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Telepnone Log : Steve Crocker for craig Fields about DDSl,witn . 
References 

On Friday January 11 steve crocker called Jim Norton on other 
matters. Jim asked me to tell steve about DDSI . Steve is Planning 
to travel to several network sites with Craig Field late 1n January 
and early February. I described PDSIts product and the history of 
its aevelopment briefly to Steve. I told him that wnile they now d1a 
a gOOd jOb, witness tne output Processor Users ' Guide, 
(journa l,12209,) the ~evelopmen t had been about 50~ slow 
(journal,11069,) and our relations have been plagued by small 
procedural difi1culties (Journal , lh128 ,) (Journal,lS608,) 
(journal,lS40h,letc •• I described to steve Or i efly how we ship 
files Via lSI (journal, 15930,) and DDSI ' s general capabilities 
(journal , 20~47 ,). . 

He asked after grapn1c pOSSibilities beyond ~he 96 ASSCII characters 
and in particular those that would be used in "a real management 
information system"(i . e . charts?). I assured him tha~ DDSI , pa1nt1ng 
on a CRT, could handle a wide variety of graphics very flexibly; the 
graphic limitations in the NLS-DDSI system are mos tlY ours . He asked 
if other people offerea "the same sort of service." I answerea 1n a 
general sense "yes" and spOke briefly about wha~ Alpha Numerics 
(journal,17691 ,) and JPL (journal,12878,land (journal,20907,) otfer . 
See alBo the Comarca operation (journal,lS124,). I answered in a 
specific Sen3e "no "-- that no other printers could work from our files 
that had passed th r ough the outPUt Processor and that 1n general 

) peOPle who Perform run-off services do no t allow the filemaker so 
much flexibility in format . 2 

) 

Finally he asked if it were possible to add special characters and 
(?) other grapnics to NLS . ("WOUld it be adding known things? ") 1 
said it WaS certainly pOSSible , but not trivial. 
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PERTinet Thoughts 

This is the third time I have submitted this item . The .first was 
a.bout December 1, which accounts .for some anachronislUs . 
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PBRTine~ Thoughts 

This Journal entry respondes 
to (journal, 8064), Bruce And Chuck 

f'irs"t I S t"hou&hts tlbout b.i&se r and lte-tter baseline systems 

ReadL n Q your Journal ite .. turl\S my mind to my past .odest 
involv ement wLth PERT. 

It makes llIe inu,,&on a system thtl.t would do for the indlvlduu.l. 
to 

i leI' whu.t your system does and what PERT Is supposed to do 1 01' 

aerospace and construction proS.-am manBors. 

Little Tasks Ilnd How 
you S um them: 

When PERT works t it does so because the ~lanner cuts 
the Job 

into pieces small ( 1aml1ia .. ) enough to allow use1ul estimates 
o~ time ~o completion . 

ThIs 
procedure assumes that the hard-to-plan big; Job Is 

made up o~ ~amJliar 
pieces. 

Parts of ARC'S work are so developmental as to be predictable 

nly In very small pieces . 
o 

It setn.s to me that one problem wi th the pres8n"t baseline 
sy 

atem is that task s are o~ten too Large to allow meunln&lul 
estImates 

1 

2 

2. 

3 

3. 

Jal 

to corupletetion, considerln" their unLamlllarity. 3b l 

Moral: 

Yet entering 
"tIny tasks is a bore Lor th0 toller and 

creates a list 01 tasks too 
lon" to survey. 

Wake it very easel' 

3bla 

3c 

to enter t~sks. 3cl 

~ake a wonder~ul sys~em 01 viewspecs that &one rate 
SWilmtiry 

vIews. 3c2 

2 
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PEiTinet Thou"hts 

Net VB Tree 

PERT dlso works by di.splaying interdepende n ce . 

[J: a rntlnll.E ement system is to serve an individual 
by letting 

him feel how his plans a~£ect the BIG PICTURE ( Remeber 

Pau l Recb I s r emark about the Janl tor at ·the oi 1 plan t ), it 
mus-t kni.t 

and expose the inte r dependence among completion da t es 
(and hence among ~evels 

4 

4a 

0.1 etort) . 4b 

That is, it must be a net, not a tree . 

As Lons 
as a mann a-emen t ays tenl is a tree and not a net , it is 

merely a record 
keeping system, it ' s interaction with the 

~*ture is merely keeping 
records o£ predictions . 

Can we bui ld somet.hjng that wilt 

4b l 

4c 

do this: 4d 

the date 0"1 cOllIplotion of job A depends on the date 0.1 
compte t ions 

oJ: Job 8, a n d some one then enters a new Job T 
that aLso 

depe n ds on A, then when the doer 0.1 8 goes and 
asks the system what 

will ha.ppen 11 he halves his e.ffo.l"t on 
0, it will tell him thll.t he 

will delay by so much the 
completion of T, whlcb he htLd never heard 

01 be.fore? 

1 lmage n a command: e c [ execute consequences]. 

Pinally there is PERT-COST . 

PERT-COST does 1011' dollars 
more or less what PERT does 10r 

4dl 

4d2 

5 

time. 5a 

Dollars could be added to the system you su&~est by means of 
mechanIsms paratell to those that serve ~Lme . 

3 

5b 



) 

) 

) 

DVN ~ 15-DEC-71 11:01 8222 
PERl.'inet Thoughts 

Bu< 
when we co~e to match ideal dollars aaainst U. S. 

dollars, the 
reconciL~ation ml a ht he more pain£ul even than 

the reconcilia~lon with 
t~rne. 

4 

Sbl 
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dIsk pack - drum silllulation analysis 

Estimate of sys 'tem capicity with disk packs aimuLa't_ing d .rum 

[ntroduction 

w~ wIsh to investi£ate chu.n"ing our hardware conli"urat ion 
80 thu.t we a .re not 80 likely to 610 down if we have a drUlli 

1 

l~ 

or disk failure. lal 

Current statistics 

We typically transfer 50-65 pages per second on OUI' Bryo.nd 
drum. 

The drum queue lenath is USUally 3. 

The total pase walt time (IncLudIng queue tIme' i s usualLy 

lb 

lbl 

lb2 

30 ms. Ib3 

We do about 3 disk transfers per second (average ) 

The disk transfer tIme 1s about 140 
pase walt time varIes greatly (with 
averages about 300 - 400 ma. 

Approach 

.8. The total disk 
the queue length) but 

We have ordered one controller and 5 (.lll use 4) disk 
packs (llP02). 

disk . 
This will essentially replo.ce the Bryant 

We address ourselves to the £0110w1n&: 

1f the Dryand drum &oes down, what does it take (in 
terDlS o.f diSk packs) to run the syst:em a"t approxImately 
75~ o£ its CURRENT caplcity? 

The a.pproach taken here is to assume a drum siMulatIon 
at&ori"thlQ that closely re p resents our current systeDl (since 
we know some thln~ about that) and cONpare sIMulated drum 
perLormance a nd o.c"tual druPi performance. 

The al"or.lt'hm is as :tollows: 

We s@lect an appropriate number 01 cylinders from the 
center of ~a.ch disk pack to be used as udru",n space .. 

Disk type trans~er8 will be done one at a t1me in order 
to keep the heads over the "druwn tracks as much as 
possible . In a dJsk trans:!er, the hel:l.ds _ill he .oved, 

1 

lb4 

LbS 

le 

lel 

le2 

lc2a 

leJ 

le' 

lc48 
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DIA IS-DEC-7l 17:14 8223 
disk pack - drum simulation anaLysis 

the transfer wIll take pLace and the heads wIll be Dlovad 
back (b eLore another disk type trans1er Is started). 

ThIs will result in disk trans1er tiNes about the 
same AS we experIence _, th the Bryant dIsk . 

RaBie page trans~er times 

The RP02 and RP03 packs nULke oue rotation In 25ms .. 

RP02 ' s havu 2 1/ 2 paMes per rotation , the RP03 ' s have 5 

lc4b 

lc4bl 

Id 

ldl 

(twice the dens Ity'. Id2 

The ave ra~e rotatIonal latency Is 13.B. 

Hence the average trans1'er times (e.xcludina head 
pos! tlonins): 

RP02: 23mB 

R003 : 1 BlOB 

ThIs 1s i G norin g the (appearantl), J possible reduction 0 f 

rotntionaL latency by readin" the sector position , etc . 

Queue ten M- th and head posi t.ionl~ considerations 

Con :tlgurQ t ion: 

one controller with d dri v es , In cylinders for drum 
simulation on each drive . 

Ba.sic pa&e -.-rans.:ter time i s t. 

Avorage l1111e t o I]o si-'-ion p 

Consider doinG a trans-ter on a g iven drive . It is 
possIble that we will need to move the heads to another 
of the. cylinders for drum usage . 

The averaa e liao to do this head positionine is the 
fJosi1:10nins time times the probability that I)osi"t io llillg 
will be necessary. 

With In cyLinders. "the p r obabJlity that .ovement wl11 no-t 
be neceaasry is 11m. Hence I-11m is the probabi lity 
-that we wLll Mo v e it . 

2 

'dJ 

Id4 

Id4o. 

Id4b 

IdS 

I . 

101 

lela 

lelb 

1.2 

le28. 

le2b 

te2c 
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disk pack - drum simuLation ~nalysis 

The time to .ove one track is 20ms . We estimate the 
time to move among 4 or 5 tracks as 25ms. 

For various c, p is 

m p( ms) 

I 0 

2 1 0 

3 16 

4 18 

5 20 

Averaae deluy due to disk type trans~ers (k) 

We expect some averaKe delay since dIsk type trunsters 
ure being done on the same device . 

The avera~c delay is: 

(the probability that a disk transler is in ):frogress) 
* (the probability that the trans1er is on the sallloe 
drive) * (the time we e~pect to walt lor the disk 
trAns~er to complete) 

The disk trans1er time is est.i.-ated at 100 +- tinS. 

hence k = J( 100+t)/1000 * lId * (100+-t )/2 

Average transler tilu~ lncluding posl Honing 

rL the queue length (q) is less than 2t we are required 
to ..,os1 tion amo n g the "dru," 1f cylInders on each tra.ns.:fer . 

Hence Tl = P +- t + k 

11 the queue leo"th is &:reater than 2 , we can positIon 
the second entry be1'ol'e trans..fe rrlng the 1irst entry, 
and we do not need to position the heads , unless all 
entries In the queue are on the saMe drive. 

Hence T = (l/d)t( l-q) + 1" + k 

Resul. ts: 

l e2d 

l e28 

le2e1 

Le2e2 

Le2e3 

Le204 

l e2e5 

Le2e6 

le3 

le3a 

le.Jb 

le3bl 

le3b2 

le3b3 

1e4 

1e40. 

le4al 

le4b 

le4b1 

1.5 
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disk p~ck - drum simulation and lysi s 

d = # d rives 

m = # cylinders 0"'1 "drumll spactl pe r drj ve 

T = ave page ti.et ms. 

pps = max pages per second 

Tt = total pa"e transfer time including queue wait 

one chu.nnel 

two 

RP02: 

d m T 

4 S 30 

pps Tt 

33 90 

6" 27 . J Jb 82 

78 8 3 26 

RPQ3: 

d m T 

38 

pps 

4 3 24 . 2 41 

6 2 2 1. 8 45 

8 2 20.8 48 

channels 

RP02 : 

d m T pps 

2 5 38.1 5 1 

" 3 29.8 61 

6 2 26 . 5 75 

8 2 25 .5 78 

wpO;): 

d N T pps 

Tt 

73 

65 

62 

Tt 

18 

60 

53 

51 

Tt 

4 

leSa 

leSh 

leSe 

le5d 

leSe 

leSt 

leS:f l 

le5tlu. 

le 5:r lb 

1e5tlc 

le 5:tld 

18512 

leS.:t2a 

leSt2b 

leSt2c 

leSf2d 

Le5& 

laS" l 

18 56110. 

leSg lb 

1eSglc 

le5g1d 

leSa 1a 

le5a 2 

le5~2u. 
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disk pack - drum sililulation analysis 

2 .) :)1 . 2 64 63 

4 l 23.1 86 46 

6 I 19 .7 102 40 

8 I 19 .. 3 104 39 

System capacity hand.avln~ 

Limit on Tt 

We os ti mil te t ha tour tYrJica 1 programs spend one hal ~ 01 
the real time ~o complete a task in a paae wait state . 

As a criterion :lor satis1actory per:formance wi.th drum. 
simula~ionr we say we will ~lio. a SO~ increase in 

leS,,2b 

LeSa20 

HI 

i.1'la 

response tiNe. irib 

A 50" incred-se in response tiMe corresponds to a 100" 
increase in paae walt time . 

We are currently experiencing a 30 ms total pa&e wait 
time . Hence we witl allow a 60ms total page wait time. 

Limit on pps 

We estiMate "that a 25" reduction I.n pps will reduce the 
number ot Jobs we can run (with the SAme service) by 
less ~hAn or equal to 25~. 

So we say we will accep~ a 25" decrease in pps . 

Which is about 45 pps . 

Results: 

One channel with 8 RP03 drives is barely acceptable . 

Two channels with 4 (or .or e ) RPOl's or RPOl's Is an 

1.t'1c 

1..tld 

112 

ll2a 

It2b 

li2e 

1..f3 

1.13a 

accep~able con.1iMuration. 1f3b 

Purther considerations: 1 a 

Rotational lutency: 1Ml 

-It is appeo.rently possible to read tbe sector position. 
Thus we can expect service better than this is the queue 

5 
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disk pack - dru~ sl.ulatlun Analysis 

len il th are a rea-t eOOUMh thAt we can chose the shortest 
rotation l-tency . 

Other al " orlthms 

rt Is quite possible that we don 't want -to '!simulate ll a 
drum at all. Perhd.ps e Ll .. l nate the dl t1erence be"(:ween 
drum and disk t .rrans:lers, etc. 

Even wI th this al,sori thM we could muke improvements. 

At -tarnatlves! 

We could c et a backup Bryant drum ~or 2x per month. 

Lh 

LhL 

We could ae t more core instead ot so .. ueh disk pack stu.f.t: . Ih2 

We COli ld tora:et the drulil al-toge ther and ",e 1: three pack 
con trollers .. 

6 

1h3 
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Cff1ci al ffoat Names 

16 -DBC- 'Il 10.56 8224 

The encl osed is a lis ~ of official host na meR , It is my 
under s t anding that Te l nets will support both theSe formal na mes 
and ni cknames . 

Form al Name 

AMES-67 

AI1ES-ILLIAC 

AI1ES-TIP • 
BbN - NCC 

BBN -TEHEX 

13BN- TEN£Xa 

BbN-TESTIP 

BURR 
/'1 

BURR-TEST 

CA SE-I0 / 
CtlU -10 

nAC-TIP 

GWC- TIP 

HARV-l 

HA IlV-I0 

HA RV-ll 

ILL-AN TS 

ILL-C AC 

LL-67 

LL -TSP 

Nickname Network Address 

NC C 

fiN 

PDP1 

ACL 

ANTS 

CAC 

16 

• 

/- ~:~ 
~ 133 

158 

15 

'19 

13 

148 

1 52 

'13 

9 

137 

12 

76 

10 

130 

8224 

1 



NWG / RfC# 264 16- DEC- 71 10: 56 8224 
Official Hos t !l R.mes 

) 
LL -TX-2 TX-2 H 

HCCL-418 22 

NIT -A I 134 

Hn -DMCG UMCG 70 

MIT -HULTICS MIT-~l 6 

MIT RE -TIP 145 

IiBS-CCST NBS 19 

NBS-T IP 147 

NCAR-7600 25 

NCAR - TIP 153 

RADC-64. 18 

RADC -TIP 146 

) RAND -CSG 71 

RA ND-R CC 7 

SPC - ADEP T SDC 6 

SRI-AI 66 

SRI-ARC 2 

SU-AI 11 

TINK -4LO 21 

UCLA-CCN CCtl 65 

UCLA - NHC SEX 1 

UCS U-MOP75 UCSB 3 

usc - 44 23 

US C- TIP 151 

) 
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NMO/ Rrc, 264 
Official Host Il ames 

UTAH -10 

16-DEC-71 10:56 6224 
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grow your own 

) 
how does your g arden Mrow, dlck? 1 

) 

1 
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Krow your own 

(J8227, 16-DEC-7l 11:42 .. Title: Autho.rCs): Darbura Uurne-t -t/BD: 
Distribution: Richard W. Watson, RIchard X Waidlnaer/RWW Rli:W; 
Sub-Collections: NrC; Clork: BB. 
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~esa~a e number L 

) 
the syst em .is encouraoln" I 

) 

) 

I 
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message llumber t 

(J8228) lb-DEC-71 11:40; Title: Author(s) : Priscilla Li.ster/PL .; 
DIstribution: Richard W. Watson, Priscilla Lis-ter/RWWPL, 
Sub-Collect ions: SRI-ARC ; Cler.k: PL; 
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an exerclze sUMllle ... 

) 
dear dle k t 

11 thing s ure working , youtll ~et this letter ... 
1 

) 

) 

1 
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RLD 16-DEC~71 11:40 8229 
an exerc ize sClmpLe . 

(.18229 J 16-DEC-71 U:40j TItle : Author(s): Robert L. Dendy/RLDi 
DIA~rlbu~lon: R i chard W. Wa, s onf Priscilla Llster/RWW PL; 
Sub-Cottec-t.iuns: SlH-ARCj Clerk! R LD; 
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test. 

) 
ELl en. 

here am I a -,a!n pLay 1 n& with the Jourm:l 1 Sys tem. 
Jbl 1 

) 

) 

1 
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let.ter-e-forl1la.n 

Transmittal to Station Agent .. Ernie Forman 
8237 

NIC 

21-DEC-71 1. 

CindY Page (SRI-ARC) 
staUon Agon~ 
Network Information Center lb 

At your request I am sending a copy of the following documentr lc 

NIC 7980 Public Program collection Document #6 .PES=5j 10 

c: s . Crocker 10 
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IJ 62371 11- JAN - 72 11:46; Title : Author lsl: AdVanced Research pro jec t s 
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Western Re~erVe University, computer corporation ot America , 
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Distribution: Je&nne B. North/JB N; SUb - Collections I NIC; Cler k, LLL; 
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TRANSMITTAL TO ATTENDEES OF TNLS COURSE 1 
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trin5m1~t&1 to tnle course attenOees 

ARPA hetwork Information Center 
Stan!or~ Resea rch Institute 
Menlo Park, California 94025 

TRANSMITTAL TO : Attendees of TNLS Course 

FROM: Jeanne North (SRI-ARC) 

NIO 8251 
6- JAN - 72 

you hold a copy of a preliminary issue of t he NlO Use r Guide. 
COPies di stributed later have dividers ana other materia l not 

lb 

lc 

in your copy. 10 

Enclose~ are pages to be inserted or to replace parts of you r 
copy_ you Can probablY compare your copy with others at your 
site to assure yourself your COpy 1s standard . le 

Enclosures: l.t' 

NIC 7590 

NIC 7590 

NIO 7590 
(new) 

NIO 7590 

NIC 7731 

NIC 7iJ.70 

NIC 71170 

NIC 7iJ.70 

NIC User Guide Title Page, 29 - 0CT - 71 (r eplacea 
preliAinary Issue Title Page, 1 - OCT -71) 

NI C Use r Guide contents , 29 - 00T - 71 (new ) 

NIC Use r Guide Statue ot Contents , 29 - 0CT -71 

Note, 29 - 0CT-71 (new) 

Sample Message Sena1ng Session , 21-0CT-71 (ne w) 

NIC TNLS User Guide contents , 1-SEP-71 (new) 

NIC TNlS Status of Contents, 1~SEV-71 (new) 

Note , 1-SEP-71 (new) 

1£1 

1£2 

l!3 

l!4 

1£5 

1£6 

lf7 

l!8 
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~r~nsmittal to tnls course attendees 

set.s 

NIC 7635 

NIO 7635 
contents, 

NIG 7635 

11 

6ivider 21 

preface, Syntax and Contents DiVider (new) 

Special Characters D1vi~er (replaces Character 

Divider) 

Index Divider (new) 

NIC Journal system User Guide contents, 
l-OCT-71 (newi 

NIC Journal System User Guide status of 

28-0CT-71 (newl 

Note, 1·OCT~71 (new). These neW sheets precede 
but do not replace earlier contents, pili, etc.) 

Introduction Divider (Yellow) (Replaces divider 

Journal system Divider (yelloW) (Replaces 

Identification system Divider (¥ellowl 
(Replaces 6ivi6er 31 

Number System Divider (Yellow) (Replaces divider 

Command Summary Divider (Yellow) (Replaces 

lf9 

lilO 

lill 

H12 

lf13 

lfU 

lf15 

1£16 

1£17 

lf18 

divider 5 1 1!19 

IndiVidual Idents Divider (~ellowl (Replaces 
61 H20 

Group Ident. DiVider (¥ellowl (Replaces divi6er 
71 l!21 

UIili> tion Idents Di vi6er (¥ellow I (Replaces 
divide r 81 l!22 

In6ex Divider (¥ellowl (Replace. 6ivi6e. 91 lf23 
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NIC "1735 

NIC 7732 

NIC 7754 

Locator (pages 1 -6) 
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Ohio 45433 

cindy Page 
station Agent 

) A~ the request of Alex McKenzie (BBN) I am encloSing a COP¥ of: 

) 

NIO 6740 ARPA Network Resource Notebook 22·NOV-71 

Your copy will be updated. 

c: S . Crocker 
A. McKenzie 
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ARPA ~etwork In!orffi a tion center 
8259 
Stanford ~e s earch Institute 
lO-JAN-"12 
Menlo Par k , California 94025 

Schuyler Stevenson R-523 
Dept. of Comme rce NOAA 
325 South bro a dway 

NIe 

la 

Boulder, Colorado 80302 lb 

Dear Mr. Stevel1son: lc 

We have receivea notice tnat your office is nOw an Affiliate 
of tne ARPA Ne twork. AS ~uch, you w111 be receiving aocuments 
on distribution from the Network Information Center (NIC). 10 

We are sendin g you a core COllection of existing docume nts, 
including the following FUnctional Documents for Which we will 
provide upd~tes: le 

Nrc 6740 ARPA Network Resource NotebooK 

7104 ARPA Network Current Network Protocols 

51.5 current Catalog of the NrC Collection 

7590 ARPA NetworK Information Center User Guide 

We are also sendill( you a number of documents WhiCh you may 
need as background, and several of the most recen~ RfC 
documents \see list att~cnea). 

We will be glad to supply copies of partiCUlar dOCUments 
indicated by a back arrow in the Catalog Listings, and will 
loan or direc~ you to sources of other aocuments in the 
Listings. 

CindY Page, our Station Agent, accompliShes NIC distribution, 
and has now put you on distribution for all dOcument~ sent to 

lel 

le3 

le4 

l! 
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Site Lia.isons. lh 

Jeanne North, 
Information and Sta~ion Agent Coordinator li 

CIS. Crocker (ARPA) lj 
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ARPA Network Informat ion Center 
0260 
St~n!ord Res earch Inst itute 
10-JAli-72 
Me nlo park, californi a 94025 

Charles Holland 
computer Center 
University of California at 
La Jolla, California 90037 

Dear Mr. Holland: 

San Diego 

NIC 

• 

We have receivea not ice that you r office is nOw an Affiliate 
of the ARPA NetworK . As such, you will be rec e iv ing documents 

1. 

lb 

lc 

on distribution f r om the ~etwo r k Information Cente r INIC). l d 

w~ are sending you a core collection Of eXisting documents, 
inClUding the fOllow ing fUnctional Documents for which we will 
provide updates: le 

NIC 6?hO ARPA Ne twork Resource Noteo ook 

7104 ARPA Ne twork Current Network Protocols 

5145 curren t Catalog ot the NIC Collection 

759U ARPA Network Inform~tion Center User Guide 

We are 61so sending you a number of documents WhiCh you may 
need as back~round_ and several of the most recent RYC 
documents (see list a~taciledl. 

We will be glad to supply copies of particular documents 
indicated oy a baCK arrow in the Catalo~ Li5~ings , and will 
lOin or direct you to sources of other documents 1n the 
LiHings. 

CindY Pa ge , our station Agent, accomplis hes NlC distribution_ 
and has now PUt you on distrlbution for all dOcuments sent to 

le2 

If 

19 

Site Liaisons. lh 

Jeanne i;orth, 
Infor ~ation ana Station Agent Coordinator 11 

CI S. Crocker (A RP A) 1j 
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Stanford ~esearch Ins~itute 
33:3 HaVen5WQOG 
Menlo P~l'K , Gal1forn1a 9~0~5 

M.H. Ca,l· mill 
2~17 W Street 
Sacra.mento, C"' lifor1l1a. 

Dear Sir: 

9;'019 

NIC 1J-JAN-72 1;:06 8267 

NIC 8267 
13 January 1972 

In respons e to yo ur let~er to Dr. Richard ~atson 01 22 December, we 
are ~end1 n f : yo\! a ~roup of dOCUMents whicn will give you addition~l 
1niorma~ion aoout the activities and in particUlar aoout tne 
Interface Me58 a ee Processor . If you have a spec1al need fo r more 
detail, rl~a6e call and discuss the sy s tem witll one of our peoPle . 

) ur number is 14151 )29-0740. 

Yours sincerely, 

Jeanne Uorth 
NI C Infor ma tion ana Age~t Coordinator 

ene: NIC 75.2 
!l.504 
45b!;l 
.566 
450'( 
4568 
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Commands on Command Reorganisation 

On an expert versus a novice system 

We have, in the past, 
deslsn wh~ch ~avored 

taken an approach 
the expert user . 

towards user i nterface 

We have .frequen1: Ly said 
011se1: by the increased 
user. 

tbat the increased learn1n " time Is 
power and use:fulness to the expert 

We are now enterin g a phase where we are In part catering to a 
novlce user community. 

There is therei:ore conaide.rabLe pressure -to silllptl.£y our 
system so as to be readl~y available tu the novice user . 

Some of the slmpLlflc«tlon takes the torm o.f a nlore consl.stant 
command lang u8. a e. 

This is somethin g whIch is potentIally ~setul to ail 
classes of user. 

One 01 the price tags on the rapid and 
not-so-well-thou,cht-out-in-advance liro.th of the NLS 
environmellt bas been an overly inconsistant command 
lan g ua,g; e, and JUany redundant commands .. 

I heartily support any effort to establish a 1ralllework for 
a command lang uage, and a cantinung 8f10rt to adapt a 
g rowing and evolving command language to that -framework . 

It shou'ld be noted that part ot this adaptation will 
always be in the form of replaCing the 1unctions of old 
commands wi th new ... ore powerful ones . 

There is also 
t he know Ledge 

pressure to simplify the system by decreasinM 
required by the user .. 

I do not believe that we can walk blindly in this realm .. 

One 01 the Aug Mentat.ion concerns has been not only the tool 
which we have been build.ing , but additionally the 

1 

la 

lal 

Ib 

lhl 

Ie 

lei 

le2 

le3 

lc..Ja 

Id 

ldl 

procedUres and -techniques -tor using that tool .. ld2 

Given a tool with c o nvenient and 1texible access, and ~ 

g ood repretoire o t procedUres, AND a sufficient 
Understanding of both these th.lng s, a user Alay solve 
problems in an aug mented mann~r. 

Without that understanding , the us~r nlay either solve 

1 

IdJ 
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known problems using procedures in his repretoire, or he 
may bung1.e along at a I)e rhaps slightly augmented level 
solvi n~ new problems ~ 

It Is desirahle to develop a hierarchy 01 knowledge 
required to use the system in 1 ,nc.rementaLly mO,re power:!ul 

ld3a 

ways. .1d4 

We could relate the requi ,red knowledge to a set o.f 

procedures a nd tool interlaces, and corresponding 
cLasses o':f ,prob lelllS. 

'The more knowledMe, the g reater the augl.e ntation -facto r. 

The knowledg e hierarchy should be u.rrane ed In a manner 
such 'that t-he g radie nt o.f the 8.ugment8tlon fact-or is 
always mtaxlmum .. 

A 'urther slmpll.f Ication may be obtained hy hui ldlng 
procedures into commands. 

This Is, wheu aimed at the novice user, of relatIvely 
little use to the expert, and may be an .impediment 1.£ 11: 
makes it more d1':f11cult tu use the more Qeneral and 
power£uL primary comwands. 

Spec11ic comGents on ( 8179,) 

JUJIIP Commands 

Why not ge t rid 01 Jump to Up, Predecessor, etc. in DNLS, 
and just use Jump to Item . 

I-t a JUDI.P to I tem could be speci.fled by a space rather 
than a IJ, it would be identical to TNLS addressin£, 
and, 1 believe, relatIVely power"ful and convenient . 

• 

Thus Jump t-o Up would become 

J SP U 

ur SP U 

Load File 

Fine ~o get rid ot 1t. 

ld40. 

ld4b 

ldllc 

1. 

1.1 

2 

2a 

2al 

28010. 

2alb 

2a lbl 

2a lb2 

2b 

2b l 

Could we use SP as a dell/a lter In lInks in place o . .f cOIQIJIB.7. l.b2 

2 
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Ihis would be easier -to 'type and a. lit'tle mori& na1:ural. 

Example: 

(duvall., wad, blap:gw~ would be (duvall wsd blall:gW) 

RecoGnition 01 Second level CO.mands . 

I like command t"ecugnitilon .lor 'the :f ollowlng reason s 

11: teLLs you tht the system has recog nised what you are 
sayina wl1:hout your having to ",ake a spec i :f ic query . 

IL a co .. mand changes so that an <l.ddl-tional character (or 
one l eS9 chracter) is required, the presence or lack u.f 
reco g nItion tells you 1:hls immediately. 

Coml\\and Recogoi-tion is aesthetically pleasing 

I dislIke TENEX command reco~nl tion :for the Lollowlng 

2b3 

2M 

2c 

2cla 

2clb 

2clc 

reasons! 2c2 

A t ypog raphical error Is not immedIately recognised. 

Ra-ther, you may have 1:0 -type a numher o:f additional 
chara.cters and a terminating chracter be:fore the 
error is reported. 

11 one command is a substring of another, It takes the 

2c2a 

2c2al 

shorter one on .l'ecoQ:nition.. 2c2b 

1 find thls extrclordlnarlly .ll"rltatln&;_ 

e . g . given strings AH~ and AS 

Aft ALT yields AB ru.ther than a bell sign_i:fying 
amblguance .. 

On Subsystems w.lth.ln NLS 

Lets establish some rules 10.1' di:fferentiating complex 
commands fr om subsys-tems .. 

SubsySTems sho'uLd u.lways ha.ve the.lr own sta-te and 
hearatd charac"ter . 

A CD will return the UBe _r ~o "the Subsys-tem's state. 

A subsystem must be exited by an explicit quit co~mand, 

2c2bl 

2c2b2 

2c2b3 

2d 

2dl 

2d la 

2dlal 
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or by the execution of a COJDlnand which logicaLly returns 
the user to the highe r leveL. 

There is a. need to call subsystems :from subsystems, e . " .. 
the Journal and ldentifIcation Systems .. 

Lets establish a mechanisllI tor doing this (IDebbee we 
can get so~e ideas frol1l 940 Super Processors). 

1 think -tht things like viewchn ae and Edit are cOUiplex 
cOlllmands rather tha.n SUbsystems .. 

At any rate, i:f viewchaage is a subsystem, then so Is 
Display A"ea Format .. 

On Names 

I think tha.t there should be two di1ferent parsers Lor 
names. 

One is deLimIter oriented, 
str.lng (possibly excluding 
delimiters. 

and de~lnes a name 
spaces) bounded by 

as being tho 
those 

This is used .:for computing names .trom statemnt text. 

The ot her assumes tha t a. name 1 s an NLS .ord .. 

This Is used .for the jua,p to name comllland a.nd in links .. 

By allowIng sta tements to have a aene raL 101''' o£ name, 
we allow a lot 01 Llexibility and power to various NLS 
f:lnd User processes which may use names. 

O n Address expressions . 

Where the dOT should go 

As a l'NLS user, I guess the -:rollowi n g : 

Less than 101 01 my a.ddress expressions use 
numbers/names w.ithout Qualii'iers (Udsp .... ) 

Meare Probably 7 5 to 80,. o f the address e.xpressions 
use names/numbers at all 

It seems logical. to me to therefore keep the dot where 
it is, preceedin&. nanlOS and numbers, since it Is an 

4 

2dlb 

2dlc 

2dlcl 

2d2 

2d2tl 

2. 

2.1 

2.2 

2e20. 

2e3 

2eJa 

2e3b 

2t 

U1 

2£ la 

211a1 

2.tia2 
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inconvenience to type, and it should therefor go with 
the Least used ~ieLd . 

fa a.nd tr 

1 like 6 and ID because they are Bingle characters, which 
is 1aster to type, and is consistant witb the other 

21lb 

2::f2 

adrtress quali::fiers. 2t2a 

Re- a lphabe tic 0 213 

What was the reason for havin~ this in the £l rst place, 
and <11'e there any existing links, etc . which use it?'?? 

Searches 

1 would -like to see a branch-only search option. 

Markers 

1 ::find ~ an a.kwa~d character to type 101' a. marker, und 
would be more inclined to use them i::f a more con v enient 
character were ::found. 

Pl ex Numbers 

'- think that a schelnc 10r assi a ni o g numbers to 

stdtements reLative to their position in a plex would be 

213a 

214 

Jf4a 

U5 

215a 

21'6 

very useful. 2f6a 

These could be similar to statement numbers In format, 
but would ( inItially' be valid only 101' TNLS addressing 
pu r poses. 216b 

The head 01' a plc.x would be number 1, th successor 2, 
and so on. 

5 

2i'6c 
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ABSTRACT 

Durine 1970 SRI's Augmentation Researcn Center 
took part in preliminary operation of the ARPA 
network, made .ever&~ important improvement. in 
the ARC operating Iy.tea'. etficiencY and 
feature. for u.ers, and began in.talJ.ation ot a 
new computer. 

Conver.ion trom an XDS 940 to a DEC PDP-la, 
which wa. in procels in reoruary 1971, has 
aelayed fUll operation on the ARPA network. 

However, the network has been u.ed bOth in 
.ottware development and in tr1al runs ot the 
Network Intormation Center. Initial sottware 
tor the Hetwork Intormation Center was completed 
and document. haVe been rapidly accumUlating. 
Other new hardware includes UNIVAC drums and 
variou' remote terminals. Hew software 1ncluaes 
rede'1cn of the core of our HLS, development ot 
bieher level processes such as execut&ole text, 
and ready use ot content analysers in automatea 
clerical procedures. New teatures fOr ulera 
inclUde, among other thing" an online Journal 
comparable both to a daily periodical and to 
archival Journals, and a calculator. 

Network Iniorlllat10n Center 
ana computer Augmented Team lnteraction 

l 

b277 
Abstract 

l 

la 

lU 
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CRtDI'l' 

Tne research reported here ~B the product of 
conceptual, aesign, and development work 
by a l~rge number of persons; the 
proKr~m has been active as a coordinated 
team e1'!ort s~nce ly6.5. 

197u's work involvea the Whole ARC 
,taff: 

w~lter L dass, HOler D dates, 
Vernon R B~ugnman, hary ~ cnurcn, 
william ~ ~uva!l, Douglas C ~n.elbart 
Martin £ Haray J ~avid "opper, 
Char les H IrDy, Milared £ Jernigan, 
harvey (j Lehtm.n, John 'r M.eJ.Vl.n, 
Je1'1rey C !Jeters, Jeanne d horth, 
James C Norton, Dirk H van Nounuys, 
cynthia Page, Bruce L Parsley, 
~illiam H ~~xton, Jake Ratliff, 
Harbara ~ ~ow, Edwin A Van Ue kl.et, 
ano Kennettl 1:: Victor. 

1n ada1tion two consultants: 

von I Andrews and James A Faa1man, 

and the fol!o\o'ing former memoers Of the 
staff: 

GeOffrey H B~ll, Freaerick v.n den BOSCh, 
Mary G caluwell, Robert~ A Carl.!lon, 
lJavid U casseres, Ann it Geot'frion, 
Jarea H HarriS, William K EngliSh, 
Martha E 'rrundy , and John M Yarborough. 

NetworK lnformation Uenter 
ana ~omputer Augmented ream Interaction 
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IV. SUMMARY 4 

A. INTRODUCTION ~a 

1. Thi. report covers the year 1~70 of research in a 
continuous prolram at the Augmentation Research Center of 
the Information Science LaDora tory of Stanford Hesearch 
Institute, eupporte~ by ANPA un~er HADC contract 
FJ0602-70-C-0219. 4al 

2. The research reported i8 aimed at the development of 
online computer aidS for augmenting the performance of 
individuale and teams engage~ in intellectUal work, and the 
development of the Network Information Center for the AH~A 
computer Network. The report covers hardware and 80ftware 
development, applications in several areas, ana a summary 
of Plans for the continuat~on of the researCh during 1971. 4a2 

tie HIUHLIGHTS or THE CONTHACT Y~Ak 4b 

1. During 1970 we devoted our attent~on especially to our 
continuing effort to improve the efficiencY of our online 
system and poliSh and strengthen its usefulnes8 to systems 
programming, to working with the ARPA NetwOrK, ana to 
augmentation of d1etributed teams. ~uring the latter p~rt 
of the year we were deeply involved with translatinK our 
sOftware into fOrms compatible with a PDP-10 and with 
choosing and connecting its peripheral eQu~pment. 

2. We have named an important new group of tools for users 
oeveloped in 1970 MHigher Level Processes". They are 
routines in Which the basic user feature8 Of our online 
Iystem are bUilding blocks in construction Of programs that 
carry out specific, rather complicated tasks such as 
changing the order ot a citation index and at the lame time 
the format of the citations. Important Higher Level 
processes are the rewritten Conten~ Analyzer, the Analyzer 
Form&t~er, the Collector sorter, an~ Execu~aol~ Text. kb2 

J. We addeO an arithmetic and algebraiC calCUlator paCk&ge 
to our online system. 4D3 

4. We have rec~ntly been working more with the goal of 
&ulment1ng teams performina work that i~ distriDut~d in 
time, space, ana discipline. By way of communication ano 
archival and managerial record keeping, we added a mail 
system and a Journal s~stem. Any user may write a mail 
mea.age from hil terminal to any other users. The melsa,e 
il automatically brought to th~ reCiPient'S attention When 
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he lOIs in. Mail ha. been particularlY useful to our 
peoPle temporarily or permanently at a distance from the 
center. Mail me.sale. automatically become part of the 
Journal. The Journal i. an online repository of the 
thought., recora., ba.eline., ana evolvlnl deslcn. of the 
group. In our community it serves the fUnction that 
academic journals serve for communities aefined by 
disciplines except that pUblication takes about a day. 
Recent entries in the wournal are held on aisc ana magnetic 
tape, older entries on paper and magnetic tape. Online ls 
an index to the complete journal, inclua1nl variou. 

.277 
summary 

retrieving alas such as sortinc by title wOras. 4b4 

~. our participation in the ARPA Network included I Using 
univer.ity of Utah's PUP-lO via the HetworK to aid 1n our 
tran.fer to a new PDP-lO, and development Of the Hetwork 
Intormation Center (NIC). In using tne Het to re-procram 
our PDP-lO we typically sent blocks to UTAH that consisted 
of relocatable binary aata produced oy comPiler' executing 
in our XDS 9~O and proaucing code for the 10. The data was 
stored on a disc at Utah by the network control pro,ram 10 
that someone here could reconnect ana callan the Utah 
loader for the transmittea file. ~e found this serV1ce so 
useful that we added mUlti~lexinc at this ena so tnat three 
of our programmers could use the Utah .ystem at once. 'rhe 
link to Utah operated cailY from August 19'70 through 
January 1971 aua const.it.uted the most suos'£ant.ial data 
transmission over the Net to that. date. 405 

6. At. AHC we establiShed a collection of documents that 
form the basis of the Hetwork Informat10n Center, 
estab11Shed online teChniques for handling tne documents, 
ana most. important, began working dialog with the other 
centers. Tne combination of our reference data storage 
teChniques with our programming allows retrievinl documents 
according to a v&riety at attributes and combinations 
thereof. E.g., year 01 pUOlicat1on comoined wit.h author, 
or sponsoring institution. We organ1zea w1th the other 
sites on the Network to establish Station Agents to handle 
their interaction with the Network Information Center and 
supPlied tne ~tation Alents with a cat.alog of their 
collection and other working materials. TO stimul&te 
dialog, pending full operation by connected computers, we 
set up a central telepnone eXChange and a system for 
cirCUlating documents and memos oy U.S. Ma11 through the 
NIC, ' incluaing an intra-Net document numoering system. ib6 

7. In the Spring of 1970 we decided t.hat D~C's PDP-lO with 
aSBociated softWare ana paging box from ~~&h might be a way 
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to increase the number of consoles and 01sPlays available 
to us, to s~rengthen our system in otoer w~ya, anO to 
insure a system that coulO be expande~ fUrther with ease. 
In June after investigating several compet1ng mach1nes, we 
oraerea a PDP-IU which waa Oelivered in Septen!ber. Uur 940 
va. removed February I, 1~·(1. ASSoc1atea equipment for the 
PDP-IO inclUdes l26K of 1.0-microsecon~ core ana the dH&N 
paging Box. After stuaying the various alternatives, we 
retained from tne 940 system a 32K-wora AmPex external 
core, UNIVAC drums as a swapping oev1ce, and a Bryant uisc 
for mass stora~e. A ~rum/d1sc interface, ~n interface for 
the external core system, anO an I/O contrOl box were built 
locally to our spec1fications. 4b7 

6. Re-programm1ng for the 10 has created toe necessity .. nO 
opportunity for thorougn-going rev1s10n of our software. 
our online system which haa been written in a speCial 
langUage, 3Pt, nas been rewritten in LIO, a language mUCh 
mOre machine inaepende·nt and more flexiole in application. 
our NL~ has been rationalized to allow more routines to 
call on o~her routines. u~sPlay routines have been changed 
to a.llow division into up to eignt areas wnich the user can 
10aO and eait independentlY. nany other fea.tures such a8 
Mail, Journal, calculator nave been suostant~ally improveo 
in t.ne transfer. 4bh 

C. PLANS FON l~71 4c 

1. Early in 1971 we will complete transfer to the PDP~lO, 
develop further and operate the ~et~ork Information Center, 
give more powerful tools to the users of our Dialog support 
system, expand our Baseline Planning s~stem, and make a 
variety of spec~!ic operat.ional improvement.a. 4cl 

2. _e have estaolished a three-step schedule of increasing 
int.eractive support to the other memoers of tne AWPA 
net.work. Uncertainties in the capac~ty of our new computer 
system when it is finallY tuned, ana in the loa~ 
interactive service over the net will Place on us make it 
difficult to estimate t.he number of users We will support 
at exact ~at.eB. We are proceeOing witn tne following 
general plan: 4C2 

In stage 0, be~inn1ng in mid June, we will offer 
experimental access to the NIC to a lim~ted number of 
West Coast sites ana to RADC and will offer a two-oay 
course at SkI in our typewriter termina~ online language 
wnicn has been rewritten to proviae users with more of 
the power 01 NLS. 4,c2a 
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In sta.:e 1, beginning 1n fI1id AUgUbt, we will offer 
further lnetruction, and an o~erational acceee to NLS to 
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~-6 simultaneous users. 4c~c 

In stage 2, beginning in October, we will offer messa~e 
delivery online to remote Sites, a deferred execution 
8Y8tem 1'or offline preparation of file8 for NLS use, and 
acces8 to more users. 4c~c 

J. We will improve our D1alog ~upport system by further 
automation of entry of items into the Journal and of 8tU~y 
of the dOcUments in the Journal. uc3 

A command language 1n which the Journ&l may interrogate 
the user for information necessary to iaentification and 
automatea retrieVal of the document w~ll make entry 
simpler and more effective. 4c)& 

Devices such as automatic construct~on Of links oetween 
documents ana generation of sets of dOCUments, along 
with set man~pulation commands, w~ll facilitate stUdy. 4C)b 

4. We will manage our aaily activities more and more by 
means of our aaseline Planning system ana develop new 
sUDsystems within it to, for exalnPle, filter out and record 
various useful views 01 the organized planning of the wnole 
group. 4c4 

5. Modular programming will make it much eas~er to tranS1'er 
all or part of NLS to users outs~de of AKC. Design and 
implementation of a preliminary system will take place in 
l~'1l. 4c5 

6. We have detailed plans for ~ variety of improvements in 
our NLS ana ~xecutive, most of which directly support NIC 
operations. 
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v. ARPA NETWORK PARTICIPATIO~ 5 

A. THE NETWORK INFORMATIOh C~HTER. ~~ 

1. GO&lS, .trategy, &no philosopny 5&1 

We aee NICls primary role in the ~etwork experiment as 
support tor Network participants: tOOlS, techniques. 
and lerv1ces of computer, storage, and People. We aim 
eventually to proviae highly interactive information 
services that will oe valuable to a dynamic clientele 
and we hope to facilitate highlY responSive dialog 
between and with them. But bas1C&11y we can only serve 
as a supporting agent toward these ends. Emergence of a 
significant dialog will require active Network 
participation both among the nodes and with HIC &s it 
learns how to serve tneir informa~ion neeQs. ~ala 

Some of ~he services we will provide are: 5alb 

eollec~ion and s~orage of a wiae range of 
Ne~work-relevan~ reference informatiOn (in the HIe 
Master Collection). 

Querying, 

5alb1 

Online service over this col1ec~ion for 
brOWSing, ana retrieving _. designea to 
of terminals (typewriters to CH'U). 

serve a r&nge 
5&lb2 

A coordinateQ set of offline referenCe materi&ls 
(indexes, etc.). 

A commun~cat1on service in which there will be 
direct, 1nteract~ve, and sophisticated handlini of 
messages -. their composit~on, delivery, 
verification, storage, and retrieval (they become 
part of the master collection). 

A natural means for linking messages to eaCh other 
and to any other items in our collection, to produce 
an organicallY developing network of dialog items 
Whose searCh, stUdy, and integrative manipulation 
will be supportea by our computer a1Us as a basic NIC 

5&lb3 

Salbli. 

service. ;.a1bS 

we have been heavily involved ~n preParing ourselves 
tOWard these endS, both in range of services and in 
c&pacity to handle customers. It is quite evident 
that these ends will be reachea only by steady 
eVOlution, throughout the range of site facilities, 
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support1n~ technologies, user metnodS, and user 
skills. 51.106 

2. Starting up ,>1.2 

For some time, we were concerned with tne question: HOW 
coulo we launch a new, experiment~l service for a 
clientele tnat we CliCln't see or hear, wnere the service 
was to be designed for a degree of comput~rized 
communication that naan't yet emerged, but where it was 
disturbinglY apparent that the proper performance of our 
declared function COUld significantly aCce!erate tnat 
emergence? "'hat war.; needect badly in order that we at 
HIe COUld prOduce some service, and also, we tnought, in 
order that the Network coula become aliVe was for a 
siZable amount ot stimUlating and visible dialog to taKe 
Place. To tnis ena, we decided to aeaiCate most of our 
HIe service energy over t he past several months towarCl 
stimUlating and supporting such v~sib~e dialog -_ wh1cn 
is tne reason for tne "Network lJialog System" 
development. Sa2a 

To prOVide a useful initial service to the NetworK 
COMIQUnity, and also to Jive our evolutionary process a 
starting place, we aaopted the init~al-stage design 
described below for visible dialog. 

Hy "vis1ole dialog" we mean m essa~eB and memos that 
become a pUblic record available to all po t ential 
Network participants, for later reference, Citation, 
retr~eval, or brows~n,; where people otner than tnose 
involved in a given exchange are welcomed -- ana helped 
-- to discover its existence and contrioute Questions 
arid additions that in turn are incorporat.ea as pa.rt of 
the recoroed dialog. At first th~ lIl eo.iil. are wnat.ever 
communication means can be oest usea at t ne moment -­
mail, telephone, ana tne ARPA Net.work as 1t becomes more 

Sa2b 

and more functional. Sa.J& 

To encourage communicat.~on initialli, we are maintain~ng 
a NI C telephone system that prov~ae8 t oll-i'ree service, 
especially for Stat.~on Agents and ~ia~son people 
although open to others. Tne syst.em makes use Of a 
commercial, after-h ours an swering servic~, and 18 
re8pons~ve to special needs arounu t he clock. S.Jb 

4. Station Agent and Li aison S&4 
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The Network Dialog ~ystem involves at least two 
.peciallY assigned people at each site, Who are as soon 
a. possible to be provideO with an online typewriter at 
a speciallY designea Reference ana Communication 
station. Hesides the typewri~er, the Station is 
eXpected to include a telephone and cer~ain nard-copy 
reference materials suppliea oy NIC. ~a4a 

The Station AKen~ helPS the NIC with local services 
performed in our behalf, SUCh as seeing ~nat messages 
are deliverea to local peOPle, helPing People learn now 
to use NIC serVices, updating locally held hard-copy, 
HIC reference material (accoraing to instructions and 
materials supplied by us), helping local users find 
needed information amonK the Various nara-copy materialS 
that will comprise an important part of our early 
services to each locale; and prOViding feedback to U8 
about needs and possibilities for imprOVing our 
services. 

EaCh site also has a Liaison Contact available to ~he 
Alent for ~echnical oackup. he is usually a technically 
oriented person who is used to learning online 
teChniques, Who unaeratands at least enoulh of the 
Network teChnology to interpret technical questions 
accurately and to pursue their answer. intelligentlY. 
He is also eXpectea to field teChnicallY oriented 
queations and requests from other Network sites. 5aAc 

In partiCUlar, the jtat10n Agent will neea a certain 
amount of consistent, supportive help in learning about 
teChnical de~ails assoc1ated with some Of these tasks -­
we need each Liaison Contact to proviae tnis (thus 
helpinK to form a working team, with whOm we at NIe can 
work conaistently, and about whom people at the site can 
feel comfortable in nanaling the reference and 
communication aspect of their total MHet~ork 
intert&ce"). Both people are becomin~ UsefUl sources of 
Hetwork folklore for people &t the sites. 5&id 

5. ManipUlation Sa5 

We are now set up to handle the 
transmisaion/distriDution of SUCh mater1al as SUbmittea 
to us, and to provide storage, inaexing, retrieval and 
access to tne accumulated material -- in hara copy 
mailed meaia analor by online access, whatever it taKes 
to let things rOlling. one-sentence messages, very 
informal memos, tentative plans, "CQ calls" seeking 
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support or interaction, announcements of up-dawn-changes 
etc" arguments about how things should be done -­
telephoned ~o us, mailea in long-nand or typescriPt, 
composed via Network access to our online editing 
system, sent. or transmitted as a i 'ile c:om~oseCS on your 
eaiting system -- we are trying to handle t.hem all. 5a5& 

After our transfer to the PUp-lO is comPleteCS, we will 
be reaCSy to provide online interact~on, in typewriter 
made, for initial experiment.at.ion, for edit.ing, for 
acceSs t.o d1alog mater1al, etc. (holCS1ng off on more 
ceneral access t.o reference material for the ti~e 
be1nc). Local Station Agents will be supPlied w1~h the 
referenCe in~ormat10n necessary to l1nk to us and we 
will offer first to cheCk tnem out. ana the L1aison men. 
They will (we hope) then check out other users. 5a5b 

6. NIC Station Collect10n 5&6 

Collection, Sa6a 

PhysicallY, we have over 5,000 items, mainlY external 
aocuments, 1n ARCls Master Collection. The NIC 
Collection is a subset of the Master Uollection. we 
estimate that SOU to 600 of the items currently held 
will eventually prove relevant to the NIC clientele. 
At present some JUO of our most. re~eVant dOCUments 
have been rep11cated and a set installed at each 
Station together wit.n a computer-generated, harcs copy 
shelf listing ana indeX by number, aUthor, and 
titlewora. Sa6al 

we have isolated several hundred 1tems that seem 
relevant now. These will be inclUded soon in the 
"Subcollection". 

HIC 
5&6a2 

We are providing for steadY adaition from messages, 
memos, survey summaries, formal Network 
documentation, etc. 5a6a) 

The most significant documents to the HIC Collec~ion 
from volume ana content relevance standpoints are 
those currently ~e1nK ~ddea through 01.10g Detween 
network people ~nd ~hrough collection and puollahing 
of inform~tion describing network ~aC11ities, 
intere8ta, and resources. 5a6a4 

Catalog a anU indexea S~6b 
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we have aeveloped common conventions for catalog 
entries over the entire ARC (and therei'ore HIC) 
collection. Online entry formats are eeing converted 
from 010 formats to consistent more eaSily searched 
formats. All current HIC and AriC Journal collect~ons 
are in the new catalog formats. All new entries take 
the new i 'orm. Each entry is storea now as one 10n" 
strine, within an HLS statement, wito ~pecial strin6s 
of characters that separate and identify the 
different data elements. $a601 

H. CONNECTION TO THE ARPA NETwORK. ~b 

1. Our first hardware ana software connect~on to the ARPA 
Network waS completed in November of 1969 and' is discussed 
in some aetail in the references (ref.l). At tne ena of 
1970 the hardware interface was still as described in that 
report and has Deen operat~ng since that t~me With no 
di1t1cult1eB. ~Dl 

2. The early software was aefinitely exper~mental. A 
preliminary network operat~ng system was written wnich ran 
a8 a user program and allowed th~ lo~in of one remote user 
over the Network and tlle sJ.multaneous use Of a remote 
facility by one local user. 

3. FOllowing this experimental system, work continued on a 
first-sta ge Network protOCOl operating at the monitor 

502 

level. }oJ 

Since there was no off~c1al Network protocol at tna.t 
time, it was necessary to develOp compat1Dle protocol at 
at least two sites l 'or debugging and experimental use of 
the facility. The university of Utah ~as chosen &s the 
site for th~s activity, mainl)' becaUse they were eager 
to cooperate in the experiment ana personnel were 
available at ARC who were familiar with · both the Y40 
operating system ana the University of Utan's system. 5bJa 

programs at both sites were written primarily ey ARC 
personnel. (They included the monitor level coaing 
requirea to operate the hardware and to allow programs 
logical access both to the ~etwork ana User level 
programs.) 5eJb 

The syst.em when cOlRpleted allowed a user at SRI to 
connect his teletype to Utan's time-Sharing system w~th 
all the privileges ana capabilities of a user locally 
connected at the un~versity. CapaeilitJ.es were also 
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provided for Utah use of the ANC tacili~ies. al~hough 
~his f@~ture was never ~horOUihlY checked ou~. 5D3c 

4. When we aetermine~ to convert to a PDP-10 we ~ecided to 
use the PDP-10 at Utah to aid the SOftware converslon 
effort. This new apPlication required some modification of 
the temporary U'l:AH/AHC protocol at both ends. 5Du 

Programs were modif~ed to alloW transmission of files so 
that blocks of cata could be sent to Uta.n. Typically we 
sent blocks to Utan that consistea of relocatable binary 
data prOduced by compilers executing on tne 94u an~ 
prOducing code for ~ne ~~P-10. vata transmitted from 
ARC was storeo on a ~1sc at Utah by the NetWork control 
program so that tne sender at ARC could sUbsequently 
invoke nis NetWork teletype connection and call tne utan 
loader to load the transmitteQ files. This arr~ng@ment 
laVe the ARC progr.mmer an extended debuggin~ tOol c!ose 
at hand. we found this service 80 useful that 
mUltiplexing was a~aea to both enos of th@ connection 
allowing three ARC users to work simUltaneously with the 
Utah system. The l~nK with Utah was in use daily from 
August 1970 to January 1971 for tne Illodif1cation and 
debugging of our NL~ required to convert over to the 
PDP-10. >b4a 

5. AkC personnel hav@ participated in the ~e~work work1n~ 
Group, and we nave followea closely the deVe!opment of the 
official Network protocol. Implemen~ation of this protocol 
in the 940 was planned in detail, but the antiCipated 
transf@r to the PDP-10 and the laCK of other operating 
protocols on tne Network, Obviated the 940 Version. Sb5 
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VI. CHANUING FROM AH XDS-940 t.o a. PDP-10 6 

A. HA~DWAR~ TRANSF~R TO THE PDP-lao 0& 

1. As t.he Augmentation Research Center has evolved more and 
more to an online communit.y. the needs for computer service 
have SteadilY increased. ~arlY 1n 1~69 When experience 
.nOWed that the 940 WOUld support only about 6 display 
consoles, stUdies were undertaken on various approaches to 
increasing the service capacity, At that time the 940 
still offered the only time-Sharing system suitable for our 
needs and Within our budget. The most reaSonable approach 
to gettinK more service seemed to be the use of a small 
computer SUbsystem 1n conjunction with tne 940. Work on 
this approacn cont.inuea ana in January of 19 C(U a sma.ll 
computer wa! select.eo 10r t.ne aevelopment Of an 
experiment.al front.-enc 8ub~y8t.em. 6a1 

while the small computer approacn va! being PUr!Ued, ve 
were al!o keep1n~ up with development.! ~n other 
comput.er! and time-sharing softvare . In t.he Spring of 
1910 it became apparent. t.hat t.he PDP-10 vith t.he TEN~X 
soft.vare syst.em ana as!ociatea paging nar~ware being 
aeveloped by BB&N would ce a major cont.ribution to t.ne 
field of research time-.haring. 6al& 

When the PDP-10 became a real possibil~t.y we 
undertook a brief st.Udy of ot.her available mac nines 
and associat.ed t.ime-sharing software. we considered 
in part.icular the XDS Sigma 1, t.he CDC 3300, and the 
Standard comput.er l C-9000. 6a1a1 

The last machine named would nave been 
microprogrammed initially t.o emulate tne 940 wit.h 
an immediate increase in capacit.y due to tne 
faster machine. operations wou~d nave later been 
developed to more closely Buit. t.he needs Of the 
ARC software system, 6&lala 

Of theBe machines the Silma 1 and tne CDC 3300 
were QuiCklY eliminated by lack 01 available 
t.ime-sharing softWare . We seriou8l~ considered 
the 1~-9000, bUt. its uncert.ain development 
schedule and t.he unpredict.able eft'ort requ1recl for 
fUrther development. of t.ne micrOcOde rule~ it out. 

6a1alb 
Invest.igat.ion Of price on the PUP-10 system, both 
from DEC and other sources, showea tnat. it would be 
pOSSible to replace the 94U wit.h & significantly 
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larter PDP-IO system with a monthly ~ease sligntly 
cheaper than that for the ~ijO. Furthermore~ the 
PDP-lO system would be much more open ended than the 
940 system. Core memory coulO be expan~e4 greatly, 
particularlY through the B~&~ ~aging Box. A wide 
r ange of peripherals is available and auditional 
processors can De adaed. This eXpanQability, 
together with the immediate increaBe in service 
capacity and slightly lower cost, seemea to justifY 
the expense of converting softWare to the new system. 
An order waS Pl&ced for the PDP-!O fii,cility in June 
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1~70 and the system was delivered ~n late september . 6&1&2 

2. Figure 1 is a block diagram of the PDP-J.O facility. It 
consists of the following major units I 6&2 

The equipment leasea tram DEC includes the KAla 
processor, b banks of MAlO memory (for a total Of l26K), 
two mag tape units ~nd contrOller, two VEC tape units 
and controller, and a teletype scanner 10r 2ij teletype 
lines. 6a2& 

The ~B&N pager connects between the KAlO processor and 
the memories. In conjunction witn a Bet of haraware 
modifications to the KAlO, the pager changes the core 
memory Ma·pp1ng mechanism. 

The UNIVAC arum system consists of four UNIVAC FH432 
drums and a UNIVAC lH4J2/l762 controller. Tois system 
was our swapping med~um on the XDS-~40. It has a 
storage capacity of approximately 1 million J6-bit 
wordS. Th~ drums turn at 7,2UO rpm, Wi~h 204b words per 
traCk, proviuing a transfer rate of 2UO,OOO words per 
second and an average acceS8 time (for eaCh drUM) Of 4 

6&2b 

millisecondS. 6a2c 

The Hryant aisc system was al'Bo in use On the XDS 94U. 
It consists of a Hryant Model ij06l-A24-J.6 Disc with 13 
data sUrfaCf:8 and a Bryant controller. 

Toe 2u-bit Ampex Memory was in use on the 940 as an 
external melliory system for display refreShing, network 
bUffers, ana line print~r buffers. It was tranSferrea 
to the PDF-lU system as an extra Oank of airectly 
aadressable memory. 

Other equipment shown in the facility was previOUSlY in 
operation with the ~40 and was already connected to the 
24-b~t ~xternal Core Memory (XCOkE). It consists of the 
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tOllowing units that are deacrioed 1n more detail 1n the 
references (i'te!.203): '.cwo a1spla.y systems for a total 
of 12 display consoles; Input device controller for 
input trom the 12 consoles; L1ne pr1n~er controller; 
Hetwork 1nterfa,ce; Interface 1'or a n1gn-speea modem to 
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drive the IM~AC diSPlay. 6a2f 

). The choices of eQU1pment to make up the PUP-IO fac111ty 
were governea primarilY by the need to comPly with tne ~d~~ 
system to make maximum use of the T~~~X software and our 
desire to minimize the cost of transferr.ng to the new 
facility by employing the existing equ1pment wherever 
p08s1ble. 6aJ 

since the decision to transfer to a ~DP-lu was based on 
the development of the TlNEX time-sharing system, paginr 
hardware was essential to the system. HB&N developea a 
paging box and associated modifications to tne PDP-1Q 
processor in conjunction with the T~NhX development and 
was the onl~ reasonable source for SUCh hardWare. 6a3a 

The amount of core ordered with the D~C system WaB 
determined by funds aVailable for monthly lease and 
turned out to be l2d~ of 1.O-microseconQ core. 

For a swapping device, the obvious POSS~bilities were 
the ~ryant arum as usea at HB&N, the UNlVAC drums 
already in use on the ~4Q, and the swapPing disc offered 

6ajb 

Dy lJEC. 6a3c 

we rulea out the DEC disc oecause of its slower 
transfer rate, but gave consideraole study to the 
Hryant drum ana the U~IVAC arums. speea was the major 
focus of the stuay. 6a3cl 

The BrYant arum rotates at l~QO r~m and can 
trans"fer up "too 11:1 S12-word pages ~n 34 
milliseconds (one revolution). The UNIVAC drums, 
on the other hand, rotate at 72UO rpm and each one 
can transfer 4 pages per revolutiOn. ~ut, since 
there are 4 drums running asynChronously, toe 
aVerage maximum transfer will be about 13 pages in 
34 milliseconQs. oa)c1a 

TOese rates are maximum. The perCentage of 
possiole transfers which are actu~llY used depenas 
on tne length of the drum queue and the 
distribution of requests. 6~3clb 
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our stuaies showea that for aoout '20 items in the 
Queue with a uniform dist.rioution over pages Of 
the arum, t.he ~ryant. is able to use about two 
third~ of its pos~ible transfer rate. Tne uNIvAC 
is abl~ to give a higner actual transfer rate than 
the ~rYant. for Queue lengths less than 20 because 
of the faster rotat.ion and result.~ng lower 
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latency. 6a)C1C 

In favor of t.lle jjryant. were lower cost and less 
software development becaUse this drum is used by 
BI:I",N l.n their 'J.'l:Ni.X facility. In addition, 
changeover would oe eaSl.er since the U~IVAC drums 
could oe left on t.he Y40 wnile gett1n~ the drYant 
gOing on the PD~-lO. 6a)cld 

The UNIVAC druma appeared mQre reliable. There 
have oeen some baa experiences Wl.th nead crashes 
on the Hryant drum, and with a sin~le drum 1n the 
machine and 1ew maCh ines in tne field a crash 
coula mean being down for Bever.l monthe. (UNIV AC 
has many of tnese drums 1n the field, would be 
able to replace a bad unit 1n very snort oraer, 
and tIle syst.em could operat.e on three drums in t.he 
meant.ime. I 6a)Cle 

keliabilit.y and speea, as well as • Bome~hat. 
indefinite delivery schedule on tn~ ~ryant drum, lea 
UB t.o the decision to use the UNIVAC drums with tne 
PDp .. IO system. 6aJc2 

In the case of mass storage mediUm, our POSSibilities 
were th~ eXl.stin~ cryant diSC, or toe aaOition of disc 
paCKS, such as the LgC ~p02 disc arl.ves, or the IjjM 
2314. Here investiga~ion Showed that tne bryant disc 
had oeen de&igned for easy moaificat1on to )6-bit. moae, 
and that. int.erface cost woula" not be 1.00 hil/:n. Since we 
already ownea the dryant diSC, it was s~gn1ficantlY 
Cheaper to use it than to add any otner storage medium. 6aJd 

4. Adapting the special i.Quipment 6a4 

Three 1nter1ace units were requirea to connect. the 
non - D:.C equipment to t.he PDP"lU. These were: III a 
drum"aisc interface; ('2) an int.erface for the 24-b!t 
external core syst.em; and ()l an 11U control bOX to 
convert the YD¥-lO 110 commands to sl.gnals expected by 
the eQuipmellt th.t. prevl.ously opera~eo on the JUO . ~he 
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fUnctions of these units are deecribea in aetail from 
the prolrammer's vlewpo1nt 1n the APpenaixes. 

All theSe of tnese interface units were built to our 
specif1cations by Cybernex, Inc. of PalO Alto, 
0&111'0rn1&. 

In the construction of these units, VEe lOR1e c&ras 
were used 1n some cases. In otners cases it was 
cheaper to make up special boards uS1n~ lnteKrated 
circuit mOdules (dUal-in-line paCKageS). All panel 
indicators are light-emitting aiodes ariven directly 
from the logic circuits. All three un.ts haVe fairlY 
exten81ve control panels with indicators for data. &no 
major control signals plus switches tor 81mulat1ng 
data and control signals. These panels made 
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6&4& 

6a~b 

aebu,ging and maintenance much easier. 6a4bl 

The Drum-liiac Intert'ace: 6lil4c 

This unit connects the Bryant ~isc Controller and the 
UNIVAC Drum Controller to a PDP-10 memory bus. Data 
rates for these units alloW both to Share a common 
memory b~8. The drum has priority because 1tS 
transfer rate is higher. both devices may De 
tranSferring data Simultaneously and memory bus 
mUltiplexing takes place cycle-Dy-cycle. 6a4cl 

Control and interrupt signals for these units are 
processed through the 1/0 Oontrol MUltiplexor to 
aVoia the necessity of connecting the 1/0 ~us in 
the drum-disc interface. 6a4cla 

The Bryant Disc Controller contains facilities for 
memory address and word-count registers and for 
interpreting command tables in core. Therefore, 
the portion 01 the interface handlin~ this device 
simply transforms PDP-1U memory bUS signals into a 
simulated XDS 940 memory connectiOn. 6a4clb 

The UhIVAO orUlil portion of th.e interface, however, 
must prOVide wora count and addreSs registers ana 
otherwise perform the functions of a UNIVAC 110b 
1/0 channel, 1ncluding the generation of function 
woras to the arum system in response to signals 
from the 1/0 oontrol MUltiplexor ana the 
interpreting of statua wordS from ttle arum system 
to generate status and 1nterrupt 8iinals. 6a4clc 
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The ~xteroal Core Interface: 

'Chis unit connects toe existing 24-bit core meLilory 
system to the PV~-lO processor memorY bus. Vieweo 
from the l-'DP-IO, the Externa.l Core (X.ClJRIO system 
performs exactly as it it were p~rt Of the PDP-IO 
main memory, witn the exception of tne missing 12 
higher-oreer oit~ in each oat~ woro. ~nese bits will 
be ignorea wnen writ~ng anQ will be suppliee as 
zeroes woen rea.aing. 111iferencelil 1n lnemory cycle 
times are not significant bee. use toe ~UP-IO memory 
is asynChronous. 6a401 

The XCOztJ:; memory has no provision tor a parity bit. 
The PUP-lu memory bus prov~des for tnis contin~ency 
through the ignore parity signal wnich is generated 
by the interface. 6a402 

The XCORE bank was implementeo on the ~4U with an 6 
port access switch designed to have exactly tile same 
interface characteristics as tile exeCut~ve controller 
used on the 940 menlory port (Het.;.!). 1'his access 
switCh was modified to provide high Prior~ty for one 
port to connect to the PDP-IO and the ACONE interface 
unit was uesigned to convert PuP-IO memory bus 
signals to those required by tne access switch 
interface. 61.40) 

Aside from coordinating the memory cOntrol si~nals on 
ooth sioes, the ~rincipal i'unction 01 t.he interfa.ce 
is to transform the negative logic plJlse bUS of the 
~uP-IO into the positive logic of the J(CORE system. 6a.404 

1/0 Control Box 6.4e 

Tnis unit proceases 1/0 control Signals for units 
connecteo to the 24"oit XC ORE memory system and for 
the arum"oisc interface. lt genera.tes command 
signa.ls in response to instructions irom the PUP-lU, 
provioes status bits that may oe reau oy the PUP"lO, 
ano processes interrupts to the PUy-1Q with interrupt 
mask ana priority selection fea.tures. 6a4el 

>. Addition of the B8$H Paging Box 

The Pager connects the processor t.o the me rnory. In 
conjunction with moaifications to the processor it 
Changes the core memory mapping lLLecnaniBm so tha.t core 
memory is .lloc.ted and protecte6 in >12-word pa~es . 
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The aoaress space is mapped for ~xecut1Ve mode as well 
al Uler mode. The paging mechanism may be bypassed 
either by a direct reset switch or by a PDP-10 
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instruetion to permit running of standard D~C software. baSa 

To implement new instructions and to operate the Pa,~ng 
BOX, fairlY extensive modifications were required to tne 
KA10 processor. 6a " b 

HB&H provided documentation for these moaifications 
with the tohe Pag~ng ~ox. 'l'o1s C1ocumentat1on was very 
complete. It included logic d~agram8 for all 
portions ot the processor affected and complete wire 
liat,a for ada1t1ons ana deletions. 'l'heae changes 
lnvelv1n, approximatelY 700 wirel! (5 '76 &(1.011.10ns and 
l4~ deletions) re~uired approximatelY four man-weeks 
of ARC personnel time and were succeSSfully completed 
in two weekS elapsed time. 6a~ol 

In the course of checking out these mOdifications, 
only two minor errors were found in the 88&N 
documentation, and tone Paging tiOX 1'unctioned 
perfectlY from the stoarto, witn no errors. This i8 
highly commendable considering that AkC 115 the tirst 
cu.tomer for the TEHEX-Paging Hox system. 6aSb2 

6. Teletype PatChing system 6a6 

A teletype patclling system was constructed by AHC 
personnel to provide flexible patching Of teletype lines 
to various spots i n the building, as well as to data 
sets. The Patching facility inclUdes lOcal monitoring 
tor maintenance and a Variable ch&racter rate to 
aCcommodate a variety Of terminals in uSe. 6a~a 

Four character rates, 10, lS, 30 and 00 cpa, can be 
increased to a total ot eight selectable character 
rates. ~peed tor a local term~nal 18 determined oy 
appropriate jumpers in the connector on the terminal. 
OVer the telephone, speed is selected by dialing a 
dicit atter connection to the computer via the data 
set. The speed ot tne dial-up connection may be 
cnanced at any t1111e simplY by pUlling the telePhone 
dial an appropriate number of times to step througn 
the available speeds. 6&6al 
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B. COMPILt.:tt TRAN:sfr..R ob 

1. In~roouction. 001 

NLS on tne 940 was written in a m~cn1ne"dependen~ 
lan ~ua~e called MOL. Tne MOL compiler wac written in ~ 

compiler wrl.t.ing language called '!'tI:.t:E Ht:TA. MOL was 11 
systenls programming~ nigh level language, specially 
written for tne 94U arid for writing NLS. The ~OL (and 
also TkEt M~TA) were written to operate under NLS as a. 
SUb-system. TRE~ M~TA is written in itS own l~nguaRe, 
tnat is, it compiles itself. Parts ot ~LS were written 
in a language called SPL (special purpose lan~uage). 
wnich is also a 1'1~'l' A generated language. 6bla 

Changing froru the 940 t.o the PuP-lO proviaea an 
opportunity to redesign NLS and otner sUbsyste ill s to a 
~e~ree that the continuous press of other work ~id not 
allow us on the 94U. The redesigning provide~ more 
flexibility and better service ana made it POSSible to 
extena NLS mUch more tnan we COUld on tne 940. ~o 

suitable programm1ng language exiatea for the PDP-IO 
which could correspono to MOL. In addition, we na~ 

several iaeas about combining SPl and MOL into one 
language. 6blb 

2. APp r oach. 6b2 

The a.peroacn we decided on was basic al l)' ~o convert 'rR~E 
H~TA to run on the ~DP-lO, design a new systems 
programming language, L!O, ana compile l.t on the PDP-IO 
with TREE I'1.J::TA. \l'e decided that TREt; M.t;',i'A was power!ul 
and useful enough to warrant tranSferring to the PDP-lo. 
In addition, the Pl.H" .. lu i8 liL mucn more auitable macnl.ne 
for Tk~~ M~TA. we also wisnea to make several a~ditions 
an~ Changes ~o TR~i META itself, wnicn We could not dO 
on tne 940. 6o~a 

ll~ was aesigned to take aovantage of features that 
were ava.ilable on tne PDY-IO ana not on ~ne 940. 'the 
llO 1angua.~e was specifiea in auvance, and tne NLS 
sY8tem was rewritten carefully (using the NlS systelR 
on tne 94U) startin~ about 6 month8 before it was 
actually compi1eQ on tne PvP~lO. 6b2&1 

J. Outline of the conversion. bO,) 

The steps in converting T~EE META to ~ne POP-10, an~ 

gettin~ L10 running on the PUP-10, were as follows: 6b~a 

) 

" 
• 
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First, it. shoula b~ exPla1nl!<1 tnat 'tt(Et; I1~TA 1s a 
protram that comp11ea symbolic riles which aescr1o~ 
the syntax ana code proQuct1on rules for a language. 
Tne result is a binary file Which 1s ~1ven to a 
loader. 'J.' l'lat binary file must. be accompanied by a 
library of proceaures -- which 1s common to all 
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'tHEE-ME'fA- genera t.ed compilers. 6 bjal 

we will use an upper case letter to revresent a 
symbOlic f1le, anu • lower case letter to represent a 
oinary file. compilation will oe wr~tten thus: 00)&2 

(P+IJIY) -) Y 6b3&2a 

wnich reaQs: progr.m p com01nea Witn proRram 1 
(the 11.Orary) cOIR},Iiles symoolic fl.le Y to produce 
binary file y. 6b3a~b 

The a1tua't.1oJi on the 94U was as followl!I: bbJb 

The current TilEE HE'.u symbolicB were called T2. ',rhe 
T2 compiler would. cOlllpile 110L, tne aYlllbolics for tne 
current I1UL Compl.ler. Tne TRE.t. ME'rA ll.orary wal!! 
written in HOL and W&S called~. The current runn1n~ 
TRJ=;E ME'l'A was tnua (t.2+l) and 1101 wa.s (mol +l). 
riot1ce that: 6b.3bl 

(t2+1}IT2) -> t2 6b)02 

(t2+l) (HU1) -> mol bb.303 

(mol+l) (1.) "'> 1 6b)04 

The firl!!t st.ep was t.o alter the liorary (1) to produce 
3b-bit. oinary files for the PuP-IO loader, rather tna.n 
2~-01t binary files for t.he 940 DUT. w~ will call tne 
new library 136: 

(mol+l) (1,6) -> 136 

We ~ll!!o alt.ered T2 t.o produce 36"'oit. l.n&t.ruct1ons, and 
to produce code to run with 136. The mOdified 'J.' REE I'1tTA 

6b)C 

bo3cl 

Was Called. 'J.'2.5. 603d 

I02+1J 112.5) -> 02.5 

The next step WaS to wrl.te a compiler ll.ke LIO, out one 
that would run on tne ~40 and prOQuce ol.nary loadable 
files for a PDP-lO. It. was wr1t.ten carefUlly t.o compile 
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a .!!IUDset. of J.IO (tlecause t.ne 940 memory .... as smaller t.nan 
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t.ne PDP~lU). We ca11ea it. L940: 603e 

1t.2.S+1} \194U) ~> 1940 60Jel 

The L94U compiler woula compile LIO pro,rams t.o load on 
a PDV~lO, provided t.hey used only t.he synt.ax included in 
L940. The ll.brary t.nAt. WOUld run wlotn '.l'H.t;!:: HJ:;TA 
proirams on the PO~~lO was tnen written in L94U. We 
callea it LJ.Jj: 6bJf 

{1940+1J6} (LIB) ~> IJ.b 6~3!1 

this liDrary coulo be loadeo on a PU~-lO ob3tla 

At tne s~me t.ime the real THEt META fo r t.ne PDp· IO Was 
writ.t.en in t.ne T2.S met.a language and compiled on t.he 
940. Call it. T31 60)1( 

1t.2.~+1}IT3) .. > t.3 603v:1 

This T) was t.hen readY t.o run on t.ne ~40 and prOduce 
PuP·IO COde. In pArt.locUlar; 

1~3·136JIT31 -> '310 

6b)n 

bbJhl 

which loS ready t.o load on ~ l"~P-IO. OD3h1& 

Also, LIU was writt.en in t.he T3 langUage, incluaing t.he 
full syntax t.his t.ime, and uSlong all of t.he new feat.ures 
in T3. It. had t.o be compiled an a PD~-lu aue t.o t.he 
restricted Bl.Ze of t.he 94u: 60J1 

{t.JIO+ll.bJ (L10) -> 110 (compilat.ion on a PllP-IU) 6bJ~l 

Kunnini LIO on a PD~"lO 1s represent.ed oy {llO+11b}. 

ActUlI.ll.)i, it was SOlllewna t. more compJ.1ca t.eJ t.nan t.he 
descript.ion .bove because of these prOblems: 

s~mbolic ~rograms on the 940 are o"blot non-ASCII 
cnQracter~. un the PDP-10, cnaracters are 7-bl.t 
A$CII. It. was easier to introouce one ext.ra st.ep of 
11.1:.'l'A cOlllpilers t.o convert t.he lit.era~ strines insl.ae 
t.he binary files t.nan it would. nave Deen to Wrl.te 
COde to tranBlat.e e"Oi~, J.charact.er~per-24-bit.-word 

t.ext s~r~ams to ?-bit., S-cnaract.er-per-36-b1t-word 

603j 

60,31< 

text Btreams, on & j40. ob31<1 
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Some fea~ures we wisnea to inc~uae in tne new TREE 
l1.t:TA IT3) could not De rea.aonaoly cOlupilea oy ~he 9iju 
Ta~E Hi;TA, a.nd an ex~ra step was made to get to '1'). bb3K2 

•• Methoo Of aeouggings tne ~e~work 

Arrangements were ruade to use the pu~·lU at the 
university ot Utah tor debugg1n~ our compilers. 

progr~ms were wr~tten on both ends to allow 9~u U8ers 
~o sena files to U~an's file system, ana to lo~ in 

604 

oo ... a 

and use the Utah sys tem. bb4al 

Programs (pr~marily L3b ana Tj) were Chec~ed out oy 
running them on tne ~4u and send~nK the b1na.ry results 
to UTAH and loaaing. forwat errors and so on were found 
by cnecking the oinary ~ma.ge or the re8Ult~ of the 
loading 1n uta.h. ob4b 

~hen prograns could be successfully loadeo 1n Utah, 
symbolic teat f1les were sent to Ut<l.h, ilLn" the compilers 
were testeu (L1D, TJ). The results (PD~-lO binary 
load able tiles) were loaded in Utah and cnecKea. 604c 

In any event, DUgS ~ere correctea in the symbolics on 
the 940, ana tne neces sary cowp1lations were done again 
and testea. And so on. 604d 

This work W&~ primarily aone auring off hours in order 
not to 10&a our 940 too mUCh, and in orOer to get 
reasonable l'esponse from Utah. 

The alternatives would have been to have both the 94u 
and our PDP-lO available to users for several months, 
which woula nave been quite costly, or to use another 
PDP-HI, whien would. have involved at oest carryin, 
m&gnetic tapes b&CK ana forth between computers. The 
converSl0n woula have taKen perhaps tnree ~imes as long. b04f 

The actual transfer to our PDP-10 was slmple. ~rogr~ms 

w~re written to transfer files througn XCu~E (Which is 
part of the ~DP-10 ~ddressable memory). Tne PDP-lO 
load able binary fl.les, a.nd symboll.c f~les were sent 
across to our PDP-1U an~ !oadea. 6U4g 

C. HLS/TOUAS TRANSF~R. bC 

1. The transfer to the PUP-lO aernanaea certain software 
chan Kes 1n our HLS ana offer@d. a particularly gooa 
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opport.unit.y to make others. Here we ll.st them. for the 
OI.pproximate ba::leline from whicn we h~re ae}Jart., see 
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reference 1. tlcl 

Reorgan~za.tion of NlS: 6cla 

The onlille BY'BteflJ (tOolS) na.~ been mod.~f1ed so t.na t the 
user specifies hiB t.erminal device ana NLS pro viae" 
tne appropri~te command parser anu cnaract.er 
aefinitions for that aevice. This moa~f1cat10n 
sutsumes tne 9~U NLS/TOUAS suosysterus. NL~ was also 
reor~anized to ~llow the user access to the 
typewriter~orient.ec\ ana disPlay-or~entea command. 
parsers for NLS ~na toe paramet.er ~pec~!icat~on and 
execut.or for each command-~this also make possible 
se pa ration of NL,:, commanO spec~ficlo.t~on from tne 
(cOre-NL::;) file manipulation, witn perhaps a network 
1n hetween. 6clal 

New Capabil~ties: oclb 

File System 

'['he f~le sys\.em ~IDplementea in the puJ.i-lO H.L.S 
system runct.ions as Ooes that of the 940 ~L~ 
system, but al10"s more core space for file 
bloCkS, applies paging to those file bloCk S, ana 

6cJ.ol 

allowS for more tnan one f11e. 6clola 

In add.ition~ lone "workin~ copy" vf the 940 
sy~tem ha.B been replaced OY a. "p.rtial copy" 
wh~Ch cont.ins only lone olocks ot the or~ginal 
file WhiCh have actually been changed by the 
user. bclbl"l 

AlSO, only one user may now mOd11'y a source 
tile at one time. Tne part1al copies are 
retainea unt.il the user write~ the changeo 
file onto a source file or exp11cit.ly 
aeletes t.he partial copy. 6clbl.la 

AS oefore _e will have f1les, Called 
"clleckpoint.s" , onto whiCh copies 01' lone part.ial 
cop~es are written for secur~t.y ana 
convenience. 'nere will now oe t.wo cnecl<po~nt8 

for each source file beitlg illoc\if~ed. Those 
partial copy olocks Which nave cnangea since 
lone 8econd~to~the-last checkpo~nt a re 
periodically copied to t.I1e olaest. of two 

~etworK lnform~t~on Center 
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CheCkpoint. files, t.he frequency aepenoing on 
t.he user's act.ivit.y anO a maximum amount. of 
t.1me bet.ween cneckpoint.s. 6clbla2 

Display Areas 6clb2 

Unlike the 940 N~S syst.em, the TEHEX NLS syatern 
allows the U8t:r t.o sUbcUvide t.he t.ext. area of ni8 
screen int.o rectangular, non-overlapping display 
areas. we provide t.he user with commands to split 
ext.ant. display areas into two dls~lay areas, move 
the boundaries of disPl~y areas, ~nd erase t.he 
OisPlay im&Ke frolQ a single area. ·l'ne user may 
OisplaY portions ot several flles in his Oisplay 
areas (maintaining separate view cont.rol 
parameters for eacn Oisplay area) anO may treely 
eOit across tne a1splay area boundaries. The user 
may also have a list of frozen st.atements Ifrom 
any current.ly open file) as.ociat.ed with each 
di.play area. 6clb2a 

Initially, a u.er wit.h a typewrit.er-t.ype terminal 
will cont.inue t.o nave only one file and one set. of 
vievspecs. 6clo2b 

~ew ~t.ring proce.8ing Rout.ines 

A new 8et. Of st.ring manipulation rout.ines was 
added, &8 well a8 new string const.ructs in t.he 
L-10 language which allOW t.he use of st.ring 
mechanism from a h1lther level. 

Input. Specificat.ion Const.ructs 1n L-IO 

Const.ructs are being added to L-1U wnich make it 

6clb) 

6clb)a 

6clb4 

easy for a user t.o specify personal commandS. 6clb4a 

The 8ame const.ruct.8 will facilit.at.e t.he 
descriptlon and lmplementation ot the HLS 
command language. 

context Group 

The user will be able t.o llmit the sequence 
lI:enerator to a PartiCUlar ,roup w1tnln the ::ile. 
Thi8 mechaniSm allows the user to restrlct his 

6clbJl,al 

6clb5 

activities to a portion Of a file. bclb~a 

Modified or Deleted Capabillties: 

Network Informat1on Center 
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6clcl 

These routines were moaifiea to a~low for 
cross-tile ed1tinr:. 6clcla 

~t&tement aestruction 

The routines that remove statements were moaif1ed 
to COlILcine free sPace in the statement d,ata blocks 
ana 10 allow better use of this free space Cy the 

6clc2 

statement construction routines. 6clc2a 

statement Construction 

stateruent construction rout1nes were mod,ified, to 
make better use ai' the free space in a statement 
data ClOCk, to make use of the capability of L-lu 
to manipulate parts of a word (called fieldS), and 
to allow tor .tring construction 1n string cuffers 

6clc.3 

a. well as statements. oclcJa 

Text ~ait1ng 6clck 

These rout1nea were modified to a~low for 
of strings as well as statements. 

editin, 
bclc4a 

Literal }'ee<1back 6Clc5 

The literal teeQD~ck mechan1sm wa. completely 
rewritten to allow for mUltiple d1splay areas. 6clc~a 

Input F'eedback support ()Clc6 

The input feeaback support routines were modifiea 
to make use of fields in L-10, ana to make the 
routirles more consistent. 6clcoa 

~LS Input Routines 6clc7 

cnaracter input routines were reorganized with the 
more basic rou~ines mo<1ified to account for the 
'fl:NEX system. 6C1C"(a 

Markers 6clc6 

Markers were called pointers on tOe ~40 system. A 
marker is a symbolic name woicn tOe user may 
attach to a part1cular character in a tile. Use 
of mar~er8 waB restricted to tne iile bein~ 
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disPlayed in ~he 940 system, but we modified tne 
lookup routines to allow reference to all 0% tne 
tiles whieh are currently open (thi8 mOdification 
may not be used initiallY). 6clc~a 

calculator System 6clc9 

The calculator system wal moditiea to make use at 
the aouble_word arithmetic instructions ot the 
PDP-10. 6c1c9a 

substitute 6c1010 

For the user, the editing command "substitute" 
operates as it al~aYI has, but internallY it was 
completelY rewritten and reorganized. 6clclOa 

Output Processor 6clell 

The output processor on the PUP-10 will be similar 
to the output processor (PA8S4, which prepares 
tiles for printing and other graphic reprOduction) 
now available on the 94u with the aadition ot new 
directives ana a TREE-META-cenerated directive 
recogn~zer. 

Insert sequential 

The insert sequential facility waS expanded to 
incorporate the insert QED functiOn of the 940 
ayatem. The change decreases command execution 

6clcl1a 

bc1c12 

time considerably. 6clc12a 

Content Analyzer-Analyzer compiler oclc13 

The analyzer compiler is replaced by the L-10 
compiler, which now inclUde. the caPabilities of 
the old SPL analyzer compiler. The content 
analyzer also will make use of the L-10 compiler. 

~elcl)a 

File compactor 6elcl. 

Used in the process of outputting a file, this 
facility was completelY rewritten to make use of 
the multiple file capabilities of NLS/TNLS. bolel.a 

File Input/output 6clc1S 

The load rile, output rile, LOad Imore recent, 

Network Information Center 
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olOer) Checkpoint, output cneckpo~nt comm~nds 
either new or completelY re'olrl.ttell to account 
the new file system. Automatic cneckpointing 
been added. bclcl.)& 

Initialization 6clc16 

parameter specl.fication 6clc16a 

These routines were almost comPletely rewritten 
to take advantage Of the added capabilities of 
L-lO. oclc16i1.l 

sequence uenerator 6clcl6b 

The sequence generator was partially rewritten 
to make possible desiraole cnanges in the 
sequence generator work area ano to allow for 
the 'S£ND' featUre oy making it a co~rou~ine. 

6clc16bl 
Frozen Statements 6clcl6c 

FrOZen statements are handled as they were on 
the 940, except that frozen statments may be 
associated witn each display at·ea and that the 
frozen statement lists may contal.n statements 
from any file currently open. 6clclocl 

VerifY (cleanup) 

• file replaces a commana 
Ver1fication is a fast 

6clclbd 

A command to verify 
to clean up a file. 
reaa-only inspection of a user ~ s file. 6clcl6dl 

Bug Selection 

Tne routines wfl1ch use the pOSl.tion of the 
cursor to determine a locatl.on within a file 
being disp.ayea (the bug selection routines) 
were mOdified to be compatible with multiple 

6clcloe 

display areas. 6clcloel 

Display Generation oclcl6f 

The display image &enerator WaS entirely 
rekritten and recognl.Zed to allow for 11 
control of the d1spla.y by the 1' .I!:t-I~X monitor, an 
IHlAC 01sp!ay-processor, or a host computer via 
the ARPA hetwork, 2) multiple ciaplay areaS, 

~etwork !nform.tion ~enter 
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ana ' J) even~ual repl&Cemen~ 
eenerat.or. 

oy t.ne port.rayal 
oclcl6!l 

It. now creat.es a universal display imaee. 
uevice aependent seconaary procesaors 
convert the universal disPlay image to 
.omethinc compatible with t.ne u.er1a device. 

6clcl6fla 
Initialization routineS were almost en~1relY 
rewritt.en t.o be compatible with ~he 'U:~l!:X system. 

kessaee lJiSPlay 

Hoaified t.o allow for addit.1on of message. to 
extant messaees on t.he screen and for multiPle 

6clcl7 

6clcl& 

display areas. oclcl~a 

String Routinea 6ClC19 

Extant string manipulation routines were rewritt.en 
t.o make use 01 the PDP_lOts byt.e manipulation. bclc19a 

'l'ext pointers 6clc20 

The use and implementation of the text point.ers 
were cnaneed t.o allow point.er. to point. t.o t.he Kap 
between charact.erH (interstitial) rat.her than t.o 
one ot t.he charact.ers. This ereatl~ simplifies 
tne1r use. 6clc20a 

'l'ext. Edi tine 

The basic t.ext. eOltine rout.lnes wer~ rewrltt.en to 
implement. interst.itial text. point.ers and be 

6clc2l 

compatible with tne L-lv languace. 6clc2la 

T8LS Input 

The most basic routines were rewr1~ten to be 
compatible with t.he TtNEX system. 

THLS command specification 

6clc22 

6clc22a 

6clc2J 

The T~LS command specificatlon was partiallY 
rewritten Rnd reorganized to alloW for chances ana 
reorg.nization of the support routlneS and to be 
more (structurallY) similar to the hLS commano 
specification. 6clc2)a 
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lo' ile rian1pula t.ion 

The rinR an~ aa~~ block man~pulat.ion, core page 
st.at.us table rout.~nes, ano so fort.h, were 
extensivelY rewritten to take aavantage of a more 

bclc2b. 

power1'ul file syst.em. oclc24a 

cnaracter Rea~out 

The routines t.ha.t read. Characters frol!, s~rinp:s 
were mod i fied t.o use t.he capaoilit.ies of the L-IO 
language, the POP-lot a oyt.e man~pul.t.ion 
instruct.ions, and to rea.d cnaracters froln strinr;s 

oclc25 

as well as statements. 6clc25a 

NLS Command Specification koutines 

The main NLS control rout1nes .. -comm~nd lan~uar,e 
pa.rser--were rewr~tten to conform to the 
replacement of tne SPL language bY L-10 ana were 
reorganized to allo~ the user access to the 
parameter specification segment and the command 

6clc26 

executor segment of each command. 6clc2ba 

Dat~ 

Tne writeable d~t~ decl~rations are almost 
completelY new. we now use local v~riables wnen 
appropriate ~nd tne rena.m1ng Of unclear global 

bclc;n 

vari~bles. 6clc27a 

keywora ~ystem bclc26 

The keyword systelil will oe replacea la.ter by a 
more powerful associative searcning tool. bc l c20a 

Tr~ils system 

The trails system will be repl~cea later 
power1'ul &I!Isocia t.1 ves searChing t.oo:&.. 

6clc29 

by a more 
6clc29a 

Tree DiSPlay bclcJO 

The principle of oootstrapp~ng forced us to delete 
tree claplay tram the system becaUl!le ~t was little 
usea. 6clcJOa 

Merge }oile (filtered copy) oclCJl 

Network InfQrm.t~on ~enter 
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A command similar to that available nov on tne 
18 provided in & cleaner ana safer manner. 

Uon't Modify working-copy 

~.o 
6clcJla 

6clc32 

A caPability similar to that available now on the 
940 is beinl provided in a cleaner and aafer 
manner. 

Collector-sorter 

At the end of 197u we had not as Yet ceterm~ned 
whetner tn1s feature will be prOV1dea as nov 
aVailaDle on the 940 or incorporatea into NL! 
itself aa a set of new commands. 

uraph1ca Packale 

A new graphics system (also ava11ab~e to the 
calculator compiler) inclUdes a new data 
structure, "boxes", "areaa", and normal edit1n, 
labela. 

Execute Text for DiSPlay oriented HL~ 

6clc33 

6clc3ja 

of 
oclc)4a 

Oclc)S 

An execute text comm&n~ w11~ be prov1de~ for ~LS~ 
1f toe programminl an~ aecreaaed effic1ency is not 
too expensive. 6clcJ~a 
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VII. N~W FEAtURES IN 1~70 7 

A. HEW TOOLS FOR USERS. 7& 

1. Durinlt 1970 we o.evelopea the 1"ollow.1.ng auol:itantial new 
features for users: 7a1 

Co11ector~Sorter 

The Collector-Sorter is an NLS/T~~S Suosystem ~hich 
operates on a. ll.st 01' NLS 1iles suppliea by the user 
to extract statements tnat pass some user-specifiea 
content l:I.ualysis pro&:ra.m. 'rhe pro&ram ma.y reformat 
the st~teJnent8, and the Collector-Sorter may sort the 
collecteu statementa with respect to speCl.fied 
"keys", wnich are appeno.eo. to tne statement by the 
content analysis program. It places the statements 
on the first level in a series 01' ~Lj riles nameo. *1, 

7&11i. 

*2, ••• , Where * aenotes a name given by the user. 71.11.1 

Hail system 7&lb 

.l.heMail subsystem allows one to sena messages to 
other users and simultaneously suomit tne messages to 
the Journill. The Ha1l is availaole .8 a normal 
sUbsystelll, and a180 is automatical.l.y querieu wnen a 
uaer enters NLS/'l'N LS. If the user has nO messages 
pendl.ng, he goes a1rectl)' int.o NLS/TNLS. Otherwise, 
he is l.n!ormeo. of the pendl.ng mess~ges and is left 1n 
the Mail SUbsystem, with termination tak1nK him into 
HLS/TNLS. While in the Mail suosystem. tne user may 7albl 

query the number of messages, 7alb1a 

query Who sent tne messages, wnen, ano. wnat the 
message journal nu~bers are, 7&lblb 

have the messages typea at nis terminal or put 
into a file, 

have tnem simult~neOuSlY tipeo. ~n~ aeleted, 

~elete any or all messages, 

ana send messages to other users 

7alolc 

7alold 

7alble 

7alb1f 

by either typin~ 
by naming a f.1.le 
ret.rievea. 

them at the t~m~ Ot sending or 
from ~hicn the message(s) are 

7alblfl 
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Analyzer compiler 

~HI~ARC 1 JULY 11 
New Features 

The language which vas developed for use in the 
specification of text entities and text editing 
algorithms WaS made available to the user". This 
lan~uage allows any user to aevelop Very complicated 
per80nalized text editinl. The Analyzer Compiler haS 
been extensivelY usea for the ~etwor~ Information 
center catalog management. 

~xeclJtable text 1n 'l'NL,:; 

The Execute Text command 1nterpret." an NLS 8tatement 
as a str~ng of input characters, jU8t as t.hOUgh t.he 
user had typed t.hem as command specif1cation. A 
comment mode and a switch character, to switch from 
normal keyboard ~nput to executable te~t input, are 
provided. Thi8 feature provided the f~rst stage in 
the development of higher leve~ caPabilities in 
14LS/1'NLS. 

Calculator and Calculator compiler 

The new calcUlator and calcUlator compiler replaced 
and expanded toe earlier calculator. Thi8 new HLS 
sUbsystem allows U8ers t.o do Simple arithmetic 
operations on numbers 1n NLS f~les as well as to 
write programs to do more complicatea an .. lysis. the 
algebra1c (Tree heta prOduced) language provides 
constructs which elicit U8er responses. such as 
selection of a nlJmber in the file or the name of a 

0277 
in 1910 

7alc 

7aJ.cl 

7alal 

procedure, Variable, or calculator accumUlator. 7alel 

crOll reference facilit.y 7~lf 

The cross-reference facility allow" the 'ystem 
programmer. to produce cro8s-reference list1ngs for 
their NL~ source files. 7alfl 

.t.:xecute M.erge 7alg 

'l'he l::xecute Merge command allows the user to transfer 
all or part of one HLS file to another wh11e 
retainine its hierarChic structure (When pOSSible) 
and invoking Var~OU8 statement selec~ion mechanisms 
SUCh as level cl~pping or content ~n&lysis, if 
ues1red. 7alll 

SUbstitute 7alh 

Network Informat~on Center 
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Tne sUbst.itute commilond allows aile to replace one set. 
of text st.rings by a.llother througnout. & structural 
entity, l.llvoking statement selection mecllanl.sms if 
desirea. 1alhl 

Transpose command 7a1i 

The transpose commana alloWS one to 1nt.erchange t~o 
entities (strings Of Characters, statements, or 
groups of statements) in an NLS file. 71.111 

dug selections in replace command 71.1.1 

The replace command in NLS was expanQea to allOW 
optional selection of the replacement. entity by 
of the cursor. 

means 
7&ljl 

output processor oirectives 

The output Proceasor is an NL::! file 1'ormatter, driven 
bY embedded directives, for various outPUt med~a, 
such as printer and microfilm. Tllis ~LS SUbsystem 
WaS expanaed to ~ncorporate several new direct.lves 
(to aimplifY report production I ana to initialize 
several airect1vees from the setting of the viewspecs 
at the tl.me the output request w&s maoe. Tnis report 
was prodUced using these new Ol.rectiVes &nO the 

7alk 

output processor. 7alKl 

QUickpr1nt 7all 

~u1ckpr1nt gives the user a very quiCk print out of 
all or pkrt of an NLS file. Unlike the output 
processor, qU1ckprint. ignores embedaed airectives &nd 
formats strictly according to the v1ewspecs at the 
beginning of the quickprint. ~tatement selection 
mechanisms such as content analysis Can also be use~. 

71.111 
Character translatJ.on ill TODAS 7a.lm 

An eXpanaea set of vievcnange commands 1mplementeu 
user con~rol of cnaract@r set tranSlation as 
aescribea above. In addlt.10n, it allows the user to 
define various shift characters, set the number of 
rows .nd columns to ~rint on a page, set the page 
size, set tab stopS, and save hiS aefinition in a 
file. 1alml 

Jump to Content and Jump to Name 7aln 
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The Jump t.o content command IIcans st.tements for the 
atr1ng wnich was entered or selected by the U8er. If 
found, thie statement becomes the new oisplay_start 
statement, that 18, the statement to which the 
current Statement POinter (esP) pOints (note that tn~ 
content analyzer may remove this statement trom the 
d1a~lay 1mage). The qualifiers 'FirSt' and 'Next ' 
8pec1fy that the scan should begin at tne or1g1n or 
at the statement fOllowing the current display-start 
at.&tement, respectivelY. 'J.'hese qU.ll.t1ers alao may 
be usee! with the Jump to Name comma.nd. 7&ln1 

Insert/output Sequential 

These commands convert NLS (random) files to 
sequential files ana vice versa. 

Execute THLS/HLS 

71.10 

7alol 

7alP 

AlloWS the user to freely move from ~LS to THLS it 
i8 at a Q~splay ~erm~n&l. 

.e 
7alp1 

New V1ewspecs 7alq 

TWO new statement selection v1ewspecs were ad~e~: 7alql 

1) Plex only: res~ric~s the sequence generator to 
the plex of the source of the disPlay-star~ 
statemeen~ 7alqla 

2) Con~ent Analys~8 Fail: allows the sequence 
generator to select only those statements wn1cn 
fail to pass the current content pattern. 7alqlb 

Reset rile 7alr 

Allows the user to discard his current tile an~ 
revert to a null file. 

In aadition to tne above, we wrote new userls guiaes for 
NLS/TNtS, the output processor, and the calculator. 7als 

tie COteE NLS 

1. AS HLS has evolve~, it has become apparent that a 
rational approach is needed to formulate i~ so a8 to be 
USable from a large diversity of terminals. It furtner 
became apparent that it WOU1~ De desiraDle tor a large 
number 01 aiverse processes to have access to the NLS f~le 
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ana text manipulation ruachinery. we have aevelopea a new 
concept ot the NtS pro_ram structure to proviae these 
ca.patlili tie::!. '(til 

1n this concept, a cen~ral collection Of NLS rou~in~s 
serves as a library for all of the basic function' at 
NLS. Included among ~hese ba.sic funct~ons are File 
Hanal~ng, structure Ma.n1pulation, Text ~d1t1ng, ana 
other fUnctions WhiCh are useful tor tiLS programs. Tnere 
is then a collection of processors or front enas, which 
are free to call on any of the routines in the Core NL8 
library. 'lie call th~8 l10rary "Core NLS". AS thil'! mOdel 
is evolvea, the processors which call d1rectly on the 
core NLS routines become in fact trees Of processors, 
with the following conventions I 7bla 

The lowest noae in the tree is that node whiCh calls 
only on Core NLS routines. Any higher node may inVOke 
any Of the Core ~LS functions, in &auition to any 
h1~her level fUnctions that are providea tly nodes 
lower tnan itself, and in the ~ame lineage. All 
terminal nodes on a tree are, in the terminology used 
above, processors for the hLS system. 7blal 

These processors may now share common librarie8, 
which ar~ represented by lower nooes on the tree. 
t.g., all proc~8Bors which deal with a certain type 
of di8Play COUld share the library necessary tor 
driving that display. Transport.tion between term~nal 
noces on the tree allow8 a processor at one terminal 
nOde to ~ass control to a processor at another nOde 
(e.g., as TNLS may be called from NLS). 701a2 

There are two forms of calls: OIle is actually a 
branCh, or a non-returning c~ll, and the other 
corresponds to a proceaure call in ALGOL. In this 
sec ana case, parameters may tie paBsec from the 
first processor to the one tieing Called, ana a 
processor may return a Value. A stack is used to 
keep track of the return informatl.on and 
para.meters. 'l'ne stack allo'lw8 recUrsion in the 
calls. 7blaila 

NLS (as ~ user system), 
the Collector/Sorter are 
Core NLS. 

T~LS, the C~lcUl&tor, ana 
examples of processors using 

7bl.) 

Further development of the model will turn the tree 
into a network of II()des where each node may serve a 
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processor funct~on ~na a library function. AS a 
processor, each noae may perform a spec~fic (set) of 
tasks which mayor may not interact witn a user. AS a 
library, any no~e may be invoked by any other no~e, ana 
then perform either a specially ~efined liorary 
function~ or the function it woulo norm~llY perform as a 

.277 
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processor. 7blb 

We are now making the necessary cnanges ~n the N~S 
system; the final reorganization in net torm shoul~ oe 
complete in June 19'(1. 7blC 

C. NEW hARUWAR~ TOOLS 7c 

1. Three significant har~ware change s 1n a~dit1on to the 
new computer during the p~'t year were: (11 the addition 
of UNIVAC arum~ for a swapping medium; (2) the addition of 
several neW types of typewriter terminals ana ()) the 
aadition 01 an lHLAC DiSPlay terminal. 7cl 

2. UIUVAC lJrumS 7C2 

In late 196~ we made a fairly extensive study of factors 
affecting response time in the 940 system. Based on 
this ' IItudy the decision waS made to repJ.ace the arums 1n 
u.e on the 940 with higher speed drum, ~n the hopes of 
significantly imprOVing response. 7c2a 

The drums were connectea to the 940 through a second 
memory interface connection and an interf~ce designea 
and built to ARC specifications. 7c2b 

The UNIVAC drums operated througn a U~lVAC controller 
aesignea to operate with an 110~ system. The 
interface was tnerefore required to make the 940 look 
like an 1106 to the drum system. 7C2bl 

In a manner Similar to that used in many other 940 
peripherals~ a command table is stored in 940 
core, giving ~ll information relative to tne 
tranSfer, includ1n~ drum adoress, core address, 
wora count~ direction, and type 01' 'toransfer 
requiree1. The interface readS this commana taole 
and stored wora count and core adaress in its own 
registers. Tne arum aoaress ana type of transfer 
requested are usea to make up a )O-b~t function 
wora wnich is transmittee1 to the uN1VAC 
controller. ' 7c2bla 
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Tne interface also converts 940 pOs~tive logic to 
the negative logic of tne UhIVAC System and 
performs 24~to~36 bit conversion oy packing one 
and a nalf 940 words to eacn UNIVAC word. 7C~O!b 

Switch over to the UNIV~C drums led to a significant 
Quickening of reaponse. AlthOUgh no actual measurements 
were made, our general f'eeling is trla-t tne predict.ions 
based on response studies were fairly aCcurate .. nu that 
we got the improvement we expectea. 7cic 

Our exoerience with the UNIVAC arums' rell. .. bilit.y ha:;! 
been very gOod, and UNIVAG mainteuance ana field service 
are excellent. 7c«d 

3. New terminalY 

In the past year many new typewriter t.erml.nals for 
remote computer access nave come on the market. These 
have Deen aesigned for many applications and use wit.n 
many different. syst.ems, but very t'ew met our 
requirements: 

Upper ana lower case alpnabet w~t.n a full campJ.ement. 

7cJa 

of ASCII control codes; 7c)al 

Full auplex operat10u; 

Character rate of at. least 15 ~nd preferablY 3U 
charact.ers per seconaj 

1n addition to these specific features, we lOOK for 
QUiet, reliable, small, li~ht terminals with 
reasonably gooa ~r1nt. Quality and gener~llY desirable 
appearance. '7c3i.4 

These features, particularly upper and lower case 
alPhabet, eliminate most of tne available terminaJ.s. 

The terminals in U8~ at ARC bi t.he ena Of 1969 incluaed 
Model 33 teletype8, Moael 37 teletypes, G-L Termi-Net 
300 's, ana ~xecuports. (ref.)) 

Of these terminals, all are 8t.~11 1n use w1t.h t.he 
exception of the u~~ Term1-Ne~B. Ha~n~enance 

problems and the generallY low rel~~Dilit.y of these 
t.erminala forcea us to cancel our le~se. 

01' the otners, tne Ma(3el 3)' s are generally the 
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stand·by for system use, monitoring teletypes, etc. 
because of their low cost ana !amiliar1ty. 7c3c2 

At the end of 1970 we were still uBing Madel 37 
teletypes, but d1d not consider them des ira ole 
becaUse tney are large and noisy. 

The Execuports are still highly Bati9factory as 
portable term1nals and have needed no maintenance 
whatsoever. 

The only new terminal put into service in the last year 
is the Texas InstrUments MOdel 720. i 'iVe of these haa 
been in service for approximatelY one mOnth at the end 

'(C]cll. 

of 1970, ana BO far our experience haa Deen very good. 7c~d 

4. IMLAC Display System 7c4 

For some time we have hoped to incorporate a 
medium-speea remote aisplaY terminal as part ot the 
facility anu to exper111lent with using this terminal both 
as a high speed typewriter ana as a mod1f1ed. display ~L~ 
terminal. 7C4& 

Early last year the IHLAC display system was intrOdUced. 
It is attractive in price and seemed to have many of the 
features we were looking for 1n an experimental 
terminals. 7c4b 

Tne IMLAC is a small l6·oit machine With an 
arithmetic processor and a diSPlay processor 
operating from the same memory. The d.1SPlay 
processor driVes a ~- by ll-inch diSPlay tube mounted. 
in a separate unit. Input 1n the standara unit is 
from a keyboard. that is read by the arithmetic 
processor and communication is tnrough full duplex 
.E:IA 1nterface. . 7C4bl 

For the IMlAC to operate as a remote NLS terminal it 
Was necessary to ada a mouse for dis~l&Y selection 
ano Keyset SUch as tnat us eo 1n the lOcal Qisp~ay 
terminals. ARC personnel added tnem in a 
atraight-lorward manner. 7c4b2 

~ouse coord.1nates (~-bit) for X and Y directions 
are re~dy by an I/O instruction into ~ single 
l6-bit IMLAC word. Tne second. I/O 1nstruction 
readS the state of the fiVe keyset switches and 
the tnree mouse switches. ;:ioftWare in the IHLAC 
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tr~cks the mouse position from 
interprets tn~ mouse switcnes, 
algor1thm for interpreting the 
output as characters. 

the &Creen, 
ana proviaes ~n 

!iVe~f1nger Keyset 

l'he IHLAC is currently opera.ting at 2000 boiUC1 over Il 
Hell System 201A da.ta. set at a remote lOcation. The 
d~ta set connects at the AR~ end to a oata set 
controller operating from the 24~o1t external core 

7c4 b~a 

system (see Figure ~). 7c4c 

D. HIGH.t:R LEVt.L P}(OC~SS~S 7e1 

1. During the past ye~r we have expenoeC1 consioerable 
resources in tbe C1evelopment of tools for extending our 
higher-level process capaoilities. 701 

By "higher-level processes" we mean processes in whicn 
the basic uBer-features of our online sYstems 
(particula.rlY NLSl are used as "build1n,-olocks " l.n tIle 
construction of programs for c.rrying oUt specifiC, 
~erhaps rather complicateC1 tasks. 701a 

HLPs are 1n ~eneral usea to automate text processing 
operations wnich, oy virtue of frequent use, are too 
repetitive ana time-consuming to 00 by n.ne1. 7010 

One 01' tne major users of these hl.f(her-.l.evel process 
(HLlI) tools has been the Network lnl'orm.a.t10n Center, 
which has uti11zeC1 many HLPs in managing, searcning, and 
pr1nt-formatting the NIC collection catalog as well as 
in other tasK areas. 70lc 

Four princiPal HLP tools are described Oelow. 701e1 

2. Content Analyzer '(02 

!ntroC1uction 702a 

'fhe Content Analyzer (CA) feature of tlLS permits th~ 
user to write, as pa.rt of a.ny file 8t.atement, a 
string of text whicn speci1ies in a speci.l language 
some pattern or content. 7Ci2al 

After the pattern has been compiled, Whenever tne 
content analY2~r ~s turned on (through tne use of 
a VIEwSP£C parameter) onJ,y 8tateme~ts that sati8fy 
the content specification will oe a1sPlayeo. 
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print.ed, out.put, or affect.eo by "~ubst.it.ut.e" 
commanC1s. 7d.2ala 

If t.he user chooses (through use of a different. 
Vl~WSf~C Parameter), only st.at.ements not 
satisfying the coutent crit.eria wloll be p .. sseO. 7d2alb 

The patt.ern spec1fiea may ve simple -- e.g., a string 
of cha.raCt.ers t.hat. lIlay appear anywhere in a statement 
-- or complex -- e.g., a strin" followed wit.h1n • 
given number of words by anot.her specified str1n~, 1n 
st.atement.s creat.ed. after a certain date by a certain 
aut.hor, and not cont~1ning some third specifiea 
string. ',02a2 

The language for specifying content patt.erns is 
simple and easy t.o use for simple cases, but 
powerful enough to be useful in more complex Cases 

7d2a2& as well. 

The Process of searchinK a Statement 7d2b 

When the ~ontent. Analyzer 1s t.urned on, each 
statement. in t.he file i8 searcneo, character bY 
Character, for t.he content specified in the Pat.t.ern. 
Normally, t.he search begins W1th the first charact.er, 
but it is POSSible to cause the s,eareh to proceed 
backWards from t.he end of t.he statement. 7d2bl 

The CA uses a painter to keep track of the search. 
The pOint.er always indicates which character is to be 
eXamined next, unless something in t.ne pattern causes 
the point.er to be moved first. 7d2b2 

At any given moment in the search process, the 
analyzer is searChing for one of fo.ur types of 
content entity: 

A lit.eral string of characters, SUch a "abcd." or 

7d203 

"lJ-x" or "ea Mat." or "memory." 7d2bJa 

A string of "Character-class variables" 
specifying, for eXample, "three dl.g1tS, one after 
another," or IItwo lett.ers, tollowea by any numoer 
of Spaces, followed bY three to five letters or 
digits." 1d2bJb 

The elate associated with the statement. (Tn1s is 
not normally printea or diSPlayed as Part of tne 
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statement text, o~t every statement bears 
u8er-.~cessib!e aata specifying tne aate on 
it was createo or most recently mouifiea.) 

whl.Cn 
'fd2o;1c 

Tne initials associated witn the statement. (AS 
with the date, patterns may test the initials of 
the user by wnom any st~tement waS created or most 
recently moai.t:ied.l 7d203d 

All of toe more complex analYsis is achieVed bY 
moving toe pointer accoraing to the J..ogic of toe 
pattern specificatioll. 

For eXample, if tne analyzer is to ~tart at R 
~iven point and find eitner String A or strin~ ~, 
it first l ook s for Strin~ A; if string A 1S not 
founC1, the p01nter is rt!turnea to tue starting 
pOint, anC1 a $earCh 1s maoe for Str1n~ B. 7d2b4a 

3. Analyzer-Formatter 7a) 

The Content Analyzer is an Old HLP, h.v1ng been an 
integral part of N~S for several years. uur1ng tne past 
year an expandeC1 version of the CA, calJ..ea the Analyzer 
Formatter (At' ), has been incorporated into NLS. 'l'he Af 
permits tne use of more complicated f1ltering patterns 
and also prOVides capabl.llties for reformatting or 
"programmed editing" of text statements. 7d)& 

The AnalyZer-formatter is used in mUCh the same way 
as the content Analyzer, the major d~fference oeing 
that tne AF has far more flexibility and power than 
the UA, alld conse~uentlY, requires tnat a user roaster 
a more complic~ted language for spec~fYing patterns. 7aJal 

~here~s CA patterns are restricted to being short . 
~trings of text, Af patterns are specified in ~n 
algorithmic l~nguage that permits powerful tools 
such as condition~l statements ana subroutine 
calls to be usea 4n descrio1n~ now a statement is 
to be ~earcbea an~ altered oy the 
Analyzer-Form~tter. ?d)al~ 

In spite of this power, however, th~ Af is east 
enougll to use that sophlst1cateo users frequently 
write AF programs for one-time use 1n ea1ting 
specif4c NLS files. 7a)alb 

The A}<' has oeen heavily used in tne conVersion Of 
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catalog files from old 1'ormat::l into a single new formal:. 
and in processing tne internal text codes into more 
rea.aable forms for human consl.lmptl.on. 7a.3b 

The statements below are, respectively, the text for 
a single catalog entry as it appea.rs 1n & master 
ca.ta.log file ana the text produced bY reformatting 
selected. pa.rts 01' tnl,1J entry tor inclusion in .II. 

"shelf-list" for on11.ne viewing anQ hardCOpy 
printing: 7d301 

(versl.on 1) 7d302 

(A547~l *1.1 Hichard S. Marcus *ac Alan ~. ~enefelQ *.3 
Peter Kugel W2 MassaChusetts Instl.tute Of TeChnology w3 
Electronic ~ystems Laboratory *5 Cambrioge, 
Massachusetts *c1 'fhe User Interf~ce for the Intrex 
Retrieval ::i'ystem ff6 42p. *41 {January 1~71} *d/l. lJI,-l!J 
January 1971 *f1 d P *f2 c *ml AFIPS Information systems 
Committee wl The User Interface for Interactive SearCh 
of ~ibliographic vat. Hases, workshop *5 ~alo Alto, 
California *nl 5466 *n6 5469 5470 54?~ ~4?3 5475 5476 
5476 5479 *sl Nationa.l ~cience FoundatiOn *s2 Council 
for Library Hesources *s3 carnegie l 'ounQation *wl 1-~-71 
*w2 1-13-71 *w) dce *W4 John L. ~ennett W~ IBM ~esearch 
Laboratory ff3 Information Sciences Department wb. 
Monterey & !Jottle koad.s #5 San Jose, Ca,hl'Orni& 95114 
*yl Uescribes d.ecisions made in design Of system/user 
interfa.ce for Intrex, grounas for decis~ons, and results 
obtainea by experiments with users. FindS nigh degree of 
user acceptance as l,mplementea. Indicates desirable 
1mprovement~. *z2 AtI *z3 new * 7d~c 

<Version 2) 
7dJd 

Tne User Interface for the Intrex ketr1ev~~ System {Draft} 5474 

Richard S. ~arcus, Alan R. ~enefeld, anu ~eter Kugel 
(Massachusetts Institute of Tecnnology, ~lectronlc 
Systems Laboratory, Camoridge, Ma~lJacnusetta). 

(January 1971/. 

Describes decisions maae in design of system/user 
interface for lntrex, grounas for decis~ons, and 
results obtained by experiments witn users. FindS 
high degree of user acceptance as implemented. 
I ncUca. tes desirable improvelnents. 
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4. Collector-Sorter 7a4 

Toe Collect.or-Sorter (CS) is a suosys~em callea from ~LS 
that. aut.omat.es the process of collecting s~atemen~s from 
one or more NLS files and sort.ing them in~o one or more 
new files. 704a 

The Collector-sorter is usually used in conjunction 
with an Analyser-Formatter program, so t.hat in the 
collection process statements ma.y oe aroit. r arily 
reformatt.ed by the Af program. '.I.'he AF program can 
also be used to select from the text of each 
statement strings to be used as sort. keys for that 
statement. 7d4a1 

The N~twork Information cent.er has made heavy use of the 
C~ in prepar1ng hard-COPY cat. logs ana Shelf lists trom 
the machine-readable master HIC catalog. 744b 

5. Executable Text 705 

The .l!;xecutable Text (ET) feature of 'l'NL::I 1s an early 
attempt to provide users with an easy-to-use procedural 
language for manipUlating information contained in NLS 
files. 7d>a 

'l'h18 tea~ure pern.1ts users to request tha~ some bouy 
of text within a file be 1nterpreted aa if it were 
the user's own keyboard input stream. 7d5&1 

~T commandS may be used to perform any NLS edit1ng 
operations, inClUding changing tne 1;'1' rtprogramtl 
itself. '.L'hey fIlay a180 be useO ~o perform 
file-man~pulating operations, such as 10a01ng, 
updating, and pr~nting, and it is POSsible for an BT 
program t.o link to another ET program in a different . 
file. 7d5a2 

Executable 'l'ext alone can be used to au~omate SimPle 
file editing operations, and in conjUnct.ion with ~he Ai 
and CS it proviQes users with a powerful mechanism for 
writing prograills to perform complex eait.ing ~asKs &8 
well as some forms of user-interact~on. 7d}b 

t. Dl:SIGN TEAM AUUM.1NTATION ?e 

1. The Neea 

AkC n&s becowe more ana more involved in au~ment&tion of 
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teams, and we are g~ving serious cons1der~t10n to 
improving intra team communication with whatever mixture 
of tools, conventions, and procedures w~ll help. 7ela 

If a team is Solving a prOblem that extenos over a 
considerable time, the members will beg~n to need help 
remembering some of the important communications -­
i .e., some recording ana recalling processes must be 
invokeO, and these processes oecome cana1dates for 
a.ugmentation. TO con sieler some ot the ail'ferent 
conditions where Buch storage and recall maY be usefUl, 
SUppose Person A commun~cates witn Yerson H about Item ~ 
at Time T. 7elb 

They may well be counted 011 to rememLJer their 
exchange eluring the prOblem-solving Perioel. ~ut 
consider the case 0% person C WhO, it .ill turn out, 
is gOing to need to know about tn18 communication at 
~ime TTl ?elol 

¥erhaps he was there at Time T but, 7elbla 

he was too heavily involvea even to notice tne 
co~munication, and/or Item N w~snlt releVant to 
hiS work at that moment and so wasn't implanted 
for ready recall. 7elblal 

Perhaps A and 8 el1dn't ant1ciPate his later need 
and thUS failed to invite h1m into their 
interChange or inform h~m of its conclusion. 7elolb 

perhaps, although persons A and H knew he would 
later neea the information, they aicn't want to 
interrupt the1r own working sequence with tne 
procedure of interrupting Person C and gett1ng 
involvea. 

him 
7elclc 

or, ~f the consequences of the interchange carryover 
into a long-lasting series of other deciSions, one or 
both Parties may fail to rememcer accurately, or ~ay 
remember a1fferently because of different viel(point.s, 
and troublesome conflicts ~nd waste Of effort maY 
result. A single person will maKe a list of things 
to do on ~ shopping trip because hets learned that 
t.he confusion and pressure ma.y ma.ke nim forget 
something important. It's obvious that to be 
procurer for one of a mutually aevelopea, 
1nterdependent pair of lists woula maKe it even more 
important to use a record. 7e~c2 
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further COnB~Qer the effect 1f the comp!ex~ty ot the 
teamts problem relat.ive to hUI(lan working capacity 
requires its part~tioning into many parts where eacn 
part is independently attackea, Dut where among the 
p.rts there ~s cons10erable interaependence through 
interactions on mutu~l factors sucn as tot~l resource, 
timing, wei&nt, Physical space, tunctional meshing. 7elc 

nere, the commun1cat~on between Persons A and d may 
well be too complex ror their own accurate recall. 
for examVle, their communication periOd resulted in 
scratcn paper or a cnalkboara coverea ~itn 
possibilities ~na the essence of the agreed-uDon 
solution which n~B since disappearea. 1elcl 

We envision effectively augmenting our CollaDorative 
team by nav~ng an lIintr~group document.tion system", 
cont~in1ng current and thorou~hlY usea working records 
of the groujJts pla.ns, deSigns, notes, etc. Thererore, 
we have begun to develop a system for entering and 
managing those records. The ARC Journa! ~B this 
intr~group aocumentation system. 7eld 

2. The ARC Jou rnal 

Our Journal is ~n open-ended in1ormation storage and 
retr~eval system. It accommoaates ana retrieves 
whatever thOUghts ~ny member ot tne groUp feels worth 
keeping. All entries 1n our internal "m~11" system 
autom~ticallY become part of the J ourn~l . In adaition, 
any online user may !l~g any file for transcription into 
the Journ~l Within a d~y. In add~tion to NLS flles, 
other hara copy incluOing photographs, line orawings, 
and scratcn notes can be logged into the Journ~l. In 
hanallng extra-computer copy the Journal draws on the 
teChniques we are developing 1'or ~IC ana HlriS. In tnl.B . 
section of tnls report, we concentrated on the Journal 

7.2 

as recipient of NLS files. 7e2a 

we believe the Journ~l is the key to the aevelOpmtnt ot 
our Dialogue support System. We are encouraginK ~emDers 
of the group to enter items freelY, to err on the side 
ot loquaciousness, even to enter intormation that will 
beCOine useless. We hope to learn from sucn a tlow how 
to winnow worthwhile information, to rei'ine tne 
~ecnniques of query, analysis, ana acceSs tnat are 
necessary to proll1'er~te all our augLnentation research. 1e2b 

As each item (In this case, every NLS tl.le) enters into 
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is cata.logued. 7e~c 

The CNUh 111 generat.ed from t.he one master-collection 
seQuence t.hat AH~ USes for all of its frozen-it.em 
st.oragel XDOe, HIC, JOurnal, NINS, and, we assume, 
an increasing number of other special collections. 
The CNUM oecomes the master iaenti!1er of tne hLS 
filet it is printed 1n the upper right corner 01 each 
page of & printout. of that. fi!e; it is the standard 
reference name to Use 1n an NL~ link; and it becomes 
the "file name" of that. file . wlothin tne BtoraRe and 
retr1eva.l systelil of tohe Journal. 7e2cl 

When the Journal system takes a file into C::\l&toay, it 
guarantees retrieval of that. file (by its CNUM) at any 
later time. 

A Mast~r Catalog holds descriptions of each item that 18 
stored 1n ARC' 8 Maater Oollection. 'l'h~ Master Catalog 
is composea of & set of NLS flles in wnich eacn entry 
(describing on~ collection item) occupies on~ statement 
Whose NLS name 1" 'f'!+CtlUH -- e.g., (H~2J7) 7e2e 

The catalog entries are formatted 1n a "pecial way to 
Gelimit the different data element". For instance, 
for most item" tnere is a ".al" pr~cedlng the 
first-autnor's name, and within this type of main 
fiela there often are flags such as "112 11 or "*3" to 
Gellmit a partiCUlar subfiela. The initials of the 
ARC author are storeQ after tne aata e~ement code 
".a6". 

we aon't really expect to use thl" format 
permanentlY for storing our catalog data. witnin 
a year the siZe of the collection will maKe Query 
ano file management operations too inefficient ana 
we will Change it. A collector sorter and special 
reform~ttlng prograrua will reOuce tne work of 
aeslgnlng anCl Changing the new format to seVeral 

7e2el 

hours at the console. 7e2e!a 

The organizatlon ana formatting 01' the catalog 
files will evolVe during the next ye..,r. but tne 
user's concept of this fUnction probably won't be 
af!ectea. 7e2elb 

special Qata elements are unae!" conSl-Cleration for 
processing our hLS flles into tn~ journal. For 
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instance , it is likely that the catalog entry will 
invove a recora or toe whereabouts and the reference 
target 01' every croBs-file linK wi t.h t he file. SUCh 
a notation would be an important aid in QuerYing &na 
is also toe base for the "bacK-linking tl we nave been 
consiaerin~ for so long. le2e2 

Journal entries now also eX1st as a snelf of nard 
copies. For the snelf-ijtored cop~es We now have what we 
call "cat.alog-manaKement. processes II , (EXecutable 'rex't.) 
programs to help manage and retrieve t.he ~nforltLa.tl.on. 7e2f 

TIle ca.talo~-managemellt techniques that we have used 
were des1gned expressly to accommooat.e s~ecial 
collections. For example, a worKin~ SUbset of the 
haster catalog holos the catalog entries for tne 
items that have Deen entered 1n the Journal. This 
subset is callea the IIJournal c at.alog", and can be 
extractea automatiCally from the Master Catalog. Our 
initial shelving is oy Catalog ~umoer, s o the shelf 
list is by ChUM. 7e2tl 

Initial Journal catalo~ format; 7e2f2 

(M4b9bl *a6 D~~ *cl Comments on w~u 4b97, Catalog 
Query ~ystelll *06 10/22/,(0 *07 095>:25 *fJ IJRNLA 
*z2 JOU *z) new * 7e2f~a 

(M4b9y/ *a6 W~~ *c1 10AC~ *Ub 
*£2 :lOAC~ *z2 JvU *z3 new * 

1U/~2/ '70 *a7 1027:25 
7e21~b 

(hS~OO) *a6 V~~ *c1 New NLS Calcu!ator *d6 
10130/7U *d~ 1140 :45 *f~ *CALOOU *z2 JOU *zJ new * 

7e2f2c 
(M~2Ul) *&6 MAIL *cl MAIL lILh *dO 11/04/70 *d7 
101,,:,2 *f2 :MAIL *z2 JOU *z) new * 7e2f4!d 

(M520~) *a6 UU~ *cl Old but ~elevant NIU ~ote8 

from AUg 70 *0.6 1U/29/7U *d7 0911:26 *1) :J~NLA 
*z2 JUU *z3 flew * 1e2f2e 

(M5~U)) *a6 wL~ *c1 ENTRY TO NIC LIAISON LOu -
WLd-U~S~ *ao ~0/2Y/70 *07 1111:11 *f) :LIAI~ON 

*z~ JUU *z) new * 

(hS204 ) *&6 Wl~ *c1 E~TkY Tu ~l~ LIAISON LOU 
-" Ld"xANV *d6 l CJI jO/70 *d7 1111:11 *1) aIAISOr. 

Ll.lli 
7e2f'J.f 

LUO *z2 JOU *z] new • 7e2f2 K 

Ne~worK Information Cen t.er 
ana Computer AugJnen~ea Team Interaction 

50 

) 

) 



, 

SKI-AKC 1 JUL~ 71 0277 
New fe&tures 1n 1970 

(M!>210 I *a6 lJy ~ *cl Meeting 111 ;0 '(0, .oCE/DvN . JC~ 
*d6 10106/70 *d7 1541:56 *fJ IlJkA1T *z2 JOU *z~ 
new * 
(115~171 *&6 WSD *cl Proposea New i 'ea tures in 
Execut.able Text *d6 l1/CJ51'7U *,,"7 11~1124 *fJ 
:NEXT~XT *z2 uOU *z) new * 

(h521tll *a6 JlSl.J *cl Propose,," New i'ea.t.ures in 
Executa.ble Text.. Hev1sion J *,,"6 11/06/70 *d? 
12)1:1:07 d') :~t;X'l'~XT *z2 JOll *z3 new * 

7e2f2h 

7e2£~i 

7e:2f~j 

(M521~1 *&6 lH..:E *cl Requirements Lor higner- level 
int.eractive processes *a6 11/06/70 *07 16)9100 *f) 
:JRNlA *z2 JuU *zJ new * 7e2f~k 

We can aut.omat.ically generat.e nara-copy cit.ation 
lists in various latouts by means of a library of 
reformatt.1ng programs. The Collector-~orter 
processor 1s 1nvokea 1n one set Of eXecut&ble text. 
programs. to produce listings sorted on selected 
keys. 7e21) 

one Such list1ng 1s the shelf list. A Shelf l~st for 
a given collection i~ a list ot cit&tiona orOered in 
the w.y in Which the collection item~ &re pnysically 
""nelve,,"" or otnerwise stored. ?e2f4 

Shelf list (by C~Uh): 

~20tl DCE 11/04/70 D1csussion Notes, DCE/JTMr Net acce~8 
for HIe users 

520~ 

Source I :JRNlA Time: 1)03:,33 

DC~ 11/02/70 Some 
an. 

source 1 Ili:TAFl 

NP Notes on Analyzer 
EXecuta.ble 'rext 
Time: O)lltl:1I.2 

formatter 

5210 WLU 11/02/70 CUhM~~T~ ON >206 (PROPUSED EA~CUTABLE 
TEXT ~' .t:A'rUR'::S I 

Source: : MEMO Time: 091~ 100 

!>211 H41l 11/06/70 hAll FILA 
Source: :HAIL Time: llJ7;1I.6 

~L~ 11/03/70 ~NTR~ TO 
Source: :LIAISON lOG 

HIC LIAISON LUll 
Time: 1101:1107 
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NIe LIAISON LUG - WLB~UTAH 
Time: 10,,4:40 

5214 DC~ ll/O~/7u ~otes: OG~ Talk with HU01n reo ~~I 
lnfo-~ys Act1v1ty 

source: :JHNLC Time: 0900:4l 

;,2l5 HAIL 11/06/7U 
Source: :MAIL 

MAIL File 
Time: 142:'::03 

5216 DVN 11/06/70 ~eeting 11/~/70, DC~/~vN, JCN 
Source: :DkAfT Time: l~4l:S6 

Scl" WSU 11/05/7u Propose a New Feature" l.n ~xeCutable 
'rext 

Source: : N J::XT~.x. 'r Time: 1331: 24 

5210 WSu 11/061'(0 .. roposed New Features 1n ~xeCutable 
' ... 'ext, tteviSl.on J 

Source: :~EXT£)'T Time: 1230:07 

If tne items are standing on the snelf arranKea by catalo~ 
number, you woul~ probaoly find one easily without lOOking .t 
the ~helf List . DUt, if the item is gone , tOe Shelf List can 
verify tnat it shoula be there. 

'J.'he items !:'light very well be shelved accorain~ to a SUbject 
outline -- e.g., a set 0.1' User-reference volUmes whose 
sectl.ons would eaCh be a separate Journal entry. Here the 
various sections would oe upaatea independently, and tneir 
catalog numbers would bear no relation to their orde ring 
within the oinaers. The Shelf Ll.st here would look liKe a 
Table of Contents . 

An "Index" contains one-line citations ordered .lph~beticallY 
or numerl.Cally on one or more of the terma founu in tne 
catalog entries. "e aut.or~d.ticall.}' proauce inalces orderea "'nl 
CatalOK ~u~bers; Autnor; ana Key~ords lrorn tne title (navlng 
an entry for eaco non-t.rivial title word) . 

Autnor l.nCex (bY initia!s): 

~~4J DL~ l~/u9/70 Partial Descriptiun 01 t.ne un1versal 

4660 Cril 09/11/7U hew NL~ !eature~ 
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S0!!44 CHI 12110/70 NOTJ:.5 011 UtlAIWES 'ro Thl:. 10.5 ~l:S'l' ta'i 

400) DCl:. 00 /0)/7 0 Initial Journal Sistem 1~!.liteQ ver~iou 

~21j DI..:t, 11/061'10 Kequirelf,ents fo r ni~nt: r-level 

T1tle .... ord index: 

\ll'orej CltUM 

ACCESS 4034! 

Access 4.5. 

access 50!!ub 

ACUt;SSION 4~1)9 

Activity 52111 

Alency 4051 

AUENTS 501t) 

A,.ALYZt:k 5227 

An'l.lyzt!r 5209 

Answering 522. 

ANSwERING 5207 

Autn U.te TitJ.~ (front only) 

WK.c: 07/10/70 NiTWORr.. ACCESS TU ::lfST1f'1 

wKt: 07 I 101',..J r.etworK Access to .;ystem 

ocr; 11/0111'(0 iJiscus:Jion Notes, .utJi:./J'l'tot: Ne" 

WSD 10/06/ '/0 }lROORAI", '0" PtWUUUlNl" A TITLh 

VC,;:; 11/07 '(0 ~otes: l.lc.e; Ta.J.K 'lil.\., h. Kubin re • 

VCE 09/10/7u .:>etup of a Natl.olla1 

J"N 1211SI '(0 'l'RANSMI Tl'AJ. TO N.LC STATION 

"L" 11/101'10 A N A L X Z t;R -IfU R.iA 'l' '1'.c.~ }I~IJGt(AM" 

Dc.:.e; 11/02/70 ~omt! N}oI Notes on Ana.lyzer 

JtiN 11/201''10 Answering .:>ervl.Ce %or t"e hIO 

"L" 10/301'10 !'IEMO ~E PALO AJ.TIJ il.NSIUkINu ':> i:.kVICJ:: 

;.ie xeep up-to-ejate copies 01 the ~he11 List , 
Author Indt!x, a.na T1tle .. Woru InaeX on the snell 
oeside t"e hard copies of tne Journlil. 

we will soon ~ei1n to aJ.vide the uourn~l l.nto 
SUb-coJ.lections, e.g.,~ Obsolete l.tems; software 
documentation; dasell.ne I-/ecord::l; correspondence; 

"/e'if'(w 

"(e2!"(x 

etc. ?e,r.'r, 

we plan to make journal materl.al ever e.Sl.er to reaa 
onll.ne. dY next fall we hope tha~ any ~L~ user stuayin~ 
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~ew Fekture3 in ~970 

~ Journ~l ~te m may jUDp from ~ linK to ~ny Journkl item 
that hkS been referencea with~n toe p.3L tew daYs wiLo 
the speed 01 disc access, and · ... ito a "wOr3t case" t~me 

or less th .. n five Jn ~nutes for a f~le not. used recently . '7e,'; 

). The ~ase!ine Recora: 

The baseline Recora is ~ spec~al SUb-co~lection of toe 
Journal. It will consist of a series f~les speci~llY 
formatted t.o contain task and resource alloc~t~on 
information, including riles of plans, specification~, 
~nalyses, designs, etc. 7e)& 

It ~ill be composed of that portion 01 oUr cu rren t 
workin~ records th~t represents our best aefinition of 
tasKS we plan to perfornl in the future, how we are 
planning to do them, and what uses of resources tPeo~le, 
system serVice, materials) are expected. 7e)b 

\lie will keep some aI' all of the Ha3eline kecord with~n ~ 

specially organized 3uocollection of the Journal, 
3nelVed sep~ratelY, ~nd we will U6e as a "~helf L~8t." a 
tOP1cally organizea Taole of ~ontent.3. ~ection8 of tne 
BaSeline kecord th~t are superceded oy new J ournal 
entries ... il~ be ret1rea to Obsolete status. Changes 
~ill be approvea ana recorded a3 ~n conliguration 
management of haraware aesign~. 7e)c 
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VIII. PLAN~ FOR 1~71 ~ 

A.. H.t':TwORK INFORMA.'l' IO~ C.t:NTEH l)EV:;LOPM~f;T AnD O}it.RATIOH ~k 

1. Computer ana Network Use d~l 

A. necessary documentation becomes availaole, we will 
bring up tne HBN NetworK Control Program (ff CP) and ~dN 
Telnet. we will then pertorm some te8ting oetore we 
provide network service. ~ala 

Initially, our lOCkl connect capacity allows for 12 
displays and. 24 typewriter termin.ls. ',0. til about 10 
displays and 6 typewriter terminals running NL~, 
response is satiSfactory, but marginal for display 
users. 'l'he oelivery in June of new ~ryant drums and 
measuring and tunin~ tne new system shO~1u increase 
capaci ty ana response. hOW much ilDprovement to expect is 
not known. ~a1b 

The system processing requirea to support a networK user 
is heavier than required to support a local type~riter 
user. Therefore we are not sure hOW man~ network users 
we w111 be aole to support without degrll.ding response 
seriously or requiring that we limit local loading by 
administrative restrictions. our init~al hope is tha~ we 
can handle b network users by mid-SUmmer with an 
optimistic expectat~on that we milht be aole to handle 
closer to l:i!. 6alc 

4s there is only limited interactive experience over the 
network, we do not Know what its response 
characteristics will be like. We may find that the 
delays CaUsed by two timeSharing ay.tems ana the networ~ 
transmission may allow us to .upport the higner numoer 
of network users without adding serious incremental 
response delays. The loading caused oy parallel 
proceeaes controlling intersite tile tranafers is alao 
an unknown f~ctor at tnis pOint. 6ald 

we plan to ~ncrease our reference and communication 
service capacity oy providing deferre~ execution 
faCilities whicn will a.llow HlS compa~iole t 'ile 
preparation ~n~ editing offline or in lOCal nosts; files 
so createa may then be entered ~nto NLS for further 
manipulation. dale 

To prevent file capacity tram being inaueQuate when 
needed, we are stud~ing WaYS of us~ng tape or facilit1es 
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SUCh as those at UCSd to give us ~n integratea auxiliary 
facility. oalf 

Our plans for proviaing online serV1C~ to the netWorK 
are briefly given below. 

stage v i8 to proviae experimental access to toe 
NIe for RACe ana a limitea number of west Ooast 
sites so that we can learn how to l.andle problems 
which may come up in actual network operation. 
TneSe siteS proviae a variety Of hosts .na the~r 
locI. tion on the ,.est Coast simplU'ies 

oallt 

aalgl 

communication auring th1S initial trial per10d. ball1a 

staKe a will allow access to the 'J.' EN~X Executive, 
TNLS, an init1al NetWork Dialog support System-esS 
(Which will allow online creation ana sUomission 
of messages and documents~ with harocopy mail 
aeliveryl, ~na the first release Of our TNLS users 
manual. oalglb 

Inith,llY, we will allow a Illaximum of two network 
users on at once. 6alilc 

There will be a two-day 
tor the initial sites. 

TNL~ courbe at SRI in June 
oalgla 

stage 1 (~arlY August): 

stale 1 is to provide access to tOe HIe from any 
site in the network having the appropriate access 

01.112 

software. balg2a 

stage 1 will allow access to the ~S~ ot Stage a 
with online access to documents and messages 
created online, online access to network related 
tiles such as the Nle Catalog, AHl-'A Network 
Resource Notebook, and other NIC documentation. oalg2b 

we expect to provide training to Sites desiring 
aCcess. we will ~llow ~8 m~ny netWorK users 
simultaneous access ~s we can, depending on 
initi~l success with system tuning. A reasonable 
gUess is a-a Users. 0&lg2c 

~t~ge 2 (October): 0&113 
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stage ~ will provide message delivery to files at 
remote sites (assuming protocols establiShed oy 
the Network working Group have oeen implemented), 
an initial deferred execution mode allowing users 
to prepare files on their systems and then nave 
them entered into TNL~ for furtner work, ana 
improved Query facilities of networK online files. 

0277 
1971 

ball!!:;lA. 
T~~EX-NLS performance so We hope to have illlprOVed 

as to 1l1low more network 
than .llowed. in Stage 1. 

users simultaneous access 
81l1g)b 

~. Other Reference and Communication Activ~tles 0.2 

M.ilin~1 we will continue to mllll kFC's and other 
material going to L~a.ison people a.s soon a.s we Can get 
the material duplicated, Which is USUally within ~4 to 
~~ hours after we receive it. We will mail material to 
station a.a:ents once each week, usually on triOa.ys. AS 
online inessa.ges and dOCUments are sent through the 
NIC~SS, we will tr.nsmit copies to the ~ddressees and to 
stations a.s appropr~ate. ~a.2a 

Catalo., ; We will continue to prOQuce Nle catalog 
listings ana indices, using improvea techniaues for 
tneir formatting anD printing. we will also develOp more 
automatic procedure" for handling the prODuction Of the 
catalog and maintenance of the master catalog citation 
data. Early design work and the product~on of the first 
c.talogs h.ve g~ven us aaditional unaerstanding of the 
proolems involved ana ideas for meeting tnese neeas. ~e 
Plan to produce catalogs on a montnly basis. 6a2b 

~. DIALOG SUPPORT SYSTEM u~VE~OPM~NT ~b 

1. Automatic Journal ~ntry 601 

After the transfer of NLS to tne ¥U¥-lU, our Journal 
entry a~a c.taloging procedures w~ll oe m~ae more 
automatic, and brought under airect UBer control from 
NLS. 601a 

~ntrY commands such as the following w~ll De used. ~blal 

Execute Journal 

Interrogate (optional ihter.ct1ve input 
request Illoae) 
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enterea) bblalc 

Comments (optional comment.s .boUt. the 
aocument.) t)clald 

Distr~cut.ion (to AKC or non-ARC people bY namel 
oblale 

SUbcollect.ions (NIC.AF!PS.~A8.etc.) ~blalf 

Keyworas (at user' s y~8cret.ion) 8blalg 

~: x~eaJ. te (for )-11. J,oUr aell,very to AtW 
aa6res~eesl I:Ibla1h 

(t.o start. file anu cat..log 
process) (lbl:.c.li 

Cat..,lo!!. entry, iJill.rllcopy torlil .. t.t.ing, .anu l:Iecure 
online filing ot t.ne doc ument ~re ~ncluaea in t.his 
process. 6bla2 

harocopy dist.riout.ion will oe UbeQ for all documenta 
at. first; optional online uelivery to ~Odressees ot 
link" (references) 'to tne Journal aoCulaent. i 'iles \l/'i1l 
follow soon t.hereal't.er. Ob1ii,3 

2. we plan t.o make Journal mat.er~al ever easier to reaQ 
online. By next. Fall ~e nope tnat any HLS user "tudYin~ _ 
Journal. ~tem [!laY jump l.ro,n a l~n k t.o ani Journal it.em tnill.1.. 
has been referenced ~it.nin the past. few Oats ~ith the speea 
of disc aCcess, ano wit.h .. "Worst catie " time 01" leas th ... n 
five m~nutes for 01. fl.le no"(. used. recently. 8c.2 

3. 
DS. 
• nO 

fUrther uevelop[Qent. .. no ~etailea uesi"n 
1'eat.ures inclUding worK on back"linxing, 
manipulation, .. no comment nandling will 

of otner neeaea 
.set jleneration 
continl.le • 

1. The basic aeaign and implementat.l.on of t.oe AR~ o~sel~ne 
management sys~em will proceed with operat.l.onal use or tasK 
planning proceaures ;tcross various .. reas irtc.l.uding 
development ana operatl.on ~n Service s,Ystem" ,HC, HL~, 
T~~EX. Hardware, Dialog Support. File ~YBtem, Management 

",3 

00 

System, ana Documentat l.on activities. ~cl 

2. task pl~nn1ng aata collectl.on will continue, Wl.tn 

N~tworx lnrormat~on ~ enter 

and Comput.er AUgmentea 'l'~am lnt~raction 
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1m~rOV ~hlen~ to oe maae 1n methoas of fll~ U~~ating bi those 
responsl~le for tasK m~nagement. 

Key ~lanning data ele~entB incluDe: oc~a 

~eq uirements (WI,~t ~ach tasK 18 supposea to proQucel 
t)c:2al 

cUYer(s) (otner t~SK\sJ sponsoring conauct of eacn 
task) o~~a2 

~eB1gn Q~tails (or Ilnks to Jo~rnal or other £11e~) ~cla3 
"11eston~ points (as appropriate) dc~~4 

~st1tlated oates Istart, completion, Quration, 
milestones) ocia5 

~st1matea resource use (peoPle, system, other) dc2~6 

~ub-taaKS (as appropriate) oC2a'7 
lJepenuenc1es on or 0:>' otner tasKS (bY tiJlle or ,jeBl~n) 

oc~ati 
lI . 'fio/ANSF.I!;}i uf NJ.,':; oct 

1. rra{lsfer of existin~ NLd ana TNLS features from the XD~ 
940 to the p~~-lO will oe complete~, witn needed cnan~es 
oe1ng made to tnose features wnere pract~cal Qurin~ the 
tr ... nsfer nrocess. l)u1 

2. Key Chan~es in T"L~ will be ru~ae to give users more 
access to textual entities in viewing anu editing 
ojJt:ratiuns. Tht: se will cellter aDoUt proviaing commands tor 
specif)'l.n~ alldresses more preciselY a.na i'or movement of a 
control marker within a iile to statements and ~itnin 
st ... tements to cnaracter PO~itions by cnaracter count, 
entity count, content, ana other s~ecitications. od2 

J. tNLS cuanges will oe made with tne oojective of giving 
NetworK users access to NL~ features an~ files 1n as useful 
a manner as pOSSible, recoi,n1zinfl!: existing ana future 
characteristics of tne modes and terminals from wnich tney 
1'1111 WOrK. 
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1. Npw hLS and Jo.xecIoIt.ivt! feat.ures 'Planned next. a.re t.ClOolie 
most. d1rect.lY support.1ng ~lG aeve1opment. ana ooer~tion 

oe 

ta~ks. oel 

2. Some Execut~ve ta.s~s are: 

~rum niagnostics 
ury~nt-UNIVAC System 
urum Com~ar1sons 
uisc D1a~Ilostlcs 
uisc Elevator Algor1tllfu 
NET link anu Advise Studies 
Tertiar y F~le Storage Study 
!ncreaSe o~en Files capaOility 
~etworK rile Transfer btudy 
~erfDrmance Measurements 
Stuuy Capac~ty Increase Needs ana ~oBs40iities 
bacK~round ~roce8s Development 
keor~anlz~ ACORE 
ulu scneauling Ues4~n 

j. ~Offie NLS taSKS are: 

wro8s file eaiting 
ueferred execution 
~t.tement Aadress ~pt~ons 
t:r08S ~e1'erence 

StateMent ~roperty L1Sts 
One Commana hackground 
t<ef,lote JJNL~ Specificat.ions 
l".:ommanQ biiCr(UP 
(;ollector ~orter Im~rovementB 

fast SUDst1tute 
Portrayal uenerator 
Help COlnmanu 
Novice t!oot: 

f. MUuULAk t'Ru.;R"l1tiING 

1. A fullY~developed .ugment.ation system Of a few years 
heuce will llave a very large reperto1re of commandS. 
representing a rich vocabulary for e!~citing help from tht: 
COllLputer systenl. 'ro experiment. me ... n~ngfulJ.y with an), one 
suuset of commands, desiglled to support a spec~al Kind of 
int.ellectual taSK, the eValuat10n must rigntfully be dOlle 
with~n a working environment in Which tne suojects are 
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Qoinl!: all of their associated worK in the Way tlley woula do 

0277 
lY71 

it in the ItcomjJlete worKsnop." 011 

2. Th1S means that to provide a pro~res s ive researcn 
envirofldlent in ""hich rapid and si~nilicant evolution c~n 
taKe Place, some sort of a "latest thing in co~plete 
wo r kshops" must be maintained as a laDoratory l 'or each 
experi menter. '1'0 maintain this in separate installations 
151 Quite impractical. d£2 

3. The computer network ol'fers an important hope here , i n 
that it makes ~t Possible ror people at aiStributea 
loc.tlon.! to share a "latetit tnin p: in complete worKsnopstl 
as an environment for their different, specilic 
"tool-aevelopment experiments. II dt3 

}'or several years Aw.t; haB been &11I1in" toward an 
experimental future in which this was the wAY 1r. whiCh 
our worK on ~ugment.tion systems would te done -. as 
plII.rt of a larger commun1 ty in which IIi.nY more people 
than we coula marsnal woula be workin. on aiffer ent 
fronts land at different. levels). 

For instance, much of our motivation tOWard the Dialog 
support ~ystem has been to facilitate close 
Collaooration between such aistr10utea 

tH'Ja 

system-development part1ciDants. ofJb 

4. Hes1des bein~ able to sustain collaburative dialol. the 
participants would be muen hel~ea if eacn coulC1 view a 
relativelY stable system as the oack~round in ""hlch ne 
exper i lnented with a new tOOl, a.nd if he coula very ra.piYlY 
ana 1naepenaently create anC1 modl.fy neW toOl features. of4 

5. !'Ie are launching development of Cl 1'I0duJ.ar proi; r ammin,; 
Sys tem explicitly to serve this ena. Design ~nd 
implement&tion of a preliminary system will occur C1uring 
19'n W1 tn further s t&ges of C1evelopment to follow. wnen N.LS 
has oeen 11I0aularized, it will be posS~Dle 10r instance to 
permit a worKer at l1tah to be given "cuatoui.uShip" of a 
private subset of moduJ,es pert.ining to tne manlPulation of 
one Kina of graPhiC-data packet in our f1le Qata nOd~s. of5 

He woulu be given nis private copies of tne source code 
files for these IllOd.ulel:J, and COUld aUG ana/or mOdlfy 
them at ""ill. Nis modules could oe indepenoently 
compiled OJ' him at .ny time; l,I.nC1 when he wiShes to 
experiment with the resulting " ne~ tOOl," h1S compileD 
modules COUld be linxea into the rest 01 tn~ NLS 

hetwork lnformatlon center 
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comp11ea-coue module set. at. r un tUle, p~rllol.ps l.0 Pli.ce 
of some mouule" that. tne standard. version of NLS offer" 
but that he 1~ red.Ol.ng. ijf~i. 

To ~xperiment with n1~ 1,.001, he coula U"e it in the 
mid"t of proce"ses, methods and l.nformat.ion that are 
part of a busy (ana eVOlving) working ll.fe in tne whole 
'oIork"hop. bf~b 

t.ach per"ofi could uO his private develop~le:nt Wl.tll 
minimal buraen on toe support system, a.na with maximum 
protection to the otn~r workshop users. 015c 

The stand .. ra-NLS Moaule set woula be control lea and 
upd.~ted. by a. central community process, "teadily 
integrating the improvements of the trii.l tool" a" ttley 
become tnoroughly checked. out. ijf~d 

Network Inforrna.tl.on t:enter 
~na ~omputer Augmented Team Interaction 

62 

) 

• 

• 

) 



, 

• 

SKI-A~C 1 JULY 71 b277 
lilossary 

IX. GLOSSA~~ 9 

ARC -- Acronym for Augmentation Research Cent~r . ~a 

A~PA -- AcrOnym tor tne Advanced Research proJects Agency 01 
the Office of the ~ecretary of Defense. ~c 

Augmentat10n -- In th1s report, extension, ilnprovement, or 
a.mpli11cat10n of human intellectual and organl.ztlt10nal 
caPabilities by means of close interactl.on witn computer aids 
and by use of special proce~ural ana o rganization techniqu~8 
designed to support and eXplol.t tnis interactl.on. 9c 

Bd&N -- Bolt BeraneK and ~ewm~n. A commercial research and 
aevelopment organization under contract to ARPA tor services 
to the ARPA ~etworK, and under other contractS that lead to 
frequent interaction with ARC. 9a 

uootstr&Pping -- A name for tne research strategy of the ARC. 
uy "bootstrapping " we mean taKing aavantage of tne feedbaCk in 
recursive development of systems. That is, we try to test 
waYs of augmenting intelligence by their usefUlness in 
aeveloping neW systems to augment intelll.gence. ~e 

branch ... - In the lH.S hierarChY of statements, a statement ana 
all sub statements that depen~ on it. ~f 

Center -- The same as AHC. 

Console -- As usea here, specl.ficallY a user's control console 
for the AHC's unline System \H1S). 'l'he consoles presently in 
use conSist of a diSPlay screen, a keytloard, a t'mouse't, ana a 

9. 

"Keyset". ~h 

Current Statement -- In NLS, normally tne last statement 
moQified, executed, or reproduced by the user, and, hence the 
statement that starts the sequence of the seqUence Renerator 
which generates tne Q1aplay image. Usually tne st.atement &1. 
tne top of the screen is tne current sttltement, but content 
analysis or screen splitting may aisplace or OD3cure it. ~i 

current Statement pointer 
current statement by N1~. 

The intern~l symDol fl.xed on t.he 

Dialol support system (DSS) -- The system of liles, programs. 
amd procedureS at AHC for storing, sortl.nK ana recovering tne 
interChange of thou,hts, Plana, memos, teChniCal documents , 

)I,; 

etc. that accompany our systen development. 9K 

Network Informatlon uenter 
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Ois).ilay St.art. St.at.ement _ .. THe same as "current. St.at.ernent." !lIl 

~xecut~ole lext. -- In NLS, a program or subrout.ine that is 
writ.t.en 1n charact.ers as all or part. Of a st.at.ement. and t.hat 
can be carried out. by ~ sl.mple command froll t.lle user. ym 

File .. - In NLS, tJlis refel'S to a unifiea collection of 
intormation hela in comput.er storage for use witn the online 
system. A i'ile rna)' contal.n text \~nglisn or iJrogram code), 
numerl.cal informat.l.on, ~r~~hics, or any COmoination of the~e. 
concept.ually, a file correspona~ roughly to ahara-copy 
document.. ~n 

Fl.eld Operations -- In programming ~LS, manl.pUlat.1ons that 
involve the capaCl.ty of tne PJJ}J-lu's soft.ware to hanolle parts 
of iioras. 

frozen statements -- In using NLS, statements ~ela as is on 
tne Ol.splay while otner ~arts of tne file are composed or 
modifiea. ~p 

Higher Level Processes -- (HL},) Processes in ~hl.ch t.he basic 
user features of uur online systems (particularly NLS and 
TNLSl are used as building-blockS in tile construct.ion of 
Ilrograms l.or carrYl.ng out. specific, perhaPS rat.ner coul.plicatea 
taSkS. yq 

IMP -- Acrony m for Int.erface Message processors. Haruware 
devices that. eoOe and decode 11leSS&f;es for t.raUSluss!on oetween 
the computers on t.ne ARPA Network. 9r 

Intellect 
a.na apply to 

The human competence to make, 
deci~!on makl.ng Knowleoge. 

Journal -- The open ended information storage and retrieval 
system that supports tne ~1alog Support Systew. 9t. 

~~yset. .. - A device liKe a stenograPhic machl.n~ consistinR of 
five keys to oe st.ruCK wi~h tne left hana in commanaing the 
onl~ne sy~te~ . ~u 

LJ.st .. - III the NLb nierarChY, the ll.st of a gl.ven stat.ement is 
t.he set of statewellt.s that are in the ~~ex of tne source of 
the r,iven statement and are 011 the same level with 1t. ';IV 

Markers -- A marKer is a symoolic name wh~cn the user m&y 
attacn to a partiCUlar cnaracter in & fl.le. It l.S invisl.ol~ on 
t.ne screen, ~ut vl.~lble t.o routines that searcn ror it.. ~w 

NetworK lnformatioll Center 
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Mouse ~- A device opera~ea oy ~he r1gnt nand 1n u8~ng the 
Online System. Tne mouse rolls freely on ~ny t!at surface, 
causing a cursor spot on the aisPlay screen tu move 
correspondingly. ~x 

folIC -- Acronym for Network lnformation "'enter, AJ<C'S key role 
in the ARPA computer Netwurk. The NIC is a computer~assisted 
reference Ilnd communication service for inforlna tion pertai n i ng 
to ~he network. ~y 

foiLS -- Acronym for ~he A~C Online system. ~z 

Plex -~ In the NLS hierarChY. the set of all st.tementa th.t 
have a common source. ja* 

Unl1ne :;ystem -- 'i'nis is .ll.t/C' s principal ~no central 
aevelopment in the area 01 computer aios to the human 
intellect. As presently constitutea, it is a time-sbared 
mul~i-console system for the composition, s~uoy, and 
modific&tion Of files (see ae1'inition ot ".n.le"). Many 
details of the 8ys~em are described in the ooay of this 
report. 

Pointer -- An old name for marker. 

KADC -~ Acronym for ~ome Air uevelopment Center. 

Sequence Generator -- A routine that, When given the number 
that identifies a statement ~nternallY(the ~T!U), will search 
through tHe file ana fino all the sLlosequent St.tellienta that 
observe the current viewapecs. 

j~I -- Acronym for stanford Hesearch Institute 

S'l'IO -- Acronym for sta~elT,ent identifier. A nUmber un i que to 
eaCh statement in a. file and that remains wl.tn tne da~a. 

9" 

~.b 

900 

900 

9'· 

regardless of editing. ::t ll f 

~ource -- In the NLS hierarChY, the first suclist of a 
Btatemen~ is the set of st~tements immeaiatelY celow it~ the 
SeCond suolist is .11 statements one level celo~ tnem, .nd s o 
the nth subJ.ist of statement IISIl is the set 01' statements 't. hat 
are in the first sUblis~ Of the statemen~s in tile (n-11th 
sublist of "a". ~a, 

Statement -- The oasic structural unit of a fl.le. A sta~ement 
consists of an aroitrary string of ~ext, plus graphiC 
information. A tile cons~s~s of a numoer of Bt~tement8 in 
arranged an explicl.t hierarChical structure. 9a h 

Networ~ Information Cente r 
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T~xtPointer .. - In NLS .s usee on tne PlJl'-lU. tn~ fixation oy 
NLS on a s~ac~ betwe~n two cn~racters which a~lows tne users 
to b~ sure editing or execution of executab~e text will begin 
~ith the fOllowin~ character. jai 

TNLS -- Acronym for Typewriter online systeln. Tne system 
used in ARC trom typewriter type termals from early 1971 on. 
It differs from TU~AS internallY 1n using core nL~ with 
adapt~ve routines that are Called automatically when the user 
n .. mes his terminal 1n logtl,ing in, ana externall.>' in a number 
of adaitlonal powerful eaiting comrnanas. 9aj 

'.l'QDAS -- Acronym for 'L'ype", rlter Orientea Documentation A1a 
System. Tne version of NLS us eoJ from typewr~ter ~lKe terminals 
prior to 1971. 9,,1( 

'l" ree Meta .... The compiler -comp iler system 01' "Wlj, u"ea \.0 
compile all tne lallRua~es at A~C. 
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A~P~N~IChS 11 

ito. APf/ENDl.( A, 1/(,) BOX 11a 

.1.. 1/0 CONTROL SYSTEM lh,l 

l. General 11a2 

The 1/0 con~rol box connects onto tne P~P-IO 110 ~y8tem 
a.nd l.S usea to int.erface control 81,,11&13 and interrupt 
signals between Various external aevices and tne PDP·l~. 

lla2a 
J. CONtJ To Devl.ces 11;,&.3 

The PDP-IO controls extern.l aevice. througn the 
execution of a CO NO instruction Wl.tn aevice coce 420. 

Toe r1"ht ha.lf o f t.he word has toe l 'ollowing for mat . 

2L :n .33 J> .. ., 
: ignore : l:i! oits 

.. - ...... - -- -- -- ., 
auo- oevice o1t.tl order cOQe 

lla3a 

lla.JaJ.A. 

dy se t.tillii aits :i! l tnrougn 32, tne order caae Can bl! 
transmitted to any number up to 12 eXtern~l devices. 

llaJa.2 
aita J3 t nl"ougn j" a re decodea to gener~'t.e one of 
t:ilht. eommancU t.ha.t. can b~ t.ransm1t.t.eu t.o t.ne 
indicat.ea aeviet:~. 

order code 0 liaS o~en r~servea t.o represent. a 
reset. commano. 

In t;eneral only t.oe Il.rst f ou r order coaes nave 

11a3a3 

lla)aJa 

been aecoaea in t. ll e haraware. 11a)otjb 

when t.he IIi<lSJ::T" s wit.ch on t.ne PlJP"lv conso1 13 
pusheo t.ne order eoae 0 is transml.t.t.ed t.o all 12 
oev1eeB. 

~it a8si&nment wit.hin t.his fiela .8 Well as order 
function~ are aeline~ beloR. 
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ana liom,-,uter Augmenteo 'rea m Int.eraCt.l.OIl 
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lla)ah. 
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Visc/Vrum System 0 reset. syst.em 
reset. arull: 
reset. (li8C 
atart. arum 

1 
2 
3 

• 5 
6 
0 
1 

• , 
u 
1 

• , 
&.'i 1.1l.U. 0 

1 
4!0 }lrl.nter u 

1 
'i. 'l Netw",rk u 

1 
< 
j 

u 
1 

4!5 lInUee<.l 
<. 
~3 

;.!<: 

2" 

~. CU~I from uevices 

liO cna.in disc 
GO no·cn~ln alsc 
lIisconnect clisc 
rese\. 
l.nitiat.e 
pause 
restart 
reset. 
l.nitl.lI.te 
pause 
restart. 
reset 
l.nitl.ate 
reset 
l.nitl.at.e 
reset. 
timer 
recel.ve 
benu 
reset. 
init.l.at.e:: 

rne ~lIP-~O Can sample tile state u! Varl.OUB eAt.ernal UeVl.CeB 
t.nrougn the execut.l.on of ~ uu~I l.rlstructioll wit.h aevice eoae of 
~&.U. 

~J:ne right. nalf of t.ne \<lord u.,.s tne follo.ing torntat • 

. -
10 Cl.t!'l ., 

Uomplete fleX1bi11tJ is allowea in conJlect.1n~ any 

~~~worK lnform~t.1on Uent.er 
.. na l,iulnp ... t.er Au~mented TeCi"fl Inte ractiotl 

7't. 
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status condition of any d~vice to some pRrticu!ar 
witnin ~n~B flela. 

oit 
llU.a2 

b~t assignments witnin tnis tiel a are defined bel~w. 
11a4&) 

t,,~ t device afla conul. 'tiOn 

I)rUnl nu s.)' 
Disc bUSy 
Disc error 
Display 1 DUS.)' 
Display 1 error 
Displa.y 2 QUai 
Dlsp.lay 2 error 
I.D. C. Quay 
I.D .C. error 
Printer bUI:I)' 
l'rinter errOr 
t'letwork DUSY 
J.l et"ork error 
H.S .Li. S. UUAY 
~.S.U.S. uu~y 

3, 
34 
33 
32 
31 
30 
29 
28 
17 
26 
25 
2' 
23 
22 
21 
20 
19 
10 11 a lI.a:"a 

~. Interrupt hanalinK 

'rhe f'lJP~lO controls uotn the in terrupt .level a r,1 t.he 
lIIasKlnP.': of 't.nose aevicel:l froJil wnl.<.:h it Set:Ko In't.erru!Jt.s. 
Control l.B executea 't.llrOUP'h .,ev~ral Uvt11 ... nll CONO 

lla5 

lnstructiona to th~ i/u control bOX. llaSa 

flag reglster lla,:,b 

tne fl~~ regls't.er stores tne Ol.tS ~hl.cn are tr~ln~ to 
~enerate an l.nt~rrupt to toe ~~~~.l U system. lla~bl 

l'n11!1 regl.Bter cl4n be saDlpl~a 0.)' tile execu't.ion at· ~ 
CUNI instructioli witn a ue\l.ce COOc of 414. lla!>u2 

lJa ta will be prc.ientea witn tne rOllOwl.ng formd.'t.. 
11oJ.!1u~a 

--
--

ignc..re -- -- ~ .. --

Network InfoJ'm~t10(1 L ~nter 

arid lJoillputer Al.igmeuteu 1'el&m Interl'l.ctl.O!'l 
73 



S~I-AHC 1 JULY 11 0277 
Appendix A, I/O B~x 

8i~s l~ through ~~ ~re set ~nen an 1nterrupt 
been reQuestea from the ~ppropriate aevice. 

ha. 
lla,)a:.!b 

Devic es are a8si~ned to oit pOS1~1on8 accora1ng 
the fullowing table. 

co 
lla5b4!C 

"'T UhVICE 

29 
26 

'" 2. 

Bryar.t !.l1sc:.onormal 1nterrU\'lt 
br)anL D1sc;norroal 1nterruPt 
Display bYHtem 1 

25 
24 
23 
22 
21 
20 
1Y 
10 

Disp~ay Sys~em 2 
I.V.c.;. 
Printer 
Network .. 1nput 
NetworK ~ ou~pUt 

ii.::i.u.S. 

XCu~t; tal.lure 11a5b:.!cl 

'J,'111S refl!:1ster can Ot! ,noaified oy tHe PDp .. IU tnrough 
the execution of a. L:uNO 1Tlstruction Witn a. dev1ce 
ccae of ILJ.4. 11a;,03 

The right. na1f 01 the lns'truc'tion h .. ,s 'tfiC 
fOllow~n~ fOI·wat.. 11aSbja 

10 251 .)0 :U. )4:! 3':) -- ~~ .......... .. --
: 1t.nor~ : 

.. - ...... - -...... 
.!la.ll.s 

Uits 10 throu,n 4:!~ ina1cate 
reitl.s'Ler to ue effectea. 

tn~ bl.t~ or the t1 ... ~ 
l1a!Hdb 

If b 4 't 30 is set, then 'Lhe l.nul.cateQ bi~s of 
f!a& reiister are to be set to zero. 

Ii oit 31 is set. , toell the l.nd1cat.~Q 01ta of 
flag register are to oe set to on~ . 

hetWOrK Infor3~Lion G ~nt~r 

tile 
l!a;,o)c 

tile 
llii.~o.;j(1 

.. no l..omputer Augmentell Te41ij lnterat:tion 
74 
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If b1~ 32 is set, then all the 01ts of the flag 

o~77 
I/O Box 

regiater are to oe set to z~ro. lla>o3e 

MaSK A register 

',Lni" register conttll.ns a 1;2 blot ma sk ana a ~ bit 
interrupt level register. An 1nterrUpt 1s generateo 
on the aypropr1ate priority i nterrupt. cnannel when a 
one occurs both in tile flaK re~1.!:1ter ana in the m",.sK 
A register. lla~cl 

The source of ",0 1nterrupt Que to mask A can be 
aeterml.ned tnrougn the executl.on ~f a CONI 
instruction wl.th • devl.ce eoae of 4vO. lla~cla 

Dat~ will ~e returneu with toe follow1rl~ 
forlnat. 

29 .. - -- -- -- .. - -.... - --
12 bits l.illCre -- -.. -- -.. ..- --

m",SK A ",n~ flag.!:! 

blots lU tllruugn 29 will oe returl.ea ~s Qneti 
only 1f uo~n • bit for mask A ana Lne 
corresponol.n~ ilag bl.t Clrl! set. 

'the mask A register can be mOIll.!l.eiJ t.hroul!;ll t.ne 
executl.on 01' a CO JtU l.nstruct.ion ~l.tn a uevice coae 
,,00. 

Tne rl.~ht hal~ of the in~truction n.a Lhe 

lla!)ch. l 

llaScl:.l.2 

lla.)cla.' 

of 
lla5c2 

!ollo~in~ forwClt.. lla.)c~a 

-. -- -- --.- .-
-- -- -- .-

masie A 

~its lb throu~h 29 indicate tne bits Of ma~K A to 
be ai'!ected. lla.!:ic:'::b 

Ii Ol.t 30 is set. then tne ~na1Cateu 
mClSK .re to oe Sl!t. to zero • 

Ol.ts of tile 
llR."c~c 

N~t.worK l nformat l.on !; er.ter 
ana ComlJuter AUKmenteu Te'ln. Intt:r,,-ction 
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If' oi t 31 1s s~t, th~n tn~ 1naica t.ea bi td of 
maSK &r~ to De set. to on~. 

t.1~ 

lla5cO:!d 

If bit J2 is set, then the interr~Pt lev~l 
regil:lter loS tu oe u"Qat~d ""lotn tne contents of 
bits jj tnrou~h .:15. lla5c~e 

tnlos regist~r Call be 3ampled t/lrou~h tne execution 
a DATAl in~truct10n ·"'ith a device coue of 40U. 

lJata is returnee J.n tne fOl.1.ow"ing form ... t. 

29 .... ...'" -. --
: lognore : .- -- .- "'- --

ot 
lla~c3 

lla,5c:;a 

mask A priority 11&5cJal 

lla5cjD 

Bits J.:I through j~ indicate the lon~erru~t. level 
set. for mask A. lla5cje 

MaSK b regi"'t.er 

']:ni8 reglodter contaill3 a lC! blot mas;': all..1 iI. .:I blot. 
interrupt level reRi~ter. An loliterrupt. loS ~erler~ted 
on the app roprloat.e PrJ.ority interrul-lt cn;j.nne.i '",hen a 
one oceul's baton lon the flag rell.lotlter ... na lon tilt: /TlasrC 
1. rer,1I:lt~r. 11a5>01 

The opera~ion uf tnJ.~ masK re~l.ster 1S l.Jerlt1c~1 to 
ttLat of t.ne maare: A re~1ster Wl.tn tilt: provlS10n th~t 
the olev1ce code .tor the ap)..ropriM.t.1: (;UI~lJ, CONI, ana 
JJATAI 1.Ilstruetions J.S uU.Ij.. ll",~oi 

Interru~ts for 'die uN IVAL a rum .. r'e tLil.na1eO sep",r .. t.~lY 
trom the otuer ut::vl.ces to ... 110111 for ... oJnl.Qul! 
inttorrupt level .lur t.nls aevic~ . lla5el 

An int.el ' rlJ~t is ,;el·,er .. teQ tI(1 t ... ~ ii.VprupI'1.te 
J.nterrupt leve~ ~f ~ne urUb flag lo~ ~et. lla~e2 

Tile ti~[:.~e tlf tne ,-,rum lJ.3.i ~~t Call oe s;'wpleC1 
t.1,rouCIi tne e.<ecut.ion of a ",Old l.nl:ltruetioil witr. II 
C1evl.ct: coae 01 ~lu. 11a:>e:.ca 

!tet'HorK J,nforlnil.tl.Orl wenter 
ana ",;o~')Ju ter Au~melltea Team Interactl.LJn 
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29 J~ 

ienurt> -- -. --

.277 
1/0 Box 

lJrum £lag lla..!;ie2a2 

Blot 29 1s returned as a one 11 tne dru~ 
bit is 8~t. 

'l'ne Urul,1 .flag an .... priori 'toy int.errupt level can be 
moai:i"1eu throUj(n t.he execut.1on of .. IJUriU l.nst.ruction 
with aeVl.ce code 41U lla~~3 

Tne r1Knt hal! Of tne instructiun ha~ tne 
rOllow~ng CorM~t 

)u 31 ,;2 jj -- .... -.. --
l.~nore 

control 

lla.Se.3a 

--
Blot JU will reset the ~rum 11ag. lla~eJb 

d1t 31 will se ~ tne Drum £l.g. lla5e)c 

If bit j2 is b~t. the tne priority 1nterrupt l~vel 
wl.ll be set to tilt: valut: contd.l.neo l.lL Ol.t.!'t .J3 
tnrougl. J~. lla~ejd 

Tne Drum l.nterru~~ level can ue sa~lpleu tnruURll tile 
execution of a UAfAI instructl.on W1tn ~ ct~Vl.C~ eoae 
of 410 . ll~~eb 

Uata is returne,l 'ftith. tne follo\tn.oK fOr ll, ... t.. 

3J j, -- -- --
i&lIore -- -.. -- --

~rior1~Y llaje~al 

b~t.~ j:J tnrou~h .;l!;l ino.lic at. e t.rle aJ.sc prlOrl.t.y 
in~errupt. level. 

l'ict.¥lorK 1,1.format.l.OO Cent.er 
and UO~I~uter Augment.eo T~~d I ilt.er~ction 
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The urum interrupt can ce turned Otf by setting 
tile prior1ty level to zero. 11~Se4c 

Net.worK lnfol"lilatioll Cent.er 
~nQ Comput~r Augmentea T~al~ Interaction 
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1. Gener .. l 

Tne sUbsyst.em descrioea here consist.s or u hil(n-s peea 
UNIVAC iJrum unit-a Inodel fh - 4J2, .no a u~lVAC Urun. 
cont.rol unit. mOOel ",012, connecteo to a. l-'.uP-IO lliel~ory 

bus through a s~ecial V1sc-VrUrn Gnannel Logic unit. 

Toe total storage ~v~l~aole O~ tne 4 Drum units is 
1,040,57b words witn an average ~ccess t1me of U.j 
~il118econas and a transfer rate of 24U,OOU 
word.s/secana. 

Tne Di3c-DrUrn Channel LO~1c processes cOmmands to the 
drul~ by retl.aing a Unit keference \,;ell (UkL.) in memor,t 
for in.!ltruct.ions • .Ln auu1t10n it allows tile dryant DiSC 
controller to share access to memory through toe same 
Inemory ou~. 

In ~adit1on to act1n~ as a drum contro1ler/1nter!ace, 
the oisc-vrum Channel Logic also connects the ~ryant 
l)i8C ~ystem with the PDP-HI memory . !-jemory access 1S 
multiplexed oet\ll~en the disc and drulll .. cycl!! at a 

llb 

1101 

libla 

llolb 

llllie 

t1me where tne arum nA.S hign pr10rl.ty. Ilb1cl 

The Vi~c - Drum cnannel Logic is conneCteu to the 
PUP-IO m~mory througll tne h11!:h priority .-ort of tne 
u.r..e rlA -lU memori LUoaules . Ilb1c2 

The arum UR~ is a fixeu. three-wora olock of computer 
core t'lernory. 

U"C function "ord fvr Jrum 
wora count ana memory Iladres s 

1101d 

U i\1,,; 1 
UrlC 2 

6, 
65 
66 !'Jtatus messi."f" 1101u1 

2. COIW, COtil. and Interrupt Instructions 

Three cUNO l.ustructl.ons are aefint!1J for tnt! d1SC: 
SUbsystem. 

'l'ne CUIW codes are (uevice code 420) 

Reset ~l.Bc/uru m system 
loiesf"t nru[~ 

11u2 

1102A. 

1102al 

74220U OQCOI0 
742,,0(.; uuOol1 
7422Ul,) 00001) .:::itart lJ r Un 111)2ala 

The C0NO actl.ons are: 

NetworK Information Lenter 
and ~omputer Au~ment~d Tea~ Interact10n 

'19 
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Start ~rurn -- Tn1~ CO~O causes the controller to 
eXecULe the command containeJ in the U~C. ~lb~~~a 

COlum ana processing COllSl,sts of fetcnin& the 
control \Ooras irom memor)" trall.::l m1ttin&: t.he 
funct.ion word t.o t.he arUIQ, and m"naging: t.he 
result.ing aata translers oetween memory and 
urum . llo2a2.1 

A ~t.art Urum G0~U 1s~uea wn11e t~e system is 
bU~y will ~e 1~norea. ~lO~a2.2 

Reset. tJrum -- '.1' /11.S CONu immedJ.a t.ely t.ermJ.nl+., t.es anY 
~ru~ operat.ion J.n process ~nen t.ne ~u~o loS 

receJ.vea, anu ret.urns tne system to Lne Q1SCOnnect 
st.at.e. llb2a~b 

~eset uisc/druill ~ystem -- Th1s ~ONO ~mmeaiatelY 
termJ.nates any di~c or urum operation ~nu return 
t.oe entire QJ.sc/urum cn.nnel lOiie to tne reset. 
state . 

One CONI conaitJ.on is sen sea. 

Th~ CUNI oevice code is 4~U 

Sen~e J.npu t. 
concit.10ns 

!:lit 3,. This bit is set t.o a one 1£ the urum 

Drum Int.t:rrupt. 

All int.errupt is generateu on tne appropriate 
1nt~rrupt level of toe Drum Flag 1S ~et. 

llo2a:tc 

1102b 

11o~Ol 

Ilb20la 

Ilb2blb 

1102c 

Ilb2cl 

ine Drum flag aou priority interrupt level can be 
MOQifiec t.nrou~n tile execut.ioll of a CONU instruction 
with a aevice coae Of 410 . llo2~2 

81t. 30 set w1.ll reset tile Drum flag 1102c~a 

Hit. .;11 set will st:t toe JJrUJ" fla~ . llo2c~b 

If b1L 32 is ~et., the prior1ty ~n~errupt level 
will be set to toe val~e cootaillea 10 bits JJ 
throUKn 3~. llo~c~c 

~~tWOrK lnlorm~tion Center 
and Computer AUg8entea ~eahl Inter~ction 
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~ppena~x tl, UNIVAC urum ~)stem 

A more complete description of the CO~O, CONI and 
interrupt capability for special Oaruware uevices Cdn be 
found 1n the 1/0 COJ'l'l'Hu1. dO). ~ect.l.OU of toe appendix. llo~d 

3. UI'tG l'roceasing 1103 

U --

During the i,.ommanO ta.ble prOceSSl.lilli: aeQUellCe, 
~oro of the vRC will be fetched fl.rat. 

t.he second 
Ilb3a 

Tne second word of tne UKe na. t.tle fO!lowl.ng torma.t-. 
11o.3kl 

utW+l 
1'( lB 3, -- .-

WOTa count r1emor.Y Add.ress Ilb3a!a 

Al.t.s U - 1'1 A positl.V~ wora count includin'i!: tne 
va.lue 'Zero. IlbJalb 

Blots !b-J5 are an Ib bit aaareas 1naicating the 
fl.Tst word in l'lJP .. IO n,emory for tue current 
tranSfer. If this adaress 1S to Ue extendea to ~u 
bits for use witn the Bb&N pa~ing uox, toe two 
aoaitl.onal bi~s are to oe fauna in ~he f1rst word 
of the URe. 1103~lc 

1f either 8 zero wor~ count or a memOry p~r1ty error 
is detectea while read ink this wora vf tne UkC, tn~ 
st~tus word will be written inuicating SUch an error 
ana tile process termina tea wi ~n no cOmliland ffen t. to 
t!le drum. llb3a2 

After reaa1n~ tne first word of tile UhC ~na finoinr a 
non-zero war a count, toe first word "conta1n1ng the ar~ffi 

command is read. 110ju 

NetworK lnforma~ion ~enter 
ana ~offiput~r Augmented T~~J~ Inter~ction 
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~yst.em 

ThloS word has t.he following forn •• \.. , 12 •• is 17 -- -- --
-- -- -- -- -- -- --COde Ignore Iaent IJrUli1 unit 

2. 2.1 3> .- -- -- -- -- --
-- -- -- -- --Band ho. Angular Alluress .l.lb)olb 

Bits 0 - S TI1loS is a function code to be ~e'lt to the 
dru~ contro.l.ler. only S coaes are acCeptaole and all 
others will result. ill t.ermlonat.loo, wit.h an appropru.t.e 
error b1\. in t.he cnannel stat.us re port.. 'the allowed 
!unct.loons are descr10ea below. Ilblb2 

v. Con t.inuous Write 
.2 Relo.U Normal 
41 keaa ~arlY 
4J Read J.,ate 
OJ Send An~ular Aadres8 

COdes 02 ana ~~ are normally used to write and 
rea a w~th the arum. 

Ilblo2a 

llolb£lb 

COdes 41 ana kl are t.he same as t.ne continuous 
Qeaa \k2) funct.ion exce~t that the arum reQd 
probes are shifted to read oata pUlses sI1~nt.ly 
ea.rli~r or l~ter. These funct.ions can be used to 
try to recover d.ta following a parit.y error, or 
to aloa online maintenance. Ilolb2c 

Cod e ~) i8 used to instruct tne U~IYAC controller 
to sena • status ~ord contalonirlg tne current. 
o:tngul.r adaress of t.he urum spec11'iea by tne 
fUnct~on Word. Tilis is a special commana in as 
much k~ the cn.nnel logic ignores toe word count 
fiela. (tois !iela must. oe non-zero nowever so 
tna 1. tne Channel Lo~ic .".111 reaa t.nlo8 wora in tCie 
Uk'~) . 110Jo:.!a 

'J.' h ~ Angulll.r report. is based on t.he selected 
Dr um Unit . The remaining bit.s or t.ne urum 
address (10-l5) will be lognoreu. llbJb201 

~etworK Information ~ent.er 
ana ~ompute r Au~ment.ed Team lnteraction 
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In most Cases, the interrupt is returned w1tn~n 
about 30 m~c rosecon~8 after the ~0NU is l.88ueO. 
If the "dead space" is unaer tOe read heaG wnen 
tnt function 18 1n prORreS8, UP to 2JU 

0271 
System 

micrOBeconas Inay elaJjse. IlbJo202 

If this function wora adaresses ~n inoperable 
drum unit, the status word contalnlnR th~ 
Illegal AadreSB (54) status coue 18 returneu. 

11oJb203 
Tnt! format of the Angular Poslt.ion Report 113 
described uncer the ::.tatus woro. IltlJa2ah. 

1:Il. t!! 12-14 'l' tll.s 1s an ioent fl.eld wnicn mU8t oe 
to either all one's or all zero ' s. 

seC 
llbjo3 

Hits J.5-J.';i 
interpret.t:d 

Tne se aits represent the drum 
by t.ne II/'o IVA!,; (.;ontroller. 

a.ddress 

If tne cn~nnel Logic detects e~ther an illeg~l 
commano or • par~ty error the operation will be 
term1n~teu with appropriate b~ts set in the At~tU8 
lIIora. 

•• 
110.:lb4 

llb )o5 

After processing tne two woras in the U~C, the Channel 
will then proceed to transfer data unti! tne word count 
becomes zero. At this point a Control !,iOae of .3) i8 
generatea ana sent to the UNlvAC Contro!ler so as to 
conclude the current function and return the arUm st.tU8 
to toe Channel Lo~ic. l 'he drum statuI:! 1Ill o rmat1on 1s 
used bY toe ~hannel 10g1c 1n updating the status woru ~n 
the ukC. llb3c 

4. Status ~eport 1104. 

o 

Before setting the lJrUnl Flal at tne completion Of a 
command, the third woru in the UNC 1s uPdatea oy the 
Drum Control Logic. 

This wora \1111 nave the 1'o11ow~n~ l'ormat. 

URG+, 
,; b !l 12 -.. -.. .. ... -- ......... --

... - .. - -- -- -.. ..... ... .. 
status cn~nnel orum l.n!Orlna. ticn 

coce status 

~etwork lnformatlon ~enter 
ana computer AUgmerlted Te~a Interact~on 

8) 

Ilb4al 

Ilb4al a. 
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~i~s O -~ Th e S~~~U3 code whicn ~s Te~urned tram ~~e 
UNIVAC controller w~11 have only ~lloSe values 
oescribea below. 1~04~2 

(OUI - Channel faul~ llblla~a 

An error walll aetected oy t.he U1.sc"Ur urr. 
Cont.rol ler sucn that no request was passed on 
to the UNIVAC ~ystern. 1104a~~1 

Tne error de~ected 1s indicatea within the 
Ch annel status portion of tne ~t~tus word. 11bua2a2 

Tile contents of the 2& low- oreer bits of tll~ 

status woro are 1naeter m.nate ~na should be 
ignored. 1104a2a3 

(14) - Fault 1104a2b 

The Fault atatu~ coce i lll usea ~o inform the 
procellisor that a harQware rnaJ.fl.lnction has 
occurred . n the sUbsystefu. Condition s wnicn 
can caullie a Fault lnaicat.lon are ; Ilb4a~ol 

More than one reaa-wr~t~ head n~~ oeen 
llIelectea. Ilb4a2bla 

Power to the drum unit.s nas been 
au ring t.he operation. 

interruptea 
lloua.2blb 

Ang ular aaaress circuits in all FH -432 
unit are out of synchronizat.10n. 

drum 
llb4a2blc 

The ~H!Tl VULtAGE switch in tne control 
is OFF When any funct.lon waS received. 

unlot 
IlotLa2old 

The content.s of the 24 low-order oits of the 
stat.us Jora are indetermlnate ana snould be 
19f1ored. 11 ob &2 02 

ThlS error coae can reSUlt. from any of t.he 
Valid fUnction codes ul3eu on tn1 1:1 syst.em. llb4a&!o3 

(2U) - Angular ~dcress 11oua2c 

rhe Angular Aduress status c01e is sent to the 
processor in response to Senu ~ngular A1are~s 
{Unction (Ot2). For 'tohe fH-b32 aru\", unit, tne 
11 low-order 0.1.5 of the statuS woru con~a1n 

Network Inform.t~on Genter 
ana Computer Augmented Tea ~ Interaetio!l 
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~ne an~~l.r adaress oresen~ acou~ lu 
microseconds oefore ~ne ~i:ne tne vrum j'l ... jt 

d2 '} 7 

Int.errupt sl.gn .. l was turrleo on . l.l.b4a2cl 

110ha.cd 

The lno-ot-file status coue 1S usea to 1nfor ~ 
~h~ processor that ~he nex~ 5e4U~n~1al kcdress 
is outs iae toe set of le~1~im .. te ar'um adcresses 
of ~he p~r~icular ~uosys~eM, is 00 ~n 
inoperable arum, or' is on 10l:,iCal CrUil] uII1t 1 
for ~ wr1~e function ~nen a ~K1T~ lO~Ko u r 
SWi~Cil is bet ",no apPliea to arUll1 ullit 1 . 11cII.a201 

'fll1oS status coae is Kel!er.~ea orlly throu~h 
iucnment of ~ne urum aduress UUrl.nK a 
futll.;tion. 1104a202 

A s~.~us wora containing an ~nU - o£-f11e sta~us 

cOQe l.S generated in response t o any of ~he 
vill.lo func ~iCHI codes except .senu Angula.r 
~dal·ess. lluija2aJ 

The contents of ~ne ~4 low-order 01~S of t.he 
s~atus wora are inoe~erml.Clate ana should be 
ignorea. 1104a2u4 

(II.U) - ~orrnal ~oillplet.l.Oll 11o.lla4:!e 

If a NormG.l CORple~ion i~ ~eneraLed at ~ne ena 
01 il data transfer, ~hen toe prev10us fUllet10H 
WaS completed without an error 1etecteo. 11uOa2e1 

Toe contents ot the 24 low-oruer oi~ s of the 
status vora are inae~erm~na~e ",no snou l d be 
.lgnored. 11oua~e2 

(~4) - Ille~al Auures~ 

tn~ I11e~al ~duress ~tRtus code ~s use~ to 
.lntorm ~he processor 1.0 ... 1. ~oe IolrUII! adaress .l. !t 
~ne iunctioll wore .l8 inv .. ll.lJ. . 11olj.a 4:! fl 

An .lnValid aduress is de%ineu as an adGress 
apecif~ea in any reaa or write function woru 
wn1c n is not w.l~hin the set of leKitim&~e 
aaal-~sses 10r t,he SUt/syste lli (.Ir wn1.cn loS on ;t.t. 
inoperaole arum . 1104a4:!12 

Ne~~or~ InforlRdtion uentet 
ana !,.,omput,er Augmenteo '.1.'~"'Ji, Int~raction 
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hp p~ndix D, UNIV AC ~ru ~ ~y 5~~m 

Ar .... ddress specifiea in a w rJ. ~e ~unc~l.on word 
wnich is in ~he se~ o f aaaresses loCke1 ou~ oY 
~ w~lT~ LOcKOUt ~Wl.tch 15 also aesi~ned as ~n 

inva.lid aduress . 1104a 2J. 3 

It a functl.on ~ora s~ecifies an invalid 
aaaress, Lile func~ion is not ini ~1.8~ea, ana no 
da ta is ~ransferreQ to or from the drum. Ilb4a2fh 

~he COI\tent5 01 the i4 low-oruer bits of the 
status woru are inde~erm1nate ana ~nould be 
igno red. Ilb4a~15 

(6Xl - Pari~y Error 

Toe Pari~y ~rror s~atus cooe i~ used ~o inform 
toe processor that the con~rol unl.~ detectea a 
parity error o uring a read operatioll. Toe ~ h 
low-oruer Clts o f the st.~us wora contain tne 
arum addre8~ 0 1 the wora in wh1cn the error was 
oetec~ed. llo.a~~l 

If a data parJ.ty err~r 1S ae~ec~ea , ~ne statuB 
woru is maae available to ~ne processor, ana 
~ne Interrupt siRnal is ~u rned 00 only after 
the processor haS accepted all parity -correct 
aa~a ~oros rea a f or l.npu~ to tOe processor 
before the erro r was de~ectea. ~n p error wore 
is not maCe available to ~ne pr ocessor. !I 04a2K2 

Tn~ follow lon g ~rocedure 1.5 recom mended in 
attemptln~ to recover fro ln a parity er r or 
conaition. 

Initiate a ~ontinuous ~eaa (U ~ ) functlon ana 
check wnether the pa r1ty error persists . 

11b 4a2,,-,a. 
If the par~~y error is report~a, initiate a 
l'Ieaa t:ilrlY' (4 1) funct1~n . 11o ha, 2g Jb 

If tne parl.~Y error pers1stS, 1nitiate ~ 
~ ea. o La~e I~Jl functi~ll to cn eCK Rg~io f or 
correct ~Gr1ty . llp h a~?,jc 

If ~he oar1 ty errc r is tne respons e rece~veo 

~or ~acll step o ! tile rccO\el'y proceaure, 
th en tn ~ erro r mu st be c ons ~a~reu a 
Ilon - recover~tl~ ~rum errur. 

~e~~ork lnformatlon Center 
ano ~omputer Augmetltea TeaJ~ Int~raction 
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A~pena~x b, UNIVAC urum 

The dl.i!:1t oesl.l!,n8.ted "X" colon be ~ny mtrnoer from 
1 tnrou~h '( to signi.1Y tne portion or portions 

O'J.77 
System 

of the wora cont~inink tne parl.ty error. Ilo4&~1!,4 

Incorrect P"rl.t.y 

2. throuv.h 35 
12 throujlll 2, 
12 tnrough 23 iIIUU 24 thrc.u(!'l'l 3; 

0 tnrough 11 
0 tnrough 11 "na ~4 thrvugn J > 
0 tnrough 11 .. na 12 tnrou~l1 23 
All t.l1ree l'J.~oit segments lloJoa'J.g4a 

dits b-ll This field is usea by tile Cnannel Lo~l.c 

tu indiCAte "ny t.lll~ conditions tnat it may aetect . 
tne oita used &nu tile correspOOOl.ng error~ are listeo 
below. Ilb4a) 

Bit 0 ~~ Baa tnu 

'1'0t: UrlII{AU ar um conc.roller londlocates a not 
re ... uy state, aoes not compJ.ete ... co m,liana , 
not pluggcu lolita the Ch"'Jlllel LORl.c. 

B1t ? -~ ~ar1ty Error 

or is 
11 04 "'.:HL 1 

11oLla3b 

TOt:: Cnanne.L Log:.LC n.::\oect.ea a pCi.rl.t.y error Wht"n 
reaaln~ ~u~-lu memory. 110Joa301 

Al.t 0 .... I11e~al ,t"UflCt.101l 1104a)C 

Tnt: lirst wor~ lon t.Ot: u:(~ C011t. ... l.nea an 
function cotle . 

111el1.p 1 
1104a,cl 

Ilbuc..:1<1 

Tne }oI Op .. 1u m~IJtJrY otdCl!'es:;; acce.:.st!Q oy t.M~ i! r' lm 
port-ion 01 the oisc~ .u ru r'l ~hannel. Logic Ul,U 'lOt. 
reISpOIlQ Wl.t.nl.l1 l UO mic:rObp.conuS . 'J.' nis f .. ilurt' 
l.Jl(J.l.c.:at.es t'l.tl1er an l.lle ~ ... l. me mu "y auar~ss or 01. 

mal. 1'unctiolll.ng memory Ulll.\o. llu4ajoJ 

~ l.t~ lU ~ 11 ... ~ ut Us~u 

The~e 01t~ are curren t-Iy riot. U~tu ~na ~il1 

w.lways be ret.ur~~a ~s zeroe~. 1104aJe1 

NetWOrk J.nforruatl.On Genter' 
ana ~U l~ p~ter AU~ffiellt.ea 'reafu lnt.eract.lon 
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.277 
system 

C. APPENDIX C, HH~ANT DISC S~STEM llc 

1. General llel 

The sUbsys~em Oescr1bed here cons~B~B 01 a ~ryant Di sc 
f'iIe, Series 4000, Moa A2A, ana. Go cont.rol unit. 'J.' he 
present 7·d1SC system 1S capaole of st.orin~ 
approxima't.t::ly 2) million J6"'hit. words. llcla 

Tne d1BC unit. Heference cell (URC) 
010<:1< of cOIT,puter core memory. 

1S a f~xeQ t.hree-word 
lIcl tJ 

UkC 
UNC+l 
lJk(;+2 

'(U 
'(1 
72 

~olnter t.o commana table 
aavance sect.or inlormation 
error messa"e llclul 

All words in t.lle Ijt<(. and toe commana taolt: as usei1 oy 
tne aisc cont.roller are 2l.;.·b1t f~t::lds corresponll1ng to 
cite 12 torouKh 3~ of ~ne PDP"'lO wo r~ f0rm~t. uits u 
through 11 'will be ~gnored oy tile contrOl.J.er anc..l 
returnl!d as 'Zeros wt!en writing ~nt.o core. .i.lclc 

Uata 
plus 

transft::t'ed to 
odd parity. 

or from the disc will oe 36"'bit woras 
llcld 

2. ~ON0 and CO~l Instruct.~ons llc2 

Five CONU instructions are uefineu for t.ne eisc 
subsyste m. 

tne CUNO codes are \uevice cod~ 42U) 

kese't. U1Sctdrum systeln 
~eset uisc 
liD cua,1n 
Go no"'cnain 

llc2a 

'111.220U 0u(J01J 
'( 422 01..1 1.101..1012 
74221.1v 000014 
'l422uv UOual!1 
74220\.1 001.1016 Di.scollJleCt. l.J.cO!~l 

Toe UONU ~ct~ons ~re: llc2a.2 

Re set uisc/1ruQ syst.pn! .... tJI 1S uO~O 1Mm eo1at.ely 
t.er~inat.es an~ Q1.sC or ~rum op~ra~10n wnicn fuay be 
tn process wn~ll tne 00NO is receiveu, ~na ret.urn~ 
tne ui3c/~rum Sy.st.em t.o t.ne u1Bcohnect st.~t.e. Ilc~~2a 

Net.wor~ lnformat10n uenter 
and Lom puter Au~rn~nt.ed TeaL Int.eraction 
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Append~x C, ~ryant vise System 

GO-Uha1n -- This UONO causes tne cO!ltroller to 
start command processing. llc2a2b 

process!ng alwOiYs starts "itn the comma-no 
aaaressed oy tne UNC When the CONI,) is executed. 

llc2.i1.:.!bl 
If a discounect request na~ prev10lisly been 
store(.l by a- Uisconnect CutW ana t.lle systt=rn loS 
~t.~ll ousy (processing comNana~l, a uo-Chain 
CUNO cancels the ~isconnect re~uest. llc2a202 

A liO-Chain CONU ~s8ued wllile 
ana no Oisconnect request is 
a commanO error. 

t.lle syst.em is ousy 
st.oreO result.s in 

llc2a2o.3 

co Go-No ",hain .... '1'IIl.S CONO causes the controller 
procefls tne single COIr.m",no talile entry painted 
bY the tJ.KC. 

Co 
llc2.i1.4!c 

A vo .. No Cha~n COHO rece~vea whl.le the 
cont.roller is ~rocess1ng commands results 
conlnland error. 

1n ... 
llc4!a:£cl 

Reset -- This CONO 1mmed~at~lY ter~inates any 
Ql.SC operation in process When the CONO is 
rece~veu, and returns the system to the 
oisccnnect state. llc2a2c2 

01sconnect 'rh1s CONO causes the controller to 
discon!lect at the next normal interrupt condition. 

11c2a2d 
T\Oo CONI conQitlons are sensea. llc2b 

Toe CONI oevice code is 42U 

74224U YYY'iYY'i.Y Sellse ~u~ut COndl.t10n~ 

'l'ne conQ1t.ions sensea are; 

Thi~ oil. 109 s~t to a one 1£ the disc 
sySt.em 109 bUS)' 

Bit .3) ThiS bit is set to a one if any 
()utsti.nd1n~ error conaitions ex~sts on the aisc 
sUbsyst.em. lxecut.~on Of tnis ~nStruct.ion aoes 

llc2[l1 
llc202 

llc:.!o2a 

not reset .ny error conditions. llc:.!oeb 

Net 'li'ork Inrorr.1a.t~on !,;enter 
and i;omputer Augmented Tea ln lnterllction 
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~p~eno~x C, Bryan~ Uisc 5ys~~m 

The execu~~on at' a l,Io - (.;nal.n CUNO oetore Llle nex~ Ilormal 
int~rruo~ conaition is reacnea cazlcels tLe aisconneCL 
request . 

3 . Comruand - Taole processin~ 

After either uo CONU ~he sys ten oe~ l ns proc"ssing 
comnlan1s witn the command aadr es s e d oy tli e L1HC . 

.I. lc"c 

11cJ 

llc;)a. 

'l'ne UKC alwa.y~ lJo.i. nts t u tile cl,i, rn:nt c UlllnJ .. nd t:le l nt: 
pr ocessea . llC.3 il l 

I n a UO - Cna l. fL or ~o - Nu ehal. D oper~~lon , after the 
s uccet:ls£u l cUllipletion or tile comnlanc, the U}(C 1S 
upua,teu (incrt:l'len1..ec oy J) \..0 ,JO i Zlt. 1.. 0 tne first 
wora of the 1Lf!JC.~ COlhfil :lna . l lcJaJ.a 

'l'nere :lre three t) pc! s 01 COfol;;'lanas i n !..ne C,J'.:nano taole. 1lc."h 

lJata 'l'J'a.llsfe r "; Of.lm a. t,u .. - Ttli~ COlllmanU cunsis~s at 
tnree commana I',uros J, n conti ~liOIlS mell10ry l oc.t ... ons. 1lc.Jol 

Tile first wora conta.ins to e Jl.SC aUuress. It 
consists of conca ten. teo b1.nary auJ r ess f 1. e .l. ~s . 
~ ot all cO~bizl ation ~ in c er~~~n auoress f1elds ~r e 
usee; the unused comb1.nation s form 1.IlVall.Q 
Rdaresse s . The ~adres s ~oro has tile fOllowing 

£orula t : 

12 ,til-iS 22 4! 4 31 

: 1 0 : : 
~ .. -.... - - --~ - --- .... -.. ---- .. -- .. -~ .. .. -~- - --- ........ -... -.. --

1 Tr .CK lone :> ector 

I ; lte r r ~ pt uit .. ~ 1£ Hi t l~ ~ ~ a 1, ~ nor~~l 

inte rr ~pt is ~1.ven after s uc.:c~s s fUl comp l~ tion 
the c omrl.tnd . 

l lc.: Jcl.l 

of 
llC)blb 

Track AJ dress tiel0 I~ 01.ts ) .. ~ ~ni~ fi~.I.d i~ 

u~eu to s~~er.t one of 2jo ~e.d array poal.tion~ . 

All 01 t co"wina ti on d in t..nl.B £1.e1 (1 .re vc..l i ll . 
llc jolo1 

~etwor~ lnloTmatioll ~ ell~er 
and ~ompuLer Augmen tea Team Inte r actloII 
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... ppenal.x ~, eryant iJl.SC system 

Zone Address f1eld (t oits) -- This fiela is 
usee t.o select one 01' t.ne t.hree aisc frequenc,Y 
zones as follows: 

00 
01 
10 
11 

ZOne 0 
Zone 1 
ZOn~ :2 
rnvalia llc)blo2 

Hea~ Address F'l.e1d (7 
usea to select one of 
specified zone. 

bits) -- Tn i a field i~ 
tne 20 data headS 1n tn~ 

llC.3blo3 

de ads are numbered 0 to 25, ana are 
two per physical surface per zone 

arra.n~ed 

llcjolb.3a 

The vall.d addresses for tne 6 
3re 0000000 t.hrou~h 0011001. 

Ilisc .system 
llc3blb3b 

~ect.or Address Field (4 oitbl) -- '1'h1s field ls 
usea to select t.he proper sector on a t.racK. 

1.L.C30lo4 
'.che valid combinations t'or this field depena 
on the zone selectea. ~ectorB are numberea 
Zero t.o k, where K is one leas t.han tne 
number of sectors in tne zone. The 
following combin~tions for each zone are 
Valid. llc301b4a 

Zone 
1 
2 
3 

Aodress field 
OUOO-uUOl 
0000-0100 
oouO-UIIO 

Sect.ors 

" 5 
7 

llCjblolLal 
The second word cont.ains t.he class ana word 

count. It.s tormat is as follows: 

Class l,;oUnt llc.3blo4c 

ClaSS Y1ela cont.ains the 
Direct.ion-ot-Transfer ~it (Mead/~riteJ ana 
information on neader~. It is subdivide a a~ 
follows: llCjolb4d 

Net.work Informat10n ~en~er 
and comput.er Augment.eu Te.m Interact.ion 
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AppenQ~x U, Hryant U1 SC system 

12 13 J. 4 16 

----------------------------
----------------------------
Heal1 " " Class 

nead -- If this b1t is ~ 1, ileader 
aTe written ~1th tne recore . 

11cJolCilQl 

n.e!os 
l lc ::Sb l oue 

1/0 -. ~nese oits ~etermine t ne a1rCction of 
trallsfer ana t ne use Of the ClaSS rielO as 
f ol l ows ; llc)blb4f 

deaa - NO compare w1tn cl~s8 
dead - Uo~pa r~ with cl~ss 
wr~te record .nd ClkSS l1elu 
Write if CLass c ompares equal llCJolb4fl 

~las s .- Th 1S 4-01t %1el~ appears 1n eacn 
record oef11li n~ & class to wh1Cn the recoro 
oelon ~8 . If class cumparlson is c~lled for 
a no fails, ~n er ror lflterruPt is ~iv~n. llcjolb4g 

caunt fiela -- This riela oerines the 
Je-elt woros to be transferred. 

number of 
:Uc)bl b5 

Tne max~mum ~or~ count ~s 
I..ni s count ).n tne CO fnmano 
~lleg~l ~o ru count error. 

2U40 . t,xceed1n~ 

woru result.s lo U an 
ll<.:"blo:,,, 

If tne fiela ).s zero t.ne commanc serves to 
pos i tici. tne neaO arra y onlY . (JieaCiers may 
oe written with a wora cvunt of zero). llc jblo~b 

The ttird ~ora cOI)tain~ the core 
· ... Il l. cn tne tr ... ns 1"er if:! to be.,l.lI . 

is : 

10 

ine ,Il0 ry a, .1"1ress ... t 
l"t,~ wor" tornla \, 

------.----------.----------.-------------------
-------------------------------------_.--------- llc)blcl 

he~~orK Inform~t l. on Cen ter 
all.l i,...J,' :,. .. t..pr .liug~lellteu ·re.,,. lntera,ctior: 
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Append~x c . Hryan~ u1~c Syste~ 

Tnis fiel!! cont .. i!IS tne a.b~olut.e Core Aadrel::ls 
core .. uaress 
t.o beltin. 

at wn!ch tne 111!Orma t.1on transfer 3.8 
llc3bld 

tlranCH \.:()mmand .... Tnis comlaanu Cil.useb tne next 
COmmand word to ae t. ... lten frOM tofte coTe lOcation gloven 
in tne br"ncn COJilmall1l word r .. tuer tn .. n lor. sequence ].n 
the command table. The Core il.udress is aosolute .na 
no remaPP1.ng t~Ke8 place. ~he ~oru 1or~at ].3: llcJb~ 

12 l~ 19 

-------------------------------------------------:0 1: : 

I Core Aadress llc3u2a 

If the interrupt oit is 8~t a norl~al interrupt 
lull be generateu after the COlllJlla"u ].s executea. 

llc)o2b 
"Note: After a br"men comm"nu tne URC 1s wrl.tten 
with the ent1.re contents of the branch comm.n~ 
wora. llc302c 

u1aconnec~ Command Word .­
controller to aisconnect. 

This ~ord caUses the 
The wora !ormat ~s: 

disc 
llc.3b3 

l:.! J.4 

:0 1: : 

._---.-----------------------.------------------
I llcJb3a 

If the interrupt oi t. 1s l!Iet a Ilormal interrupt will 
be generat.eu aftt!r toe cornznana iii! ext::cuteu. lIcJo4 

11.. .lJisc file }'orma ts lIe 4 

Disc Format: Each of t.he twelve Qat.a I!IUrl~eeB is 
divlQed into three zonetf, witn a pair ot neads for each 
zone. :;.ch of the t,nree zones has a sep.u· ... te clocle 
frequency and oit ~en"~ty optimized for tne zone. llc4a 

zone format: A zone is divided into 51~ tr~Cles , 
corresponain, to each of two headS at 2>6 positions of 
the beaQ array. Ilcll.b 

Network Information center 
and computer Augmented Tea~ Inter~ctior. 
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ApDend~x C, aryan~ Disc $yst~m 

Track Format: A track ~s d~v idea into B~ctors ov 
prerecorded sector puls~s. 'l'he nur-Ioer of s ector:! p~r 
track is a func~ion of the zone. llcuc 

Zone 0 
Zone 1 
Zone :2 

2 sec~ors/trft.ck 

S sectors/tr.ck 
7 sectors/tracK 

Illner zone 
M~aale Zone 
Qutt:r '.lone llcucl 

~ector F'ormkt: There is one iixeu-~eng~n recora per 
sector ~ith Ii. data fielu of 2~6 30-011,. Words . 
ABSoc1ateo with each record is a neader !~eld useJ t o 
identifY tone recoru and ensur~ thii.t neao aua zone 
selection .re correct Defore writintt or reading a 
record, ano a class field ~rants ii.CCeBB to recordS by 
cj,ass. 

III all 3uofields of the sector a preamole anti 
postamble ensure rel.aole reatl~n~ of tone first ana 

llc,.a 

last oits of tne sUufielG. llc4al 

Tnese bits are ~ll ~oneB J" tenerateu by tne 
contrOller and never tr .. nsft:rreo to tne computer . 

llc4dla 
The over~ll forJ~ .. t or tne sector is llc4d2 

7u 01.~S 3701.1,.5 

----------------------.---------------------.---
l1eaaer l"ielo Class F1elc.. Data ~1e.l.d llc4a2a 

rhe neaa~r field consists of two heauer worrtB 
~enerate~ by the control unit and is not transrerreo 
to the ~entral Processor. llcijoJ 

These ~or~~ are onlY ~ritten when speCial ~ey 
sw.tches (one for each neaQ~r worO) are on and a 1 
appears i n tne w oit of the class and count woru. 

tI o.ts () b~t" 5 bits J bits 

: yreamble : Track Adoress: Zeroes: P :Post~~ble: 

NetoworK Informatl.oll Center 
~na comp uter Augmented team Interaction 
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Appena~x C, Bryant ~1BC 

o 2?'f 
System 

'Xn1s word is written 0)' t.oe disc controller ClOy 1S 
UBea lor tr~cK veri1ication. llCILQ:;Ic 

He.uer word. ~ 

8 bits '7 bits II. lI1ts 1 J oits 

: preamble : ~ ; surface :sector : ~ :~ostamble: 

llclI.d]al 

Zon~ ,:;ubfield (2 oits) -- 'J.' nese 1. '010 uits 
correspona to the zone audress ana Cire usea 
insure proper aelectl.on of the zone. 

to 
llcII.cljo2 

keaO Subfield (7 bits) -- Tnese seven bits ~re 
usea to e nsure correct ~election of the heau . 
HeaOs are ~rranged 1._0 per ~nyBl.cal surface per 
ZOlle. llclI.d]ol 

Sector suofiela (4 b1tS) -­
useu to identify tne sector 
unl.Que on each track . 

Tnis suofield is 
or record ana 1s 

llclLd)ait 

PaTl.ty suotiela Il bit) -- udc p~r1ty 
generated for each header word ana is 
whenever tne neaoer i8 reaO. 

u 
checkeo 

llc4d)OS 

~lass ~ield Format -- Tue form~t Of tne cla~s 
1ie.Ld is: 

o bl.ts It hits 9 bits 1 3 bits 
------------------------------------------------
: Preamble : Cla ss : Zeros : }oI : PoBtamble: 

Class SUbf1ela Tnis is ~ 4-oit fi~ld aetining the claBS to 
which a recoru belon~s. hormally the cl.ss 
field is reau ana compared. witn t..hat appearint( 
in the comrnanu word; if toney are eqUal toe 
operat..ion proceeds. llc40J~2 

~arity Suofield (1 bit) -- oad parity 

Da t.. rield Fonla t 

NetWOrK Information Center 
and comVuter Augmentea Teal~ InterRCtion 
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Apoend~x C, ~ryant u~sc ~ystem 

o b1 t.s ~472 bits .3 hit s 

--~---------------------------------------------: .-reamble : .uat.a : CheCK b~~S :Po~tkl~lle : 

-------------------~----------------------.----- llc4a Ul 

D~ta ~uofield (~47~ oits) -- TillS sucfie~o 
consist.s 01 2)0 36-oit mach1ne words. An ouo 
parity bit is ~nserted every ::so cit" b)" t.he 
control unit. It is tralisferrt: o ln lts 
ent~rety on a rea.d operat10n w~tn adO p~r1ti 
generatea tor each word. 1f les~ tn&n 2>6 
woros are t.ral1..jferreo. all a WI'it.~~ the control 
unlt generates the necessary zeros to fi~l out 
the data suc!~ela. llc4dJ!2 

Check SUbfl.el.J (~ bits) -- 'fnis sUbf1ela 1s 
us~o for error check~ng ove r tne oata recora. 
It. 1s genel"ateo by the control unit on a re.u 
or "'rite o~eratioll and is never tran"ferrea t.o 
the central processor. llc4d3fJ 

Gap format -- A gap Of 111 oit times is allowed 
h l~t. ween each .. Iteraole sel1; J1I ent of tne sector 
f()rmat anO toe nex t . This ~lloW"s sufficient t~me 

for tht: recuvery of tne reoid R.mpl~1" iers aft.er 
W)'l~~ll ~ a se~~enL of ~he sect.OI' f~ela. ~lc4d3g 

llc~ 

Clock tl'ackS are prerecoraed o~ a. ~ep~r~te ~ 1sc with 
own set of headS wnich uo not lnove. 

it. 
llc!;!a 

.2 

~~ch zone nas a separoite he~as for write clack ana 
sect(lr/l.naeX DUlse . llc~~l 

"hen tne ~ystem is bwsy, the &oVance sector woro is 
updateo by the controller to in01c~t~ tne next 
aVailable sector in each zone. this wore has the 

follOWl.ll~ lormat . 

1 516 3> 
---------------------------------------.--------

: I 

-----------------------------------.------------
T V Tra.ck Zone 3 ~one 2 ~one l 

AetwOrk Inlormat~on Center 
Cin\.i l,onputer Augmented. 'l'el4"ll. Interol.ction 
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A~pend~X ~ ~ dryant uisc 

"',1' y' '' :"8 the 1..I· ... CK verJ.fl.ca1..J.on oil.. ''''h t:n tnil\! bit 
is ~ .J.. tne he~ds n~ve scttlea on ~ jlt ~adres~ea 

b277 
Systenl 

traCk. 11c~~~b 

r ile I'tr~c«" cuue ~II01C ~ 1..eS Lne ne.q ~l'ray position 
if 1' ''' l.S 1. auCi fI<:"d array ..J.e~n.J.llati(ITI if 'h' is v. 

lll.:~C1.2C 
tne aOVance aector iniul·M~tJ.un as ~t:s~r1o~o here 
11" 13 ueell t,tlrut:u. off 1.f1 tnf~ !larct ... a,re uue t(I 

(11.1.f1C!~llt ies loll t. !i i8 ~ortJ.o l' v1' tfl~ controller . llc,!,at.Q 

b. t:r ror r.on(.it.l.OIlS 

I.,· h~r.ever an acnor,oa! conl'lit.ion is '!etect.cu 0'1 tr.e 
cont-Tuller t..Lt" follo ... 1n~ ;;,ct,,1ons Qccur: 

11c6 

llcoa 

#lny u .. t.a transit! I op~rat.l.Qn tn proc t!s s :,., 1'1 tern:l.natec . 
llcoltl 

k aise rea(l u"er. 'toiu ,1 i::l 
1etectioll Ol t.r.e ~rror. 

ter ;'l inate t1 i l'lHneaiately on 
llcoala 

liil ....... l . SC wrl.t;.~ o~e r ation tile re.n;,;,~ r.u er of' the 
cu rrent. sectur is :111ec w~~n zero~ and tne 
cjJe: r.a.t.l.o n is LerIU1n ... t.ec. llco ... lh 

uit.s l. r\Ul.(.. :ttl.lll', ~n!;: ~rr"r conol.tionB Cl.re wrl.t.t.f"n l.f1 
tne U1.5C ~rror woru . 

j"n ;jonurlflal l.nterrupt. lS lJ(ener,J.t.eu . 

'J:ne cont.ruller ~oeB t.o toe dl.sconnect. sta.te. 

'.l'he Ul.SC errClr io1uru cont.ains it· 1 .hH'" eVf!l'i aonorrr.a l 
COnal.t1oll tna.t uas Clccurred . At. ~e H. 3t. On(! oit. wl.1I 
,,!W .. Y3 oe s~t .. no wore t.!1an Oilt! can Of! .::I~t.. 

tle tfl onc 11l1'orina:t.l,On Cent.er 
ana Comput.er Au,;r,: ellt.ea 'l'ea,I, Int.er;\ct. ion 
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Appendix C, Bryant U1SC byste~ 

The forma~ of tn18 wora is 

D&ta ana ~ommana grrors 

Illel(al 
Con~ro~ Unit 1rr~r 
Class Not .t.:qu.l 
Not Reaay 
Angular ~os1~~on ~rror 
Heaa Pos1tiun irror 
Inv.lia AodreSB 
Command Error 
Data Tr&nsfer ~rror 
ChecK Field Error 
~ora ~ar1ty Error 

Word Y~r1ty ~rror (Sit 35) -- Tn1B condition is 
set wtlenever the parity is l.ncorrect on d. 2U-bit 
sequence in the oata field of ~ r~coro dUrl.ng • 

llc6bl 

llcfl02 

read operktion. ~lc6b2a 

CheCK r1ela ~rror l~it J41 -- Tnis oit is set 
whenever the check bits at tn~ enu of the recora 
indicate that an ~rror has be~n rn&ue in read1n~ 
the record. llc6o~b 

Data ~ransfer ~rror (bit JJ) -- Tniij bit is set 
when oata being transferred from tile ~e ntral 
processing Un1t to the Control Un1t nas l.ncarrect 
rarity. llcbOIiC 

Command J::rror \01t 32) 
fallowing conaitl.ons: 

-- This bit is set for tne 
llc6,;,'i::!a 

Incorrect par1ty for a command word 
from tne COI,lputer. 

Invalid commanu code . 

tranSferred 
llcflb201 

llc6b:.!d2 

A uo-No Cnal.n CONu received wn1~t busy. llCob2d,3 

NetworK Informatl.on ~e nter 
ana L.omjJuter Au~mente'J 're am Interaction 
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SKI~AkC 1 JuLY 71 
Append~x C. Bry&nt UiBC 

tJ27'1 
tiystem 

uo-Chain CONO receive wn~le OuSt ~na no 
aisconnect request waiting. llc6b2a4 

ACdressing alld ?osl.t.iOnl.nK ~rrors 

Invalio ~ddress \dit 31) -. Tnl.s Olot :1.6 Bet when t.ne 
ell.Be ~daress specified in a transfer comma.nd is 

llcbC 

inv~110, or a data transfer excee~8 ~ne cylinoer . llc6cl 

A cylinder consist.s 01' all tra.CKS on 101.11 surfaces 
that can oe accessed from 101. single head pesl.tion. 

11cbCla. 
head position trror \B1t )v) -. Tn1.8 Ul.t is set if 
tile heaG arra:! is n\,)1. correctly post t.ioneQ i.8 
<let.erlnl.ned by h.ilure to get track veritication after 
'7 r~volution8 or incorrect track aadress 1n header 
wore! J.. llccn:2 

Angular ~osit1on ~rror (bit 29) -- Tn1~ bit is set 
When the IoI.n~ular position epec1fiea ~n the ~ddress 
aoee not match t.tl.t read from ueader word 2, or if a 
parity error is aetected in neaaer wora 2. llc6cJ 

llle~al kord Count (bit l4) -- inis 01t is set when 
the word count iu a lJa ta transter col~mana exceeae 
~Oh8. llc6c4 

Miscellaneous Errore llc6d 

Not kea.Oy (bit 2~) -- This oit is set 
unit receives an information transfer 
aiec is not ready. 

if the control 
comolanct .nO the 

llc6al 

Cla~s Cou~are Not Equal (b1t 2'1) -- lh1S oit is eet 
if a class compare 1S requeeteo ana toe recorrt haS a 
uifferent claas from the Information Transfer 
Command. 

control unit Error (bit ~6) -- This uit is set when 
timing or sequencing errors in tne cOntro! unit 

llcoa2 

prevent complet1on of the operation. llcooJ 

Network Information Center 
and Computer AUgmented Team Interaction 
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During 1970 SRI's Augmentation Research Center took part in preliminary 
operation of the ARPA network, made several important improvements in the 
ARC operating system's efficiency and features for users, and began installation 
of a new computer. 

Conversion from an XDS 940 to a DEC POP-lO, which was in process in February 1971, 
has delayed full operation on the ARPA networ k. 

However, the network has been used both in software development and in trial rwlS 

of the Network Information Center. Initial software for the Network Information 
Center was completed and documents have been rapidly accumulating. Other new 
hardware includes Univac drums and various remote terminals. New software includes 
redesign of the core of our NLS , development of higher level processes such as 
executable text, and ready use of content analysers in automated clerical pro-
cedures. New features for users include, among other things, an on-line Journal 
comparable both to a daily periodical and to archival journals, and calculator. 
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Proposal for Hesearch No. ISU 71-147 
Extension to Contract No. N00014-70-C-0302 

SRI-ARC 2~ D~C 71 d27~ 

KXPIRIME.TAL DEVELOPMENT OF A SMALL CO"PUTIR-AUGMENT~D 
INfORMATIO N SYSToM 
Par~ One--Technical Proposal 

The Augmentation kesearcll Center of stanford Research 
I nstitute is herein prooos1ng a tnird year of development work 
on a small, computer-au ~menteQ information sy~tem oriented 
towara se rving tile " intelligence" needs of a research (and/or 
develop ment ) community. Tne syste!n called IIHIN~'I (Research 
Intelligence System) is in i~s second year of developme~t 
sponsored under Contract N0001 4-70-C-03U2; this work will end 

1 

2 

on 14 April 1972. 2. 

The UINS system is being developed within the Augmentat i on 
Hesearcn Center (AkC) which pursues a cuntinuing, Closely 
coordinated se~ of objectives year after year. ~ince the 
beginning of our ~ugmen~ation system development in 1 963, ARC 
has evoJ.ved a sizeable set of integra te d toolS and teChniques 
to support the process of com~uter-system aevelopment, and 
especially the developmen~ of systems for increas ing the 
e f fectivenes s of organizatiorls doin~ comp lex Knowled ge work. 
The experimental prototyp e system whose development and use 
se r ves as our l aDoratory, is a syst~m for augme flting an 
o r ganization Of complex knOWledge workers who spec i alize in 
t he development of the comp uter system. We make extensive use 
at t his experimental syst em 1n our everyday wOrK. 

For ARC, RINS is a relativelY sma l l project in a l ong-terln 
actiVity, in whicn all conlp onents are being continUOUSly 
developed . The HI~~ projec t is unique and v a lUaole to us 
because in it AWC strive s to produce an operat i ng intelligence 
s ystem to pl'ovide an active community of system aevelopers 
witn th e information they need to understand aoout their 
outside world. It is ARC ls plan to expand steaaily the n umber 
of R&V groups among systems ctevelop~rs that interact ana 
collabora t e to a mutua l aovantage throu~h c omp uter network and 
online se rVices, and to begin within a year or so to enlist 
groups that are deve loping customeI'-oriented systems in tough 

2b 

k nowled ge~worK areas. 2c 

Part One--Technica l ~roposa l { lJ 

'1 
I , 
I 
I 
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Proposal for Research No. ISU 71-147 
~x~ens1on to Con~ract No. N00014-70-C~0302 

II OBJ~CnVJ;S 

SHI-AkC 2~ DEC 71 0278 

This proposal for extending RINS development tnrough a third 

3 

yea r will have the following specific aojectives: 3a 

(1 ) Develop an operational intelligence system specifically to 
support the needs of a computer-systems research and 
development commurl1ty. 3b 

( 2 ) prov i de as much computer augmentation as Possible to all 
phases of the operation 01 such a system -- w1tn a practical 
o r ientation toward learning hOW users will get maximum cost 
effectiveness in these researCh-intelligence functions Within 
the systems development ellvirunment of several years hence. 3c 

(3 ) StimUlate the building of teChnical inte~li g ellCe data 
bases of intrinsic value to the systelQS development commun1ty, 
oy le~din g other peo~le into cooperative use of these 
ONR-develo ped tools and services, with the ultimate Objective 
of having tte other people pay the incremental costs and snare 
the data bases they develOp with a larger community. 3d · 

III SUMMARY OF PROGU.SS 

ThUS far 1n the second year, A~C ha~ put its maJor effort into 
two of the four categories in its current investigation 
effort.: the development 01' augmentea managem.ent and 
operational techniques for running a research intelligence 
system ana the improvement Of the computer aids supporting the 

4 

processes. 4a 

ANe has explicity established a t' People services 
operation" , providing orgarlized supporting operations , with 
c lear procedu res that aia in tne thrOU ghput of incoming 
lnf.ormation ana its ent.ry into the data. base. 4al 

o 
AHC is also in the process of developing a. coordinated 

auto matic process for entry and storage of catalog data and 
for catalog and index prOdUction. 

Althou gh additions to the ARC data base have continued at a 
loW level , the rate is expected to increase. 

Part One--Technical Proposal 121 
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~xtension to Contract No. N00014-70-C-0302 

SRI-AYC 21 DEC 71 1271 

The fourth activity -- inte~ration of the HINS developments 
into the working life of ARC researchers ana Network 
Information Center (NIC) users -- has been aelayea. 4c 

The A~PANET has been slower to evolve tnan WaS expected, 
and the efforts required.of ARC in tnat activity were much 
heavier than expected -- corlsequently, the AHC staff has 
been too involved with operationa l taSKS to participa te in 
the researCh use of an intelligence data base. Also, the 
usa ge of the Network hasn ' t aevelopea to a level suitable 
for significant RINS usage. 4Cl 

III regard to AHC ' s giving NIC users aCcesS to the RINS 
developments: i~ should be noted that oecause of tne recent 
extension Plans for the AHPAN£T membershiPJ it may well 
prove unsuitaole to of%er RINS data and tools to the ~hole 
community being served bY ~ne NIC. AHC plans instead to 
involve only Uselected Network users. " 4C2 

IV SUMMARY OF INVESTIGATION PLANNED DURINU COMING YEAR 

ARC plans to continue on its present course J with tlle 
following distribution of resources over the aevelopmental 
taSKS: 

3~ % Add to our developing research-intelligence data 

S 

Sa 

base ove r a limited subject domain. 5al 

lSI -- continue integrating the data base and tools Of 
HINS into the working 1ife of ARC researchers and selected 
Network users. 5a2 

l~% -- Add to or mOdify the contputer aidS tha t will be 
used to support RINS processes . 5a3 

35~ Contirlue developing augmented management and 
operations tec hniques for running the research-intelligence 
process. 5a4 

ARC assumes that a steady addition of other resources will 
become available for the development of the HlN~ data base and 
supportin g teChniques -- a cooperative activi~Y that ARC at 
present c onsiders calling its System Developer ls Intelligence 
Service (:)DI3). 5b 

~art One--Te chnical ~ropoDal (3) 
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SRI-AHC 28 DEC 7 1 827~ 

The SDIS data base will be directly orientea to the needs 
of people doin g research in or development of 
c omputer-b~sed information systems. Sbl 

OHRIS funain g will represent the initia11Zatioil resource 
for what is expected to become a set of resources from a 
number of sources. 50 2 

V PERSONNEL 6 

It is planned that the PrinCipal Investiga tor will be ur. 
Douglas c. ~ngelbart, Manager, Augmentation wesearch Center. 
Dr. Engelbart ' s Social Security NUlnber 1s: ~40-22-2706. 6a 

o t her significant contributions are anticipa t e~ from Jeanne 
~. North, Hesearch Analyst. 6b 

VI BIBLIOGRA~HY 

1. AHe 3906, D. C. Engeloart , 'IAu gl~ent1ng Human Intellect: A 
ConceptJal Framework. '! su mmary Report. contract AF 
4 9 ( 63b)~lU2j~. s~r Project 3S7ti. Stanfo ra Research Institute. 
Menlo ParK. California. AD 2d~ 565. October 1~6~. 

2. AHC 5139. D. C. Engelbar t and Sta~f of AUgilientat10n 
Research Center. !'Computer-Augme ntea Management-sys tem 
Research and Development of Augmentation Yac ility, " 
RADC-TR-H2. Final keport of Cont ract F30602-66-C-0286 . SRI 
Project '7101, starliord Research Institute, Menlo Park , 
California, APril 1970. 

3. AkC 5140 " D. C. Engelbart and Staff of Au gmentation 
ResearCh center, "Advanceu Intellect-Augmentation TeChniques ," 
Final Report ~ASA Contract NASl-7691, 5HI ProJect 7019 , 
Stanford Re search Institute, Men lo ParK, california , July 

7 
( 

7a 

7b 

1970. 7c 

4. A~C 5255. D. C. Engelbart, "Intellectua l Implications of 
Multi-Acc ess Computer NetworKS, " paper presentea at the 
Interaisciplinary Conference on MUltiple-Acce~6 computer 
NetworkS, Austin, Texas, April 20-2~, 1970. 7~ 
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1AP1kIM~NTAL UEV~LU~M~NT Of A SMALL CONPUT1R-AUGM~NTEu 
lNFOkMATION SYSTEM 
yart Two--busineBs Proposal 

L ~STIMATED TIME AIV CHARU,S 

It ~s proposed that the research work outlinea herein oe 
performed ouring a period of 12 months, starting 15 APril 
1:17~. 

~ursuant to the provisions of ASPR 16-~Ob.2, attached 18 a 
cost estimate and support schedule 1n lieu of tne DD Form 
033-4. Also enclosed is a signed form that is complete except 

9 

as to tne "Detail uescription of Cost E~eruents." 9b 

II GuV~HNMhNT-FUHhISHED E~UIPM~"T 

th e performance of tne proposed work will enta11 the use of 
goverrlment-furnished equipment covered by Air force (RAUC) 

10 

Contrac~ NO. fJ06V2-7U-C-0219. l Oa 

III 

!V 

A final repor~ will oe SUbmitted on completion of the worK. 

CONT~ACT }o' ORa 

l~ is request-eel that any cont.ract result.ing from t.h~8 
proposal be aWaraea as a suppiemental agreement. t.o Cont.ract. 

11 

11. 

12 

ho. N00014-70-C-03U2. 12. 

V N~LAT~D SU~'OHT FNOM OTHEH AU~NCIES 13 

rhe Augmentat.ion Hesearch Center has oeen supported lar~elY 
by the Advanced Research ~rojects Agenc~ on a continuing 
basis. Support. haB also been providea by NA5A-Langley Researcn 
Center ana the U.~. Air Force Rome Air DeVe!oPment cent.er. 13a 

VI ACC.VTANCE VERluU 

For purposes of st.aff Bcneauling, t.his proposal will remain 
~n effect until 14 APril i972. If conBiderat~on of t.he 
proposal requires a longer perioa, t.ne Inst.1tute will be 

14 

pleased t.o consitler a request for an extensioJl Of time. 14a 

Part Two--~us1neBs Proposal 
{6J 
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CO~T E~T1MAT~ 

yersonnel Costs 

Proj Supv 60 hra. @ 
Senior Prof ~OO hra. 9 
~rof 1 00U hrs. @ 
Vlerical 600 hra. @ 

~otal Direct Labor 
~.yroll burden g 2~' * 
Total Labor and ~ur~en 
Overhead ~ 105' * 
Total Personnel Costs 

Direct Costs 
'travel 

a. 52 
11.0U 

'1.ld 
3.37 

2 tr~pB ~ast G ~j l O 3 • 6~O 

6 ~aYB Subsistence @ ~Jl : IHb 
Auto ~ental ~ days @ ¥15 = ~5 

Documen~ Acquisition 
Communications 
keport t.:osta 
Total Direct Costs 

Total ~stimatea coat 
fixed }o'ee • 
Tot~l ~stlmated Cost Plus Fixed t 'ee 

* see following schedules 

~art TWO--business proposal 

• 0'/1 
2,20U 
7,430 
2.U22 

12,523 
3,506 
16.02~ 
16.H31 
32 .. H60 

2.76U 
100 
719 

4,460 

3'/,)20 
2.98" 

{'If 
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Proposal for Hesearch No. IS U 71-147 
Extension to Contract No. N00014-?O-C-OJ02 

SCHEDUL~ A 

DIHl!.C'f LA~OH 

uirect labor charges are based on tne actual salar1es 
for the staff members contemplatea for toe project work 
Plu~ a juagemental factor applied to baBe salary for 
merit increases during the contract perioa of 
per,!ormance. Frequency of salary reviews ano level of 
merit increAses are 10 accoraance with the Institute's 
Salary and ~age payment pOlicy as pUblishea 1n Topic NO . 
SOS of the bKI AJminiBtration Manual ana as approved by 
the Defense Cont ract Aaministration Services Hegion. 

SCHEVULE S 

uV~HK~AD ANu PA~RuLL oUHul!.N 

~y letter a~reement of 21 hay 1911 witn the Tri-bervice 
Overheaa Nefotiat1ons Committee~ the InBt1tute 
negotiatea the following rates as acceptable for current 
biddir.g and oilling purposes : 

On-S1t..e Overhea.d 
ufi -Site Overhead 

The Payroll Burden rate of 26~ 1s basea 
Irlst1tute's ~est estimate of 1972 costs. 

19" 2 
81lling/Bidain" 

Rates 

on the 

~&ther than setting forth these spec1f1c rates, it is 
requested that contracts prov1de for re1moursement.. at 
oil11ng rates acceptable to tne Contracting Officer~ 
SUbJect to retroactive adjustment to fixed rates 
negotiated on the basia of nistor1cal cost data. 
Included 1n payroll burden are auch costs as vacation, 
noliday, anO sick leCive pay~ Social security taxes~ and 
contributions to employee benefit plans. 

I d J 
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SRI-AKC 2~ DEC 71 ~276 
rro~o9al for Research No. ISU 71-147 
~xtension to Corltract No. N00014-70-C-O]02 

SCH~DUL£ C 

'l'RAV EJ., t,;O~T.s 

Air tare is based on prices for travel to washington, 
D.C., at ~JIO round trip tourist estao11sned in tne 
Off1cial Airline Gui6e dated vecember 1, 1971. 

Domestic suos1stence rates and travel Dy private 
automobile are established standardB oaBea on cost data 
submitted to and approved by VCAA. 

SCHEDULE D 

DOCUM"NT ACQUISITiON ~OSTS 
::;uDscriptions 

10 Journals @ ~ ~o.oo 
Keports 

200 i;i OJ 
400 G • 

bOOks 

3.00 Ihardcopy) 
0.65 l!1che) 

,0 ~ $ 15.00 
lJUplicatl.on 

~, oou pages Xerox ~ O.02~ 
Microform 

l~.OOO pages ~ ~ 0.05S * 
~otal tstimated Costs 

• 200 

600 
200 

725 

125 

~25 

2. '760 

* baBea on telephone quote from Mr. Garainer Hempel, 
Arcata, Menlo Park, California 20 DeCember 1971. 

~art Two--businesB proposal (9) 
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SHI-ARG 2~ DEC 71 ~27~ 
Proposal £or Research No. ISU 71-147 
~xtens1on to Contract No. N00014-70-C-0302 

SCHEDULE E 

HI:POHT COSTS 

~eport costs are estimated on the basis of the number 
of ~ages of text ana illuBtrations ana the number of 
copies of reports to be prOduced, in accordance with the 
~ollow1ng rates per page which have oeen reviewed by 
nCAA: 

E61t1ng 
CompOSition 
Report coor~lnation 
Yroofreaa1ng 
Yress/Ml.flaery/Phot.ography 

.$ 2.10 
s 2.02 

.57 

.9~ 

.02 per impression 

The follOwing is a breakdown of the e8~imated cost of 
report prOduction: 

.printing, 100 pages at $ ~.69 per page • ~ ~69 
(inclUding compOSition, report coordination, 

prOOfreading) 
Press ana bindery at ~ .O~ per printea page. 150 

(for 100 printed pages an~ 7> cO~1es) 
Total es~imatea report coats ~ 719 

ThiS eS~1ma~e is made with conaiaeration for the 
special techniques of report prOduction to be useQ for 
this report, inclUding on-line computer a1~s for 
ea1ting, text manipUlation, and illustration. 

Part Two--bus1ness Proposal {lol 
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PL 17-DEC""ll71 15:03 
hel'" 

have you heard the s1:ory about one man's personal hell? i-t 
involves a 

8280 

chute throug h whIch he falls and ends up 1n a mundane room wi-th 
-two very 
Middl.e class looking peoille playing terribly mundane songs on a 
piano 1n 
annoyingly bland 
helL: one 
supposedly IIhi pl1 

volces. such is 

(this brrJ' 

the sta te of: this concept 01 

(anyway, this brin g s us to whatever -the correc-t de.finit10n at 
"hl pI! 

really is. • • ) guy who cannot stand the idea 01 spending the 
rest 
ot eternity with t",o middle class and mundu.ne people. • • end • 

(this is actually supposed to really be wha-t hell 1s--io 
this case 
it is -thls par-tlcular room 101' thls par-tlcuLar guy--
it is some-thJ. n .w:; like sart,re's "no exi t" but tends to have u. 

bi t more 
hUI.or to It than sartre's ••• )i suddenly 1elt the need 10r 
further eXplanatIon since upon re-reading this l.8esstlge 1 
wasn't 
sure that j twas mnking any sense 
expttLnation 10r 
tbis explanation. • • 

• thiH then is my 

~he overworked use of mundane 1s desi~ued to be expressive 01 
~ha-t 

very word. 

L 

L 

Lal 

Lb 



PL l7-DE::C-71 .15: 0.3 8280 
hell. 

) 

(J8280 ) l7-DEC-7 1 15: OJ .; T 1 tIe: Au-thor( s): Priscilla List:er/PL; 
Distribu-tion: Dirk H . van Nouhuys/DVNi SUb-Collections: SRl- ARC; Clerk: 
PL; 

) 

) 



JON 17-DEC~71 16: 20 8285 

) TO: DON CONE 9 - DEC-71 

) 

) 

FROM: JEANNE NO RTH 

SUBJECT: URGENT NEE,n FOR XEROX OR ,EQU.AL OUAL~TY COPIER 

THE NIC NEEDS FOR ITS EXCLUSI VH USE A COPIER OF BETTER QUALITY 
THAN THB N.INOLTA , FOR THE FOLLOWING REASONS: 

I .. THE QUAL ITY OF COPY NEEDED FOR THE N1C OUT PUT CANNOT BE 
OBTAINED FROM. THE lHNOLTAFAX . 

2. THE QUANTITY OF S I NGLE COPIES NEEDED PO~ VARIOUS NIC 
OPERAT~ONS REOU I RES FREQUENT USB OF TnE COPIER , OFTEN AT TIMES 
WHEN TIrE UINOLTA IS BEING USE,D BY OTHERS . T HE DELAYS AND 
METURN TR1PS NECESSARY T GET TllE COPY ING DONE MAKE THE USE OF 
THE MINOLTA I NEFFIC I ENT .. 

3 . NEW PROCEDURES WILL REQUIRE GREATLY INCRESED USE OF A 
COPIER FOR WORKFLOW RECORDS . GROWTH OF NIC AND ARC CLER.ICAL 
WORK WI LL FURTHER INCREASE COPYING NEEDS . 

I 

2 

3 

• 
5 

5a 

5b 

5c 
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J BN 17-DSC-71 lb:20 8285 

(J8 285 ) 17-DBC-71 16:20i Author( s): Jeanne B . North/JBN; Distribution: 
DonaLd R CONE, Rlcha r d W. Watson , Jame s C ... No r1:oD, L inda. L. Lane/D RC RWW 

JCN LLLi Sub- Collec ti ons: SRI-A~C; C~erk : LLLi 
Origin: <LANE>COP~ER . NLS ; J , 17-DEC-71 l4 : 26 LLL i 
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lZWW 17-DEC"'!:71 17:09 8286 
ID Glltches and Thlngs 

In SYSTEM GLITCHES AND THINGS 

[n Enter Node: 

The spot in the enler pro1:ocol where the syst:ern asks OK? needs 
to be chanGed. At the very least, the question needs to he 
chillnged to Ahort? wIth the sense 0.1 the anBlII·ers reversed :trom 
OK? From the user po~nt ot view, the delay caused at thls 
point is senseless and he would pre1er to drop Into Modi:ty 
directly, finish hL8 entry and then update or abort .. 

For a£flliotes, it should ask £01" coord~nates, membership , 

I 

2 

2. 

etc. 2b 

[n Nodlty Mode: J 

When the IDENT is given :for the record to be Dlod11~ed, the 
personfs name and group or 1l.:t:fL liation name should be led back 
to avoid people modily~ng records of the wroQ~ person, I . e., 
SOC's phone, instead 01 SDC2's phone, etc. 3a 

When modi:fylng maILing address, a I is required :tor a lIteral 
address; is thIs needed? The :rIrst chR.racter 00£. a.n ID.ENT 
entered as an address is dropped on feedback, but does get in 
the file. When in mu.iling address, Go CD seellS to take you 
back to the> level instead o:f the >.> level, us desired . 

A help capabIlIty is needed within the ~odily Buhcommands to 

3h 

indIcate what is expected. 3c 

For deLIvery , you should be able to indicate onl.ine delivery 
with an 0 and hardcopy with h instead of havIng to spell theul 
out. 

For subcommands like group ul9mbershlp, which in turn have a 
subcommand level, the he-rald should probably>.» instead or ..­
and you should be ahle to g et out o~ it with a Quit. 

When moditying na~e, It walts lor the £lrst chu.racter to be 
struck and then echos 

last nam e: char 
which Is unnecessary. The sys1:enl should prompt appro'priateLy, 
dependi.ng on _hethe.r an IndivIdua.l t,:roup a:t..fllia1:ion is bein g 
modl:tled. When last name is typed, u. search o:t the en ·t!re 
IDENTF ILE is made. ThIs is unnecessary at thIs poi.nt (jnd bug s 
·the user. 

We need to 0£.1nd a way to siGnl:flcantly speed up searches 01 

the IDENTFILE. 

I 

3d 

3e 

3< 



8286 
[D Gli tches and Th.loM;s 

) 
The access pro tec t lon n eeds Lftlp l emen tl n g . 3h 

) 

) 

2 
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RW'" 17-DEC-11 17:09 8286 
JD Glitches and Thing s 

(.18286) 17-DEC-7117:09; l'!tle: Author(s): Richard it . "'atson/ .RW~' 

DIstribution: J. D. Hopper, Wi LLIam S. Duvall, Mary S . Church/JDH WSD 
MSC; Sub-Collections: SRI-ARC; Clerk: RWW; 
Origin : <WATSON)ID . NLS;2, i7-DEC-7i 17:04 RWY ; 



BLP 17-DEC~71 20:42 8287 

BILl -- this week's Base line th.ing is ready for you - ('MSR, 
wed, ). Let me kno'W when you hflV", updtated i"t:. 1 

) 

) 

1 
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BLP 17-DEC-71 20:42 8287 

(J8287) 17-DEC-71 20:42; Ti~le: Aut'hor(s): Bruce L .. ParsLey/BLP; 
DIstrlbut ion: William 5 .. Duvall, Bruce L. Pa.l"sley/WSD B.LPi 
Sub-Collections: S2l-ARC; Clerk: HLP; 
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BLP 17-DBC-71 20 :44 

Don - Its hot o:ff the presses and i-t:s ready J:or you -- this 
weeks' version of the Baseline -- (MSR, dia,). Ple~se let ~~ 

8288 

know when you have upda.ted it. 1 

1 
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(J8288 ) 17-DEC-71 20:44; Ti tle: 
Dls1:ribution! Don .l. Andrews, Bruce 
SRI -ARC; Clerk : BLP; 

BLP li-DEe-7t 20 ~ 44 8288 

Author(s': Bruce L. 
L. Parsley/OIA BLP; 

Parsley/HLP; 
SUb-Collections: 
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Anoth e r l eat .. 

nello, 
This is yet ANOTHER test 

Hye .. 

EY 2o-DEC."..71 19:49 8290 

1 

1 



EW 20-DEC-71 19:49 8290 
Another test. 

(J8290 ) 20-DEC-71 19:49; TitLe: Au~hor(B ): Ellen Westhelmer/EW; 
DistrIbution: Joel B. l.evin/JBL; Sub-Co1.lee-tious: NIC; Clerk: EWi 

) 

) 
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Documentation Outpu~ at ARC: 
DVN 21-066-71 9 :14 

A lIote to Steve Miller 
8291 

To: Steve Yitler Date: 7 December 19 71 

From: Dirk van Nouhuys 

Subject: Docume ntation Output at ARC: 

A 1ew days a~o you asked me to g ive some rough infor­
mat ion about the paper output per man per day o;t ,AAC ;tor what 
li tt1.e 
g uidance it might gi ve in est.lmatlng NASA- AMES needs for NLS. 'Ny 
numbers cover June to November 1971 durin" which the A.I!lC 
professional 
sta-r1.' averaged 20 peopLe . DuriO l;{ that time we accutllulbted about 
3,800 paMes in our Journal. The Journal includes for"u: .. l 
documents, 
semi-:formal documents, dra1ts, internal memos, nutes, etc ., etc. 
The 
Journal was accumu lating at the rate or 
day . 
We distributed about 450 pages ot ;formal 
world (reports, manuals, and catalogs). 
per 

documents to the outside 
( .1 9 pages per person 

day.» We distl'i.buted alJout 350 pages that 1 caLL sewi-::forlllaL 
( (J'ro-
posals, letter reports, and documents inte rnal to the ARPA Net). 
(. l2 pages pe.r person per (lay .. ) 

t 

1 

2 

3 

4 
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Documentation Output at ARC: 
DVN 21-DEC-71 9:14 

A note to Steve MJl ler 
829 1 

(.r 8291 » 21- DEC-7l 9 : l4; TIt le: Author( s) : Dirk H . van NouhuyS/DVN; 
Distrihution: S tan L. Mantip Ly, Warilyn F . Auerbach, Do u gLas C . 
En gelhart , James C . Norton/SLY MFA DCE .rCN; Sub-Collections: SRJ -A RC; 
C lerk: PL ; 
OrIgi n : <L[STER)DVN.NLS;3 , 2l-lJEC-71 ~:5R PL ; 
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R'W 21 - DEC - 71 9 : )6 6292 
Correction to ~o~e to JdL 

Joel , I miss ~yped one of the nUmbers yesterdaaaY . The numbers 
Sh oU l d haave oeen [6 9 .1.2,) and. !6978,) a.nc'l (7215 ,). 

1 

1 
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kww 21-0EO-71 9 : 36 6292 
Oorrection to Note to JBL 

tJ82 92) 21 - D~G - 71 ~ : 36; Title : Author(s l: Ric nar d w. wa tson/ RWW ; 
Distr~bution : Joel B. tev~n/ JDL; SUb - Collections: SRI -A HC; Clerk: RWWi 
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KE~ 21-DEC - 71 10 :32 8293 
ne W jays .. strlit 

5T RIIT Set ter ~ ~n& l type - JS~S 523 

Acc ept..s : 

J. n 1: 

bits 0 - 17 .. LINE NUM&iR (-l me& ns cont rOl ling l i ne) 

must be & wh ee l or an oper ator to s et t ype for lines 
othe r t han your ow n 

~its ~6 - 29 - GRID T~PE 

curren t lY ; 

1 .. IMLACS With long vectors 

2 .. IMLACS w~t ho ut l ong vector8 

bits J O- JS - TERMINAL TYPE 

current.1Y ; 

o .. t.eletype 

1 .. l oc al displ ay 

? .. proces s or displ ay 

Returns ; 

+1 : error, wJ.th error number J. n 1 

WHELXl .. t r ying to s et type for o t her t nan controlling 
teletype ana no t a whee l o r ope r at or 

STRXl .. illegal combination of pa r aMet.ers 

+2 : successful return 

1 

1 

2 
2, 

2&1 

2&1a. 

20101 

2.1b 

201~1 

2.1~1. 

2.1~1~ 

201~lc 

2alc 

2.1cl 

2a.lcla 

201cl~ 

2.1clc 

202 
2b 

2bl 

2bl. 

2blb 

2b2 
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KEV 21-DoC-71 10 '32 8293 
new jsys .. at-rrot 

IJ8293) 21 - DBC - 71 1U'J2; '£it-leI Aut-norl.). ~enneth E. Victor/KEV; 
Distribution: William R Ferguson, priscilla Lister , Ro bert L. Dendy , 
Linda L. Lane, Marilyn F. Auerbach, ~alter 1. ~aBB, weger D. Bates , Mary 
5 . cnurcn, william ~. DUVall , Dou~la s C. Engelbart, Beaurega r d A. 
Hardeman, Martin E. Hardy , Fred P. Hocker, J. D. riopper , Oha r les H. 
IrbY, M11 JerJll~an , Ha rve y G. Lehtman, John T. Melvin , Jeanne B. North , 
James C. Norton , Cindy Page, Bruce L. parSley, William H. Paxton , 
Jeffrey C. Peters, Jake Ratlif£ , Ba rbara E. RoW, Ed K. Van De Riet , Dirk 
H. van Nouhuys, Kenneth E. Victor, Don C. Wallace , RiCha rd W. wats on , 
Don I . Andrews, James A. Fad~man/SRI - A RC ; Suo-Collections: SRI - ARC ; 
ObSOletes DocUMen~{s): 8174 ; Clerk : K~V; 
Or igin . <VICTOH>STRHT . NLS;S, 21 - DEC-71 10.12 KEV ; 
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EMC Agenaa-- Decernber 17, 1971 

EMC Agenaa 

Network In~er£ace Hardware fro~ BBN 

Futu~e Plans for Bryant Disc 

Disc-Pak D ru~ a ~cKup 

NCR terminal 

Reduction 01 the number o! d~&plays 

6 p.m. dump --who w111 do it 

. 
E,y 21 - DOC -71 16:12 6294 

Friaay, Dece~ber 17, 1971 

1. The rationale lor getting the BaN Network Interface 
Hardware 
to re place our own will be written up by Vannekiet . 

2 . Future Plins lor the a ryant Disc were discussed , but no 
decision reacned. Usin~ the disc in a way wh1cn makes us less 
vulnerable to 1tS lailures requires a B1gniiiCant software 
effort. using disc paks for orum back up bears on this 
question also. 

J. The possibi1i_Y 
being inve3L1Rated. 
to th1S prOblem now. 
get OUr RPO - 2 t s. 

of using diSC pakB lor drUm baCKUp is 
Don Andrews is doing some thinrs rela~ed 

We sha~l run !ome related teats when we 

4 . We Shall ~et a demons tration of ~he new NCR term1nal as 
BOOn 
as practical . 

s. Teats on aisplay-improvement bY reduc111g the number to 6 

1 

2 

2. 

20 

2c 

2d 

2. 

3 

J. 

3b 

3c 

3d 

or 10 will be carr1eO OUt soon. 3e 

6. Tne 6 p.m . dump will prooably be st.rted early in 
Doug Durych cannot work then J so ~e will have to find 
man. 

JAnuary . 
a new 

3! 



) 

) 

) 

EKV 21 ·D~C·71 16:12 b29h 
EMe Agenda--Decemoer 17, 1971 

IJ b294) 21-VhC-7116:12 ; T"le: AU'horl.): hd K. Van De Rie' / EKV ; 
Distribution: Do uglas G. Engelbart , Richard W. watson, Charles H. Ir by, 
James C. Norton/Det RWW CHi JCN; Sub - Col lections: SRI -ARC; Clerk: PL; 
Origin: <LISTIR>IMC . ~LS ;2. 21-DdC-71 15:38 PL ; 
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"WG/RFGN 269 
Wha.t. we Hope 

21-DEC-?1 16129 6295 
Is An Officia.l List. Of Host. Names Richard W. Watson 

SRI-ARC 

The enclose~ is wnat. we hore will be accepte~ as a 11st. of 
Official formal host. names and nicknames. AS no Ot.her subject 
worked on by t.he NWG has generat.ed so much comment, it is 
worthwhile to reV1ew briefly how this list. came 1nt.o bein~. 

Tne need for some stalldard set of names recognized by HOP's and 
Telnets and usable on hardcopy to designate a persons affiliation 
had been reco~nized for some time ana aeveral sets of nameS were 
in use. 

pe,g~ Karp issued t.he first formal proposal of a Bet of sta.ndard 
names 1n RYC 226, HIe 7625. ThiS proposal was answered by a 
number of counter proposals and culmlnated in kYC 247, NIC 76~o. 
PeOPle still were not happy with this proposal as names normally 

2 

associated with hosts or proJect.s were not used. 4 

At tne last NWG meetinf a number of people discussed the name 
prOblem and a~reed th~t the only reasonable co~promi8e solution 
Was to have both formal names and nicknames and ~o let the peOPle 
at tne hosts choose tneir own names Within the gUidelines Which 
the previous dialog had seemed to agree on. 

The gUidelines were summarized ill RFe 273, HIe 7037 and the NIC 
agreed to collect and PUblisn the names that the peOPle at each 
hoat indicated they desired. A number of names were received ana 
a tentative li~t was publiShed as RYe 280, NIe ~u6u. More people 
responded With their desirea names or changed the ones in the 
above list. 

Almost all Slte~ have since responded and ~he following list 
reSUlted. 

1 think people should feel free to change their hoat name when 
ever the sitUation warrants. 

formal Hame Nickname Net.work Address 

AMES-6? 16 

AMES-ILLIAG 14 

AMES-TIP 144 

~~"-NGC rlCC 5 

dBN-TEN~X B6N 69 

9 

10 

II 

12 

13 



NWG/RFC# 269 2l-DtC-71 16:29 ~295 
What. we Hope Is An Official L1s~ Of Host Names 

) 
dBN-TENEXH dBNH !3J 15 

HHN-TESTIP !5~ 16 

BUR~ 15 17 

BURR-TEST '(9 18 

CASE - lO 1J lY 

OMU-10 , H 20 

<TAC-TIV 146 21 

aWC-TIP 15. 22 

HA~V-l PDP1 73 23 

HAHV-lO ACt 9 24 

HARV-ll l31 25 

ILL-ANTS ANTS 12 26 

) ILL-CAC CAC 7b 27 , 
LL-67 10 28 

LL-TSP 136 29 

LL-TX-2 TX-2 'III 30 

'~CCL-4lB 22 31 

MlT-AI l34 32 

MIT-DMC(l llMCG 70 33 

MIT-MULTICS MIT-M b 34 

MITRE-TIP l4) .35 

NBS-CCS'!' NoS 19 36 

NBS-TIP 1,,'1 n 
NCAR-7600 2, 3b 

2 



NwG/RFC. 209 2l-D!;C-71 16129 ~29S 
Wha.t we Hope Is An Offic1&1 L1s~ Of Hoat Names 

) 
NCAR-TIP 1" :l~ 

kADe-•• !> H lIu 

HADe-TIP J.46 hi 

RAND-CSG 71 h2 

RAND-RCC 'f 113 

SOC-ADEPT SDC • h4 

SRI-AI 6. h!> 

SRl-ARC ;. 11o 

SU-AI 11 .7 

TINK-I11~ 21 40 

UCLA-CCti CCN 6S 119 

UCLA-NHC SEX 1 50 

~) ucse-MOD75 UCSB J 51 

USC-" 23 52 

USC-TIP J.51 .3 

UTAH-10 11 S' ,I 

~) 

3 
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BLP 21-D~C-71 17: 47 8297 
Repl¥ t o 8179 -~ Towara a Mo re Consiatent CommanO La n~ua~e in NLS 

This is in re plY t o CHI ' S 8179 proposal about ~ new NLS Command 
Lan guage. 1 

re (8179, 1a1& 4) ~~ aelete Load Fi le command 2 

until we need the lette r N, I can ' t see any reason to de lete 
the Load command . If it is deleted , then Load Locked rile, 
940 rile ~ and 10 ! 11e should be ad ded to tne list of aeCOnd&ry 
commands . 2& 

re ( 81 79 , la~b) -- recogn1ze second level commands and SUbsystem 
names onlY on r eq uest 3 

I don't Bee wny we don't do 940 (or present) type command 
recognition for these things. It could be table driven . 

re (8179 , 2&28) -- ,~ (TNLS ) comment command 

The comment comm,nd should be '; rather than '" to make it 
consistent with ~he TENEX ~xecl3 Ii command ~~ 3u~gested by 
DVN . 

re (8179, 2bJ) -- Execu te con ~ent analysi s 

1 sUg~eBt t his comma nd be deleted since it &lso exists in the 
User p ro~ran 3ubsy~tem . 

re (8179, 2bh) -- Execute D~ splay .rea 

I suggest that tne Display area commands be made a subsystem 
rather t~an a seCOlla level cornma na since there ~re quite a few 
Bub-BUb commands and options (also more are l1kelY in the 

J. 

4 

4. 

Sa 

6 

future). 6a 

re (817 9 , 2d2c16) ~- jump to next word 1 

HoW 1s the word or content to be jumped to s pecified. 7a 

re 18179 . 2d2f11 -- l~nK s ynLax 8 

Note that because Ad dress Expre ssions can have spaces in tnem, 
the ioea 01 allowing Space3 as fiel d delimiters in links is 
stomped on . Par t icular l y if the load command is to be 
dele Led , I think it quite valuable to allow sPace field 
delimiters in links -~ ~hey ' re so much easier to type . We 
could al l oW t~e (aWkwa r d) Opt10tl of Space field delimite rs as 
long as the Ad~ress Expression WaG not conplex, i.e., as long 
as it di d not contain any SPaces. Sa 

1 
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Reply to 61 79 -- Towara a Mo re Consis t en t Comman~ La ng ua~e in NLS 

IJb2971 21 - U'0 - 'I1 1'1'4 '7 ; Title. Auchorls l: 8r uce L. Pars1ey/BLP; 
Distribution: Will i am R Ferguson , Priscilla Lister , Robert L. Den~y, 
Lin da L. Lane , Marilyn F. Auerbach , Walter L. Bass , Roger D. Ba tes, Mary 
S. Ch urcn, William ~ . Duvall , Douglas C. Engelbart, ~eauregard A. 
Harde man , M art~n E. Ha r dy, ired P. HocKer, J . D. Hopper, Charles H. 
lrby , Mil Jernlfan . harvey G. Lehtman , John T. Mel vi n , Jeanne B. No rth, 
James C. Nor~on, Cinay Page, ij r uce L. pa rSley , William ~ . Paxton, 
Jef frey c . Peters , uake Ra tliff, da r bara E. Row, EO K. Van De Riet, Dirk 
H. van ,Nouhuys , Kenlleth E. Victo r, Don C. Wallace, Richard w. Wa tson, 
Don I . And re ws , James A. Fadiroan / SRI - AkC ; S u~ - Collec~ions : SRI-A RC ; 
Clerk: BL? ; 
ori~in. <PARS L'y>CMM~LANG . NLS ;3, 21 - DEC - 71 17.43 ~LP ; 
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A catalog Maker l s Diery 

21 octooer 11:28 

YeSterday morning Jeanne, vick, and I met and decided to start 
over on the catalog to lnCQrporate items that had come in 
since we stRrted work. I resolved to keep a d1ary from now on . 
Jeanne and I Planned to meet again at 4:30 in hopes that 
corrections anti additions would be fin~Bhed and we could ~aKe 
a neW master catalog equiValent to octca t. Du r ing the daY I 
Planned to finish fixing up footers on the heade r for 1 line 
files. Neealess t o say a~ 4:30 I had not touched the toote rs 
and the corrections and additions were not finiShed . New 

1 

problens, however, had arisen . 1a 

In proofing oiney nad discovered autnors named JU and JU1Yk 
next to each other, one of them hav~ng an impossi~le citatio. 
We all agreed they would have to be changed. Further she had 
fauna that 60cuments she had mailed ~o station agents we r e 
uncitea in th~ catalog . After 5 Je6nne and I diSCOVered that 
Shy-King JU ana Roge r JU1YK are real people . The missing 
citation~ appeared to be wai~ing for entry 1n Mil's backed up 
work. OVern1&ht with nothing to do on the terminal I resolved 
to be more inVOlved in the prOblems of entering citations so I 
WOUld not waste mY time and the cPU ' s time runnin g complicated 
programs over larte files when the large files were erroneous . 
In the morning I talke~ to Jim Norton aoout cutting back on 
the DEX Manual to free my time for Watching oVer entering 
catalo g items. Me aeemea glad enough to give the jOb to 
Marilyn. 

Later Jim came in with two new prOblems . The program that had 
selected NIC items in the Journal had arranged some fieldS 
improperly and had assigned to NIC Gome items that in reality 
we re intenaed for ARb onlY -- e . g . J fragments ot ou r proposal . 
On the improper fieldS Sill Duvall is rewriting the program 
and 

lb 
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(J ij2991 27 - V.C - 71 9 : 25; Ti ~~e : AU ~hor ( 81 : Di r K ~ . van Mou huys/ DVN; 
D1s~r1bu~ion : pr~sc~11a Li s ~er/PL ; Sub ~ Collect1onS ; SR I-ARC ; Clerk: PLi 
Ori gin : eVANNOUHUYS>CATDIE . NLd;6 . 22 - D~C - ?1 1 : 47 DVN ; 
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DeE 27-DEG-71 8:44 8305 
Phone If,g: Pro~ Peter Weiner, Yale, to visit ARC on 28 Dec 71 

Pe"ter is in the computer science department. no says that he 
has been workinb wIth Ned lrons (Sp??) in the cteveloplllent of a 

"reasonably s ood on-l ine edi"tor, using CRTs .. 1I They want to 
improve and extend the system, d.ncl have apparently Just gotten 
over SSOOK from th Al.:fred Sloan Foundation tor doing so. (I 
In:t'er .from it being the Sloan Foundation tha.t the system would be 
used in manage.ent-science research , bUT I didn't get around to 
veri1yins this.) 

He said that they keep hearing that we have a system that they 
shoul.d learn d.bout beLore they launch onto thIs ex-tension, and 
so we arran~ed for hlm to vIsit us on Tuesday, 28 Dec 71. I sent 
o:t'~ cop! es of RADC70 , N.ASA70, FJCC6B, Ll0 user manual , and Tree 
Veta writeup. 

I told hjm that" our concern was with the con tinued evolution of 
the syatem as a workshop, and pointed out ·Uu .. "t Lf their interest 
was tn study 0:£ application of such systems, then -they rnish-t be 

interested In ma.pping "lcross our whole system -- I tol.d hilll that 
we a r e considering aivina maintenance and updatin G support in 
some cases. He a.ssented to that su.rmise , sald he'd be interested 
to check out tbe possibilities. Turns Ollt that the have a 
PDP-iO. 

1 

1 

2 

3 
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Phone lo g : ProL Peter WeIner, Yale , to vls1~ ARC on 28 Dec 71 

(J8J05l 27-DEC-71 8:44 ; Title: Author( s ): Doug las C ... Enge lbart/ OCB ; 
Distrlbut ion: William U. Paxton, Charl.es U .. Irby , 
Jam es C. Nor~on/WHP CHI RWW JCN; Sub-Collec ti ons : 

Richard W. Wa tson, 
SRI-A RC ; Clerk: DeE; 
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Catalog Making Problems Fall '7L 

The Report and the Diary I 

J beg an workin~ on the September NrC catal.ogs about Octobe,r 1. La 

In the beg inl,lng bad input inval~dated many single entries 
and disk c,-rors destroyed many la-ree 1ile8 . lal 

We met on the 21 01 October and decided ~o s~art over. 

At that time 1 beg an dictatlug a. brle-t diary. 

To write thIs report I reorg anized t ,he in~ormatlon In ~he 
Dial'Y_ 

Links (journal,8299,:x) to the diary are scattered through 
this report. 

Tile diary Is a Little roug h, but it did not seem wurth the 

la2 

laJ 

1&4 

la5 

trouble to polish it finely. la6 

The basic process: 
(n u. broad sense the .following things hal'pened: 

The process followed lJournal,72b.J, )except that the necessity 
of ina titut lng proa rama throut;lh the ,,0- to-prodranl command, and 
the opportunity to use new, .fas-t sortin« progra .. s dictated 
certain changes 1'1'0111 (Journal., 1263,) .. 

A master cataloK survived from the 'Work before October2L . We 
ran the program &etnlc (nic,prog,l) over souurce fll.es -that 
had accumulated between the middle 01 September and October l. 
Getnlc put out 'files which I assimilated into a master catalog 

2 

01: 799 stat-aments then named "Oct2cat". 2b 

By means of the collector sorter ( then ran on Oct2cat the 
~ollowing progra.s: 

rickey, (nlc,prog ,2, which produces a 'file 01 ra. entrIes 

2c 

that a _re R FC·s. 2cL 

nUDlberkey, ( nle, pr0M.,.J' wllich produces a II le 01 raw en tri es 
sor-ted by number. 2c2 

and authorkey (nic,prog,41 which produces a f~Le o.f raw 
entries sorted by aauthor. 2c3 

Then 1 rll.n :format"ter (n~c,prog ,1, 

a number listing . 

2 

to re:lorlllat Oct2cat liito 
2c4 
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Finally, I divided Oc~2ca:t into three parts and ran 
ti t leword (nic,pro,g ,6, ) or (nic, pros ,S,) on each part 
produce a three-par ti tleword index (a totle ot about 
statelnents ). 

to 
4000 

Cindy and/or Jeanne a.nd/or Barbara. proo1'ed and cor r ected 
each 01' these intermediate rllea by hand. 

When I had resorted each :t:ile( by the quick-sort commands with 
a special sorting program) (vannouhuys, sortkeys,l:x ,), 1 ra.n 
each throug h the collector sorter or through assimilation 
produce co.rrespondln,g reto.rmatted files. 

to 

The raw r1'c entries went through ~mtr:t:c (nic,prog,11,) to 
Inake the r1c l.ndex .. 

The raw entries sorted by nUDlenumbe went throug h 1'm-tnumber 

2c5 

2c6 

2d 

2dl 

(nlc,prog ,~,) to IQake the number Index. ld2 

The raw entries sorted by a.uthor went th('oug h -tmtauthor 
(nic,pr.o g , 9 ,) to make the author index. 

Cindy and Ba('bara then p _roofed and corrected -these 11les 
and I resorted them. 

In the case o£ the three-part tltleword indeX, aLter 
reformattin g (nlcrprog,8,) or (nic,prog ,9,) each part had 
to be sorted alphabetica l ly, divided into thirds, the 
thi.rds merg ed w.ith the corresponding part ot -the alphabet 
1ro[n the other -two parts, and so on. 

The three 1iles, each then including on e third 0 1 the 
alphabet, had to be proo:fed and corrected. The pro01in " 
uncovered items that belon g ed -to o-ther parts of -the 
alphabet whlch then had to be exchang ed and resorted. 

These £1le8 were proo1ed and corrected. 

When I had sorted and formatted each tile, J "fit to it a 
header ~o control output p rocessing , processed it, and p r in~ed 

it on special ribbon. We Bent the resulting master to Re p ort 

2d3 

2d4 

2d5 

2db 

2. 

Services for dupLication. 2~ 

A list o~ problems: 

Why did 1-t take a month? 

I assem b led the following list by studyln " the diary 
(Journal, S 2 99 ,). Links point -to the diary . ~ g ive an example 

3 

3. 
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or two or each type o:f problem and io some cases links to 
ot her eXi:1mp les. 

The wOI'kin g days tos t are days redoln", work hecause 01 the 
exis-teoce of the IJroblem except days lost to -the machlne 
be~n~ down when it was supposed to be up. 

The time lost was mostl.y mine but included also work by 
Bi:1rbara Row, Jeanne North , CIndy Page , and "at -tel' Bass, 
and per haps a hatf da y each by Jim Norton, Bill Duvall, 

Jb 

3 hl 

1>ave Hopper , and Don Wa llace. 3bla. 

Duys lost because the machine fai led 1:0 be up when 
scheduled, are calendar days added to th e lcn a th of the 
p r o ject. 

Of course, the d~stlnctlons between p robLclll s are a littLe 
fuzzy, particularly when they formed Into chains, and the 
times lost are esti .. u~.tedd in retrospec t. 

IJI particuLar problems obscure to one lItan are obvious to 
another and a ll tend to look obvious in retrospect. 

Be:fore r studied my d i a ry 1 belleved thut fnost 01 the time 
was lost because o:f huma.n error, in p articular fallure 1:0 
exchanj,le necessary bits o .l In-t'orumtion. [n adding up the 
real tlme Lost 1 was S Urprised how nluch wen1: to hardware. 

Machine prohlefl'lS 

Co mments 

Machine proble~B~re mostly ~11e9 that went bad because 
01 presufl'Iptiv e disk errors. 

EX8.mp -Le 

F iles created by the colLector so r-ter g o.1ng bad one 
a~ter a nothe r (journal, 8299 , 6 a,) (Journal, 8299 ,4a,) 
( journa l, 8299 ,4b,) 

Worklng days l os t : 7. 25 

Mlssin~ ~n1ormat~on 

Ex ample 

Nobody told me that you COUld not speed up the output 

4 

3b lb 

3b2 

3 b2 a 

JbJ 

3c 

3cl 

3cla 

3d 

3c.la 

3c3 

3 d 

3dl 
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processor by use o£ FAST if you want statement ntufoes 
off. (journal.~299,4c~) 

Workin~ days Lost: 4 . 25 

Pro g ram problems 

Examples 

Most o~ the problems were in pro~ rarns wrLtten ~or 
catalog ing, (journal,8299,Jb) but there was a ls o truuble 
jn NLS (journal,8299 ,3b), and TENEX (Journal,8299, 9 c). 

Some1:ime between early Septe/llber (when I ran all 
sarti ng and for tnattinu progralns on samples) and 22 
October, the number "formatter (nic,prog,7) ha.d been 
changed so 1 t wou1.d not compiLe. (journa1., 8 299,3b,) 

FiLe veri1yy stopped working on long liles 
(journal, 8 l 99 ,3b,1. 

Comments 

If I had known a Little more about L-I O, I could have 
fixed SOUle o-t these problems myself and reduced 
turn-around t Ime. 

Vorkig n a days Lost: 4 . 2 5 

Failu're to :foresee obvIous probLetns 

Example 

When I djvided the .. as'ter tile into par1:s preparatory to 
rUHnLn g the tltlesort, T resor"ted 'the mas'te&" co:t:Cllog 1n 
be'tween steps, so the d1visions were not 01 'the same 
whole. (journal,8299 , lOJ Another example 
( jou rna l , 8299 , 13a ). 

Workin & days Lost:l.5 

Fa.llu_re to :fores e e obscure problems 

Example 

On oue occasiou I had Sl;l.l.lse enoug h to dump my direct:ory 
and save my 'Weekend' s work, bu t no t sense enouljJ; h to 
realiz.e thdot a pd.rt.lal copy in Barbaru's direct:o_ry held 
her work on those £.11es. (journaL, 8 2 9 9,2Ib) 

5 

3d2 

3. 

3.1 

3elu. 

3elb 

..leic 

3 e26. 

3.3 

3<1 

3.l1a. 

3 <2 

3g1a 
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Working days lost: l.25 

Ambiguity auout what the produc t should look like 

Example 

Should a g encies appear as authors? ( In some versions of 
-the SO.rt pro.ijl .rams they cUd, In others they cHdn't.) 
(journut,8299,8a,) Another example (journal ,8299,20c) 

Working days lost: 5.0 

Bad Inpu·t 

Example 

The program that had selected NIC 1 tems in the Journal 
had arrang ed some :tletds improperly and had assi6!.ned to 
N[C Saine itelllS "tha.t in .reality were Intended ..for ARC 
ollly. (journal,8299,lc) 

Working days lost: 1.5 

DutJIb mistakes 

Example 

Ju, and Jutky are real authors, 1101: mistakes that have 
-to be corrected . (journal.,8299, lb) Anothe ,r example 
(journal,8299 ,21at) 

Working days lost: 3 . 25 

Mach.i n e down 
available 

durln~ hours it is supposed 1:0 be g enerally 

BXalDl'le (journal,S299,Sa) 

Calendar d~yB lost: J 

The :ttavo r 

To Get the :£lll.vor o::f day-1:o-day work, purticularly how these 
problems £orm into chains, I sugg est you read part of the 
di. ... ry. (journal,8 2 99,Jd,J is a g ood place to start) 

(E.RRORSTRINGS) 

6 

3h 

3hl 

3hla 

.J1l2 

3, 

3il 

.lila 

3,2 

JJ 

JjJ 

Jjla 

3j2 

3k 

Jkl 

.)k2 

4 

4a 

5 
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wi !WE BEGAN WORKING ON l'HIS CATALOG IN THE IHDDLE OF 
/SEPPTEMBER . 

EG.JnLA /THE PROGRAM THAT TOOK CITATl:ONS ,FRON THE JOORNAL MADE 
UP THE 

ENTRY FIELDS WRONG . (DIECAT , 3,) 

7 

Sa 

5" 

5c 

Sd 
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NEW NLS 

I have IRoved (nl.s> and (re1-n 1s> over to (nie- nls> and hav e 
.brought up a. new system, NLS .. SAV;270.. The backup Is NLS.SAV;268 .. 

Primary advances incLude: 

Double echoin " 00 lon 4,1:er exists .for tabs and ot-her :formatting 
characters In TNLS . 

Some DEX bug s have been 'fixed . See N.FA or HGL :for elaboration 

l 

2 

2a 

unt it a more det-all.ed documenta-tio(l can be prepared . 2b 

l 
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HGL 27-DEC.,'-71 J.3: 13 8307 
NEW NLS 

(J8307 ) 2?-DEC-71 IJ!lJ; Tit 1e: Au thor( s): 
DistrIbution! Don Limutl, William R Ferguson, 

Harvey G . Lehtman/HGL; 

Prisc~lla Lister, Robert 
L. Dendy, Linda L. La.ne, Marilyn F O' Auerbach, WaLter L • .Bass , Wary S . 
Church, William S . Duvall, Douglas C . Engel.hart, Beauregard A . Hardeman, 
Kartin E. Hu..rdy, J. D. Hopper, Ch ... rles II . [rby, N.ll Jernigan, Harvey G. 
Lehtrnan, John T . M",lvin, Jeanne B. North, James C . Norton, Cindy Page, 
Bruce L. Parsley, WIlliam H. Paxton, Je.f.frey C. Peters, Jake Ratli1-f, 
Baroa'ra B. Row, Ed K. Van De Rlet , Dirk H. van Nouhuys, Ktmne1:h E . 
Victor, Don C . Wallace, Richard W. Watson, Don 1. AndrewsJSRI-A.RC; 
Sub-Co 11 ec t ions: SRI-ARC; ete I"k: flGL; 
Or1"ln: , 27-DEC-71 12:59 HGL ; 
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The Report and the Diary 1 

I began working on the s e ptember NIC catalogs about Octo ber 1 . 1a 

In the be~inning bad input invalidated ma rlY s1ngle entr1es 
ana oisk errors destroyed many large files. lal 

~e me t on the 21 of october and ~e cided to start over . 1~2 

At t ha t time I began dictatin g a brief diary . 1.3 

TO write this report I reorganized the information in th e 
Diary . 1 •• 

Links (J ou rnal,d299,:Xl to the diary are sCattered through 
th1S r eport. la5 

Tne ai.ry 18 • little rough, but it did not seem worth the 
trOU ble to polieh it f1nely. 1a6 

The basic process : 
In a broad senSe the follaw1ng things happened: 

The process followed (J ou rnal, 726J ,)except that the necessity 
Of in6~ituting programs through the ~o~~o~program command , And 
t he opportunity to USe new, fast sorting programs dictated 
certain chan~es from (Journal, 7263 ,). 

A master catalog surv ived from the work before October2l . We 
ran tne program g e~nic (nic,prog,l) over souurce fi l es that 
had accumulated between ~he middle of september and oc tOber 1. 
Qetnic pUt out f~les whicn I assimilated into a maste r catalog 

2 

2. 

of 7 99 statements then na med "Qct2cat ". 2b 

By me~ns of the collector sorter I then r~n on Qct2cat the 
followin g pro~rams: 2c 

ricke y , (nic,prog,2) wnich prOduces a f11e of raW entries 
~h at are RiC ' S . 2Cl 

numberKey, (nic, prog J 3) Wh1Ch produces a f ile of raW en~ries 
sorted oy nU~ber . 2c2 

and au thor Key (nic,prog,h) which produces a file of raW 
en~r~e s sorted oy aauthor. 

Then I ran £ornatter (nic , prog , 7 , ) ~o reformat Oct2cat into 

2c3 

a number listing . 2c4 

2 
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Finally, I divided Oct2ca~ into ~hree par~s and r an 
t i~leword (nlc,prog,6 , ) or (nic, pr og , 5,) on eac h part 
proQuce a th r ee - pa r titlewor d i ndex (a totle of a bout 
statementsl . 

t o 
~OOO 

cindy andlor Jeanne an% r Ba r bara proofed and corrected 

205 

each of these intermediate files bY hand . 2c 6 

When 1 had resorted each fl1e(by the QUic k- sort commands with 
a specl~l sorting prog r am) (vannounuy s, so rtkeys,l:x,), I ran 
eac h ~hrougn the collector Borter or throu gh assimilation to 
prOduce corresponding retormatted files • 2d 

The raw rIc entries went throu~h !mtrfc tn~c,pro g / ll , ) to 
make the ric ~ndex . 2d1 

The raW entries sorted oY numenumbe went through fmtnumber 
(nic/pro g J ~ ' ) to make ~he nu~ber 1naex . 2d2 

The ra w en~ries Borted bY author wen t throUgn lmtau~nor 
(nic,pro,, 9, ) ~o make the author 1n~ex . 2dJ 

cinJy .nd ~arbara ~hen oroofed and corrected t hese files 
and 1 resorted ~hem. 204 

In the case of the three-part titleword lnaex , a fter 
re formatting (nlc , pro g, 6,) or Inic, pro g, 9 ,1 eacn part had 
to be Bortea a~PhabeticallY , di Vided into th irds, the 
t hirdS me r ged Wlth the corresponding part of the a l phabet 
from the othe r two parts , and 80 on . 

The three Illes , eacn then incluoing one third of the 
al~nabet , hact to be proofed a nd correc ted . The proofing 
uncovered iteMS that belon~ed to other par~8 of the 

20 5 

alph~bet which then had to be exchgnged and resort ed . 206 

These files were prOOfed end corrected . 2e 

When I haa sorted and formatted each tile, I £i~ to it a 
header ~o control output processing , pr ocess ed lt , and printed 
it on sp~cial rioDon . we s e n~ the resulting mas t er to Report 
Services ior duplication. 2£ 

A lis t of pro ol~ms : 3 

~nY d~d it taKe a ~onth1 

I as~emblea the follow i ng liB~ by study~ng the Oiary 

3 
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(journaL,0299,). L~nks po~n~ to tne diary . I give an example 
or two of each tyve of prOblem and ~n some caBes links to 
other example3 . 3b 

The working OaYs lost are days redoing work because of the 
existence of tne problem except days lost t o the mach ine 
oe~n~ down when it WaS supposec to be Up , 3bl 

The t1~e lost WaS mostly mine but i ncluded al Ba work by 
Barbara ROW , Jeanne North , Cindy p~ge , and Walter Sass, 
and pe r haps a hal! day each by J i m NortOn , bill Duvall, 
Dave Hopper, and Don Wallace. 

Days lost because the machine failed to be up when 
scheduleo , a r e calendar days added to tne length of the 
proJect. 

Of course, the d1stinctiollS betWeen problems are a little 
fUZZy, particularly when they formed into Chains, and the 
times lost are estimatead in r et r ospect . 

In particular problems Obscure to one man a re obv~ous to 
anotHer an d a.ll tent1 to look Obvious 1n retrospect. 

Bexore I studieo my diary I believed that most of the time 
WaS lost because of human er ror, in particUlar failure to 
exch;nge necessa r y cita of intornation. In adding up the 
r eal time lost 1 ~as sur prised how much Went to hardware . 

Ma.chine prOblems 

comments 

Machln~ problemsare mos tly tiles that went bad because 
of presump t ive diSk errors . 

EX&fllPle 

Files createa by the collector sorter gOing bad one 
a.fter another (journal , 8299 , 6a ,) (jou rnal, 8299 ,ka ,) 
(journal , ti29~ , 4b , ) 

MisSln~ information 

Exa."Iple 

)b1. 

)blb 

J b2 

)b2. 

JbJ 

Jc 

)C1 

Jc1. 

)C2 

3c 2& 

JcJ 

Jd 

J d1 
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NObody ~ola ~'e that you coul~ not speed up the output 
processor by use of fAST if you want statement names 
oil . (journal,8299,4c , ) 

worKing days lost: h.25 

Program problems 

Examples 

MoSt of the problems were in programs written for 
cat~lo~ing, \journal,8299,3b) but there WaS also trouble 
in NLS (journal,8299 , 'b) , and TEN LX (journal,8299,9c). 

sometime between earlY september (when l ran all 
sortin~ and formattin~ prog r ams on samples) and 22 
octOber , the number formatter (nic,prog,7) had been 
Changed so it woula not compile. (journal , 8299 ,3b,) 

l~le verilyy stopped Working on long filea 
(JournRl,b299 , 3c,) • 

comments 

If I had known a l~ttle more abou~ L ~ lO , I coulO have 
fixea SOne of ~hese problens roysel! anQ redUced 
turn ~ arouna time . 

work1gng days los t: 4 . 25 

F~ilure to foresee Obvious prOblems 

~xam p le 

When I div~Qed the maSte r file into parts prep~ratory to 
runn1n~ the titlesort , 1 resorteO the master catalog in 
between steps , so the aiviB~ons were not of th e same 
whole. (journal,8299,lO) Another ex~mple 
\Journal , b29Y ,lJa). 

wor king days lost:l . 5 

Failure to foresee Obscure prOblems 

Example 

On one Occ as ~on I had senSe enough to dUm p my directory 
~nd save my weekend ' s work, but not sense enough to 

5 

Jd1. 

J02 

Je 

Je10 

)e1b 

Jelc 

Je2 

Je2a 

Jf 

3fl 

Jfl. 

Jf2 

Jg 

Jg1 
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rea~~ze tnat a partial copy in Barbara's directory held 
ner work on those files. (journal , 6299/21c) 

working daYs lost: 1 . 25 

Arnbigu1~Y abOU~ What the prOduct should looK like 

Example 

Shoulo agenc~es appear as authors? (In some versions of 
the Bort programs they aid , 1n otners tney didn ' t .) 
(journal,b29~/8a , ) . Another example tjournal,8299 , 20 c) 

~ork1ng tiays lost : S.O 

Bad InDut 

Example 

The program that had selected NlC iteMS in the Journal 
had arranged some f~elds improperly and had assigned to 
NIe some items that in reality were intended for ARC 
only . (journal,b299,lc) 

working daYS lost: l.~ 

Dumb mistakes 

EX&mple 

JU, and JU1Ky are real authors , not m1stakes that have 
~o be corrected . (journal , 8299 , lb) Another example 
Ijournal,0299,21alJ 

working days lost : 3.2, 

Machine down dur1n~ hours it is supposed to be generally 
available 

3g1. 

3r,2 

3h 

3hl 

3hl . 

3h2 

31 

311 

311a 

312 

)j 

3jl 

3 j1. 

3j2 

Example (journal,8299,Sa) 3kl 

Calendar ~ ays lost: 3 Jk2 

The flavor 4 

To get the flavor of d&y-to - day work, particularly how these 
problem~ for n 1ntO chains, I suggest you read Dart of the 
diary. (journal,ti299,Jd , ) is a gOOd Place to Start) ha 

6 
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(!; RRORSTRINGSI 

~1 I>E BEGAN WOx~ING O~ THIS CATALOG IN tHE MIDDLE Of 
I SEPP'iEHEEk. 

IG3"lA ITHE ?R0GRAM THAT TOO. CITATIO~S fROM TH~ JOURNAL MADE 
UP TH1 

ENTRY FIELU, W~ONG . (DIECAT,3 , I 

7 

5 

5b 

50 

5d 
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