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ANALYS I S OF COMPUTER USAGE AND COSTS 

INTRODUCT[ON 

At- t-he request 01: ARPA we have conducted a ut. lll 7;at:jon st-udy and 
a cost: analysi s 01 nur computer operations to assess the deg ree 
at utili7;a.tion of' our l'ucillties and to determine 1 he relat:ive 
costs 01 the various services we are providing to our commu n ity 
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I 

2 

2a 

of users. 2al 

The re~uLt~ presented 
real s Ituation Is anll 
condit ions . However, 
months are indicating 

llere are our best estimates of what our 
they may obviously vary with our operating 
the data. we have collect-ed over the past- 9 
a reasonable stab ility o-£. our operatin g 

environment . Consequent-ly , u[lder present conditions , our data 
should r epresent ~alrly well the real situatIon wit-hln our 
instil. llat ion. 

CPU TIME 

For Pebruary 7 3 , the average rlls~ribution of the CPU time was 
the folLowIng (see flgure 2)! 

PERCENTAGE OF TOTA.L PROM FROM FROM 

CPU TIME 10 AM-Il AM S AH-5 PM 5 AM-B AM 

Char@ed to Users 56 . 3 57 . 1 24 . 0 
Idle Time 6 . 3 7 . 6 47 . 0 
Sys tel" Overhead 37 . 4 35.3 29.0 

Thus, of tho total CPU time avaIlable, only a maximum o£ 
approxImately 60~ Is being char~ed t:o user accounts. We refer 
to thnt tractIon as the "CPU time cha r ged to users " o r "the user 
CPU time". Hence , If a g roup 01 users is using 1 0~ of the user 
C PU tIme it is in ~act ge ttin g only 6~ o~ t he total CPU time 
a v ailable . 

We estimat:e that presently each week 40 hours of CPU time are 
being charged to user accounts . 
d(lWn as fa L lows: 

Wo r.ki_ll g Days 5 am to A 
Workin g Days 8 am to 5 
Evenings 5 pm to 10 
Weekend • • 

I 

rt can be approxlmatply broken 

am 3 HRS 
pm • 23 HRS 

pm • • 10 U.S 

• • 4 HRS 

2a2 

2b 

2b2 

2bJ 

2b' 
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Total 

JeN 

40 MRS 

L3-MAR-73 11: 59 15066 

2b4a 

CONNECT TIME 2c 

The corresponding connect time charged to user accounts is 
approximately 1,000 hours per week. Except for one week where 
heavy processing was done during the ni gh t period , this total 
connect" time varies from 800 hours to 1150 hours. Thus it is 
fairly stable . 2eI 

The average ratio of user CPU time over connect time Is 
approximately . 04 . Thls indicates that , on the average, each 
user i~ ge ttin g 4~ of the computing capacity when workin g on the 
system . ThIs Is indeed the case for DNLS users . However, for 
TNLS users the ratio is closer to .02, and :for some background 
systems the ratio is usually around . 06 . 2c2 

NUMBER OF USERS 2d 

Prom this ratIo Jt ~otLQWS that since the lnaxlmum CPU time 
charged to users Is 60 ~ , the maximum number of users who can 
slmultanuously utilize the system without glgni~icantly 
overloading l~ is the following. 

USER TYPE MAXIMUM NUNBF.R OF USERS 
FRON" ONE CATEGORY ONLY 

TNLS USERS 30 
DNLS USERS 1 5 
HEAVY TNLS USERS 20 
HEAVY DNLS USERS 10 

Our present experience indeed confirms these numbers; lISIlA- t ly we 
have frOln 8 to to DNLS users and o..round 10 TNLS users on the 
system durins daytime. 

COST OF COMPUTING OPEIHTrQNS 

We have calculated the total costs of our computing operations 
In two ways, namely, l)y jncludlng all current CO!'lts only - the 
low estimate - and then by adding the amortized custs of ARC 

purctlased equipment In Clirrent u se - the hlgh estimate -. Both 
numbel"~ inclUde the costs for hardware (includIn g terminal 
costs), operation and m~lntenancc costs, pe rsonnel costs , and 
the SR I overhead. Our estimated present fuclllty operation 
costs ere the average between both hlgh and low costs. 

2 

2dl 

2d la 

2d2 

2. 

2.1 
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They can be summari zed as ~oltows: 

COST PER : EST1 MATED LOW EST DfATE 1I1CH ESTI'fATE 2.2 

YEAR $750 , 000 $660 , 000 5840 , 000 
MONTH $62 , 500 $55 , 000 $ 7 0,000 
WF.FK ( I ) 515 , 000 S13 , 200 $16 , 800 2.3 

) 

) 

3 
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COSTS ALLOCATED TO CPU T(lr(E ONLY 

COST PER: 

H OU~ OF CPU TI~B ( 2 ) 
~ I NUTE OF CPU Tl~E ( 2 ) 

EST l MATED 

$375 
56 . 25 

LOW EST l)lATE 

$330 
$5 . 50 

1 J - MA ~-7 J 11 ~ 59 

tHGii ESTIMA T E 

420 
57 

COSTS ALLOCATED TO CONNECT T I NP. ONLY 

COST PER : EST I MA.TED LOW EST TMATI!: HI GH ESTr .... ATE 

HOUR OF CONNECT TCloiB ( JI 
Avcra@e Cos t $15 5 13 . 2 S1b . 8 
If DN LS Users On ly .20 8 17. 2 $22 . 4 

" TNLS Users Only S 1 0 • 8 . 6 S I1. 2 

NOTES 

(1) u. yea.r of 50 weeks I s assUll1ed ; 
(2) bascd on 40 hours of CPU tl_e per week ( CPU time cha r ged 

to user a.ccounts on ly); 
( 3 ) based o n on a verage of 1, 00n flou r s of con ll ect time pe r 

week (assumin g costs allocated to connect t ime o nl y ); 

UT ILI ZAT I ON OF COMI~UT I NG FAC ILITI ES 

A~ fd r as the ut ILI zat i o n or o ur comput in g fac illti~ s is 
concerned the sit u a tion can be summa rized ae ~o llo ws: 

1) During ou r p rJ lne time , i.e.,trom S a . m. 
operatIng a~ capacity ( see fi ~u res 3 S 4) . 

~o 5 p . m., we a r e 
In o r de r to preser v e 

acceptable response time, we are now controllJng computer ucceSH 
by limiting t he numbe r o£ people al l owed to lo~ tn during that 
ti me . We plan to re p La c e thi s s im p Le control p r ocedure by a 
g rou p a ll oca tioll ~cheme which j ~ p r esen tly being deveLoped 
(1 3227 ,). 

2 ) The pe rJ od from 5 a .m. to 8 a.m . cou l d be utilized much more 
exten si veL y . Presently , t he av eru~e id l e ti me du rin g that 
period i s s till aroun d 45% ( fi g ur e 4 ). East Coast Netwo r k us~rg 

15066 

2.4 

2.5 

2e5a 

2f 1 

2<2 

could be ou r prime c LIent s tor tha1: time . 2..,3 

3) The e v en inM per iod I s p r esently ~ Jllin~ u p v e ry ra p idly ( see 
fI g ure 4), a n d i t the recent trend co n "tinues we will ope rat e in 
the near f u1:ure at f ulL capacity du r ing that pe riod. 

4 l The weekend r emai n s the o nly ti me pp ri od where plen ty of 
spare capaci ty could a t i ll be t aken advan tal!e of . 

4 

2<4 

us 
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5 ) DEC ma int e nan ce i s done f rom 10 PM t o 3 AM twice per week and 

15066 

th e sys te m d Ump i s done rlnily ~rom JA N to SAN . 2~6 

5 
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US AG E P ROF ILE 

RI(EAKDQlI'N OF CPU T I't( E CHARGED TO USER ACCOUNTS 

SUMMARY 

On the a ver ajZe . 
" resently be lna 
tunle ( 2b4a , l . 

app rox imately 40 hours ot CPU time are 
char g erl e very weok t o user accounts. See 
This .ime can be broken down as rollowa: 

Workin g Days 5 am to 8 um • 3 .RS 
Workln g Days 8 am to 5 "m • 2 3 . "S 
Evenln il s 5 pm to 10 pm 10 H"S 
Wee ken d • 4 nRS 

Total 40 HRS 

will have ThJs i s th e "charg e time " to which cost s to be 
allocated in some fashIon . We estimate th a t under ideal 
co n d jtIo n 9 the maxjm u llt amount o:t CPU t ime WhIch will be 
char~ed to user accounts will be th e ro llowlng . 

Workin g DlI.Ys 5 
Wo rkin iC Days 8 
Evenln ~s 5 
Weeke n d • 

am to 
om to 
pm to 

Total 

8 ... 
5pm 
10 pm 

6 nRS 
25 HRS 
20 HRS 

9 HRS 

60 RR S 

In the followln~ tables we 8 unlmarize some recent measurements 
01 our o pe r ations on which the preceding concLusIons are 
hused . 

OVERALL WEEK LY CHAIlG FS TO ALL USER ACCOUNT S 

(ThI s ln e ludes eVt>rythin ~ , I . e ., the CPU 'tI me char g ed duri n g 
the day, at ni g ht, and durin g the weeken d ) 

WEEK OF 

J l\n 14 Jan 20 
J on 21 J an 2 7 
Jon 23 Feb 3 ( ~) 
Feb 4 Feb 1 0 
P eb 1 1 Feb 17 
Peb 18 Feb 24 
Feb 25 Ma r 3 

CPU TT '-IE 
( Hours) 

42 . 0 
44 . 0 
66 . 0 
41.0 
32 . l:l 
J6 . B 
39 . 4 

6 

CON . Tl~E 

( Ho urs ) 

924 . 8 
1152 . 9 
1553 . 5 

988 . 5 
806 . 8 
787. 8 

1 t 06 • 0 

R ATro 
CPU / CON 

. 045 

. 039 

. 0 42 

. 041 

. 04 1 

.047 

. 036 
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3.1 

3u. l a 

3a l a l 

3a l.b 

3 a1bl 

la t e 

3a2 

3 0 26 

3a2b 
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AVERAGE 43 .. 1 1045.2 
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. 041 

(* ) Durin~ the week of Janunry 23 he~vy process ing was done 
at ni g ht a n d durlnF the weekend (the catalog and 
documentation ). 

D~EAKDOWN BY USER GROOPS 

A n analysis of CPU time usage by va,.jou~ use r g roups shows 
how d ud by whum our computing power i s helnB, utI Li zed . The 
fo llowin K table (week o£ Pebruary 5 ) Illustr a t os fair l y wel l 
the d 1st ribution of the user CPO ti me amon g t he dl£ferent 
types of u se r s . Beca\,se we want to 11 lust r ate tbe p r evai l i n g 
cond Lti ons du r in g wO l"king days , only the CPU ti mlt! cha r ged 
du rln ~ pr i mo tlme , i.e. , from 5 AM tn 5 PM , I s acco unted tor . 
tt should bu nOied tha t dur i ng that pa rtL cu l ar week tbe 
compute r was down o v er that pe ri od .f0 1' about 1 6 hours which 
acco unts tor the l ow overal l C PU ti~e which WdS char ~ed . 

Otherv i se , the numbers a r e charactc rL stlc of our ope r ations . 

USEH GROUP 
TOTAL 

NUMBER CPU TIME CON . TrME 

of USERS ( Hou r s ) 

( 1 ) 

STAFF 8 
PSO 5 
NI.S PR OC'u AMM'E RS 15 
TENSX PROGRAMM ERS 4 
NIC STAFF 7 
!;lADe vrA NETWORK 10 

OTHER NET USERS 25 
OVERHEAD USERS (7) 5 

TOTAL 7 9 

COM 1,jENTS: 

( 2 I 

2 .7 
2 . 8 
4 . 2 
2 . 9 
1. 6 
1.2 

( 6 ) 3 . 3 
2 . 1 

20 .. 5 

(Hours ) 

( 3 ) 

71 . 3 
56 . L 

1 2 1. 9 
45 . 6 
52 . 1 
6 5 . 5 

L 85 . I 
:18 .. 2 

-----
638 . 5 

RATI O ~ OF 

CPU / CON CPU TIME 
CHARGBD 
TO USERS 

( 4 ) ( 5 ) 

. 038 1 L • 7 

. 050 13 . 7 

. 034 20 . S 

. 064 14 .1 

. 03 1 7. 8 

. 044 5 . 9 

.. 0 18 16 .1 

. 055 10 . 2 
-----
100 . 0 

1) Number of us~rs In th e g roup who loaaed in at least 
once durJn n the period consIdered . 

2 ) Only the CPU time c h arMed to user accoun t s; rough l y 50 
~ ot all CPU time available . 

3 ) Total terminal connec t li me . 

7 

15066 

3a2c 

3a2d 

3.3 

30.30. 

303b 

3a3c 

3a3c l 

3a3c2 

3a3c3 

31!1.3c4 
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4) Ave r a g e ratio of CPU timp- ovrr connec~ time. See 

15066 

discussion .Iolow . 3a3cS 

5) Auain , this is not the percentage of total CPU " l me 
available , but the relative percentages o~ total CPU time 
charRed to users . 

6 ) ~08t network users are loMgina I n u nder the name o£ 
thei r Lnsta l lat l on , i.e., unde r name"", such. us NITRE- TIP , 

UCSE , UCLA- NNC and ot hers , und , t herefore , the actu al 
numbe r ot network use r s per wopk i s m\lch greater t han the 
25 i n d i ca t ed abov e . 

7 ) [ nc lude~ system users such as the printer , 
docume ntation , tile cata l og , system , backg r ound , and 
opera to r. 

BREAKDOWN OF GROUPS BY ARC t DENTS 

STAFP (Other than below ) 
DCS , JCN , RWW , PR , DVN , 

?SO (Clerica l Support) 
KPB , LLL , KIRK , hlEJ , NOM 

NeS PROGRA~nIERS 
WLB , CFO , JDB , Cffl , 

TBNEX PROGRAMMERS 

KEV , DCW , VlRF , UIA 

Nle 

DS" , 

JflW , JBN , EJF , MDK , SRL 

OVIHutEAD USERS 

MFA , 

flGL , 

DAn , MEH 

13K to! , JFV , PAIlC( XEROX ) 

BACKGROUND , CAT , PR I NTER , OPER ATOR , PB'CERS , 

DOCUMEN'TAT ION , SYSTEM 

RADC 

NETWORK USERS 

DATA FRON THE WEEK OF FEBRUARY 19 

(~rom 5 a . ~. to 5 p . m. £o r .orking days only ) 
(the 19th wus a holiday ) 

USER GROUP NUflillER CPU TIME CON . TJ~E 

8 

RAT l O • OF 

3a3c6 

3u:lc7 

3aJcR 

Ja3d 

3a3dl 

3a3d2 

3a3d3 

3a3d4 

3a3d5 

.3aJd6 

3a3d7 

3a3d8 

3.' 
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T01'AL 
of USERS ( flours) ( Hour!'l) CPU/CON CPU TIME 

CHARGED 
TO USBRS 

( I ) ( 2 ) D) ( 4l ( fi ) 3a4b 

STAFF R 4 . 3 11 0.4 . 039 14.7 
PSO 5 5 . R 71 • I) • OR 1 19 . 7 
NLS PROGRA'I"'ERS " 4 . ' 105 . 0 . 044 15.7 
TBNEX PJ.tOGRAMMFRS 4 1 . 9 44 . 0 . 043 6 .4 
Nle 5 I .2 45 . 2 .026 4.0 
RA DC I . 1 . 2 6f}. 8 . Ot7 4.0 
N87WQRK USERS ( 6 ) 25 2 . 9 108 . . 026 9 . 8 
OVERHEAD USE RS (7 ) 7 7.6 79 . 0 . 097 25 . 7 

-----
TOTAL 82 29 . 5 633 . 9 100 . 0 3a4c 

RAT I O OP CPU TINE OVFR CONNECT TINE 1b 

This "3tl 0 t et ts us the avera~e p~rcen tn ge of CPU time the 
aver4~e u~er 1s get ting when he ls on the sys tem . This overage 
v tllt"l es fro!!! user to user , with the nD.tur~ of "the work being 
pcr~ormed. and wJth the time o£ th e day . ( See tables below). 3b t 

An averh~e ratio or . 04 indicates that the average user is 
v,e t1Ln~ , on the ave ra g e, 4~ ot th e CPU time when he Is on the 
system. Thus , Lf the average overhead Is 60. of the available 
CPU time , then, 00 the average, our syRtem cannot accommodate 
s Imult a neou s ly more than 15 such USf" r s . lIo_ever , T NLS users 
hav e a ratio near . 02 , whereas experIenced DNLS users hav~ all a 
ra~lo near . 04 . Hence, it is the mix of both categor i es o~ 
u se r s , combined with the ~act that durln6 peak utilization 
periods all averages are soroewh,J.l lower, l'hat allows us 
p .resent ly to accomodu.te during the day around 20 useras . 3b2 

To Sltmmarize, oS8umin g that th e tntal overhead Is 60 5 , our 
sys tem cnn acco~modate on the av~raGe 

t5 users 
20 users 
30 users 

NUIoIBER OF USERS 

with a utIlization ratio of . 04 (O NLS users) 
with a utilizatIon ratJo or . 03 
with a utIlization r atio of . 02 

See fi g ures 1 and 8 for th e avera a c dlstrlhution of ho th ihn 
total numher of users Bnd the average number of network use rs . 

9 

3b3 

3c 

3c l 
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COMPUTER US4.GE ANALYSf.S 

BREAKDOWN O~ CPU T(NE USAGE 

~ONTIILY AY6RAGES OF CPO T[ME USAGE UETWEEN 8 AH . AND 5 PM . 

MONTH 

~ CPU T I ME OCT NOV DFe JAN FEB 

Charped to Users 5 7. 6 63 . 5 5 7 . 0 56 . 4 5 7. 1 
f dle Time 13 . 6 R. 3 10. 3 10.0 7 . 6 
Overhead 27 . 9 27 . 2 3 1 . 7 32 . 5 34 . 3 

BREAKDOWN OF OVERHEAD 

l/ O 'Ilia it 8 . 9 7 .7 11 . 2 1 t • 6 12.0 
Schedu lei' 8 .7 1 0 . 1 ~ . (l 9 .7 8 . 7 
Clock 3 . 0 2 . B 4 . 6 5 . 3 7 . 3 
Garballa CollE"ction 2 . 4 2 . 8 2.7 3 . 0 2 . !=l 
Teletype Simulation 4 . 9 3 . R 4 . 2 2 . 9 ••• 
Total Ove rh ead 27 . 9 27 . 2 31 .7 32 . 5 34 . 3 

OREAKDOWN BY S UBSYSTEMS. 

The followI n g t ables show In what subsystems tile CPU tiroe 
chllrll.ed to u sers is be ing spe nt. We have " "ouped the se 
subsystems into 6 Cdtego rie s whlch corr espo nd rough l y 1:0 the 
V8rJ ou~ types of actl vitl es ~ol na on wlthin ARC. They stlOW 

c le a.· ly h ow , 00 the average , our comp utin g capacity i s hein g 
u "l loca.ted. 

PERCENTAG ES OF TiME SPENT IN VAR I OUS SUBSYSTEMS 

OCT NOV nec JAN JAN JAN 

PERIOD 24HRS 24KRS 24HRC; 24HRS 8 - 5 1 0 -1 t 

NLS 40 . 7 4 9 . 2 47 .1 43 . 8 5 1 . 9 56 .t 
JJARD COPY 14 . 5 15 . 8 15 . 2 23 . 0 17.1 17.1. 
JOURNAL 2 . 2 3 .1 :J . O 2 . ' . 6 1. 0 
SUPPORT I R . 3 19 . 5 19 . 9 19.2 19.0 17.5 
SYST . SUPPORT 1 L 1 8 . 8 12 . 3 7 . 7 7 . 4 4 . 5 

SUBSYSTEMS I N THESE C ATEGOR I ES 

( Thn nurabers i 11 pa r entheses tollowin g the n ames 0< the 

10 
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4o.la 
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4alc 

4ald 

4b 
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4b2 

4b2a 
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auh~ystems a r e the percen t ages or tIme charged to users In 
these s ubsys t ems tn January, dur I n" the 8 a . m . to 5 p . m . 
p~rlod 01 the work in ~ days ) 

NLS ( 5 1.9 "' ) 

I)NLS {31~J', TNLS (1 2 ~ O " ', NTNLS ( 5 ~ R " Hse fi ~ure 9 " 
NDHLS ( . 8 " ), NlSLIO , DEX , CASSET 

HARDCOPY OUTPUT (1 7 .1 ~ ) 

OUTPWC ( 5 . 5 ~ l, S YS J OB (11. 6" ,. 5360 , MTACPY , XQUPRC 

JOU RNAL (. 6 " , 

J OORNL , OL.J DEL , RECOVP , S LJ NKR 

(f t should he no t ed here that i:he Journ al backgro und 
systems a r e mostly run during the nj a htlme) 

SYSTEM SU PPORT ( ttl ~ , 

B'<EC (1 5 . 6") , BSYS (. 9" ), SUPERW (I 'd , DELD , B I GRRO , 

ACCSRI , NOT1FY , DUMP~R , FA I L , FTP , SNDNSG , TTYTST , SRCCON , 
QUERY 

S YSTEM S DEVELOPMENT (7. 4 . , 

1'llIV ( 3 . 5" ', LI0 (I"" TENt OR (I ,, ), PRVPRC( .710, TECD 
(. 5" " LOADER , LTRNLS, UTILITY , SnDT , flASlC , MACHO , 
.RUNf1 rl., SWFS 

I 1 
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4hJa 

4h3b 

4b3bl 

4b3c 

4bJc l 

4b3dl 

4b3dla 

4b3e 

4b 3e l 

4b3f 

4b3f l 
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ARC PAC I LCTY COSTS 

Present Con-r l p urat Ion 3 /7/7 3 (TOTAL FAC I L ITY: $ 43 , 592 / mo .) -
includes $ 30 , 065 monthl> cos ts pl us S L3, 52 7 month Ly I' amort l zed 
costs" tor equipment In use th~t is ~ully pu l d for . 

LEASED nEC EQU IPMENT : 

BAS I C FAC IL(TY l eased from DEC ( * ) 
DEC IHSK PACK fiOU I PM ENT (**) • 
DBe ME 10 Memo ry ( 16k) Addt tion • • 
DEC Maintena nce . • • 

TOTAL • 

NOTES : 

( * ) rncludes : 

KALO Arl~hme tic Processo r 
RM IO Fust Reg Ister 
KT tOA Du a l Mem P r otect Re l ocate 
TNIOA Wag Tupe Control 
TD10 DECTape Control 
DC I OA Da t a Line Scanner ControL 
TU30-B ?-Chunnel Mag Tape (two' 

TU S5 DECTape Tra.ns po rt ("'wo) 
DC I OR R-Llnc Group Uni t 
NA 10 Core Mellw ry (e I g ht) 
NCI0 Melnary Ports (2 4 ) 

$ l 3 , 986 I mo 

• • 6 , 5 14 Im o 
$ 1, 250 Imo 

• S , 410 Imo 
-------

$ 2 7,1 60 Imo 

l 5066 

5 

5a 

5 b 

5b l 

5b2 

5b2a 

Sh2u. l 
5b2a2 
5b2a3 
5b2a4 
5b2aS 
5b2a6 
5b2a? 
5b2uS 
5b2aO 

5b2a lO 
5b2a Jl 

(**, Includ~s : 5h2b 

DF t o Do.to. Cha nneL (two' 

iP02 Di sk Controller ( t wo) 
RP02 lURk (slx) 

OTHER LEASED EQU I PMFNT : 

Dutaphun8.'!1 ( t) • 

Couplf'rs (2 ' 
Cassette ~e corde rB 

T-r Te rmIn a Ls ( 4 ) 

NOTES : 

• 

( 3 1 

TOT."-L 

• 
• 

• 

• 

1 2 

• 
• 

5 b 2b l 

5(., 

• 245 Imo 
$ 1 20 I mo 
S 640 Imo 

• 900 /010 

-----
$ 1, 905 I mo 5cl 

5c2 
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( I ) ? l eased on the I PT c o ntract- : cnst i s about 
Jj 245 / mo . 

( 2 ) R l eased o n t he [ PT c o n t ract : c o st Is about 
$ 1 20 / mo . 

( 3 ) 6 l eased on the I PT contrac t: cost Is about 
$ 640 /mo . 

( 4 ) ft 1 1" o sed te rmi na I s : cos t i s a bout 
$ 900 Imo. 

ARC - PURCHA SE D E QU I PNFNT T N CURREN T US B: 

15066 

5c2a 

5c2b 

5 c 2c 

Sc2d 

Sd 

( The to t al co ~ t i s : $ 4 2 1, 090 ; am o rti zed G) 40 lAO = $ l O , 52?/mo } 5,(1 

AID Conv e rt e r ( 1 ) • • • • • 6 , 500 
Da t ll P r odu c t s L i ne P r I nt e r ( 2 ) " 50 , 000 
Di sp l ay Con t r o 1 Sys t em ( 3 ) • • " 16 , 000 
D i 5pLay Con s ol es a n d TV Sys te m ( 4 ) • " 55 , 000 
Taske r DJ sp l ay Sys t em ( 5 ) • • Il 8 , 000 
ExecU'Po rt Te r mJ no.Ls ( 6 ) • • " 7, 800 
Ex t- arna l Co r e ( Xco r c ) ( 7 ) • • • 32 , 240 
I/O Co nt ro l Box ( 8 ) • • 1 2 , 700 
In put Devi ces Contro lL e r ( I DC ) ( 9 I • • • 9 , 800 
Ila,!.(i n g Box ( 98&N ) ( 10 ) • 54 , 000 
O t her equ i p me nt ( I 1 ) • • " 20 , 000 
Ralll T I me Clock ( 1 2 ) • • • 1, 25 0 
1'- [ Te r mina l s ( 13 ) • • 20 , 000 
TTY Pat ch Pan e l ( 14 1 • • • • " 4 , 000 
Xco r e inter fa ce Bo x ( 15 ) • 13 , 800 

------
TOTA L • • • 42 1, 090 

NOTES : 

(t) Pu r c hased o n I PT co n t r act : cos t was abou t $ 6 , 500 

( 2 ) Leased , then GFE: cos t was abo ut !i 50 , 000 

( 3 ) SRI Co nst r ucted : c o s t ahout $ 16 , 000 

( -t ) 12 ( p lu ... spares ) we r e pu r chtt.sed on { PT contrac t: cost 
was abou t $ 55 , 000 

( 5 ) Purchased on J PT con tract : cos t WAS abo u t $ 11 8 , 000 

( 6 ) 2 pu rchased , to~a t $ 7 ,800 

13 

5d2 

Sd3 

5d3a 

5d3b 

Sd3c 

5d3d 

5d3e 

Srl3t 
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(7) SR [ Constructed : cos t was abot.t $ 32 , 240 . 

(~) SR I Constructed : cost was about $ J2,700 

( 9 1 SR I Co n structed : cost was about $ 9 , 800 

( 10) Pu r chased on I PT contract : cost was 

1 3 - YAR-73 1 t: S9 

(It) Such as a~p LLfi e rs , r acks , video dis tri hut ion cabli n g , 
e t c . A r ou~h estimate of the cost i s $ 20 , 000 

(1 2 ) Purchased on IPT contract: cos t .fU~ about $ 1, 250 

(1 3 ) 8 purch~sed , cos t approxImate ly S 20 , 000 

(1 4 ) SRI Cons tructed : cos t was about $ 4 , {100 

(1 5 1 SR I Construc t ed : cost was abo ut !Ii J 3 , 800 

[PT SUPPL I ED BQUIPMENT 

(Th e total cost Is: $ 1 20 , 000 ; amortized i) 40 mo = $ J , OOO / mo ) 

H ry ant D r UID ( 1 ) • • $ 120 , 000 

I MP and fNP Int er1ace ( 2 ) • • $ 80 , 000 

15066 

Sd3 h 

5 d3i 

Sd3J 

Sd3k 

Sd3 l 

!=id3m 

5d30 

Sd30 

5. 

5e l 

5e2 

5.3 

NOTES : 5c4 

(11 Supp lJ ed by ARPA d irec tly ~or (PT contrac t! estImated 
cos t t o ARPA S 120,000. Co n s idered a pa rt o~ the ARC 
Fac ility cos t s tor this estimate. 

( 2 ) The Int e r face Message Processor a n d Htl-' fnterface (I MP ) 
were supp lJ ed by ARPA directly fo r TPT cont r ac t: estima t ed 
cos 1 to ARPA $ ROO , OOO . NOT con SIder~d a pa rt o~ the ARC 
Faci l Ity costs for this e8tl~~te. 

OPERAT l~G MA I NTENANCE SUPPLIES AND EQU IPMBNT 

Thp. total cost i s cs tima t ed to b~ $ 1. 000 /mo 

I . 

5 041.l 

5e4b 

Sf 

5 r1 
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ARC PERSONNEL COSTS 

Gen e ral: 34 ppop le In ARC + 1 'I SR I ho rrowed " 

J CN 1 3 - MAR-73 11: 59 

MONTHL Y PROJECT COSTS : TOTAL : $ SO , OOO I mo .; see (Ioa dfac tor ) 

ARPA /J PT Project Suppo r ted 

(TOTA J~ : $ 6 7,100 Imo . ) 

Operations 

Ha r dwa re p eople: 3 . 5 t. 10 , 000 1'"0 ( core fac 1 t I. ty) 
Sot tw a r e p eo p le: 3 . 5 $ In , ooo Im o ( co re -facIlity ) 
Uso r tn t peop l e: 2 . 5 • 7 ,1 00 Imo ( co r e J'acility ) 
Adm inL s t peop le: . 5 $ 1 , SOD Imo { co r e faci.lJty } 
C leri ca l peol>le : 2 . 0 $ 5 , 600 I ma 

----
To tal • 34 , 200 I mo 

[Aver aMe ARC r u t es used ~o r rou g h costs per category] 

Dove to p me n t 

NIC 

So ftware 
Oth er 

S oftware 
C l er i ca. l 
Othe r 

Total 

Totul 

peop le : 5 . 0 
pe ol>le : 1. 0 

peop Le: 1. 0 
peop l e: 2. 0 
peop le: 2 . 5 

DNR Pro.lec t S u ppo rted 

people : 1.1 

RADC Projec t Suppo r ted 

peop l e : 3 . 4 

1 5 

$ 14 , 300 / 100 

$: 2 , 900 Imo 

S 17,200 ! 1Il0 

$ 2 , 9 00 I mo 

• 5 ,7 00 Im o 

• 7 ,1 00 /1110 

------
• l 5 , 7 00 Im o 

$ 3 , 200 !toO 

$; 9 ,700 lroo 
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SR r OVERHEAD 6f 

( ARC overhead custs not d Lrectly applicable to cost - per - unit o~ 
NLS se rvl ce except as R ~actor reducin g the d irec t ARC p r oject 
personnel c llar~ eB on ARC projects - ARC ove r head costs are 
l ncluded in SR I ovp. r hea..u rates , applied to p r ojec t sala ry costs 
and included In the abo v e project pe r sonne l cost f i g ures ) 6f t 

people : 7.0 6~2 

CORE COMPUTER FAC 1 LJTY PERSONNEL COS TS BASED ON TUE ABOVE COSTS 

Hardware people : 3 . 5 '" 10 , 000 Imo ) 
Software people : 3 . 5 ( $ 10,OOn Imo I 
Use r tnt people : 1. 5 ( . 4 , 30 0 Irno) 

---------
To t al. people : 10 . 0 ( $ 24 , 300 Imo 1 6At 

1 6 
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SR I - ARC Analys i s of Compu~ er US~RC and COq ts 

CORE COYPUTER FAC I LTTY COSTS BASED ON THE ABOVF COSTS 

\:1 0.8 .1 8 (: 

Hardware (curr ent cos t s only): • 30 , 96 '1 Im o inel J~ SRI <ee 
Personnel (core costs only ): S 2 4 , 30n Imo 

------
Total ( S 55 , 267 Irno) 

Bas i s I I : 

Hardwa r e (wi th amo rt costs l: • 44 , 9 0 0 Imo in c 1 J~ SR ' <e. 
Perso n nel ( core costs onty): • 24 , 300 Im o 

- -----
Total ( $ 69 , 2()O / rv.o ) 

C onLmen t s : 

NOTES 

fn ~ddltlon to the core computer facil Jty p~ rso nne t cost s 
Included abov e , the r es t o~ A RC , tile NrC , and other projec t 
support contrJbute to new reatures, much ~ddit lonal user 
Interact i on , etc. How to factor these costs In f i 1' at all l 
remai n s to be wo rked out. 

(toad1'acto r' T h e calculation of the A RC p ruje ct pe r so nnel cost pe r 
month is as rollows: 

F rom SR I ea l ary r ecords - ARC Monthly saLary 
tor s i ck leave and v acation is subtracted is: 

afte r about 
S 3'7 , 000 

I O~ 

01 this 1'j ~ure , o nl y about 7 8~ ( or $ 2 8 , ROO /mo) I s cllBrg ed 
directly to projects . 

Th e ba l ance Is chargod to S R[ overhead 'fo r meetIngs , 
courses . ~olne con1'e rences , over(, ll nLa.naaomont of ARC , some 
1ruyc\ , and other non-direct ac tiviti es . TILls is adm itted ly 
90mewha~ arbi trary i n the case 01 ARC , but is cons i stent wi t h 
th e propOrtion o~ s uch charges expe rienced by other SR I 
orl(8 nL z ations . 

To the above p ro,fect sala ry costs (or $ 28 , ROO Imo) are app li e d 

1 5 0 66 

1 

1. 

1.1 

1b 

1 b l 

1c 

1cl 

R 

R. 

R.l 

Ra2 

three £actors , reultin~ in a rate 01' 2 .16 these d ays . Sal 

T hey nre Payroll Bu r de n, SR t o v crhe~d , and Pee . Ra 3a 

I 1 
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This r esults 111 tot&l ARC project personnel ch~rges (loaded) of 
about $ 80 , 000 /mo . 884 

The above £~cllity costs are intended ~o be Just ~nr the 
facility-cost 9stlmute s u p ort . The jnterconnectedness or the 
development , operations, NrC , alld other ARC projects makes It 
difficult to redtdy fJgure the true cost of NLS servlce to the 
" uve r nce ' l non- ARC user. and cer~nlnly , the cost to ARC users is 
di 'f"feren t :from tha t . 



) 

) 

) 

<;Rl - ARC 
PR 

AnalYSis or Compu ter Us~g e and Costs 

BRIEF FACILlTY CONFIGURATION LISTING 

LEASED DEC EOUIP~EN~ 
BAS I C FACILITY l eased from DEC 

KAIO Arlthmetlc I'rocessor 

KMIO Fust Ree lster 
KTI0, Dual Hem Protect Relocate 
TMtOA ~a~ Tape Control 
TD I O DECTftpe Contro~ 
DCIOA Data Llne Sca nner Control 
TUJO-H 7-Chnnlle~ Nag Tape (2l 
TUSS DECTnpe Transport (2) 
DCIOB 8-Llne Group UnIt 
MAtO Core Memory ( 8 ) 
MctQ Memo ry Po rts ( 24 ) 

OEC DISK PACK EQUIPMENT 
DFIO Da t a Channel (2) 
RPQ2 Disk Control~er ( 2 ) 

RP02 Disk ( 6) 

DEC MElO Memory (16k) Addi t ion 
DEC Mulnte nance 

OTHER LEASED EQU 1P~ENT: 

Dataphones (7) 
Couplers ( S ) 

Cassette ~ecorders ( 6 ) 
T-] Te r minals ( 9 ) 

A RC- PURCllASED EOU I PMENT IN CUHRENT USE: 
A/n Converter 
Data Products Line Printer 
DispldY Control Sys tem 

JeN 

Displo.y Consolc8 (12, pllls spares) and TV System 

Tusker Display System 
Execuport Terminals (21 
Ex t ernul Core (Xcore) 
l/O Contro l Hox 
Input Devices Contro ller (InC) 
P8gin~ Box (BSSN) 

IJ-H" R-7J 11 : 59 

O ther equJpruent , such as amptJ.fJers, racks, video distribution 

Cllbllnp: , etc . 
Real Time Clock 
T-I Termlna.ls ( 8 ) 

TTY Pa.tch Panel 
Xcore Inter1aco Box 

[PT SUPPLIED EQUIPMENT~ 
Bryan t Drum 
[ rnterface Messa~e P rocesso r ( [ UP ) a nd I~P I nterface] 

1 5066 

q 

na 
9a ! 

9a la 
fla lb 
fl ale 
flald 
9a l e 
Ha lt' 
9a l s 
9alh 
90 t 1 
9at J 
9a1k 

9a2 
9a2a 
9a2b 
9a2c 

90.3 
91..04 

9b 
~b l 

9b2 
9b3 

9b' 
He 

9c1 
9c2 
ge3 
9c-l 
nc5 
9c6 
flc? 
ge8 
9c9 

Hc I O 

fie 1 J 
9c 12 
9c 1 3 
f1c 14 
9c lS 
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9d ! 
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LI S T OF F t GURES 

F I gu re 
P1p-ure 2 
F i g u I"C J 
Firure 4 
Figu r e 5 
Fip-u r e 6 
Figur e 1 
Fi Aur e 8 
FiRurc 9 

Cumu l at iv e Distribut i on or cpn TJmp Cha r~ed t o Users 
: Av e r agp Distr i bu ti o n of CPU Time 

Avera ge Pcrcen t aqa o f CPU Time Charged t o User Account s 
: Avcruge Dist r ibu ti on of [die Time 

T r ends 1n CPU Time B r eakdown 
Ave r age Load Factor 

: Ave r age Number 01 Ueers 
: Average Number o£ Ne t wo r k Users 

Dis tri b ution of Time Sp pnt in NTNLS 
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qesponse tu C J RAD Request for Commen t s un Their Repo rt 

This wIll be ~ent with Xe roxed copies of relevant pages o~ t heir 
report markl'd w ith no1:es . See DeE ' s phone lo a of talk wJ th 
R ichard O Verto n (14970 ,). 

I 

15067 
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Response to etHAD Req uest for Comments on Their kepo rt 

this Is a response to CtRAU ' s request for comments on th~lr 

report. I t concerns only those sec tions in the r epo rt in which 
AQC is mentioned . 

1 n ne nera l, there ... ppel:l r to us 1.0 be too many unsuppo r t€'d (and 

lnsupportnble) extropolationH made from a small datu basp; we 
huve not dealt .th most of them ~eellng thut decisions to make 
such extrapolations are best left to the authors and crltclsms o~ 
unlounded conclusions ore be~t left to the tuture readers . 

We also lind ARC Is otttln citec1 1n con,Junction wi th 
out-of'-context, unattrlbuted quotatlons possibly made by 
individuals who were not In a position to speak for the entire 
6 rOU\'l and who were , in most Instances, asked to tl&ke speculative 
positions 00 unfamiliar and inapp licable questions (c~., section 
4.3.2 . 5 , p. 86 ). These a re used to support otherwJse undefended 
reco~mendations and conclusions o~ the CIRAD authors . 

lhose sections in which we are mentIoned and which are no1 
included below ure "e neratly ino~tensive to us thouah the 
r e8erva~lons mentioned above sometimes apply . 

lhese notes were prepared by Harvey Lehtman and Charles I rby. 
'they were reviewed by Drs . Engelbart and Wat son. 

Sec tion 3 . 2 . 5 Terminal Obse rvations 

ra",e 23 

I'ara{lraph 2: "each ot 1 0ur proaramme r s dOllllted a bo ut two 
hours ••• " should read "each of ~our programmers donated 
ahout ei~ht hours in two hour blocks ••• " 

Parapraph 5:"The bug In the unmodularJzed verslon •• •• to the 
calling: projlra.!n. " should rotlet: 

The bup in th e unmodularized version is tile erroneous 
use of th e word RBTURN In~teurl of the correct word EX[T 
In t he ph rase ON S IGNAL ELSE WETURN after the begi nn Ln g 
o~ ~he ~Irst loo~ in th e procedure process . Thp 
statement is also miBpla~ed and shuu l d occur at the 
bp~inninM o~ the inner loop. Thi~ bug causes a return 
to the callins procedure insteud of the desired pxit 

15067 

1 

2 

J 

4 

5 

6 

6. 

6.1 

6.2 

from the Inn er to 
proces9in& in the 

the oute r loop and continuation of 
ouier loop. 6a.2a 

Page 27 6h 

2 
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Arrow should g o 
after the in ner 

fl'om marked sta-tement do .. " 1:0 
loop. ( SEE MARKED PROGRAM.) 

Section 4 . 2 . 5 . 3 An Example o~ a Heirarchy 

Page 62 

Paragraph 4: 1I177v" s hould re(\d "177 0 (i.e. 

Paragraph 6: s h o uld r ead 

the DEG JN 

177 octal)!!. 

150 6 7 

6bl 

7 

7a I 

7a2 

The lon ge r pro~ ram follows a heira r chicat structure 
itself; the r ules for go In g from one level to another 
arA prOR r amm l n~ conventIons at ARC . Whi le the ARC LIO 
complier doesn 't require the ~roupings found in the 
prog ram, ARC programmers find it use-tul to hd.ve all 
statemen t s In a compound Rtatement block at the same 
level. Thus the particular form of loops and 
IF-statements found 1n the program satisfy the ARC 
standard . The ARC conventio ns are g eared to the 
lan ~ua Ae userl, nn ALGOL-l ike block s tructured lan g ua g e 
developed at ARC usin g its compI l er-compI l er system 
'Tree- ~eta , and to the featu res of the NLS system whIch 
permit level truncation. 7a2a 

Your para,graph Beem!:i to contradict the quote on pa g e 69; 
There are system p rugramme~'s conventions for g roupIng 
blocks by their level in an NLS tJle . These conventions 
were arrlved at through care1ul study and development of 
the N.LS ays1:em. The types ot' g rou p ing s used In a FORTRAN 
punch cord deck are likely to be quite dl£ferent . 
Moreover , it might he said that "re sea r ch pap~ rs on 
understandabLe levels and st ructures , such as t hat in the 
first suh-section o ~ " Perception and Groups" • • • ", do not 
seem to take advantag e of the work done at ARC in the use 
at heirarchical arran g ement of files to facilitate 
understanding . ) 

Section 4 . 3 .1 Some Procerlural Factors 

Some of the unat1rihuted q,wtations are meanin g less as 
wrItten . 

Paragrap h 2 : "The p rocess~d " s houl d be liThe processes". 

Paragraph 4': Last sen tence should be: 

3 

7a3 

8 

8a 

8b 

8b l 

8 b2 



) 

) 

HGL 13-MAR-73 15:28 
~esponge to C I ~AD Request for Comments on Thei r Report 

15067 

Included in NLS are command al c orlthm9 ~or, among other 
things, tile structure and text editin g , dialog creation 
and cataloa uln{! , printed output production, in'formation 
r etrieva l, and the creation, COntllilatlon , and debu&g in g 
ot source codp used to mnke npw versions ot the gy~tem . 

P"ragraph 5: PirBt sentence should be replaced by the 
1'011011"1 ng: 

Piles a re or~anlzed in 
sys t em (th e NLS edito r 

lpve 1 s. 
and :file 

Allhoug h t he computer 
system u.nd the compIle rs 

used In conj un ction with the.m) does not Impose any 
requil'cment for the use o~ n particular level in the 
helrarchy for any particulr p .i ece of text , the " peop le u 

sY8tem~ very o1'ten create such convent ions . Thus 
pro~rammers have decided , for exu.mple , that the source 
code whIch makes up d procodurp should be one level down 
from the procedure name. Blocks and level choices in 
LOOP's , iP ' s , and CASE statements racll itate vipwlng 
(and reviewin g when debugRln g ) code both online and in 
the hard copy versions a nd ~ollow suggested proa rammlo g 
standards . The syste~ al l ows a p r o a ramm e r ••• 

Puro (l raph 2: tI It makes you Job much easier ." should be 

" ••• 1 t makes your Job much ~agle r." 

Pftr~M raph 3: "b. "You can ~igure out ••• "tI makes no sense ~o 
us. Old so,neone r0ally say that? De le te. 

Paragraph 4 : liThe main value ot one debuggin~ 
do~sn · t have a c l ea r mpaning . Delete. 

Pa r a g raph 9 : li e . UUslng REGIN • • 1111 • read 

tool. 

e. IIUsln g BEGIN and END as the firs t and last 
statements of blocks In compound statement 

" .. also 

Rb2a 

8bl 

SbJa 

Be 

8e I 

8e2 

Bel 

8e4 

constructions ." 8c4a 

Pa ra g raph 10: 11ft is handy •• • u makes n o sense . De l ete . 

Section 4 . 3 .1. 4 Other Experimental Results 

Page 74 

How " clear , ohJective," and reliable the flndinas in this 
section ore is open to debate . 

4 

8c5 

9 

9 a 

9 b 
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Point 1-- Is th e duta base t&rge enough to come to such a 
conclusion? 9b L 

Sec ton 4 . 3 . 2 . 5 Di g it/Sy mbo l Spacin~ 10 

Associating ARC with the statements and conc l usions made in 
~hi~ aection seems out of orde r. 

Pa.ge 86 

Parag r aph 2 : So wha t ? O:f .. htlt va.lidi ty i s it .lor someo n e 
here to "observe" tha t the flndin gy " seemed reasonlJble" and 

l Oa 

lOb 

b e quoted? 10hl 

Parag r aph J : "ot grea t ed ••• " should be I' ot s reate r •• " 
Pa ra g raph 4 : Wha t? We can do machine searches tor con tent. 
lus1: how would such ttheirarchical search procedures ll be 
used here? Why are there no examples he r e? The Whole report 
is lackina In su~li cient supportin~ material . 

Sec tion 4.3.2 .7 Resonable Response Times 

Pa,p:e 88 

ThIs section 1s completely unsubstantIated . Pa ra ~ raph 2 is 
particular ly obJectionabte to Dou" . The r e i s a co ntinuum 
at r esponses one shou l d expect in an interacti v e syste_ . 
Thus , a pa r ticularly short time I s des Lrab l e for a bug 
selection mark to appea r on t he screen whi t e a ton ge r time 
1s expected for more complex tu.sks . The times qHoted (1/1 0 
and 1/ 4 second ) are not resut-ts or pubtished scientLtlc 
research whlch we have done and which we would permit to be 
used in such a context . 

5 

LOb2 

lOb ') 

II 

lIa 

LLn1 
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Reply to ",ccount Number Query 1n 14999 

Alex -- Account 31s t .us , and will be the account to lise . The 
problem about account 1 'IH1El an error h~re . --Jeanne 

I 

1$068 
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1 zero 

trlvuLlty of t rlvalit i es 
in " execute Jou rnnl " "distr i bu te doc u ment '! a~ter s upply in g a 
document 'lum ber , one Is ask " Tn: " note 1hat thi s is spelled u ppe r 
case let ter T zero . --,jon. 

1 

1 50M~ 

1 
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Jeannle, 

r e latJv e to r~c#473 (nJc 14811 ), we receivpd a copy of u response 
from ken bowles at ucsd indicatin g they have both an interp r eter 
tor mix and the corresponding mixat assembler . dick watson was 
also copied on t he totter I~ you would like to Rce the trxt . text 
on how to use should now be ava. ll able on uc!:td hf>lp pr0 lot rum . they 
are hos t 1135 and the lOAon procedu r e Is zcl pllssword is (lrpaone . 
th i s may be an item to r the arpanews update s i nce It would 
Intruduce ucsd help capd.h ilJty to othe r network users . tludr help 
ca1'ul.b lll ty, in A!Y opinion , is one 01' thf> nJ eer ones on the 
tl etwork . jf you agree , lei me know and i will call ken bowles to 
c l ear J t. rep:.brdg ,jean 

I 
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) 
(J1 50 10) 13 - NAR-73 6 : 26 ; AuthorCs): 1 ,",Oil 1 , J ean /Jl; Distribution: 
/JDN; Sub-Co llec~ion s : NrC; Clerk: JJ; 

) 

) 
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J PR 1~-MA R-?3 20 :11 
Another Try by 

Title: A S!lmmo ry or Wha t Ht.l.vt! learned auout" NLS at SRI 

P r e.face This summary is basec1 on tilt:> COlllrnand S u mm.l.ry , p . 63, a t 
seq . o f' the TN L S Be tz lnner's Gu i de (7 AH E . (L 9 7 2 ). T shatl i g nore 

150 71 

huw to jH! t in and out 01' th .. sys tem and go d irect l y tu TNLS . 2 

Chapte r t. This chap t e r and its sec ti ons are devot e d , in 
Ae nera~ , to what a ~ jl e i s a n d how to wo r k wjth it. The b asic 
comm~nd j 8 i[n sert] s[tatement at] ADDH C r Cr . An parly 
d l -r. liculty was find ing the effect 01' th e ma r ker . r t j 8 now 
c lear t o me that in the case of a cha ru.c te r, the i n se r't sk i ps 
a l e tter, lh en insert!'; I n the caSf> o f d e l e ti on o:f It. 

charac ter, it de l etes what the l owe r> I s poI nt1n~ to. I had 
no troub l e w Ith the backspace controls, A, W, and Q. have 
n o t used the control R , but do n o. . It dIdn 't work. it i s 
suppospd to show the c urrent LIT b ut I only hau &. ? mark :for 
my e:fforts . 2a 

Section 1 . I rca l ty had n o 

and undate fil~ commands , nor 
s uch bS directory and dele te. 

trouble with the ~u IL, l oad , 
with the Te nex :fI l e commands , 

Sect ion 2 . 
/ t ,and • • 

The COmmtllHJs for show l o J.': where 1 aRl , such 
p;ave PIe lIttle troub l e afte r u. bit o f 

as 

practice . I d i d dlRc~ver that o n e can combine the s ~ 
commandS, and save some time. For instance n • with a 
9t~tement number end u space , then a > command takrs me 
d irect ly t o the end 01' the s tat (>men'l . And 1 l earnf>rt how 
add to the s t a l emcllt with the l[n sert] w[ord] commnnd. 

Sec 'llon 3. Prlnting a ll or p a rt of a £ ilo , cKccp 1 for 

to 

vl ewsr.tecs, was s tr ll j ~ ht .torw ... rd. J he d to l ea rn t"hat the 
LF commn n d is , on the dlsp l ay terminals , a control J. The 
a rrow up and con'lrol 0 commands .... orked .tine. O[utput] 
d[evice] t[elet ype l cOln.nands /il ove no trouble, a n d 1 sha ll 
be usin~ the simila r command f or the lineprinter. 

Section 4 . Edltln u by stateme n1", i nvo lving the copy , 
move , r ep l ace , b r e"-k , rLnd rLppe n d cOPlrla n dg presenterl no 
probletns , "thou~h 1 do nol use them much .. All theRe , pl u s 
th e insert a n d substitut e comman rtA for cha r acte r s , words , 
a.nd text were, 0" course, impo rtun t, and ] am havin g pten1.y 
01 practice w l t l' ~hem . I rtld n ot actua lly use tIle 
substit ut e comman d ucross the ent i re r il e , but th o manudl 
example 0:£ TNLS fOI' NLS mrLkes thIs seera si lar.tle In t h e 
s tt'" ai j;lhtfOl"wurd CftseR . Some exper Ience wit h other 
sys t ems makes me realize tha.t subs titutions across 
n eed t o be carefully thought ou t. 

1 

ed iting 
the 'f il e 

2al 

2a2 

203 

2a4 
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JPD I ~-t.fAR-73 20: ii 
Another Try by 8arnen 

Section 5 . On t!lr content editIng, Mar ilyn Auerbnch showed 
m~ how to turn on the I and communds wJth e[xecu?e] 
s h[ow1 c[ontentl and e sh s[e l ectlons] , which are ~ine 10r 
unsure beAinnera ~ho do not yet hftve much cnnridence ill 

their own comm~nds . This became COIl fusing as J went on, 
because 1 only want to see the I and printouts whpn r 
rea lly am con.i'useti. 

Chapter 2. The Journal commands e J, and s s , I , or ru , 
presented no Aruat dl~ticu~ty, becuu8e thing s are programmed 
to p rompt the user on lnessnges . I thInk that ordinurily, 1 
shall make an ediled :file, then commit it as a mf>ssa~c. The 

only editing allowed In .freehandJ n " n .nessu~e is the 
hacltspace. This is -tine for a casual conversation , hut it iF> 
a hit expensive tor what mOAt penplo have to say when 
",,.eehandln g their thoughts. 1'm not quick that way and prefer 

1507 1 

2.S 

8 more Iintshe~ statemenT . 2h 

Chapter 3 . Now there were seve ral 
of them stj~l mysterious. I shall 

u.reu.s r l earned ubout, most 
s i mply mention ttlat [ have 

nDtes and such manuals and p rintout s as were £urnlshed, wi~h 
ser ious intent Ions of studyin g thetn. 

It is g oing to take me quite a wllile to learn abnut 
viewsp@cs ,,"specially .in rel&tlon to the commands, 
substitute, expcu1:e 8ssim i La te, 1 inking, and even l:Jrintlng. 

I 6chievp d 0. fairly good formal understandina ot th e ?ree 
structure invited by NLS. but learnin ~ to use It as a 
matter oL manipuluting branches, plexes and group~ is g oIn g 
to take a .. hile. 

I think 1 did ~~ t a sou nd, elementnry 
Tenex £il", system as worked ou1: h~re. 

the Case Tenex to campa l'e 1 t wi til. 

underst a ndIn g of 
",ainly because 1 

th(~ 

had 

The print dir,,"ct ives like 14 MAR 73 Gpn ;, and so on ba-ffled 
tile tempo r ar ily, but then all 'f:ol'lna1 tlng has 'this ef.tect at 
first encounter. 

had snme "lne he lp from MrR. J ernl ,.(an and Mllrlly A. on 
finriln~ and hundllng the NIC tJles. I h~ve some notes on 
the "~otO'1 programs, expecially the content analy~cr. 
may e ventuftlly be able to do snme o~ the thincs with 
preproArammcd links, which Marilyn A showed ~e. 

I 

Chapte r 4 . All in all , 'the instruction by Messrs . Rudl i ck and 
Van N'ouhuys and Ms . Auerbach wus "i rst-ro.te and patient. r 

2 

2c 

2cl 

2c2 

2c3 

2c4 

2cS 
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JP8 I l - WAR-13 20: ll 
Another Try by Ba r den 

s h~l l certain l y be on the nctwork pract i cin g rturln ~ such ' Iour s as 
you a r e on li ght loads ou t he rp--nlliTle lY1 9 -11 a . llt. and 0 - 11 p . m. 
C l e velan d time . Many , ma ny thanks ~or th o opportunIty to sta rt 
leo.rnln ~ my way a round. Th i s , then was the messu a e I tried to 
send that e v en ing , w it h th e w ron g ~Ile on board. 

3 
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JPB ) 2 - NAR-73 20: It 
Another Try by Barden 

(J1 S0 7t, 1 2 -MAR-7320!1l; Title: Author{s): Ba r den , John P . /JPB; 
Dl~t ... lbutiun: I DeE ; Sub- Co LLecti o n s : NICi Cle rk: JPB; 
O ri ~ ln: <CASE-10}HAR.NLS;8, l2-MA R-7 3 20:08 JPB ; 

15071 



) 

LLL lJ- WAR-73 12 : 56 
NAME CHANGE FOR CAROL ROFF~AN 

Po r d r C ' g informat l on , Ca rol Ho~tman h as changed her name to 
Ca rol C uIlbault (G ee-bowl. 
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LLL 1 3 - MAR- 7 3 1 2 ; 56 15072 
NAME CUANGE FOR CAROL HOPF'IIIAN 

(J1S072) 13 -MA e-7 3 1 2:56; Title: Aulhor(s ): Lan e , Linda L. /LLLi 
D istributi o n: / SH I-ARC ; Sub- Collections: SR I-ARC ; C lerk: LLL; 

( ) 

) 
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MDK 13 -MA R-7 3 13 :04 
Resource Notebook Stuff' 

Dil ve •• • The meet in M T hu.d tentatively se f for March t 9t h has 
been poatpon~dt witll no new datE" until the selection 
of "reJ[lona l a~ents" -- as brie .fly described in th e qFC 
-- J.s completcdd. 
Yike Kudllck. 

I 
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MDX 13-NAR-7J 13: 04 L507 3 
Resou rce No ~ebook Stuff 

) 

(J1 50 7 3 ) t 3 - NAR-7 3 t 3 !04~ T i ~ to: Authorts): Kudtick, Michael 0 .. 
/ MDK ; D istribution: /dhc Suh -Co tlectlons: SRI-ARC~ C tprk: NDX ; 

) 



MDK IJ-~AR-7J l 3 : 21 
On S ite NLS C l asses 

D I .r k 44 . Uoth JEW and nCL hav e second (>d th e i dea o~ Qo ln ~ out to 
the s ite s t o ~each NLS , and 1 think we shou l d ac ~ now to begin to 
set thln/Zs up. J EW ' s tiup:ges tlon ( s~e -- 1497 3 ,) t hat we se nd an 
~PC to solici~ comments on t he des irabil ity o:f o n- s it e teaching 
lR u ~ood one, it seems ~ o me 4 Wou ld you inItiate thi s? Maybe 
(check with MFA ) th e Oos t oo a r ea i s the rl ~h~ p l ace to s t a rt 
( BBN ). Du ~ there are n ew sites as we ll --- Dep t 01: Comll'le rc e at 

UOll t der, Ranve Me a SlIrel'lcnt Lab In F l or i da (Mike Youn g ' S spo"t), ... 

1 
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MDK 13 -MA R-73 13: 21 15074 
On Si~e NLS CtuSSP.9 

(Jlsr)74) 1J- MAU-73 13 :21; TI tte: Author(s) : Kudllck , Michael De 
/ ND K; Dj9~rlbut l o n : /dvn mfa h g l Jew rww ; SUb-Coltectlons: 
SRI-ARC; Clerk: MDX; 

) 



) 

MDK 13-MAR-73 13:52 
"'i rc BnveLopes 

S usan 1 like your idea aboul ordering p re - printed env~lopes . 

Would you pLease preparE' the necessnry 'fo r ms? 
He fore we nctuully spe nd thp money, however, ('d llk e to see 

what it L!'I we ' ll. be buytn" .. And I'd like you to esti ll'ln tp as bes-t 
vou can what amount ot ~lme it currently takes us to o'frJx the 
NIC ' s rubber stamp .. Dut since It will only cost us about $ 130 'for 
the printed envetope~ , pleasp don't spend much 1;.im~ figuring: out 
how muel, money we i ll sa v e; Jusl make an estimate . Th~nks 

tIII lke 

[ 

15015 
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NIC EnveLopes 

( ,f l5075 J 13-WAR- 7 3 13 :52; 
I MDK ; Dist~ibutlon: l e rl Jcn 
SRI-ARC; CLerk: MDK; 

MDK 13 - MAR-73 13 : 52 1507 5 

Title: Author(e): Kudllck, MIchael D . 
rw.· dvn Jbn ; S Ub-Col lections: 
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WDK l J -HA R-73 17: 34 
Ongoln~ Journa~ E votutioll: Rev .lew Sto.tus 

To PWW , re " Ongo in g Journal Evolution" 

ihe items below were d iscussed brief ly in a conversation bet.een 
J Olt nnd MOK on l 3 - YAR -7 3 , o n the ~ene r81 suhject o'f current and 
n ea r-future Journal nee ds and des ir e8 ~ 

2) and 3 ), on "work to he reviewed" 
and "unres o lved questions", would he 
pO~9ibly more design revLew sessions 

The first of these ~eetingg will 
announced' In the next two weekA~ 
~or ~urther r e views would also be 

1) Wo rk In Pro" r eBB 

Journal re-entry! 

the subject ot ono and 
in the nea r tuture .. 

be held some time (to 
At this meeting , (l, 

set .. 

be 

schec'lule 

to be able to t empora rilv lcave ttle . j ou rnal, do some work 
in NLS, and r e turn to the journal .. 

options at deljvAry time: 

to altow the operator to speci~y idents and/or doc uments· 
tor delivery, with other dOCllments not below delivered at 
that time~ 

t c temporarj ly: 

to escape lro", the Journal to thu exec t~mporarily, with 
ret~rn vLn 'Iconllnu@". 

"recover "flies": 

to (li ve hI gh priori ty to tho prOl!lrall1 t hat c lean s up journal 
llies a~ter recovery "from a c ra sh , In order to g et the Job 
done and avoid being put on II queuu-:fo ur l1. 

load average a racctu l shutdown: 

to implement g raceful shutdOWn o~ Journal when load average 
~e1:B too hl .a: h; otherwise I1queue-.fo\.l1-u mechanism increases 
chances of system crash occurring white journal i s III 

l'5076 

2 

3 

3a 

4 

•• 
4al 

4b 

'b' 
4c 

4c 1 

4d 

4rll 

4. 

mids~ream. 4e l 

2. Wu r k to be revlewed 5 

expanded "sta1us " optjons: 5. 

t 
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MOl..': 13-MAR-73 17 : 34 15076 
Ongoinu Journnt EVolutjon! Review S1"6 1"U9 

to be able to see and edit "mcssa~e" contents. Sa I 

aCknowled~ement when s ubmiss i on completed: 5b 

to be ~old where the document is temporarily re s Iding un~ll 

.Journal delivery occurSt and to be told (via an ~utomatlc 

tickler ll l e ) that a g iven tl tte has heen accepted tor 
deL iv e r y . 

mods to citntion fo r mat : 

to move the lin k to the f irst IJoe ot the cltatJon 
(replacin g th e "numhE" r"), J n o r de r to 'nukE" it pHl:Is ibl e to 
do " spnce Up-bJ·ro .... " In i.e., JUlnp to li nk - -- TNLS 
w ith out get ting caugh t on pa r en~heticul expressLons In 
title. 

:) ) Un r esolved Quest i ons 

RPC ~Jstlbution prob l ems 

docu~ent numbe r as part o~ d i st r L i st 

update Initial ~l l es occas ionalLy 

seconda r y distribution u sing TEJOURN AL 

mutti - st te J ournal : the impac t o~ the utility 

p rivacy of fjles and cataLo6 reference s 

2 

the 

5b l 

5 0 

Sc I 

6 

6. 

6b 

6c 

6d 

6. 

6l 



NDK 1 J -MAR-73 17: 3 4 15070 
On a oing Journal Bvolution: Re v J ew S tatus 

(JI 50 76) t 3- ~AR-7 3 17: 34 ; Title: Author( s ): Kudtick , Michael D. / hlDK 
; D i s tribution: /Jdh chi dsk mdk r1W.. J c n Sub- Co ll e ctions: 
SR I-ARC ; Clerk: HDK ; 
Ori e in: (KUDL I CK) J L . NLS ; 2 , 13 - NAR-73 17: 3 1 NDK ; 

) 

) 



• 

) 

) 

) 

OnKolnl!{ JourllDl Evolution: 
MDK 13 -MAi-l-73 17:38 

Rev iew S to~uB AdditJons 

ErrRtn in l' On~oinH Journal Evolution: Re view Status" 
Shoulrl include in 3} these two addtl 1 tems ••• 

the number system overriding tittes, etc. 
the nped to Ha t TNLS nnd DN"LS Journa l SUbmissions cOlJlpatlble 

t5077 
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NDK 1 3 - NAR-73 17:38 
Onaoln~ JournaL Evo lution: Review S tatus Add itions 

(J15077) 13 - MAR-73 17: 38 ; T1tle: Author(s): Kud ll ck, Mlchael D. 
I ~DK; Distribution: /mdk ; S uh-co tl~ctlons: SRl-ARC; Cl~rk: UDX; 
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JFV .OK 13-"AR-73 8 :32 1 50 7 8 

1 0 RW. , re CATALOG SYST EM P lan s . 

lhe Il vet'atl scheme -tor re vi sions tG "the Ca t a l o .,; S ystem has two 
p rincipal ~spec~ s : 

1) No majo r n ew work wi ll be done on the present Cata l o a 
Systelll . 

2 ) A new Cat ato~ S y s tem wl tl be b r oua h t u p in se v e r a l s tag es . 

~o New Najo r Work on the P resent Sys t em 

There a r e , concep tually, thr ee distinct c o mpo n ents to t ile 
Ca talo g Sys t em : 

a l da t tll e ntry, verl:tJ c atlon, and p r epdo rati on or a valid 
input 1'il e ; 

b ) p r ocess ln K by the se t 01 pro~ramB ca l led " CPPPROGS" ; 

c l o n - li ne and oi f-tine vle .. l n~ o:t the indexes p r epared by 
these p r o g rl'ltn s . 

In my op ini on , th e p rocessJn fl th a t 18 do n e in s t pp b ) Ls the 
major bott l eneck in th e present catalog sys t em . 

The r eason for th I s is that th e s ize of t il es and th e type 

2 

2. 

2b 

3 

3. 1 

3.2 

3 .3 

31> 

of p rocess in ~ a r e bo th un s uIted lor the poP-t O Tcnex. 3 bt 

Sducated ~uess es p t dce the cost o~ runnin g th e ~ystem at 
about 1 0 cpu hours pe r mon th (not Includin g e l apsed ti me , 
and no~ includin g; delays fur vari ous o v e rh eud n eeds l4 ThJs 
est imate m~y ~v en be low. 

The ti me spent in runnin g Is hig h , bec~u8e ot severat 
.factors : 

3b2 

Jh2a 

a ) NL S fll eB are ti~e -consu R lng to p rOC~ gB ; Jb2a l 

b ) NLS does not p r ocess more t han one file at a timet 
so th at mer Kin g ("ass l mi l nt in t(") th l" contents of -t wo 
or more fll(>s cn n on l y be done man u (1.lty III the 
p r esent sys tem; Jb2a2 

c) Lhe prespn t system has two major aspects --­
so rtln ~ and ou t put p r oceBB in~ --- wh i ch are 
pa rti cularly tl.,.e-con s uming nn th e PDP- F) Tenex/NLS 
sys t em . 

I 

3b2u 3 
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) 

) 

) 

Catalog Syst~m Plan s 

d) There are nQ ~all-safe or restart p rovisions in 
the p r esent system , so that a system crash ufter a 
couple of hours of runnin g require a l most complete 
re-runnin ~ o ~ the system . S uch crashes are not 
uncolnmon . 

The size of l'iles is unsuited to the PDP-tO Tenex/NLS 
system because o~ two main factors: 

a) Some files are too 
split Into two fl1.e s . 
in certain cases . 

bJ g Lor the system , and must be 
This requires douule procesRlng 

b) The p resent scheme of directo r y space allocation is 
not fle~lble en oug h to handle temporary needs d uring 
p r oduction runs or r~-runs. Not enoug h space is 
normally allocated to handle these temporary " over floW''' 
needs . 

Sev eral Sta Mas to Reach a New S ystem 

S tage 

1 t seems clear 
"b)II process tng 
cheap l y than It 

to me (but [ have no IIprooi'" yet) that step 
can be done ill a batch environm~nt more 
i s done here. 

Thererore , u 9~udy o n this aspect of the sys tem wlll g et 
the first p riority, a nd wltl constitute "phase one" o~ 

the pro.iected work t eadjn ~ to u new ca1alo g system. 

Ass umin tz tha t 
second phase , 
transition to 
process in g . 

the claim 1s borne out by the study, then I:l 

"D hase Lwo", will he comprised of the actual 
a batch p roceSSing mode ~or s te p b) 

This will involve ~Jnding a su j tab l e system on the Network 
(probably an I BM 360 o r 3 70 confi g uration), nnd p ro g ramming 
whatever code I s required. The prog ra mmin g requirements 
are , ~ener81ty speaking , £our-~ol d: 

Re ad in g the NLS F ile 

This would be d one either 
the PDP-lO , o r by sen d in g 
360 site . 

2 

v1. 
the 

a tape filr created 
£I1.e vi a FTP to the 

at 
[ RM 

3b2a4 

3h3 

3b3a 

3h3b 

4 

4a 

4al 

4a 10. 

4)) 

4b2 

4b2o. 

4 b28.1 
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JFV NDK L3-"IAR - 73 8 : 32 l 5078 
Catalog Sys t em Plnns 

Ex tra c tion and S orti n g 

Sorti.n g is we ll-parame"terized and probably wo n't 
r equir e extra codin g . 

Extractin g the releva nt in formation (like Jar N r C 
I ndexes v g ARC indexes) p r obably will r~qulre 

c()d' ln ~ . 

Formattin g and Pri nting 

Formatting of p rint ed output !nay be poss ible vi a a 
report pro~ram ~ene r~ tor, t ho u~h this has to be 
determIned . 

P r eparin g f ltns for NLS 

S tag e 3 

Prrparat i on 01 files readable by the PDP-l0 Tenex 
system for Inclus i on back Into the NLS ~ile system 
(tor on-li ne readin g o~ th e indexes) wou t d a l so 
require some study a n d prou rummln q . 

Lon~er rang e , the efforts shou l d be towards creating o n e 
inte G r a te d system that relies on the concept oJ resource 
shar in g on a Network wide sc~le . 

The resources to be shared are both process ing powe r (a s 
above ), and s t ora ~e facillties tor lar&c datft bases. 

Spec L ~ Lc Ob,lec tlves 

Amon~ th e techlli cal Ques li ons that r equire study un der the 
above plan is the 'feasibllity ot accessin p: a " ci labl e 
batch-ori~nted p r o g r am suitab l e for cutaloa production . 

For this we need to determine : 

ft) status o~ implementution o£ fi l e lr~ns1er protocol; 

b ) status 01 r e~ote job entry on 1 0M 3 &0 or 370 
installat i ons currently on the Network ; 

c} c rit e ri a tor Belecting the rnost Bultabl", s i te --­
(lYBurnjn !! both 11) and b) g et positive rCBponBeR, I.e., 
aBsu~Jn ~ avaiLabIlity of FTP and RJ E ; 

3 

4b2b 

4b2bl 

4b2b2 

4b2c 

4b2c L 

4b2d 

4b2d 1 

4c 

4cl 

4c2 

5 

5a 

5b 

Sbl 

5 02 

5b3 
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JFV NDK 13-MAR-73 8:32 15018 
Cfttolo~ System Plans 

d) suitahle ~lles within reasonable travel distance ; 

e) restrictions on network usc (file size , p r ocessors . 
computer time) at those sites; 

t) rates ~or u s l n~ those systems . 

With a n swers to thesr questions , we then will proceed to: 

d' select un Implvmentatlon langua g e; 

5b4 

Sb5 

5b6 

5c 

5cl 

b) schedule ana lysis tasks; 5c2 

c ) schedul e development of ft test p r o g ram that t ransfers an 
NLS ~l l e from S~, to site X, compiles ft short prog ram at X, 
runs it a g ainst tile f i le , and sends the re~ultlng ~i l e back 
to U9 in NLS form . Sc3 

( Note: b) and c ) c~n proceed in pa r allel .) 5c3a 

4 
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J FV MDK 13-NAR-13 8 : 32 
Catulo~ System Plans 

(Jt 50 7S) t3-NA R,-7 :.J 8 : 32 ; 
Kudlick , Michael D. IJEV 

Title: A\,tho r(s}: 
lADK Distribution: 

.ndk ; Sub-Collectlon9: SRl -A RC ; Clerk: ~DK; 

O rl ~ ln : (KUDLLCK>CAT . NLS ;7, tJ-~A R-7J 8 : 30 WDK 

Vl\tlee , Jncques 
trw. J1'v wlb 

f1' • , 

jbn jew 
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RST 1 3-~A R-7J 5 : 50 
P roblems with Ident submode 

Why can [ not, us l n~ Bxccute [Denti~Jcution s ubmode, and as 
conrnlnator of TUG (l am JOB not RST ), make modifications to the 
ident record .for TUG . r ,Met the c(lmpluJnt tl Must be cordln<L tor" 
(sic) .. 

1 

150 7 9 

1 



P r oblems .Ith I dent suhmode 

) 
( J I 50 7 9 J 13-NAR-73 5 : 50; Title: 
Dls trl hu tl o n: /J ON; Sub- Collec ti ons : 

) 

) 

RSl' 13-MA R-7J 5 : 50 

Author(s): Tomlinson, 
N I C ; Clerk : RST ; 

Ray S . / RST ; 

15n7 9 
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JEW 14- NAR-73 11 :53 
TNLS "u~ t fi x ecule Journal , Di s tri bute Doc u ment , Spelling Error in 
F romp t 

Jon Poste L (J BP ' :froD! UCLA-NMC r eports ( see -- l 5069 ,' that the 
' Di stribute Document ' s u bcom.and of ' Execute Journal' In ([ 
p resume' TNLS prompts for the dis trIbutIon lIst with 'T O:', where 
the second cha r acter is a zero, rather than the app ropriate 
II lpho.betlc . 

t 

1 5080 



) 

) 

) 

J EW l 4 - WA R- 7 3 Il: 53 1 50RO 
1 NL S nu~ . Exe cut e Journ a l. Distri b ute Do c ument, Sp",lljn ~ E rro r in 
P rompt 

(Jt 5 0 AOJ 14-MA R- 7 3 11: 53 ; Title: Author( s ): Whltl:!, James E. (Jlru) 
IJeW; D i s trlbu1:1o n: I BUGS ; S ub- Co ll e ction s : SR I-A RC BU GS ; Clerk: J EW ; 
C ri ~ln: (W)Il TE ) RUG . NL S ; 2 , 14-MAR-73 11:49 J EW ; 
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CFD 14-Wo\lI-73 8:39 1508 1 
NMDT ~eetlnl! Repo rt - Wa-reh 12, 1 9 13 

Meetln~ Report 
Participants: 

-- NWDT ~eeting - March 
CHT, JOM, CFO 

12 • 1973 

(l I lllscussion of leedback on conversion Justl.licatlon paper. 

The criticisms on -the Justification paper seem to extend 
trom the Lac t that .e did not dIrectly address ourselves to 

t 

2 

2a 

the consider~tton of utterna-t-e conversion stratogies. 20.1 

Some 01 the allernutive strute81es Might be: 
a). Wod lLy and extend LtO 8yBte~ to include more software 

en&lneerln~ capabILIties. 2a2 

(2 I 

1 I 
21 
3 I 

Extended control structures 
Pully typed language 
DeLl ned scope 01 na_cs. 

b). J,laj(e L10 iLnd MPS llnkaAcs compalable, Atlowlng LLO 
and MPS to coexist. 

ALter conslderin8 the potential impacts o~ elther o~ ~he 

above mentioned atternatLves, we conluded that neLther had 
sl gni1ican~ meri. ts. 

Plannin~ actlvi~ies. 

The tollo.ln~ 11B~ 01 activities was constructed and the 
in~erconnectlonB were no~ed: 

Activity 

t). Command lanMuage :taci llty 
2 ). .1'11e Bye tem 
3 I. 
4 I. 
5 I. 
6 I. 
7 I. 
8 ) • 

data bUFIe system 
larRe charac~er set 
p.raphlcs 
in~er£oce to external systems 
pro~ro.mabte NLS 
portrayal I!c ne"ator 

Depends on 

2. 1 
2 
2 
1,2,5,8 
1 
2,3,4,5 

242a 

20.3 

2a4 

2b 

2bL 

2b2 

2bJ 

Plans: .3 

We decided to document our initial NLS . odel and concurrently 
propose a desipn documentation standard. This document should 
be avaLlable in draft :tor .. during the .",ek 01: March 19. 3a 

1 
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CFO 14-MAR-7J 8:39 1508 1 
NNDT Meetlnu Report - March 12, 1973 

~ext llIeet ln a! 4 

Wednesday , March 14, to:OOam at SRI 

) 

) 

2 
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15081 Oist-ributlon 
Irby, Chll.rles H .. , Dornbush, Cha rl es F . 

Pbxton , Wi ll iam H . , Deutsch, L. Peter , 
t Wltchel~ , James O. 

Wal lace , Donald C. 
Sutterthwalte, E d H. Rass , Walt , A.ndrews, Don I. • 

I 

• 
(SNoke), ) 
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CFO 14-NAR-7 3 8:39 1508 1 
~WDT Mee t l n ~ Repo rt - March 12 , 1 9 7 3 

( J 1508 t, 1 4-MAR-7 J 8 : 39 ; 
; D18 ~rl butl o n: / NNnT NNRT 
C lerk: CFD ; 

T i tl e : Author ( s ): Do r n b u sh , Ch a rl es F . 
; S u b - Co ll ec t io n s : SR I-A RC N.WDT NMRT ; 

/ CFI> 



DeE L4-NAR-73 9:0 7 15082 
Visit Lo~: 13 Na r 73 , How~rd Greyber, AAAS 

) 

) 



) 

) 

UCE 

Visit Lo~: 13 Mar 73, Koward Greyber, AAAS 

Howard Greyber 

American AssoclutloD lor the Advancement ot Science 
151 5 Na ssachusettR Ave H ••• 
Washing ton, D. C . 2 0005 

( 202 ) 461-4485 

14-MAR-73 9:07 

Howard is urrau g in" a meetin g .tor AAAS -- Feb 25 to War 2, 1974, 
In San Prancisco. Mr. Anderson Bent hl_ through Bart Cox ' s area 
us one ot ti le pos sible d omina aL activity within SR[ that could 
p rovi de content. Howard Is also tookl" " lor people to manag e the 
conference .. Bart and Etlrle Jones had talked with him be.fo.re I 
SIlW him (.tram 4:50 to 6:10) . 

He bocam e £asclnated In our substantive work, and we never did 
~ et to a d l cussion 01 his con.terence plans. Gave him copies ot: 
OSR 1, FJ CC6 8 , dinosaur paper (5255,), IPT summary (13537,), and 
coorctlnated Into servlcess for communities (12445, ... Atso, 
printed o ut and ~ ~ve hiM a copy o~ the Nee "Workshop" paper 
( 14724, ). 

f assume that there will be follow-up action by Howard , pro baby 
via other direct contact than with me; meanwhile ARC should 
consider its lntercst and position with respect to the AAAS 
con'ference. 

Note: rt occurS to flU} that the g eneral scientific audlence 
reach e d hy AAAS tni g ht he an important one lor ARC to consider 
communicating with, about such as knowledg e workshops , central 
workshop services for disciplin e - or .. ission-oriented 
cOlllMuni tl es, etc .. 

t 
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DeE t4-NAR-73 9:0 7 15082 
Visi t Lo~: 1 3 Ma r 73, Howard Greyber, AAA S 

(J1 5082 ) L4-KAR-7 :J 9 : 0 7.; Tit1.e: Author(s ) : En ge lba r t, Dou Klas C . 
I DCE ; D i s tri b ution: Irww jcn bc ; SUb-Co llections: SR [-A RC ; Clerk: 
DCE ; 

) 

) 
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• 

DIA 14-NAR-73 11:36 
Tree Neta notes 

Glad that Harvey pointed you to I NOL. I torgot about that. 

'tour understandin s 01' the "_" const ruct is correct-. 

You will have to use lower cuse to wrLte your assembLer , since 
NBTA requires rul e na~es to be lower case identifiers (and it 
makes use o:t. th e difference ). liD_ever, you will have no 
proble~s with your ussembler acceptlna only uppercuse. Just 
recognize all Identl~lers with .UID. 

We pulled Knuth out und r ead about his o'here' labels. 
~enerat respo n se was not very favorable, but I think you 
hn.ve little troubL e Inillelllentln& It . 

Ou r 
will 

[1' a labeL is undefIned, there Is no problem . Reterences 
to It will be linked and preSUMabLy you will have a Loader 
that can do "flxups. /It. .llxup will be produced when tbe 

15083 

2 

3 

4 

Lobel ls de£ined . 401 

If eo labeL Is de.flned and 0. re.fer9nce to ' P i is Made you 
have 0. problem. You want to produce an unde.flned link to a 
label (wh ose name Is already de1'ined ,. Do thi s by using 0. 

~eneraled label. When the label is defined, d9~ine the 
Kanerated label and rede.flne the symbol. 

A '8' re~erence to 0 defined symbol I. B trivial. 

Let me know it my understandin g of the n'here' stuff Is 
incorrect and ~etB you in a Jam. 

You can run the whole meSB In hex I~ you wish by changing the 
numb9r r ecognlz:inp. routJne in the LIbrary. Thots the "uy that's 
~nvoked by sayln" . NUN . 1 thInk the routin e that actually does 
the evaluation is caLled nu~voL. It' s in (meta)libe .nls . 

Cetting hex numbers out is another problem. 
00e8 that work? 

~eta uses HOUT. 

Your 
line 
the 

understandinA of spaces Is rl ~ht. 

teeds, tabs, cr's , or comments get 
inpu t stream. 

Any number of spaces , 
smashed Into one space in 

[f you want 
the library 

to use. in yor assembler, you will have 
( .. cta.> libe.nls . The comment recog nition 

to chan g e 
is done 

when blanks are deleted - done by delb. 

I 

4.2 

4.3 

4b 

5 

6 

7 



) 

) 

DIA t4-MAR-73 Jl!36 
Tree Me ta notes 

No one here can unders tand Just why you don 't write a n MOL. You 
cou ld write one that LOOKED l~ke an assembler if the user didn ' t 
k now about IF statements and BEGIN's and END ' s ( ) We have fo u nd 
NOL ' s very useful - u. few very simple constructs make _achine 
lan p:uage MUCti easier to read. Incide ntally , that ou r chIef 
objection to Knuth·s N ' here ttlbels- labels are evil because 9o" 
of th e time they are Jus t obscuring simple LOOP's , but When they 
a rc all the SAYE NAME HELP 

Just found out that lIarvey has <lus_ered you also . 
you're ~ett~np answered. 

Don 

2 

Welt, anyway 

1 508~ 
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DIA 14-NAR-73 11:36 15083 
Tree " etft notes 

) 

(JI 5 0 83) l4-NAR-?3 11:36; Title: Author(s)! Andrews , Don l. I D(A, 
Di s tributIon: /bpc ; Sub-Collections: SWr-ARC; Clerk: DIA; 
Ori a in! (AND RE 'lfS)COSB LL.NLS ;2, 14-IIlAH-73 1I:19 DrA '; 

) 

) 



) 

) 

) 

DVN 14-NAR-73 16:05 
' r~lnln ~ Plan: Notice o~ DRAFT 

My file (vanNouhuys ,traln,) i s a c1ra:t1: ot the l o n g - pendin" 
traJnJn~ report and plan. It is a comp~e t e c1ra~t except ~or minor 
edltinp: anc( .fIlling in link s which KtlY should finish by tomorrow 
f 3/ 1 5 ) 

You are the tralnin~ desiMo team. 

I ask you to consider whether tbis document wlll serve u.s a 
tralnM plan In response to (Journal 141 64 , l a nd s upercedln~ 

(Journal,1 4B40 ,), or as tho hasls tor such a training pla.n. 

( 'f either of you wants U9 to talk befO'rc go ing on, tell me and I 
wilt call a meetin g . 

JL , 

p ltt.n 
do no t 
to the 

parties. 

hear :t'rom eJ ther 0" you by 
desl~n revIew tea~ and to ce rtaIn other interested 

Namely: rw .. njn t1'l nnd maybe some one at ARPA it JCN 
.identi t ies an approprio: te pe r s on. 

L 

1508 4 
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DVN 14-YA R-73 16:05 15084 
Trajnin~ PLan: Nutice of DRAPT 

(Jl50 84 ) 14-YAR-7 3 16:05 ; Title: Author(s': Van Nouhuys, Dirk H. 
/OVN; D i st rihotlon: /MDK JCN KFR{ tor your information'; Suh-Collectlolls: 
SRI-A RC ; C lerk: DVN; 

, 
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) 

) 

DVN 14-NAR-73 16:39 
~hat Kirk Kelley Is RUfttty Doing 

The disparity o~ Kirk Xe lleyls title and pay with what he does Is 
gettinp; more and more acute . 

He Is participating In OEX deslng (14912,» (14164,:;[UKIRK"];k), 
Is redesin"ln,l! nnd malntalng locator (14861,,, taking and active 
role In solving the I~pllmentation problems 01 th e StGART 
NewsLetter and its dialop; facility (J4716,){J4888 ,), Is updatin g 
dOCUmentation, Is teaching dispLay and DEX (14860,1. and 
providin g other Intellectual work 
(catatog ,arcjalncni ,:;[I'Ke lley"];L) cLearly Qutaie the domaIn o~ 
clerk typIst. 

We should do something for him. 

1 
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DVN 14-YA R-73 16 :39 
Whu t Kirk Ke~ l ey 1s Rea lly Doi n & 

(J' t S085 ) 14-~AR-73 1 6 : 39 ; Title: Author(s): Van Nouhuys, DLrk H. 
/DVN; D i st rihution: /JCN RWW MDK K(RK(1or your information); 
Sub-Co llections : SRT-A~ C; Clerk: DVN; 

1 5085 
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BPe 14 -WA R-73 10: 58 
Nore Tree-Yeta Quest ions rrom C0ge Lt ~B8N-TENEX 

NeBsaaes received from Hernie CaBell at URN usin g Bndm8~; entered 
into Journal . 

15086 
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) 

npc 14-loI AR-73 10:58 
Mor e T r ee-Ne t6 Ques1: ions 1' rom COBo'lliiH:l BN-TENEX 

14- NAR-73 4 : 36 : 20,2947 

Net ma ll from site 88N-THN£X r c vd at 14-NAR-7J 4:36:16 

Date! 14 - liCAR-7 3 0 103 

P r o m: COSELL at HHN-TENEX 

Sa: TRE E NEo.:TA 

cc: 

"0 LlKE TO THANK YOU DOTU FOR BE I NG SO RESPONSIVE AND HELPFUL. 
B E.LPP UL. . 

AS IT TURNS OtlT , {1y FA I RL Y F AMILIAR WITH aMF A ND GRAMMARS AND 
ETC AND SO ONS OF ~y NA J OR HURDLES IS TO CONQUER THE SYNTAX TO 
SEE now WHAT 1 KNOW HAS TO 8E EXPRESSED SOMEHOW ACTUALLY I S 
( SPEAK I NG OP S YNTAX AND PARS I NG PROBLEMS ). 

PETER DEUTSCH ' S PROPENSITY TO USE ALL CAPABIL ITI ES OF ANYTHING BE 

TOUCHES HAS NADE HlS (tNLAC)U.fOL , TOGl!.iUER WI T" THE " SY NTAX AND 

SEMANTICS" SECTION NEARLY ALL 1 NEED - I CAN PIND AN INSTANCE , 

PRESUMABLY CORRECT , OF ALMOST E V ER Y CIRCUMSTANce THAT I HAD 

A QueSTION ABOUT. 

THAT 

l RECOMMEND THAT Y OU CONTINU E TO RECOIIUfEND 

FILE 111 YOU HAve TO FIELD FUTURE I NQUIRIES. 

J THINK "LL PEEK AT THE SIMPLER EXAMPLE , J -UST TO MAKE SURE [' Y: 

GETTING IT DOWN R I GHT. 

A COYMENT - AS FAR AS I CAN TELL THE "*" CONSTRUCTION (I BELIeVE 

lT SHOULD BE IN SUBEXP =['-J IHSTEST [t*] I NTBST ) IS MISS ING 
PROY THE SYNTAX DESCRIPTION . I' .... ALSO FUZZY ON WIIAT THE __ REALLY 

MEANS. AM 1 CORRECT IN GUBSS I NG THAT IT .IT USED WHEN AN STEST 

CANNOT DE UNIQUELY DEF INED SO THAT AFTER MATCHING Tlte FIRST 

E L EMENT HAS CLA I MED sowe OF THE [NPUT AND 1'08 REYAINDBR FAILS I T 

CAN GO BACK AND TRY TO lNCLUDE MORE OF THE I NPUT IN THB FIRST 
ELE MENT (" F I RST II HERE IS B Y EX A MPLE) TO TRY POR THE D IFFERENT 

1 
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BPe 14-NAR-7J 10: 58 
Nore T r ee-Meta Quest i ons ~rom Cosell~08N-TENEX 

IUTell? - MUCH A S IN A BOTTOM- UP PARSER ONE WOULD OCCAISONALY 
II SA-eKUP " TTO TRY A DI FFERENT REDUCTION ON AN INPUT CII.ARACTER. 

lHIAT KIND OF TROUBLE WILl. GET INTO DY ONLY HAV ING UPPERCASE? 

IN CASE YOU'RE INTERESTED WHAT 1'M UP TO [5 TRYING TO BUILD A 
MORE OR LESS GARDEN-VAR I ETY ASSEMBLER FOR THE LOCKHEED SUE . I' D 
PLAY WI TH BUILDING A NOL , BUT THAT'S FAR TOO RADICAL A CONCEPT 
FOR THB GROUP HERE . THE TWO MAJOR THINGS I'D LIKE THE A SSEMBLER 
TO HAVE [ S A SYNTAX TIIAT REFLECTS THE " SOURCE-DESTINATION " 
STRUC TU RE OF THE MACHINES I NSTRUCT I ONS ( E .G. l'P LIKE "MO VE 
AC4->FQO(WDINDX)1I TO BE THE R I GHT THING' AND TO SEE fF KNUT H'S 
N'HERIl' TYPE OF LOCAL S YMBOLS ARE WE AL:LY AS GOOD AS 116 UIPL l6 S IN 

1508& 

[ 8 

1 9 

VO L I. ALSO , 1'0 LIK E THE WHOLE THING TO WORK I N HEX. 20 

CAN Y OU G IVE ME ANY QUICK HINTS ON HOW ONE M IGHT IIANDLE THE 28: 

JUMP IF , TYPE OF S YNTAX? 

ALSO TWO OT HER LITTLE QUESTIONS - WII AT IS THE SYNTAX OF SPACES -
AS FAR AS I CAN TELL THEY ARE I GNORED BEYOND ACTING AS S Y NTACT1C 
SEPARATORS. ALSO [5 ~ FORCED TO BE GOBBLED UP AS COMMENTS IN THE 
IiIBSUtTANT LANGUAGE - AS FAR AS r CAN TELL DEUTSCH SEeMS TO HAVE 
COTTEN. COMMENTS FOR I ~NLS WITHOUT ANYTHING IN [MOL TO HANDLE 
[T. ALSO, ANY WARNINGS OR HINTS AT TRYING TO BUILD A CONPILER TO 
DE AL MAINLY W[TH HeX? 

tHANKS AGAIN FOR YOU~ HELP , AND I'LL REALLY TRY TO NOT HOTHER 
YOU-ALL TOO MUCH. 

BERN I E 

P . S . SRI I S DOWN AT THE MOMENT - I WONDER IF T H I S " QUEUED1I AND 
DEFERRED MAILING REALL Y WORKS . 

BPe 

1 4 - MAR-137:11 : 2 1, 421 

Dn.t~ : 14-WAR-,3 71 t 

From : HBN-NET 
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BPC 14-MAR-7:J 10:58 
More Tree-Me ta Ques ti ons f rom CosellwBBH-TEHEX 

R e: N I C 14045 

cc : ANDREWS 

wos look 1 n g 
a n d I believ e 
exp :add[2] I 

bern! e 

a t my copy o~ NIC 14045 (the TREE ME TA Ov erv iew ·' 
that statement le5b3a ( R l B ) Rhould r eo.d: ••• $ ( "+" . . . - Insertln~ the " ex p " • 

p. s . r om r ea ll y sti lt CQSE LL@8BN , unless live Made it already 
to belns COSELL@SRI. My existence as ABN- NET i s pure ly 
iDlI1p.l nary_ 

1 5086 
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1 50 8 6 Dist ri bu ti on 
Cosell , Be rnie P. , Irby, Charles H. 
L. Peter , Andrews, Don I. 

1 

• 'la tson, R icha rd W. Deutsch, 
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BPC 14-MAR-73 1 0:58 1 5086 
Wore Tree-Meta Questions ~rom CosettaB8N-TENEX 

(JIS086) 1 4-~AR-7J 10:58; 
~ DlstributLon: /bpc chi 
RGL~ 

T L t Le: 
rw.. l pd 

Author(s ): Coselt , Hernle P. IOPC 
dia ~ Sub-Collections: NIC; Clerk: 

Crt.,;i n: (LEHTMANHIESS .. NLS; 1, 14-NAR-7J 9 : 23 HGL ; 
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HOL 14-MAR-7J 11:01 
Answer to Trce-We~a Questions ot Bernie COBell at BSN 

AlBO sent via s ndmsg . 

150B 7 
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HOL 14-MAW-7J 11: 0 1 
Answer to Tree-Meta QUest ions ot oe rni e Cosel l at BRN 

nou.r Be rnie, 

Deterred mailln~ really works e 

Your reque9~ , coupled with some other reques ts we have had 
recently, has served as an impetus to ,get me to finish th e 
proaram environment section o~ the report. It seeNS, however , 
thu.t you are ge ttin g along quite well withoout it. 

Some responses to SOMe o-t your easIer questions (respollseH to the 
more d11flcult ones will have to WAlt until Don or 1 CAn consider 
them) : 

The "*" constructlon-- In this context is an ntest 
(non-testin g element) which is described in detail . 
Essentially, it passes control to unparse rules which ",ay put 
out code then collapses the tree branches on the processed e 
The "_'I In this context does imply that backup will be invoked 
it any of the toatinp elements 1"all e See the detailed 
ex pl .... na t ion e 

By havln~ only uppercase, you will find it dl1"ficult to write 
a prOlifram In the Tree-Weta lana:uaMe (reserved words, etc., 
depend on cAse.) Assuming, however, that you have written and 
loaded the pro&ram, your ian Rua~e speci~icatlon tor the source 
code to be complied or aBse.bled may be upper case only 11 you 
wish. (There are ways at getting both cases into NLS -tIles 
tram upper case only devices in NLS, thoug h the use at a more 
flexibLe terminal is recommended (by me). 

We all seem to ~eel an MOL is better than an assembly l anguaMc 
ond re~ults In code which is Just as effIcient, but chacun a 
son ~o ut. There should be no real problem In us ln ~ Tree Meta 
for an assemble r, however. 

There are several ways at go ing about dea~in¥ with the 2u : 
JUMP IF, syntax . ( @enerated labels, etc.) Don is 
preparing a more detaIled answer on this point. 

As lor spaces, they are Ignored in the language epee 1 ~ Ica t ion 
it you want th em ~o be; IDs are delimited by them (and other 
non-alphanumeric characters , for example . You may force your 
syntactic separator to be, tor Instance, at Least 1 space by 
havln~ I!SP in the synt~x rule, etc . (I Just discovered this 
explanatIon is more complicated than necessary and that 
perhaps [ am mjgsina the point 01: the question.) 

Comments are ~obb~ed up when encLosed by ~ because of the 

1 
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HGL 14-NAR-73 11:01 
Answer to Tree-Meta Ouest ions o~ Bernie Cos~ll at BBN 

definitions ot the library routlne~ .hich recognize basic 
cntl ties (ID, UID , etc.); These basi c routines may be 
redefined i~ you w i sh . (Which r eMinds .e to send you a 
listing 01 Tree-Neta in Itself alo n K with the Library (in LIO. 
the aiSl orithMlc lan,y;ua ji c used h8re, the compller tor WhIch was 

1508 7 

writt e n in Tree- Meta- inces t uous, isn't it?) 48 

You are correct about the typo in tho overv18w. 4f 

Thanks, Elarvey 

2 
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1508 7 DIstribution 
Cotiell , Be rnie P. , 
L. Peter , Andrews, 

Wa tson, 
Don I. • 

RLc hard Y. • I r by , Cha rles U. • Deutsch, 
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tlGL 14-NAR-73 1):01 
Answer to Tree-Muta QuestJons 01 Rernie Cosell at B8N 

15087 

(J1 5087 ) 14-MAR-73 11:01; 
Dis~rjbutlo n: /bpc rww chi 
C l erk: HGL; 

Title: 
lpd 

Author(s): Lehtm&n, Harv ey G. /HGL; 
dia ; Sub-Col~ect lon s: SRI-ARC; 

OriRin: (LEHTMAN>ANSWER.NLS;I, 14-WAR-73 9:43 HGL ; 
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JEW l4-MAR-13 1:22 
1hoRe ~l K hty Clouds 01 Joy CONe RollIns In 

It's my dellA"ht to tell you all that on Monday r became englAged . 
~y ~iancee's ua~e is Vicki Peterson, who happens also to have 
been my sIster ' s house- mate ~or the past ei g ht mon~hs . VickI's 
lamlly is in Indiana, and It's there ~hat we ' ll be married late 
1:hIs June . 1 Just wlah you all could share my Joy in Christ on 
this occasIon,. and hope at least that 11 r seem to be a little 
out o~ touch 10r aWhile, you'll understand why. 

t 
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lhose ~i~hty Clouds of Juy Come Ro llIn@ In 

) 
(J1 508B ) I4-Jr,IA~-?3 1 :22; TIt le: J.uthor( 9 ): 

IJ EW ; DistributIon: ISRI-ARC; Sub-Col~ectlone: 

Orlp-ln: <'IIIHITE)EA.NLS;2, L4-YAR- 73 1:15 JEW; 

) 

) 

JEW 14-NAR-?3 1: 22 

White , James E . (Jim) 

SRI-ARC; Cle rk: JEYi 
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) 

) 

JEW 14-NAR-73 12:21 
Response to 'DJstribute Document ' BUQ Report 

Jon-- Go t your bUA!: r eport (see -- 15069, J re ga rdln " the spelling 
error in the 'Di s tribute Document' prompt. 

lhere is now a more-or-less format mechanism ~ or report ina NLS 
bURS, which consists 8 J~ply of addrcssin K a JournaL article (like 
the one you sent me) to the ide nt ' BUGS 'a 

It's a help I~ the tJtle of tile article Is a coneise and 
descrlp1:ive statement o"f -the bU6I[ -- whether in TNLS or DNLS, 
which command , and nature ot bua. 

I've reported a number o~ bURS myself by this method during 
th e pas1: month and they actually s~em to ge t ueatt wLth, and a 

response is mude to the reportera 

invite you to try invokin g thIs muchinery In the tuturei 
I've done so already for thi s current bug (gee -- 15080 ,). 

t 
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) 

) 

• 

JS. 14-MAR-?,J 12:21 
iesponse to 'Dls~rlbute Document' Aug Report 

(Jt S089 , 14-NAR:-13 12:21; 
!JEW; D'8trlbu~lon: /Jbp ; 
Qrialn : (VHITE)JUPREP.NLS;2, 

Title: Author(s): WIIlte , James 
Sub-Collections: SRI-ARC; Clerk: 

14-MAW-73 12:20 JEW; 

E. (Jim) 

JEW; 

15089 



) 

) 

) 

"'hat itappened to th o Ca lI co DocumentatIon? 

Abhlli- "hut ever huppened to thu.-t documentation 
to send o ut about CalIco , etc.? Old you send it? 
Mo tten it by no.? --Jim 

I 

J EW 14-NAW-73 12 : 34 15090 

you were Mains: 
Should I have 

I 



( ) 

) 

) 

..JEW l4-NAK-73 12:34 15090 
What Uappcned to "the Calico Documentat-ion? 

(JtS0 90 ' l4-NAR-?3 12:34; 
IJEW; Dist-ribution: /u.kb ; 
Origin: <WHITE>CAL£CO.NLS;2 y 

Title: Author(s): White, James 
Sub-Collections: SRI-ARC; Clerk: 

l4-WAR-73 12:J3 JEW; 

E. (Jim' 
JEW; 



) 

) 

) 

(urpanews-dlstributJon) 

se rver 
hbn-tencJI{ 
uc la-rime 
N i1:r e 
aberdrcn 
u~c 

rm l 

addressee 
(AAN) 

( BHF ) 
E rm a lee r. McCanley 
Jo hn melvin 1 
John hea.tner 1 
keith uncapher 1 
,"t ke young 

cd scheLonka 
I 
I 

JI t 4 - NAR-73 17:26 15091 

I 

copl es 
1 8 

I 

20 
3 
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Jl 14-MAR-1J 11:26 15091 

) 
(J15091 ) 14-WAR-7J 17:26; Author(s): JselJ, Jea.n /Jl; Distribution: 
IJBN; SUb-Collections: NIC; CLerk: JI; 

) 

) 



) 

) 

) 

Jl 14-MAR-73 6:56 

JIM. 

COULD YOU PLEASE CHANca TUB COORDINATOR FOR THE ~rTRE-TIP FROM 
PEGGY KARP, WHO (S NOW 

YOU PLEASE 
AT SO-AI., TO J[ SO WE CAN MAINTAIN IT. 

ESTABL [SH MR_L AS THE COORDINATOR FOR THE 1\ LSO, COULD 
CAe, GROUP . T1IANKS FOR YOUR HELP; REGARDS, JEAN (SELl 

I 

15092 
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J l 14 -NAR-73 6:56 1509 2 

) 
(J15092) 14-N'A R-7 3 6 : 56; Author(s): Yaetl , Jean /Jl; Dist ribution: 
IJEW; Sub- Col t ectlo n s: NrC; C lerk: J[; 

) 

) 



) 

) 

) 

JPB 14-VAR-73 8 :19 
Preliminary trom Barden 

Dear Marilyn Au~rbach: Last evening I was at SRI, I had a file, 
BAR , which { wanted to send to DeB thanking you all ~or the 
sem inur. [n fact, I Bent tile JPB In which I had Borne o~ your 
s tufl 10r prlntln~ out and taking along. The mail revealed this 
error. So a couple ot days ago, I tried to for.ard BAR to DeE, 
and seem to huve succeeded only with BARiS last state_ent. So 
much for explanation. J shall now try BAR on you, as you 
advised. PLease express my sorrows to DCB for all the g arbage. 
It wouLd be nice lr he never saw It. 

1 

15093 

1 



JPB t4-UAR-73 8: 19 15093 
Prelimin a ry trom Barden 

) 

(JI S0 9 3 ) 14-MAR-?38: 19; T itl e : Author(s): Barden, Johu P. /JPB; 
Distribution! I; S ub-CoLLection s: NIC; Clerk: JPD; 
OrJ R I n! <CASE-I0>FhfAR .; 1, 14-NA R-?3 6: I? JPB ; 

) 

) 



) 

JPB 14-WAR-73 8:28 
p,.elillllna"y from Bard en 

Dear Marilyn Auerbacb: Last e v enlna 1 was u~ SRI , J had a tIle, 
B A R . whLch I wan~ed to send to DCB thankIng you a. ll for the 
8e~lna.r . In fac~, sent t ile JPB in which 1 had 80me o~ your 
s~u1t for prIn~in8 out and takinK alonQ. The mal l revealed thIs 
e rror. S o 0. couplo 0.1 days a80, [ tried to torward BAR to DeE, 
und a e em to have succeeded only with BAR ' s 
much (or e xplanat ion. ] Bhull now try BAR 
IIdviscd. please eKpreS8 my sorrows to DCE 
I. t would be nice Ir he never saw It. 

I 

last stllte.ant . So 
on you, as you 
fo r all the Ka r bage. 

1 5 094 
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) 

) 

JPB 14-MAR-73 8:28 
Preliminary trom Barden 

(J150 9 4) 14-'IIAR-738:28 ; Title: Author(s': Barden, John P. IJPB; 
D istributi on: I WPA WFA; Sub-Collectlons: NIC; Clerk: JPB; 
Orl,dn : (CASE-IO>FNAR. ; I, 14-WAIl-73 6: 17 JPB ; 

15094 



) 

) 

) 

• 

JPB 14-MAR-73 8:36 
Another T ry 

Title: A S ummary of What [ Ila ve learned about NLS at SR I 

P r etace This 8um~ary is based on the Command S Umma ry, p . 63 , at 
s eq. 01 the TNLS 8e~l nner's Gu ide (7 Au a . (1 9 72). [ sha LL lanore 
tlow to 6I:c t In and ou t 0 1 the syste .. and go directly to TNLS. 

Chapte,r t. Th i s chapter and lts sec tion s are devoted, In 
~enerat, to what a ~11e Is a nd how to work with 1t . T h e basic 
command Is Hosert] s [ tateMant a t) AD DR C r Cr. An earty 

dl :fflcu lty was 'fInding the etleet o~ the marker. It Is now 
clea r to me that In the CAse at a character, the lnsert skips 
a l e t ter, th e n Inso rt s ; In the case o~ deletion of a 
char acte r, it deletes wbat th e lower > 1 8 pointing to. [had 
no trou ble wlth the backspace c ontrols , At W, and Q. I have 
not used the con tr o l R, but do now. It didn't work:. It Ls 
supposed to show the c urrent LIT but o nly had a ? mark lor 
my efforts. 

Sec tion t. I r ea lly had no troub l e with the null, load, 
and update 111e com_an ds , nor wIth th e Tenex ~Lle commands, 

15095 

I 

2 

2. 

suc h as d irecto ry and de lete. 20. 1 

Sect ion 2 . 
I, , and 
prac t Le e . 

• • 
The commands ~o r showing where 
gave me 11 ttle troub l e a .ttar a 

I am, such 
bit o~ 

I did discover ~hat one can combine these 

a. 

co~mandB , and save some time. Fo r insta n ce a • with a 
sta tement number and a space, then a > COMmand takes me 
dI r ec tly to the end o~ the statement. An d t ~eArned how to 
add to the s tatement with the I[na e rt] w[ord] command. 20.2 

Sect Lo n 3. PrIntIn g all or part 01 a li le, excep t for 
vi ewsp ecs , was strftiaht~or.ard. I ha d to l earn that the 
LF comwand Is, on the display termina~s, a control J. The 
arrow up and control 0 cO~Nands worked ~Ine. O[utput] 
d[evice] t[e te type] commands ga v e no trOUble, and [ s hall 
be usln~ the si mila r command for the lineprinter. 2aJ 

Sect i o n 4 . adit in s by state.eot, i nvolvin g the copy , 
move , r ep l ace . b r euk , and append commands presente d no 
probte.s, thou&h I do oot u se t hem much. Atl these, plus 
the insert and subst ltut e commands tor cha r acters, words , 
and le.xt were, of cou r se , I mportant , and t 0.. ho.ving ptenty 
ot p r act i ce with them. I did not actually use the 
subst i tute COMMand across the e ntire tL l e , b ut the manual 
exa~p le o~ TNLS 10r NLS makes this aeem s im p le i n the 
9t r a i~htforward cases . So.e experience with othe r editing 
systems makes me realize that substitutIons ac r oss the ~ite 

need to be care~ul ly though t o ut. 2a4 

I 



) 

) 

) 

JPH 14-YAR-7J B:36 
Another T.ry 

Sectlon 5. On the content edltina , Warilyn Auerbacb showed 
me how to turn on the I aDd comlllaods _lth e[xecute] 
sh[ow] c[ontent] and e sh s[electlons ), which are tIne ~or 
unsure beglnners who do n ot yet have much confidence In 
their own commands. 
because I only want 
rea tly a. con lused .. 

This beca",e con1'using as I went on, 
to see the I and prlntoutB when I 

Chapter 2. The Journal commands e J, and s s , 1, or . , 
presented no great dJfficulty, because things are pro" ranu.ed 
to r>rompt the user on lIIessa"es. I think that ordinarily, I 
shatt ~~ke an edited tile, then cOlllmit it as a message. The 
only editing allowed 1n ~reehnnd1na a meSBAae i s the 
backspace .. This 1s Line ~or a c~sua1 conversation, but it is 
a bit expensive for what most peop l e have to say when 
freehandlnp their thoughts .. I'. oot quick that way and prefer 
a Nore finIshed state.ent . 

Chapter J. Now there we r e several areas I learned about, .os~ 
u1 them stllt mysterious. [ shall SiMply mention that [ have 
nutes and such manu~ls a n d pr intouts as were ~urnished, with 

15095 

2aS 

2b 

serIous in~entlons of studyin& them. 2c 

It Is going to take me quite a ~hile to learn about 
vlewspecs especially 1n relatIon to the comMands, 
substitute , eKecute assi"'ilate , lInking, and even printing .. 

i ~ch ieved a fairly good ~orma l understandlna of the tree 
structure InvIted by NLS , hut l earni n g to use it as a 
matter o~ manipulatina branches, plexes and groups is &oln& 
to take a wh1le. 

( think 1 did get a sound , elementary understandin~ of the 
Tenex "I.le sYflte .. AS worked out here, MaInly because ( had 
the Case Tenex to compa r e It with. 

The print directives like 15 MAR 73 Gpo;, and 80 on bat fled 
Ne teMPorarily, but then a ll ~orNattina has this eflect at 
first encounter. 

[ had some fine help 1rom ~rs . Je rnigan and Ma ri ly A. on 
lJndln~ and handllnM the NIC files. [have Some no~e8 on 
the II ~otoll programs, expecially the content an~ 1yzer4 I 
Nay e v entuatly be able to do sOllie of the thio~s with 
preproar~.ed links, which Mar ilyn A showed me. 

Chapter 4 . All 
Van Nouhuys and Ms .. 

in all, the Instruction by 
Auerbach was first-rate 

2 

Messrs. Kudllck 
and patJent. I 

and 

2c I 

2c2 

2c3 

2c4 

2c S 



) 

) 

) 

JPD 14-MAR-73 8:36 
Another Try 

Bhall certaInly be 01' the network p ractl clng durIng such hours as 
you arc on 11~ht loads out here--namely, 9-ll a.m. and 9-11 p.m. 
C leveland time. Nany, .any thanks for the opportunity to start 
learnln~ my way around. ThIs , then, was the messa~e [ tried to 
send that evenIn~, with the wrona ~lle on board . 

3 
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) 

) 

) 

• 

JPD 14-WAR-73 8 :36 
Another Try 

(Jl 509S ) 14-YAR-13 8 :36; Title: Author(s): Ba rden, John P. /JPU; 
Dlstrluutlon! / M.PA; S ub-Collections! NIC; Clerk! JPH; 
O rJ ~ ln: <C ASE-l 0)B AR.NL S ; 8 , 12-WAR-73 20:08 JPB ; 
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JPB 14-NAR-73 8 :40 15096 

) 

1 

) 

) 
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JPD 14-WAR-73 8 :40 [ 5096 

(J1 5096 ) 14-MAR-7 3 8: 40; Title: Author(s): Barden, John P. IJP B ; 
Suh- Co llections: NIC; Clerk: JPB; 

) 

) 



) 

) 

) 

JPB t4-WAR-73 8 : 42 
lhe Resu lts 

r look ed a nd be lI eve r am stitl ge ttJng ~hrou~h only with the 
l as t statement III th e BAR Lile . 

I 
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JPR 14-MAR-13 8:42 15097 
'[he Results 

) 

(JlS0 9 7 ) l4-WAR-73 8:42 ; TilLe: Author( s): Barden, John p. IJPB; 
Di stribution: IMFA; SUb-Co llections: NrC; Clerk: JPB; 

) 

) 



· .-

) 

) 

LLL 14-MAR-73 16:17 

What are your 1eet1n @8 on celebrating birthdays at ARC? 

I would like som~ feedback on wh~ther most of us enjoy ge ttin g 
toge ther und s harln~ re~reshments on birthdays and whether you 
would like to hel p provIde refreshments. 

Your su~~es tions a r e no~ only .elcome, but also are needed. 

One suapes ton Ls that each pe r son take c are of the ~ollo.lna 
b irthday . 

PLease Let me know how you feel. 

1 

15098 
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., 

LLL 14-YAR-73 16:17 15098 

) 
(J1S0 9R) 14-MAR-73 16: 17; Author(s): Lane, Linda L. ILtL; 
S ub-Col tect 10n9: SMl-ARC; cte rk: LLL; 

) 

) 



) 

) 

) 

NO. l4- MAR- 7J 13: 09 
NIC Xeroxln~ Workload 

Susan Thl1nks for your very useful study on our xeroxing 
.orkload and costs (14 9 79,). 
I think the key phrase you wrote Is, "as long as we continue 
dlstrlhut"lnQ In the manner .. 8 do now." 
Before we order any more equipment I .. auld 11 ke to discuss and 
exp lore the possibility n~ not dis tributing anythin~ except 
some thin g like a dally "lnitial 11L8", i.e., distributing 
eftatlons to documents hut not the documents theIftSel. v 9s . 
There would be some excep tions, o~ course, such as mail to the "1 
a roup, or other "ur~e nt" mall . But I think it would be possible 
l 0 have peop l e reques t thel r 1111<1. L tin hardcopy depend! n " on thel r 
1 ntcrests. 
This would reduce our .. cruxlng workload, 
why li d like to look Ilt It. as a possIble 
order more equipment. 

iL it worked, and that·s 
alternative be10re we 

r~ you hav e Ideas a lon g these lines , please Let me know. 

I 
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14-MA1l-73 13:09 l SOS9 
NIC Xc r oxJ n g Wo rkL oad 

) 

( J I 50 99 • 14-M_AR-7 3 13:09; Tit Le: Author(s): Kud llck , Mlcbae l D. 

/MDK ; Distribution: /SRL DVN JON RWW JCN L 'LL Ii: I RK ; 
Sub- Collectio ns: SRi-ARC ; C l erk : WOK; 

) 

) 



) 

) 

.. 

NJN 14-NA R-73 6:28 
r~sponSc to tip " ripe 13-mar-13 1648 

II TIMEOUT 'from t-he TIP implies that the host (SRI In your case) 
has l. tB ready line UJl Indicating that it Is alive, but its NCP nr 
Lts logA:er is re.jectln6t--maybe 0.11 its network ports are "'filted 
uo. A DEAD REFUSED message can mean either the host Is down 
(l .. e . took 11.8 ready Lloo down) or that the imp Is down or 
unreachahle . r.t SR I was struiCglintc. on its 1491: legs you mla:ht 
aet a TIMEOUT and then 0. DEAD REPUSED when 1t subsequently went 

down. You would ARt only DEAD REFUSED Nessages Aller that 
however, until the host came up a.~aLn. 
An aLternatin~ sequence 01 TIMEOUTs and DeAD REFUSEDs would 
probably mean a problem In the network with tines "o inK up and 
down . Thln~B get bRcked up then and 1 ~ 19 either difficult ~o 
lIet your RFC across the country (In which CUBe you will ge t Cl 

TiMEOUT) or iqpOBSlbLe because 01 a netWork purtl~lon (In which 
cuse you will get a DEAD REFUSED). 
One marc posslbiLlty is that the host Ls having dIfficulty coming 
UP ul~er u crash. and could be bringIng Its ready Line up and 
down e ven though its log,ge r is not yet ready to opera.te . Those 
problems usually clear up a~ter about 15 ainu~es (sometime s les8 
nnd sometimes more.) 
11 you want to pursue this further you can send a. tip aripe next 
tl~e it happens noting the sites involved. the time, and the 
eequence ot e vent s . I can then report back to you what happened 
then. 

I 
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response to t.ip g ri pe 13 - ma r-7 J 16 4 8 

) 

(Jl 5 1 00 ) 14 - MAR-7 3 6 : 28 ; Tille: 
Dis trl but ion: I( WC; Suh- Co llections : 

) 

) 

NJN 14-MAR-7J 6 : 28 

Au thor(s ): NelMu~ . Nancy J. / NJH; 
HIC; Clo r k: NJ N; 

15 10 0 
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" 

Walt Rass 15 March 19 7 3 
Dr" LOG-SU PPORTF.I) DERtIGG INC SYSTE" 

Here's a think-piece on a poss i ble addltlnn to ARC ' s acronym soup -­
DSDS . These ideas t\r e stI lt in p r et1:y rough to .rm, and you r -reec1hack 
wllt be appreciated . The p r i nt ed document is about 2n pages 10n&. so 
please g iv e. -th e system a break by p i ck ing up Xerox coplet'! "from my 

oi: fl ce . - Wa lt 

15 101 
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) 

) 

Wal t Bass 1 5 Ma rch 19 7 3 
D IALOG - SUf"PORTFO DERUGG IN"G S YSTF N 

INTRO DUCTION 

This document i s an InitI al think-piec e o n new technique s for sys ~ e~ 

debuKgina which could be i mplementpd In future versions of NLS . 

I think It represen t s one step towards a naturaL and pe rhaps 
necessary Integration o~ DSS and SflAS concepts int o a n ew disciplIne 
to r collaborfitlve sys tem develof~laen t, maintenance, and evolution. 

For purposes 0-1 JdentLtlcation I have tentatively lUm ped these 
techn iques tOll:ether under the n ame "Dla log-Suppor ted nebugg ln g 

15 10 1 

la 

I b 

Sys tem" 0 r DSDS. I c 

This document does not p retend to be a de91~n for a DSDS b ut do es 
p rovide the beglnnin~s oL a tramework ror DSDS evolution . Your 
cr ltlclsl.s. refinements, and extensions o~ the ideas p rese nted 
herein are cordially Invit ed. '" 

!'aJjtc 2 



) 

) 

, 

Wal~ Bas~ 15 March 1913 
OIALOG-SU PPOR'fED OEIHfCG ING SYSTFM 

MOTIVATION 

Ie are at the threshold o~ 6 re a lly new era In lnfor.a tlon sys~em 
devetopNen~. rr our current thrusts in the areas ot networkln~y 
col laborative system development, and lo1' lllo. t100 o~ communities 
orlen ted towards collaborat ive program lLnli dlt.ta - buSA development beel .. 
1rult , we wLIL Lind ourselves living in an environment In which the 
8verap;e user will be acceRsin loh in the course ot nor ..... l day's work, 
p rof:l:rams and data bases which have been c r eated by tens or hundreds, 
a nd e ventually thousands or millIons, o~ Indjvirluals. 

In thls environment our present ad-hoc method 0-1' handlin g IIbugs tl 

and 'I e rrors" wltl quite simply break down -- userB can not 
possibly know whe r e to direct the "blame" ro r un error in the 
a t tempt to get it corrected, and ~here will he no one person (or 
Jlrollp) whlch can be expected to know enough to find and "fix bugs 
occurrln~ anywhere within a world-wide system at co~puta~Jonal and 
in1or.ational resources. 

(01 course, we would expect to see the emergence o~ 
highly-specialized 'trouble-shootera Who would be called in, 
with their own hi g h-powered tool kits, to fix the most 
untractable and costly bu~s -- but in thi~ document we want to 
outline methods by which the maJori'ty ot conditions could be 
handled in en augmented way at much tow e l" c ost.) 

Even 1n our present state of relative IsolatIon, we can see the 
seeds 01' these prohtems developing: when a system like the 
Catalog Production Processor or tho Journal Dellvery SYAte~ blows 
up, It ~ak~s a knowledp'eable ~nd exprricnced system programmer to 
track the erro r down even to the point where h~ can Iden tily the 
8l.lbsyetem in which it occurred -- AO thut he at teast can g uess 
who to see for help I~ he can't fix It himself . 

Moreover , the amount and comp l exity o~ "8\ate Information" 
needed to replicate an error co n d itIon are "freqUently so grea t 
that It b8(;:Om8S v e ry expensive, both In prn&ra .. mo r u.nd system 
ti .. e , to recreate the condition so that it can be analysed in a 
debu"~lnp; mode . ThIs woutd indicate that there I s high payorr 
to be Aalned hy provLdLng system tool s which make It poss ibl e 
to automatically ana lyse and record ~nnuah 01 the state 
ln lor~ation to (1) iden~ity the most likely sou rce o~ tho 
problem and (2' communlcat(' thIs In"formatlnn to 80,"e person who 
l s competent to "fix bugs occurr l nA In that arc" . 
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2a 

2a I 

2a t a 

202 

282" 

Pa~e 3 



• • 

) 

) 

) 

"0. 1 t Bass I fi Us reh 1 973 
D I A LOG-SUPPO'lTED DEBUGG ING SYSTEU 

Belore ~ojna on, ltd lJk~ to clarl~y what pruble~s 1 a. addressing In 
this docu.ent, because I am not concer-nac1 excluslvely wi1"h Itbugs" 
whlch arc the result or coding ~ program incorrectty but nlorc 
Importantly, perhaps. with "bug~ 1I which occur when ft. user attempts to 
do 90methln~ slightly diLlerent than .a~ env18loned when a pro~ram o r 
data base was created -- i. e., wi th new "cases" whIch (lre reasonably 
wlthln the scope o~ the origInal design, hut which are not handled 
co r rectly . 

UsIng this expanded concept of I'bu~ ," the DSDS becomes not merely 
a tool ~or fjxln~ incorrect prORrams and data bases hu~ a key part 
ot a new dlsclptJne at system development In which systems are 
v iewed as undergoing contlnuou~ evolution In response to the needs 
ot a user commUnIty. 

We know ~roru pain~ut experience tha t It I s close to impossible 
to write programs ,..bich will do everything ~or eve rybody, and 
do it per~ectlYt as soon as they are rel~aAed to thr user 
COMmunity, and that 1requently It is jmposslbLe to p redict at 
l.pte~entation tJme just what needs should recei ve highest 
attention -- JUSlt which cases should he handted 1'11'81 , best. or 
tl.t all . 

It also seems c~ear that we are enterrlng an era In which, as 
the sizes ot user communities grow Lnto the hundreds and 
thousands , the total investment In USCI' trainln~ und 
methodology knowledgability wtll become comparabLr to the 
investment jn sY!'ltem programmln ~ . 

Thie will ",ean that It witl become Incrrasln't1y unthInkable 
to conceptualIze system development as occnrrlng In djstinct 
"sta&e9" in whIch entire user systems are ohsoleted and 
replaced overni ~ ht -- rather, we will be living In an 
environ.ent In whlch users will exp~ct all their needs to be 
satlslled within the exlst1na " s y~tem" In a smooth , 
evolutionary progression a 

Thus, we see that the concept of "bUA" rades into the 
concept o~ "need" In the sense that .hat may appear to the 
U8er to be a bUA -- the system dido' t do .hat he Wanted, 
eXpected, needed It to do In a certain case -- may appear to 
the prn~rammer to be a need ~or an expanrlert sys t em Leature, 
and "DSOS " can be seen 1:0 mean " Dlfttoa - S upport ed Drvel.opment 
Syate .. u as 'el -l as "Dialog-SUpported DebUSglng Sys tem." 
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D I ALOG-SUPPOJotTEO OElJUGGING SYS1'EM 

Jt is important to eMphasIze at thIs point that everythinM which 
i s said about p r ograms In the contcJtt 01' system rfeveiopmant ant! 
debu~gin~ appli es equally to data bage~ . 

[n -t act , as time ~oes on, expect that data base development 
and p ro @ ramm Ln ~ will beco~e Increasingl y reco ~nlzed as 
compleMentary and co- equal partne r s In the process o~ 
d ev e loping very l arge intormation Rystems . 

At ARC w e ha v e "itnessed over the past two or three years a 
~rowin ~ commi t ment of resources to th~ development and 
maintenance of da t a baseq and of too t s for interacti n g wltl1 
these data bases -- e. l!!: ., the Catatog, [rfenti1'lcation Syst~m , 

Netwo rk Resource Notebook and Query , and various DocumentatIon 
projects which could someday hecome part of an Lntegratet! 
/{andhook Sys t em. An error or omission in any or these data 
bases ca n be tuL l y as damaginR or Inconvenienc in g as a bug in 
one o~ our operational systems , and in ~any cases (e. g ., 
Identtite, J ourna l Catatog Num~er System, etc .) t he data bases 
are an in d i spensable pa rt ot our operational systems 
the rase lves . 

( ce r~alnly expect this 
user co.~unlty ~ro.s to 

trend to continue , 
I ncLut!e increasin g 

partIcularly as our 
nu"'bers 01 

non-pro~ rarame r B who are mo r e concer n ed with - - and quall~ied 
10r re~eren c lng and r e~lnlng various duta bases than they 
are with uPQradln g systems pro~rftms . 

In 1act, one way In whIch p rog rammers wItt best he abte to 
se rve these o.pplica~lonB-oriented users wi t l b~ by making 
systems which can be expan ded Ln functJonal powe r and 
cOIRpletsness through da t a - base manipulfttion as well OR 

throu~h overt pro~ramm ln ~ . 

Or, l ook ln ~ ~rom a sl i ght ly di1!erent vI ewpoint , 
pro~r ammme rs will be ab le to ~ugment their own abI LI t y to 
Implement large , Increasln~ty Intetll ae ot, software 
sys t erns by c r ea t 1 ng core I)ro,y;rams wh L ch can be ex tended 
In t hei r power a n d app lic ab i lity by non- p ro~ rammLng 
o ri en t ed users through data-base bu il ding . 

In any even t, the point 1 wish to make here is tha t precisely 
th e Sa~e lools and me t hodologies that a r e needed tor 
collaborative p rog r am sys t ems devetopment wilt be use1ul in the 
collaborative dev elopment of ta.r ge da.ta buses, and the design 
of a DSDS or any othe r compun~nt of a SEAS shoutd take the 
n eeds o~ these cOfllp l ementary p r ocesses I nto account. 
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DJALOG-SUPPORTED DS8UCOrNG SYSTEM 

(,HARACTERITICS 

Now that we have por~rayed the environment in which a DSnS would be 
expec ted to operllta, le1's examine some 0-£ the ways .1 n which such a 
sys*em ml~ht be used. 

In this context, we'll bp. discussing modes of' ope r ation which rl1n ge 
trom oncs that could be implemented In NLS a~ a methodologIcal use of 
exis ting ~eatures throu~h ones that involve a disciplined approach to 
new systems desig n and development to ones that require the 
develop em ent o~ intelligent tools ~or automatic error analysis, 
reporting, and correction. 

Wha t att 0.1 -these ,nodes share tn common is their orientation to a 

system environment characterized by very Large t 

coLlaborati vely-developed pro~ rams and data bases , where the problemR 
o r coordinating the interaction 01' "the community of system develo J,er s 
a re !l.S complex as the technology itsel.r. Altboug h any of the 
techniques described in the followin g sec1:ions would be o:f value even 
to an lndividuCl.l uger working on his 0"'0 p r ograms and data bases over 
a period of time, the real cost/benefJts payof£s are go in g to corne 
only In the More socially in~rlc~te situatIons. 
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DIALOG-SUPPORTBD DERUGGING SYSTEM 

DEnUGGtNG BY PROGRAMMER-INITIATED DIALOG 

Let '8 start w it h en type of debug~ing that makes sense even in the 
context of our exlstlna NLS. 

" hen a prO"ro.lIIIl1Ier wrl teg or 1III0dl1'lc!'i an important system program, he 
lIIus t mrLke choJces on the basJs of assUltlptlons about what "cases" o ,f 
qome situation are most common or even likely to occur at all. These 
choIces then determine which cases will be handled most e~fectlvely 
a nd ef~lcLent~y and which cases wIll he conRidercd to be Ilerrorsil II 
they occur. 

O:ften there is no way 0'" Making these choices other than by educated 
~ ues8, and ~he proKram_er m1eht wish thot he could analyse the usaKe 
pat tern s ~o determine what the optimum choices ml~ht be bp~orp 
writing a l'rogrwa -- but the program ' s usage can not usually be 

analysed untIL it I s wrItten and becomes part o~ a user envJron.cnt 
jn which such Gna~ysi8 can ~ake place 

Si nce thls analYBJ~ canlt take plAce a priori , there ~hould be easy 
to UBe tools a vaJl able for performing the analySiS In actual 
operation of the system and ~or reporting the re~ult~ 01 the analysis 
to the progra •• er when enough information has been collected to be ot 
UfH!I to hll1t. 

What r envisio n here lR It. stral~h-1:1'lIrward modification of the Journal 
system that would allow measages to be Bent by programs 88 well as by 

1510 1 

4. 

4h 

4c 

4d 

users . 4r 

For exaMple, l1' u pro«rammer decides that somo caBe is ex'remely 
unlike~y to occur -- tlkp a file nome more that 45 cllaracterN 
long , o r a lile with more than 1 2 leve ls, or two u sers 
simultaneously accessing the same 1'1 Ie, e-1:c. -- he mll,!ht elect to 
defer wrltlna code to handle that case unttl there Is evidence 
that It actualLy bas occurred (not ~o explicitly endo rse this kind 
o~ coding practice, but to recoAnlze that it does exist and will 
continue to exist as lon g as there Is more prou,ramming work to be 
done than there are pro~rammin~ reso urces to apply to It ) 401 
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Then, in addl~ion to writI n g oul an appropr i ate error mossaM~ to 
the 0 1~ended user, the p ro~ ram would also init i a~e the sendin ~ of 
u message to It s autho r ( o r to some i d ent that would g uarantee 
de livery t o a perso n r espo nsIble -for maintenance o-r the code 
Involved). Thi s message would be dPsigned to contain enoug h 
InLor.atlon to identify the nature or the situa t ion and the 
proa rams Involved a nd mlMht even contain the ident o~ the user who 
" discovered the bUA 11 so that he could be sent a note acknowledg in g 
that go~eone knew about his problem and advlsln , h I m that it would 
be fl~ed by s uch a tjme (or that It would not be chang~d and that 
he woul d have to do such and so to ge t around it). 

Besides .. orkin~ in tbis kInd of crisIs mode, this -feature could he 

used in places where thu prog r ammer wishps to co llect some kind 01 
usage statistics and then se nd a IIre portll to himse lf when enou.gh 
inforMation has been collected to enuble hi m to complete (or redo ) 
o~tlmization of a certain p i ece of corte . 

N"ote that thJs particular kind 0.1 dialog- supported debugg inf{ does not 
requi r e any artJ/iclalty-lntelli ge nt pro~ rams or even an advanced 
o verall system-desi g n Methodology and is me rely an extension and 
a pplication o~ existing dIatO M: 9 uppor1 system teChnology to a new 
domain. 

~ ) This has both the advantage of heln g a tool which we (ARC) could 
easIly implement and eXperiment with a nd the d isadVantag e of 
prov ldin p; debu gg in g help onty when explicitly programmed for -- or 
Il you g et what you pay for .11 

) 

[t is, however, a possible first ~tep in the direct ion 01 a new 
system-desig n methOdolog y in which the system it s elf is e~pected 
to be increasjo g ly r esponsible ~or monitorin g its own operation 
and automatically communIcat in g need s for attention to an 
appropriate a g ent. 

( say "agent ll because th e report may meed to he dIrected not 
simply to u g iven indi vidual -- who c ould quIt, d ie, o r be 
reli e v ed o~ responsibility for a certain prog ram -- but more 
p:enerat ly to an entity ca pable o -f ca.rrying out a partIcular 
function or role a Th is entity could be a pe rson, an 
organization, a functjonat r ote tha t (always ) i s aSSi g n ed to a 
specit'ic f)erSOn or orvanlzatlon , or (In the lon g run) even 
anuther pro ~ ram or system a 
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DBBUGC'ING HY USER-JNITJATED DJALOO 

In the p r e vi ous sec ti on we discussed a ns os technIque wtdch would 
e na ble a prograntlller to B et up his programs to report to hita when 

cer t a In p re-specif i ed conditions occurred . Another use.!ul source ot 
debuKvin~ dIalog can he expected to ori g inate £rnm a system's UBer 
comlRunity -- a potentially large and tttr-tl.un g g rOUI' of people and 

lSlOl 

machI ne s . Sa 

In thIs c ontext we ntl recognize mo~t uAcra' complete wiLling ness to 
c omplain lOUdly about BYBte~ problems whlch hug them as well as their 
aLmos t cOlllple"te u nwllllnp; ness to follow any procedu r e "for 
bU${-r eportin g which requires 8. disruption of their Immediate work 
~tow -- and most bU MS not r eported t'on thA Rpot'· are for80tten until 
they occur again, resultin g in a wa9~e£ut lOBS of potentially 
v~tuable Information . 

This, coupled with the difficulty a user has in 'rackins down a 
9y~pathetlc and knowled~eable ear , not to mention 
own diL~iculties In keepin g track of the status ot 

the prog rammers' 
the myr I ad of 

b~~s which may be known, reported, nr evell 
flxed-in-the-next-verslon at any tll'll(" make syst('m users a i'ar 
tess valuabl e source of i'eedback than they could ue. 

So , let's consider how the user community can be Inte ~ raterl into a 
DSDS in such a way that, not only do,,"" their 1'ee dhack become a 
valuable part of the system development proc~ss , but aLso the 
frictions which InevJtably develop between user Bnd server 
communities can be systematicaLly reduced. 

One of the prIme user-teatures requirements ot the system we are 
seekl n~ to characterl.ze is that i t make it easy for a uSP-r to g ive 
needed feedhack abou1: the system when 11' Is most ef-tectlve for hIm to 
do so -- i.e. t when u "bup: " has Just occurred , ano th e circumstances 
surrounding "the occurrence fire fresh III his mind. 

ThIs Is predicated on the prIncIple that I t Is important to the 
system de~e t opers to get 1'eerlbnck tram the users and tha tt 
consequently, the syst"'m should be deSigned so that user!' will 
""feel good" about reportin g bug s -- that It shouldn 't cost them 
m~ch in time and inconvenience to do BO. 
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This implIes that th t'l bug-reportl n ~ rnecha nL sm should br invoked as 
an lI escap e ll .trom normal ~Y9teRI operllttng modes -- i.e. tha. t the 
u~er can g o lnt G the bug-reportin~ mode in such a way that his 
s tat e in1o r.atlon Is p r ~served In~act. There a r e two si~nl~icant 
r easons 10r this: 

(1) The u ser can "r csun.e" 1' r om 1he bug-repor t in" mode without 
b a vln 02 to pay heavy " set-up" cost~ t o a et back to the point 
wh e r e he l eft h i s work to report the hug. 

( 2 . The state intormat j on I s avu iL ab lr and can be analyse~ by 
t he bug- r epor tin g mechanism to der ive da t a to he comm u nicated 
In the buf.l r epo rt -- such as the nameM 01' "f iles , suh- systems , 
n o n-standa.rd modules, d i alog link a g es, network connections, 
sys tem modes , etc . bel n " used when the bu~ occur r ed . 

Whe n a user invokes the bug - reporting mechani~""', hc should he 
confronted wlth ... sys tem which i s evolving to be increasinp;ly 
i ntelli gen t about Jnt erac tlng wl~h hIm to properly characte r ize the 
error condl tion wh l ell i s heln~ r epo rt ed. 

The system slu)uld huvl" enough but l t-I n k n owledge ahou t the kinds 
of bugs which can occur t o be ub lr to accept a terse statement o~ 
t~e problem when that Is su f f i cient tn con v ey th e n ecessary 
inf'ormatlon a n d t o prod "the user £o r addit i onal Information When 
ho needs help in adequa t ely describin g ... hat is wron a: . 

Tbere a re three it ems o~ in for~ation wilich this sys tem mugt put 
to ge ther to be successful in lts misBion: 

(1) The Ide nti f i cation at the user (includi n g his location, 
terminal connections, and the tlmp o"f occ urrence of tha error ) 

( 2 . The natu!"(- o't the error which l!:l bel n ~ reported 

( 3 ) The i de nti f i ca tion of the " debugger 'l tllat mus t be notifi ed 
of this particular er r o r 

The user's l dentt1 1cation is needed to complete the 
characterization ot th e context of' the error condl tlon being 
re po rted and to make it possible to ~eert io£ormation hack to him 
re g arding wh at ~ctlon haS been t akpn In r esponse to his report . 

Rven a p ri mit ive DSDS should be able to obtain this in~o rmation 

autol1latica.lly without hav i n g to il s k the user -tor it, Just a s 
our current Journal. sys tern d educes the ( default) author from 
th e TENEX I'Jo b " s t ate inlor.atjon. 
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Items (2) and ( 3 ' jn~eract beCHus~ The system must rletermine who 
ta report the bu g to on the basis of i tR charuc-terlsticR and 

cJ rcumstances. 

This could be etone a.lter tho user disconnects tram the 
bug-reprotl n R system , bu t onLy I r enout(h in-formatlon has been 

oxtr~cated f r om hlN to perm i t a determination on the ba~is 01' 
the collected In'ormation aLone -- and in many cases the Rystem 
probably will not be able to tell If it has enoug h Inrormation 
without actually ma king this dett"rminutlon . This lR an area 
whlch wIll require s tudy , beclluse , 11' I t takes too much time to 
make thIs determination , UHers will p::et 80 lll'lpatient with the 
system that they wi II stop r~ portinA bug~. 

[n cases where the user' s characterization of the hug has 
inherent In It a precise description of ~he ~oca~lon o~ the bu& 
wi~hln the system -- P .. g .t "The Res ource Not.ebook says that 
WIT-AI has a PDPIO, but they don 't" -- It will be relatively 
easy .for the sys~el1l to determlne who the bug report Flhould be 
sent to . Kowever, in the ae n erat case , thiFl determinetlon will 
require a non-trivial computation; this problem witl b~ treated 
In the section on " oebu gg ing by SYAtem- lnitiated Diolog ". 

In addition to interactIng with userst the bug-repo rting system mus t 
interact with systel'A proQrammers and data-base mtLna""e rs s o as to 
q uarantee that bu g r eports reach their proper destinations and 
("eceLve the necessary attention. Some ot the wa.y s an advanced nSDS 
l1Ii~ ht provide auamentation in thi s area are described beiow. 

It the debup~er suceystully co rr ec ts the bug , he should be able 
easily to "si p;n -o t-r u the bup: report to have it" removed trom his 
list o.f .aItin p needs and to have an appropriate messa ge 
transmlt-ted to the bug reporter. 

Jt a bUR report reaches the " wrooa 'I destination or i£, after 
analysis, "the debugg er concludt"s tha t the problt"DI li eR in a 
di.t .terent area. than was InltlElI\y d ia g nosed, he should bl'" able to 
interact with the bUM-reportln ~ system to p rovi de any additional 
In-formation which he may have to contribute and to help determine 
who is -the most likely candIdate ror subsequent actIon. 

Ultima~ely, in a sy9~em in which you mi g ht expect many users t o 
discover and report the same hu~s almost simultaneQus\y, the DSDS 
should be able to de~ermln e it u bug has been prev iously reported 
SB that it won't ne ed to send duplicate reports to th~ debu&gers . 

, 
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Oependin~ mainly on execution-ti_e conalderaions , the 
determination that 8. report I~ 8. duplicate couLd tuke place 
either at time o~ submission -- In which casp the reportpr 
could be In~orMed that the bug ha~ atr~ady he en reported 
( 0.1 though there doesn I t seem to be any " ood reasnn to 51 po il hI. 9 
sense of "civic du~y" In this way) -- or the decision could be 
made at delivery time . 

fn e ither case the system wouLd add the new reporter's ident 
to the list of those to be notified about action on the bug 
without creatln~ any new work for the dQbugg~r. 

(n some cases a bu~ will have been not onLy report~d but aLso 
acted upon (but n ot ~lx~d) by a rtcbuM8cr. fn these cases a 
mes~a~e could automaticaLly be 8ent to the reporter informin g 
him of what the status of that bug is -- ~lxed in experimental 
but not runnin{( versions o.l a1".lected systOftl, acknowledged aR a 
buS but can't I)e Lixed , acknowleda ed and schedu Led to be £lxed t 

or whatev"r. 

Thls .echanls'QI will undoUbtedly also se rve a.s a "help" 
",ochu.nlsmt giVing useful In1'or .. ntlon about common user 
errors which o1'teo are incorrectLy -- or I",patlently -­
reported as bugs . 

In thl.9 case the syst em mi g ht keep track ot the number n~ 
t1",c8 this situation arises; then, it the number exceeds 
a pre-specl~led limIt (or rute), a meRRage could be gent 
to the system designers reportin" that a certain user 
error Is common enough that consldera.tion should be g iven, 
to redlsignin g the related user-felltureB so as to make 
them mo r e tool-proof. 

There will, 01 course, have t o be ways for the usor to 
over ri de these automatic mechanisms if 11C beLeives that the 
system has ml sunders too d wha t he .-as tryl n g to repor t. 

One possibILity , which requires an 
new technolo~y, would be 
available "all the lime" 

to have a 
w ,lth both 

absolute minimum DC 
J"lC rson th o. t would be 
on-Line terminal and 

normal telephone communications, who cO\ltd be cat led or 
linked-to by a user who was havln~ difficulty . 

This ml ,p;ht be- the same person-rolp whoi'le availabILIty 
Is advertised for ~i vinA assistance- to users In uslo g 
the system or 11: could he II '3eperate specialist who 
would be avalt~ble at a mOment '~ notice to take dowo II 
user's bug report. 
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This person should b e knowlcd~eable enoug h about the 
systeMS involved to he ahle to prompt 
sufficJent [n.tormatl o n to characterI z e 
adequately to allow for .follow-UP 4 

the user to £l: ive 
the di -L. :liculty 

Wha.t we have been descr _1bing in this section lSi one example of a 
broad class o~ t1ubJect-matter-speci1'lc d JaLo~- B upport: sys-tems which 
we should expect to see evolve with the devplopment ot larg e 
co llaborative oo-tlne co~munitles. 

What characterl~es this class of systems i~ the existence o£ Ii 

"heat ed" dlalo ~ within Ii welt-derined Rub.lect area ~moll g a lurg e 
numb er ot userM which tends to 'Ifncus" (either always or 
j~terMittentty ) on certain partlcJpants tn the dialog who can not 
be IIlIxpec1"ed to reply IndivIdually to all CQmmalllco.ti o ns that are 
directed at them. 

[ n this kind o~ dialo~ , at le~st the " p rincipals" at t.te tocus 
ot the dlulo~ need to have aug .entution in sorting out 
@lssentla.lly duplicate connaunJcatJons for auto.atic handlin g 90 

that they can concentrate on replyln /( to "new" in p utS 4 

An e l ementary exa!!lp l e which shoul d help to clari.ly what J'm 
talkln,g: abou-t ... ould be a survey-takin g dial o.,; (such as a Delphi 
survey ) In which the participants , or certain desi Mnated 
principal lnvesti~ators, would be dir e cting questions to th e 
community that would rpsult !!lostly in very styli z ed rep lies -­
which could be automatically to.buloted and/or responded to -­
but there would be a raw "unique" communications coming io, 
requestinp clarification or providing fn(ormation not avollable 
to most parti c l pan1"s, which would have to be Borted out of 
possIbly thOUSands or million s of tess "l 'ltereBtin g " replle~4 

It should be clea r that DS DS development wouLd not only benefl_t 
from p;eoeral OSS devplopments but couLd turn 
drivinA ~orce lor extendin ~ DSS capablll tieN 
areas. 

out to be f\ major 
Lnto new functional 
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DRRUGGTNG OY S YSTE~-J N TTIATED DIALOG 

Tn prevJous sec1: l o n s we have described ways in wh Lch 'dialoll 
exp llcl1:1Y initiated by sys t em proKram~erR and users could be 
Integrated Into ~he dehugg lng p r ocess . In thi s sec tion _0 will 
tt ttelllpt to determine the condI ti ons und e r which debugg in g dIalog can 
be Initiat ed autom a1: l cal ly by an ope r atin g Rys tem. 

We should J'lrs t he c l ear about how sys t em-inltl a t eo dialog di.:t"fers 
t rOM p rogram me r-Inl t la~ ed dlalo~ t for they are very s imilar in 
"'!l oy respec t s . In fact there wil l undoubtedLy bp CRSOR i n which 
eIther ter", could be applied with equtll ri KhteouBlt osS , 1'o r .. e are 
nat tryinA ~o de~ in e t wo sepera t e systems but rtlther to de~crlbe 
two methodologies Lor usin g the cl;J.pabllitieB oj' a single 
Inte g rated sys~em , and It Is cle3 r tha~ the sy~tem cnn also be 

1 0; 10 I 

6. 

used In other ways Inc orporating e l elt!ents of both methodologies . 6 01 

Pro" r amme r-lnltlated diu l o g can be characterized as speci£lc , 
algorith~ic, a n d expec t ed -- a pro e rammer pr o vides a specific 
messaMe to be sent to a speci£lc addressee ( most lIkely hi mse l f) 
under 9pec11ic (algo rlt m lc al l y de~ermlned ) circumstances , and he 
lives (~or a While at l ees t) unde r the ~xpectatlon that this 
Message NAy in tact he de livered . 

Systeftl-initlated dlo.loll , on the o the r hand , I s mo r e g ene r al, 
heuri s ti c , and unexpec t ed -- a lthou" h It I s ru"ovlded "for by 
programmers, It I s des i g ned to be Inv oked unde r a mo re ~enerat se t 
o t c I r c umstatlcel;!, to p rovl de messages who",e co n t e n t s and 
addressees are mo,r e heurls-tlcally determined , a n d to cr~ate dia l og 
whlch, although " expec te d " In It s ge n e r al nature , Is 11k.ely 1:0 be 

"~n e.pected" In It s spec i J'lcs . 

In other words , with programme r- initiated d l (llog th e i n itiatio n 
conditions, the messa~e, and the addressee are a ll p r e - specified 
In de tall, and a ll that th e DSDS has ~o wo rry about Is delive r ing 
the meSBa~e when r equested ; While with sYB t e~-initiatp d dlaloa the 
DSDS ~ us t a l so h elp dete r m i ne when dlftlo~ i A needed , what needs to 
b e saId, and who it shoul d be saId to. These three ques tions , 
WHEN , WHAT, WHO , characteri ze the a r eas ot capabi l ity development 
requir ed to provide sys~em-lnitiated dlalo~ w lt hjn a DSDS . 
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DI ALOG-SUPPORTbD DEBUCG I ~C S YSTEM 

F irat Let us consider the q u estion o~ _HEN a sys t e~ Should be 
expected t o initiat e debugg in g dla l o f( au t omaticalLy . Th J s qUes ti on 
is n Gt as trivJal as it seems , and J ~u8pect 1"hat quI t u h i t of 
"~lne-tunln~u wil~ be r equ ire d t o p r oduce a system in wh I ch dialo~ Is 
bo th initi ated tn most cases whe r e It is needed and a l so NOT 

t 5 t 0 J 

Initiated In most cases when i t Is un necessary . hb 

In general we couLd say that a systo_ should i nl tiate dialog 
whenever i1" become s aware 0' ~ condj tion that ~houL d n ot exist and 
that the a Bents res ponsibl e ~or th~ system Hre nnt aware o~ ( so 
far a9 the sys t em knows ). 
tlandlin ~ mult iple r eports 
let's concentrat e here on 
co nditl o n s . 

We have d i scu ssed the p ro blem of 
at the same bug In p r e vi ous eectio n s , 
how a syqtem becomes awa r e o~ e rro r 

so 

[n current pro g ra.~ i n~ systems this awa r eness i s g e n era ll y 
dis tri buted throu~ ho ut the e ntir e system code , _ani testing as tbe 
r esult s o~ various test In s tructions and machine-interrUpt 
operatIons. There u sually t s no pa rti cular piece of codp which 
yo u can point to .. 11"h th e knowLedKe t hat a ll the systel'l ' s 
awareness resides ther e -- I. e ., there I s no speci~ l c p r o g ram tnto 
whleh you can patch a diatog-lnitifttion p roc ess th ft t w tll handle 
all conceivabl e erro r conditions. 

Therefore, to make system-initi ated d lato~ possib l e , a~l these 
poin ts o:t erro r awareness must be tied together .ln some way . ThIs 
c()uld be through S<t1'l8 k ind of S I GNAL sys"telll which alLows err ors t o 
be han d led in a unl~orm way , o r It cou Ld he exp r essly th roug h the 
DSDS, w{1"h indIvI dual d ialog -Ini tiatio n p r ocesses at each 
awareness point as In prog r amme r-initi ated diatog . 

Whutever mechan i sm is used , t he r e i s a clear im p Li ca t ion that 
8ys tem-initi Ht ed dialo g s ho u l d n o1" be considered an " 6dd-on" 
~oatur e but r atber sho ul d be des i ~ ncd Into a system ~rom the start 
(or ~t least s hould In~luenc e the design o~ error-handl i n g 
procedu r es so as t o be implementable later on ). 

fn particular it 
a vail ab le at tho 
CDndltion remaln 

'0 r the awareness 

I s I mportant tha:t all the in~ormation that j8 
tlme th~ system becomeq aWare ot the er r Dr 
availo.b~c also to the diaLo g -InItiation proccs'3, 

tha t an e rror cond lti on exlAts does not 
necessarily embody 
ot that e rror. 

In It se l f an awa r e n ess ot the effect ive cause 
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DIALOG-SUPPORTED DERUGGING SYSTPM 

Once 1he DSDS becomes awa r e that an error condition exists , i.e., 
when it Js invoked by a part o .f the system which Is G.ware o-t the 
e rror condition mnd has decided -that a report should be .. ade, it Nusl 
decIde WHO to repo rt the e rror to and W9AT Informa1ion to convey in 
the report. 

Determinln@ WHO to repor-t to requires -two steps: 

Locatln@ the " effec tive cauSe" of the e rror condition. 

Plnding WIIO is responsible 'for maintainin g: the code or data 
base which Is fjn~ered as the pf~ectlve cau se . 

" B1':fec tlve cause" is a sub tl e concept Which will requir e much 
re"fLnement as the DSDS e v o lves . Perhaps the best way -to approach 
a definition Is by analogy . 

In the course of llving in a civilized society people are in a 
continuous process 01' action . Inevitably some person wIll 
carry out a CO\lrSe of action which rpsults In a situat ion that 
18 r ecop:nized as "wrong " by someone olse; then, it becomes a 
aatter ot law to analyse wha~ e vi dence exis t s 01 the o~~ender's 
lite action In the attempt to lsolat~ a 8peci~ic act which 
violated the law alon@ with the specl1ic law which was 
violated. 

[1 we take -the l.lberty of aRsociatlng pro g rams with people and 
error conditIon with wron g .ful sItuation in this 11 ttle analog y , 
we C<l.O see that the e rror condition Itself Is not the th Ing 
which i1 would he most useful for the DSDS to r epo rt hu t rather 
the system "law" which was violat ed and the circumstances 
("act") of th e violation. Even a.f ter u.n error cond iti o n has 
been identified, milch " detect iv e wo r k" may be requJred to truck 
down the el tect Iv e cause 01' th e error -- the pluce where 1 t Is 
possible to fix the bug 'to prevent the error trom recurrin/olt •• 

In a programmln& en vironlllent the "lnws" themselves arc usually 
fluid enough that a DSDS ShOllld probably tr~ftt both the law and 
the violation as -the " e~tectl ve callSe" -tor purposes of 
reporti n~ -- I.e., if an error condition results Crom some 
datum overflowlna an ellocated store, both the person 
respo n s ibl e for allocatin~ the store and the person responsIble 
tor creatln~ the datum should be InforMed of the error. 
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DIALOG-SUPPORTED DR"UGGING SYSTEM 

With current progru.mlllin.v; practicf:' , the "llt.wg" lty which systems 
are supposed to ope r ate are explicit only in thv heads of the 
designcl:"S and OCcu,sJooally in some documentation but merely 
impllcit In the programs makjn~ up a system , and it sce~s that 
makin~ a DSOS smart enough to track down e1~ectivc causes w1th 
an~ accuracy could be a rather dl~licutt task. 

However, ,., we project forward 0. few yoors to the day when 

Automati c Profl;ramminp; t~chnlque9 have been developc:>d to the 

point that they are useful tor the collaborative design of 
large systems , we may Lind that all the In1ormatlon re~uired 
tor Iden~11yln . e"~ectlve causes has been qu it e explicitly 
link~d into the actual operating programs and that 
relatively simple al~orlthmB can be u~ert in most cases . 

rn ~act it should become JncreaRJngly possible to 
automatically determine the relative "solidity" of the 
law and the violation whIch have been isolated 8S 

e:f-tective cause o.f an error I .. e ., It the law is one of 
the basic proper~leB of the system, probahly only the 
viola~or neerts to b~ notified; however, if the law is 

easily chan~ed, the DSDS may reccomrnend that the law be 
changed to make the violation leqal. Someday we 'll even 
reach the point where many bugs caD he fixed 
automatically without invocation of the dialog mechanisms 
at a ll, or with the dialog mechanisms used merely to 
record and report that som~thln~ has been changed. 

It Is in t"his .future AutoNH.t Ic programmj n M' wo rl d that 
would expect system-initi ated dialog to come to full 
fruition, and onc o~ thp basic purposes of this document Is 
to bring ~he concept o~ Olalog-Suppo rte~ Debuggin~ Into 
awareness Boon enoug h to influence the course or evolution 
o .f the Autolllatic Pro rammlnlt Idea. 

Once the e~1ective cause h6g been located, determinin~ WHO to 
notlf'y should be a rpaRonably straightforwa.rd process. 

Part o~ the discipline for the collaborative developement of 
larae systems must lie in the area ot associ tjn ~ with all code 
and data Jnte~rated into a system In~ormation about who Is 
responsible tor that code or data . 

We have the precursors of such a. sys~em in the NLS statement 
B l~naturp mechanism . However, s tateMent signatures are olily 
part of the picture, for there mus~ be mo re explicit ways o~ 
recordln~ who Is respon s ible for actual maintenance of codp 
and data as well as who was responsihle for their creation . 
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DIALOG- SUPPORTED Dl-. IIUGG[NG SYSTEM 

We .111 prohlahly wltness the ~volutlon or g eneral tools, 
alonlil the lines 0 :[ our c urr en t" Identification system , .for 
de.tlnlng structures of functional roles -- both in the area 
of system debuilIa ln@' anrl elsewhere -- which would he (ass i gned 

at any g iv e n tl~e to either a specific en tity or to another 
functionaL role (with the chain 01 assl v nmenls eventually 
endin g at a specific actual entity). 

These responsibLe entitles could be either peopLe or 
orllaniz"tions (In whLeh case the org aniz.ation would Itse1.1 
be 8. structure of ~unctlonal roles leadln~ to rp al peop l e' 
or even mechanical sys tems which were intelligent enough to 
carry oul aLL or 90l'lle s l p- nl1'l cant part 01' the In di.cOo ted 
"f'unc t lon . 

With such 0. toot ~o~ keepin g trftck ot tunctonal roles o.nrl 
relatlonsl,l pB y it would be posRlble to record with all 
programs and data baRes -functional Identa 'Which would r etain 
their validity even It n ~Iven real person died or vanished 
fro .. the scene. 

BVen If such a discipline Is not followed In a ll cases , the 
DSDS couLd probably deduce cnou~h rrom the i de nts in the 
s tatement signatures 01: a pro&ra'JI or data baRe and the 
in:torllla.tion available in the ld'entl1'lcatlon SY!;'ltem to be able 
to send a mp.s8o.~c to someone who would 

it to a responsible party. 
at least know how to 

'forward 

The tlnat ~ssue .hleh the DSOS .. ust resolve is WlIAT to 
pereon (or other entIty) which it has chosen to notlLy. 

say to 
In 

the 

general, what the system needs to COMmunicate to the debug&er is 
snttic~ent information to Ldentlry the e~~ectlve cau~e 01 the 

15 10 t 
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6c'3a4 

6c3h 

e r ror. 6c4 

To the extent lllat the syqtem I s ab\p to identity the e~fective 
CAuse itsel1', the action requlr£rt o~ the debuKKerfs ) is mo r e a 
.. atter of choice -- how (an d whether) to "c o rrect" the 
Indicated bug titan o~ analysis -- ~indin ~ th e hug 1n ~he 
fIrst ptace. 

(~ the system is not con'f' de nt that it lIftS ~ound the speci~ic 
ef~ec~ive cause (and ~aybe in all cases ) it must ~orward to the 
debugge r(s) su1'flelent Information l\hout the total state of the 
system to permit them to pur~o rm ~Ile analysts themselves; l~ 

the sys~em is one which permits "undoin g- II operation!'!, then 
there sbould be enoua h information p resent to permit the 
debug~er to " back up" the s ystem and recreate th e error 
condition Itsel~. 
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DIALOG-SOP~ORTED or::nUGG rNG S YSTEM 

This Ls obvlouAly an area which req uires further thoug ht, aft It 
I s Intrlcat~ty tied up with desJ g n and ImpLe~ent~tion 
considera.tlons (lffectln~ the whol e sy~tem in which the DSDS 
lives. 
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D tALOG-S UI'J'ORTP.D DEBUGG rHG SYSTEM 

CQMPOHFI'lT'i 

In ttlis section , I will d.1:tempt to sumMar ize the precedIng sections 
trom a slightly dI~rerent perspective by ~l~tln~ Bome of the 
co~po nent 8 o~ a Dlalo~-Supported DebUgM in g S ystem, the functIons 01 
wh i ch h ~v e already been descrihed. 

Pro,t;t rOoIll-Lnl tlated messu~e delivery syatem 

EIC tuns I on 0 f the D i a log-Suppor t SY.fl t pm to pc rmi t programs as we 1 t 
&9 people to initiate dialog . 

Punctlon~l role identIfIcation system 

EICtenslon of the identl~ication system to handle more 
m&intenance of structures o~ tunctlon&l rplutlon.flhlps 
a8si~nment of roles to specific ent ities. AURmentlng 
handled to include pro~rams and data bases Uq weli as 
organ{zat Ions. 

fLexIbly the 
and the 
the enti ties 
peopLe and 

Autom at Ie d 1 8 lo a anaLys Is. ac knowledgempn t, anti ~orward 1 n g systel1l 

A set o~ tooLs ~or 
addressee. WouLd 

auttCllentlng the 
have cataLogIng , 

handlin g ot ~e8sag es sent to an 
content flLtering , st~~istlcal 

analysIs, auto~atlc response ge neration, and seLec tive ~orwardins 
capabilities. 

Inteructive bug r eportIn~ system 

The DSDS :front end "for int""ractin K wIth users Ln the ge nerution of 
bug reporte. 

E rror-condition anaLysis system 

TooLs to r anaLysing the syste~ envIronment at the tIme 
c ondition has been detected by program or user. Wou ld 
.echanJsms ~or helpin~ to track down "e:tfect lve causes" 
who to report to. 

Bu~ record system 

an error 
provide 

and dec Ide 

A set of Mana~ement and or~anizlng too Ls to to heLp debugge rs keep 
track ot the bug reports they receive. schedule bugs for 
81,lbsequent fixin a , maintain dialog with bug reporters to keep them 
In~ormed, And record and rtocu~ent sYRte~ cha n ges . 
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DIALOG-SUPPORTED nEBUGGING SYSTEM 

Met hodology of collabo~ative system development and debu~ ~l ng 

Part oX the system Handbook desc rlbln~ the ~ccepted dJsclpline for 
c!)11aborative syatelll ctcvelopmcnt and debup:gin~. Would set :forth 
the ~ramework (or Dlato~-Suppo r~ed DebuqHin~ and prescrIbe 
principles a n d standards :tor Iliakin(" It .. ork . 
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