabllity 
charucteristics 01 NLS , then it Is (!ssential that 
thI s set u~ LtO problem9 be addrp.ssed . 

Let l s consider then that thi s constitutes thp minimum 
set o~ LIO enhancements which are essential £01' 

5 h3cl 

Sh3c2 

5 b3c 3 

Sb3c4 

5b3c5 

5b3c6 

5h3c7 

5b3c8 

5b3d 

Sb3e 

Sb3e L 

provIdin g hetter deveLopment tool s. Sb3e2 

Advantages: Sb3e2a 

1) provIdes a software imp Lement a tion s y s tem 
for the p r oduction 0-1 more modj1'iable so1'tw8.t'e . 

2 ) CLeans up most o~ the maJor problems of NLS. 
S b3e2a 1 

Sh3e2a2 
Disadvantag es: Sb3e2b 

I) The level of effort required to impl ement 
these chang es to L10 Is lar g e and may easily 
exceed that e1'tort re qu ired to complete the NPS 
system . S b3e2bi 

12 
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P1. an 3B 

2 ) Requires b transliteration of NLS. that is 
the changed LtO could not direct ly compIle 
existJng L10 code . 

Second extension o f Lt n system 

plan 3B i s to extend LIO's scope oL names rul es to a 
ceneral nam.l spac e Sys t OM incorporating the r NCLUDE 
definition lucJ.lities o~ NPS. 

Ad van t ages : 

1) Solves ~be restricted Ilame space problem. 

2) Fa Irly ine xpe n sive to imp lement. 

DIsadv a nt ages : 

P l an 3C 

1) Doesnlt im pact most o~ the p r ob l ems . 

2 ) RequJ rps a restructuring of NLS . 

3 ) Requir es a n ew loader B n d prohably new 
debu@gin g t oo l s . 

Th ird exte nsi o n o~ Ll0 system. 

Plan 3C culls lor turning LtO into a g lobally 
op t Imizi ng compil e r I n order "to increase the 
execution eff i ciency of NLS . 

Advan"tages : 

tl Gain in e~l icl ency . 

Dlsadv a nt ap.es : 

1 J D if~lcult t o i mp l ement in tr ee-meta L t O. 

5b3e2b2 

Sb3'f 

5 b3:rl 

5b31'ln 

5bJf tat 

5b3.t lu. 2 

5b3'flb 

Sh3tlbi 

Sb3f l b2 

5bJrtb3 

5b3g 

5b3,, 1 

5b3g1u. 

Sb3g1al 

Sb3g l b 

Sb3" lbl 

Ge n eral discussion : Sh3h 

The /iPS system was des l ~ne d a n d 1 s be lng de v e l oped to 
sol v e the problems 01' the LIO implementation syst em . 
The dec i s ion was made some time ago do deve lo p MPS 
independentLy ot the L 1 0 system . Plan 3 i s a 
rejection ot "this I dea a nd 6 proPoAal to enhance L I O 
until it app roaches t h e capab lLl"t y of MPS. 
Theoretica lLy, it I s poss i ble to accomplIsh this , bu"t 

13 
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the amoun~ of et~or~ requlr od ~o sipnlfleantly extend 
LtO is ~ reater than ~he e1~ort required ~o develop 
MPS . 

It appears That there a're no H I ~n l ficbnt advan~8.ges 
and Aeveral disad v antaaes to this do velopment 
st rate p,y . 

PLAN 4 -- Incremental conversion or NL.S to MPS 

It I s techn l colly pOFJsib le (a.lbeit not eoff letent) to 
coerce the MPS system to communicate ex j stln~ LIO 
pro,flrams. It is theretore technically possibl e to 
utilize port i ons of the p r esen1 LtD system In a hyb r ed 
MPS- L10 envjronment ~ 

Advft.nta~es: 

I) Pe rmits some conversion to be d i st ri buted over 
time. 

2 ) User provrams may not require convarsion . 

3 ' Some feedback Ls obtained on the relative merits 
0"1 the MPS sys1:ell'l . 

D I Sil dVtln t ages: 

I) The new NLS my lJe unstable b"caURe the Interfaces 
between ~ PS o n d L10 sections can not be v erified and 
cont r olled. 

2) Restr i cts the redesi g n of NLS to compfttalJJl lty 
with the present implementation to r tho s~ port i ons o~ 
the current sys t em whIch would be candid~te~ for 
In corpo r ation i n the hybr~d system. 

3 } Requires mos t of NLS to be converted he:tore it can 
he run under MPS . 

5h3h l 

5b3h2 

Sb4 

5b411 

5b4b 

5b4bt 

5b4b2 

Sb4b3 

5b4c 

5b4cl 

Sb4c2 

5h4c3 

Discussion: Sb4d 

The drawbacks of syste .. Instablli ty lind redesign 
const r aintA make thl~ alternative qu ite unattractive. 
Bleg~nce in sot tware eng l neerlng I s more thun Just a 
pretty word. Every CLd hoc or .tkludg'H'" Interj'ace In 
a 90~tware system i s b crack in Its 'founda tion; an 
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edifuce a~ lar g~ and inter~ace rpp l et~ dB NLS can 
tolpra~e very ~~W cracks~ 

PLAN 5 -- Pe imlJlementation of NLS uslng NPS systell1 

Thls 8t r ate~y calls for the redcsl ~n ot NLS to ~ake 
adva nt aRe ot the ~eatures o~ the NPS system and 
slmu lt a n eOllsty ex t end the capabl Li tles ot NLS ~ The 
redeslpned NLS would then be Jmpte~entod co~p l e t e ty In 
MPS ~ 

Advanta~es : 

1) Po tontlully sol v es all of thp exist Jng NLS 
l)rOblemB ( ussuming a domumentation methodology Is 
developed and u1. i 11zed tor the des i lJ:n and 

Sb4dl 

Sb5 

5b5n. 

5b5b 

impLementotIon). 5bS bt 

2) Pro vi des an NLS sys t em with sJ~nificftntly improved 
capabilities . 

3 ) Provides a solid NLS system and so~twa re 

ImplementatIon ~acitit i es that wIl l perMit ~uture 
res~a r ch and development work at min iMu m cost. 

D i sadv an 1 ap;es: 

1 ) tf l a h initial cost . 

2 ) ~ay have to debug WPS ~~cl tili es Wh ile devclopJn ~ 

new NLS system . 

Discussion! 

CONCLUSION 

This s1rat-ellY has the highest poten ti nl payofts of 
any of the p ro posed plans bu t it a l ~o has some ri skS . 
It appears that simple economics will pventua lly 
demand th e adoptJon o~ this ptan~ 

WI thIn any 01' the ~ugqes-ted deve l opment plans , two approaches 
can bf" taken: 

t) as much 0.1 the dPvetopment ata'" as is possib l e could be 
dive rted to solve the existing probtemH und provide a bmsis 
lor fut\lre g rowth (resultln8 In n period during which no 
n~. user features o r improvements are observed ), and 
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2) a small a roup could take 
thp Intended modi~icatlons, 

a copy of thp sYAtem und make 
leavin~ the rest o~ the 9taf~ 

tree t o add features wJth!n the constraints ot the 
aforementjoned pr~blems . 

The N~nT currently .favors this second l'IPl-'rol'lch . 

The above a n alyqis indicates the following courSA of action . 
The N"DT should be~i n the redesi gn work tor NLS In the N:PS 
env i ronment. They should draw on ~he support of tt.e res~ of 
thp s rou~ as neected a n d should e ndeavo r to kec~ the re8t of 
the gro up o.breast ot "thel r p r og r ess . ThlPl lp6.VeB the res1" of 
the development s"ta~~ frp~ to co ntln up enhanclna "the exist ing 
sy9tpm . At some point in the future we _Ill have two sys t ems, 
one in YPS ( NLS /MP S ' and onp. in Ll0 ( NLS /LIQl w i th addi tional 
teatureM. At this point an Intensive tralnln~ ef~ort should 
be~ln so 1 hat the Whole s-tatf can bend 1 tecli' toward mo v ing 
th e e nhancem e nts In NLS/LIO to NLS / NPS In ~ way 1hat is 
consls ten"t with Its dealsn ptlL l o@ophy and implementation 
conventlon8 . This should r esult In maximal ~b ln I n user 
~aci ll -tlc~ at minimal tong term cost . 

Appendix A -- a ctosc~ look at P lan 5 

nescrlptlon of the software engineerjo" capabIlJtles of MPS 

To sa ti sfy sof tWare engloeerln~ obJect l veR , MPS has 

6a2 

6b 

6e 

7 

7a 

concentrated on provJrti n g the follo.jn ~ capab il it i es: 7al 

control mechanIsms which enable modules to be lJn ked 
tu~ethrr with a min imu m 01 bu i ltin assumptions about how 
cftch modu l e In"tp.rp r c"ts control transfe r o v er the lin k 
betWeen t hem . 

S i ~ple function call and return mechunisms alone do 
not sa ttRfy this r equi r ement since thpy already 
l",pose Bssump"t i ons about how each mOdule iEi bejng 
used; i.e. , each one Is either 0 cullpr or a cal lee . 

Data defJnj~lon Iacltltlea that 

cLarify the speci~ication of the da ta st ructures 
which , to ge ther with control , completely specify "the 
In~prtaces between modules; 

are potentially economical In space and acceSRlng 
speed wJthout bein~ dependent on a pa rtJcular 
machine; 

1 6 
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a r e an aid In dev8lopln~ and descr l bi n p;: p rogram 
components a n d t h e st ruc tur e of a l g o rithms . 

FlI.c ilitll"S "fo r d yn am i cal l y b l ndl n Jl: the vlrtu61 ohJec t s 
r~qulred by a module "to r execut i on to r ea l objec ts: 

e.i: ., for binding a p roce du r e call to a r ea l 
pr o cedu r e , a "typed " pointpr t o ~ data st ruc tur e or 
th e co rrec t type, etc . The set ot bind In~8 ~o r a 
module ' s vIrtual ob.lects at a a lv en moment comprises 
th e en viron me nt for that module. 

Compl ete accessI b ility to the Mrs "virtuel mach In e " 
(w h I ch 1 8 a se t of p ri mi tIve MPS pro g rums) a n d ~o ~PS 

prO lC ram~ a~ d 1.0. str\lctures . 

Th J 9 e nables dcbu g~ l nK a n d meosurjn~ toolR t o be 
b u Ilt 11.9 Rtunda r d hiPS p rO f( r A'IS a.nd aton g wIth dynamIc 
binding al l ows such tools to be b r oug ht to be~ r on 
UPS prog r ams whenever necessary . 

The ability to bundle a confI g u rat ion of data and 
pro~ ram modu l es to~ethe r as u module which may be sa ved 
tor Luter us e Just a s u s i mp l e , a~omJc modul e: 

t his u llows sys t ems to be initIaLlzed, parti al ly 
executed and th en bun d led up :to r l u t e r u se wlth the 
ovorhead or the initial compu tat inn ~ r~c tor~ d ou t; 

It ulso a.l l ows a confIguratIon whi ch has exh i hi t ed a 
hUI( to be sav ed away ror l ate r peruAlJ,l with I t s s t a t e 
us It was when the b u g wu s d i sco v ered; 

l as tly, it ullows uset:ul modutns t o be construc ~ ed by 
confi g uring them from other , oxia ti n~ modu l es . ThIs 
i s In the spj r l~ 01' using ulready ava i lab l e 
compone nt s whenever poss i ble a. n d p r o vj deR so~e 
lop;lcal comflle~en esB to the sys t em . 

~ re vtou s work In ~h l B area 

The modulH.r lty / p rocess / po rt/vj rtuall ty Ideas hllve been 
Buccessfully used by Ru dy Kr utar In seve r al sy~ t ems 

incLudln i{ a n I ntp. r a ctJve e xtend I hl e Lan g uag e sys t em . 

A number of fai rly comp l ex , 
l mp L emented and a r e running 

11 

La r g e pro~ ra ... s 
In NPS ; these 

hA v e been 
I nc t ude the 
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YPS compiler itself. ioadln,v; and binding "facilities, and 
the MPS dehuRg i n g and measuremen1: !,UCkU l< 8S . 

Advunta ~ es ot impLementing ~LS In YPS 

What we are lookin~ ~or from MPS and the conver~lon 

Include tacili~y o~ MPS aLlows modules to share da1:a 
deUnjtlons and alluws pro g rummers tn con"trol whllt Is or 
I R not shared . 

chan g e Ringle module rather thun relouding e nt i r e system 

M?S will ch~ck consistency between declaration lind usu~e 
of dutu and will check consistency of module 
interconnection , and wIll indicate to programmers that 
re- coMpilation of a module m, also reqnires 
recompilu1:ion 01' modules k ,l, and n -- and In f~ct will 
not oltow these ~odule to execute until they have been 
recompi led. 

NPS can also supplv static intormatlon about module 
interdependency . 

TheRe ~acJllties can be used to supply intorma"tion 
about the cost 01 an anticiplited modification to a 
module in terMS o"f requlr~d recomplia-tions 01' modules 
which InclUde it. 

Pu r ther MPS development should prov i de the abl~ it y 

tor one or more moduLes to b~ interpreted While the 
rest are compiled . This 811ow~ p roar~mme r s great 
flexIbIlity rlurlng so~tware development and 

debUR~ln a , and should provide for easIly wr it ten 
(alhelt less than optimally efficIent) programs to 
perform tRsks wh l ch do 110 t wu rren-t laru; e development 
cos1: {similar In nature to the current Content 
AnalysIs ~llters' . 

Ability to dynamically reconfi g ure the system allows for 
I nsertion of test or debugging modules and repLacement 
ot modul~s tor testing updates or new conlJ g uratlons . 

Yor~ p o werful control over the qcope ot symbols. 

Se6(mentlon (au1.omatic overlay) system wlll help \IS out 
ot our current upper bound problem an~ will make better 
use of available memory space . 
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Vir tuaL ex~ernat references provld~ rlexlbJlity. 
Yodu le s communicate via ports and may connect any other 
module to the port, p rovided the interface requirements 
are met, or may rel,lace any module by a nother that 
satis£les the interface requIrements 

Re liability 

simpler relationships and dependencies 

with aids ~or the prog r&mmer to keep track of 
these 

bu t ter definitions of ir\ter£aces 

abIlity to put a mOdule Into a test-environment for 
testing 

Mecha nical interconnection verlfication. 

S1'flciency 

The sys tem should ga in sll~nl"ficantly In terms of 
e~flclency because of better g lObal optimization 
(more e"fflcient overall organizatIon) 

Pully typed data structures and restricted control 
flow allow compiler TO p r oduce mo re e1'tlclent corte. 

Several basic mechanisms are ~aster in NPS than in 
LIO 

Co-routine linkag e can save setup time tor frequently 
usert routJnes and may help In overall design . 

better control facilities, esp~cially S JGNAL'q 

Ablll1:y t o rede1'lne procedures should cleon up many 
p rocedure interfaces and .111 rpduce the numher o~ 

7bl U 

7bt h 

'7blh1 

7b1hla 

7bl h2 

7bth3 

7hlh4 

'7 b I i 

7b I I 1 

7b1 i 2 

'7b1l3 

'7t)J 14 

7bt 15 

proc~dures. 7b116 

S ince the compiler is hebvlly used hy sy8~eM 
prn il ramrwer6. it behooves us to have i l be ef1'iclent 
as well as to have It produce efficlen1 code tor the 
prog rom s which it compJleB ~ 5Jnce thp NPS compiler 
is written In ]tsel.f, all optl~lz.atfon Improvemen"ts 
made in the compile r can he broug ht 10 bear on the 
compiler ltsett . 
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Ability to inter:face spec i a l purpo~e " s ubsystems " to NLS 

may Inter:face modules responslhle 
handlln&, display Ae nerat lon, etc . 
make special subsystems of NLS 

T ranspor tabllJty 

for 
to 

NLS :tf Le 
1\(!W modul as 

lal1 f.4ua~e 'For YPS and the system prIml tlve s should 
r ela tively easy to move to other machines and 
operating sys~ems . 

very ~ew primitives wrl~ten for the base machJne 

All of MPS wrlt~en as modules by bootRtrapping 

CompI ler completely wrjttten In NPS 

Compil e r Implemented so tha t machin~ dependence i s 
restrlcterl 1 0 o nly a few modul~s. 

Ability to access remote systems 

New des i g n plus MP S dy namic recont i Aurat lon of 
modules allows for more r easonable lInkage o:f NLS 
other subsystems and the dj ~ trj b utj o n o~ NLS 
p ro ce6B jn ~ o ver more that' one mac hine. 

to 

be 

to 

ca n bui ld module which wIll run with NLS and drive 
another 8ys~em over the ARP AN ET 

may interact with NLS u~er, Lormat r equest , s~ nd 

over ARPANET , ge t response , format ~or I.nsertion 
into NLS file o r Lor NLS rlispl~y 

wetl de~lned interfaces , dynn mi c l ondi n g , and 
modu larity also make 1t possible ~o r othe r g roups to 
build modules to run with NLS 

rOSTS OF 1 NPJ.EUFNT ING NLS IN MPS 

T h e cost ot the conversJon to hiPS ha s 8.1: least three 
di~ferc nt aspects ~ 

The actuul implementatlon cost: (th e manpower a.nct 
comput e r r esources ). 
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The rlLversJon of development resource s for the 
I mplementat ion period. 

A transItion period o~ InstDbllity . 

Detalted i mp l emen tation estimatpR witl be Issued 
periodically during the deslJ!:n phaRe fo r the tJLS 

7clb 

7ctc 

conversion. 7c2 

Appendix B Conversion ptan 

Appendix C 
langu61!1c 

Our requirements in terms or an implempntation 

A g enpral data definition c~pabllity 

Attaquate data types 

clarity 01 expression, consistency checks 

F lexibility 01 data structurlnp: 

one Is st ron e ly influenced by the data B1ruetures 
available in a lan~uage . 

Cene ral block stl"ucturin~ with scope o~ names 

Descendent bLocks 

A generali~ed reference notation 

Array reterrenceB 

Func~ion refcreneees 

Polnt~r qualification 

Namp qualirlcation 

"aero syn tax 

Ellp ticit de.tjnltlon of !nodule interfo.ces 

Requ ired declara tion o~ all external data and p rocedures 

Declaration o~ form~l argument~ 

Type 
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NUmber (oPtionallty) 

an econ o mical way to call a routine with ft 

v a riab l e number ot o.rlTuments 

Access permitted 

read only, read and write (thi s Is In addition to 
the _ a nd = inltiutl zHt lon capabiljty In MPS ) 

Declaration of external data 

Type 

Access pe rml t ted 

reu.d only , read and write (this i s In addition to 
th e _ and = initialization capabIlity in MPS ) 

tn addition , a ~acility ~o r desl~na ting that some 
routines and data struc tures in th e o utpr most 
h l ock art" not to be lNCLUDED by anothe r module. 

S I ~pte bnd cons i sten t syn tax 

Consistent exprossion syntax 

Inrlx ope rat o r notation ~or c ommon ope rators 

prelix (functional) notation fo r nl1 other operators 

Equ iv alent to buIlt In functions -- must have the 
some syntax as a function refer e ncp 

Mixed mod~ expressions not allo.ad 

Coercion s must be explictly requ8 s trd. 

nuilt Ln ~unetions provid~ 101' co nv e r sion of data 

9dla2 

9d lo.2a 

9d la 3 

9d la3n 

9d l b 

9d lbl 

9d lb2a 

9d tb2b 

9. 

9.1 

!le la 

ge 1 b 

g etbi 

ge te 

Se lel 

ty pes gelc2 

PDwer~ul and use~ul con~ rol s~atemen1s 9f 

Goto ' s shou ld be supe r fluo us 9 fl 

A pro~ram is mo r e easily unde r s tood it It does not have 
random Go to statements in it. 91la 
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Comp iler can do much be tt er opt l ~lzatlon j~ go t o l s are 
cont r olled . 9~ 1b 

P r ocedure variables 9~2 

Stora~e m~na~ement ~ac ltltl es 9g 

Cho i ce o~ 9 tora~e class 9g t 

AUTOMATIC (LOCAL ) SK l a 

S TAT(C 9g1b 

ll ASFD 9g 1 c 

p rO fl,ra.lIl mer con troled rUIl-time allocation and release 
° f B t o ra ~e . 

optIonal se l ect ion 0.£ a.llocat l on r el( l on ( Z.ONE o r 
AREA ) 

op t ional selec tlon 0:£ sto r age monaMem~n t s tr a t egy 

Con tr o l o~ scope of data na~es 

INTFRNAL - avai l ab l e only to Inclus ive extent or 
de~ lnlna b l ock 

EXTBRNAL - (com"lon b lockS , fncluded datu. s tructures) 

ACCQSS to machine dependent ~eatur eB 

R, estrlctec1 

Mac hine depe ndenc i es mus t be declar ec1 
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