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~ore ~un and games wLth the output processor 

Dirk; 

12576 

1. [s the Output proceS90r ~ront-.nd, which R ives options ~or 
form-feeds, etc. (that Engalbart worked on during lccc) 
avaIlable? The OP continues to be a pain, otherwIse. 

2. The output processor Issues llne-1eeds, rather than cr-tl 
cOMbinations, whIch is causIng me many problems wLth output that 
L chann e1 to a ~I ta. 
t nx. 0/ 
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More tun and gameg with the output prOcessor 
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(Jt2576) 6-NOV-7 2 16: 04; 
Distribution: Van NOl1huyB, 
DHC; 

Tl tle: Author( s)~ Crocker, 
DLrk K./DVN; Sub-Collections: 

David H./DRe; 
NIC; Clerk: 
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DrA 6-~OV-72 11:03 
[ £Illed In that sheet online: 

Mike : t lnd my resume thJnlllY 
mes sage when you have It so 

in (Ilndrews.,resuttle.,). Send 

I can delete it. Thanks, 

I 

u a 
Don 
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r filled In tbat sheet online: 

) 
(J12571 ) 6-NOV-72 11: 03; Title: Author(s): Andrews, Don l./DIA; 
DistrIbution: K:udllcl{, rllchael D./MDK; Sub-Collections: SRI-ARC; Clerk: 
OlA ; 
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Rp.catl ot (Journal,10818,) and revision 01' DD 1473 

12578 

I have asked Jeff to ae~ back 10818. It wag neither archived nor 
online but had accldent:1.y slipped away. Tha 't Is not: supposed -to 
happen to Journal itmee ••• 

Yes, we will strip In the changes -to DD 1473. 

As y ~ u will see 1 aM keep Lng you in touch wltb our e10rts to get 
CON ~nder control . 
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~ecall 0"- (Journal, 1081 8 ,) and reyislon of DO 1413 

(JI2518) 6-NOV-129:09; Title: Author(s): Van Nouhuye, Dirk R .. /DVM; 
DIstribution: Jernl~an, Yll B .. , Stone, Duane L./meJ dls ; 
SUb-Collections: VADe; Clerk: DVN; 
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ARC EnvironMent Special Interest Group Meeting 

There will be a .eetlnK o~ the ARC envlron~ent special intercst 
",roup, Wed •• Nov.8 at 3:00 In -the Parsley room. .. All Int erested 
partlos are In-vlted to attend . We hope to plan Bome major 
chtlnliles Lor the console area and woul.d appreciate as l1Iuch 

feedback as POBRlble. 
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ARC Environ.ent Special Interest Group Meeting 

(JI2579) 6-NOV-7215:55; Title: Author(s): Auerbach, Marilyn F./VFA 
; Dl~ trjbutlon: Uo~1~an, Carol B., Lee, S usan R., Michael, ELIzabeth K., 
Dornbush, Chartee F ., ARC, Ouest 0., Feinler, ELizabeth J. (Jake), 
Handbook, AugMentation Research, Kelley, Ki rk E . , Meyer, N. Dean, Byrd, 
Kay F ., Prather , Ralph, Whlte, James E. (JJm), Vatteo , Jacques F., Kaye, 
Dlane S ., Rech, Paul, ~udlick, Michael D., Fe r guson, Ferg R., Lane, 
Linda L., Auerbach, MarIlyn F., 8ass, Walt, EnKelbart, DougLas C., 
Harde_an, BeaureKard A., Hardy, Ma rtin E., Hopper, J. D., Jrby, Charles 
H., Jernigan, Mil B., Lehtman, Harvey G., ~orth, Jeanne D., Norton, 
Ja_es C., Page, C indy, Paxton, WilliaM H., Peters, Je~~rey C., RatLIff, 
Jake , Row, Barbara E., Rlet, Ed K. Van De, Van Nouhuys, Dirk H. , Victor, 
Kenneth E . (I:en), WaL 'lace, DonaLd C. (Smokey), Watson, iUchard W., 
Andrews , Don I./sri-arc ; Sub-Collec~JonB: PODAC SRI-ARC; Clerk: YFA 
; 
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SUMMARY 

This paper describes a Multlsponsor resea.rch center at 
Stanford Research [n8tltute in man-computer interaction. 

For Its laboratory lacil! tv, the Center has a tilDe-sharing 
computer (65K, 24-blt core) with II. 4. 5 megabyte swapping 
drum and a 96 .Ball-byte "file-storage disk. 
twe~ve CRT work stations slaultaneously . 

This serves 

Special hardware co~ptetely re~oves tro~ the CPU the 
burden ot display re~reshlna and input Ba~ptln&, even 
though these are done directly out ot and Into core . 

The dlsp-lay In a user's ottlca appears on a 
h~gh-resolutlon (875-\loe) commercial television 
monitor, and provides both character and vector 
por~rayals. A relatively B~andArd typewrIter keyboad is 
supplemen~ed by A five-key handset used (optionally) tor 
entry o~ eon~rol codes and brle~ literals. An SRI curso r 
device caLled the "mouse" Is used ~o r screen pointing 
and se lect Ion. 

The "mouse" Is a hanel-held X-V transducer usable on 
a ny 1lat 9ur~ace; It Is described In greater de~aII 
"luther on. 

Special-purpose hlah-levet languages and Associated 
complIers provide rapid, flexible developlllent- and 
modi~ication 01 the repertoire 01 service functJons and 01 
the lr con-trol procedUres (the latter be Ing the detailed 
user actions and co.puter feedback involved In controllIng 
the appllca-tion of these servIce functions'. 

Uger fltes are organized as hierarchical structures o~ data 
e~~ltles, each coapoaed or arbitrary comb1natlons of text and 
tlMures. A repertoire of coordinated service "features enab~es 
a skilled ueer to compose, study, and modify these ~ites with 
fIreat speed and 1texlbility, and to have searches, !l.nalyses 
d(l.ta IRsnlpulatlon, etc. executed. [n partlcl.11ar, special sets 
ot conventIons, tunc~ions~ and working methods have been 
dave -loped to 0.1,. progralllllllng, loalcal desIgn, dOCUMentation, 
retrieval, proJect manage.ent, tea. InteractIon, and hard-copy 
~roductlon. 

INTRODUCTION 

In the Augmented HUMan Intellect (ADI) Rese!l.rch Center at 
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Stan.ford Research Institute a group 0-1 researchers is 
developing an experl.ental laboratory &round an interactive, 
m~ltlconsote co.puter-dispLay systeM, and is working to learn 
the principles by which interactive computer aids can augMent 
their intellectual capability .. 

The research obJective is to develop principles and technIques 
"for designIng an "aug.entation sys-tem." 

This inclUdes concern not only 10r th~ technology o~ 
providing interactive co.puter service, but also for 
changes both in ways o~ conceptualizing, visualizing, and 
organizing working Material, and In procedures and methods 
"for workin~ individually and cooperatively. 

Tne research approach Is stona:1y empiracal. At "the workplace 
o~ each member 0"1 the subject group we aim to provide nearly 
f~ll-time avallabilJty o~ a CRT work station, and then to work 
cnn~inuously to i_prove both the servIce available at the 
stations and the a8gregate ~alue derived therefrom by the 
~roup over the entire range o~ its roles and ac~lvitieA. 

Thus the research group is also the subJec~ group in ~he 
ex:periment. 

Among the special activitIes 01 the group are the 
evolutionary develop.en~ at a co.plex hardware-software 
system, the design o~ new task procedures for the system's 
users, and caretul documentation ot the evolVing syste~ 
designs and user procedures. 

The group alao has the usual activities of Managing its 
activities, keeping up with outside develop.ents, 
pubLishing reports, etc. 

Hence. the particulars 01 the augaentation systeM evolving 
here will re11ec1" the nature o:f these tasks--i.e., the 
syste. is aimed at au~enting a system-develop_ent project 
team. Thougb the pri~ary research Koal is to develop 
prinCiples ot analysis and deeign so as to understand how 
to augmen"t human capability, choosing the researchers 
themselves as subjects yields as available secondary 
benetit a syste. tailored to help develop complex 
computer-based systeMS. 

This "bootstrap" 8roup has the interesting (recursive) 
assi g nment ot developing tools and techniques to make Jt More 
el1ective a.t carrying out" its assignMent. 

2 

2& 

2b 

2bl 

2c 

2d 

2d I 

2d2 

2d3 

2. 



) 

gSR}-ARC 6-NOV-72 9:54 12580 
A RESEARCH CENTER POR AUGMENTING HUM.AN [NTELLECT 

(ts tangible product Is a developing augmenta'tlon systeM "to 
... rovlde jncreased capability ro r developing and studyI ng 
aug~entatlon systeMS. 2et 

This sya-te. can hopetu1.1y be trans:terred, as a whole or by 

pieces 01 concept, principle and tecbnique, to help others 
develop aug~entation systems for aiding many other 
disc I plines and activities. 

In other words we are concentratin~ 1utly upon reachIng the 
pGint Where we can do all o~ Gur work on llne--placlns In 
cOll'lputer store all 01 our apeci:tlcat.ions, plans, designs, 
program9 ~ dOCUMentation, reports, MeMOS, blbllography and 
reterence notes, etc., and doing all o~ our scratch work, 
pl anni n g , desl&nillg, debua:ginK, etc .. , and a good deal o:t our 
intercommunicatIon, via the consoles. 

We are try!n" to maximize the coverage o£ our 
documentation, usIn g It as a dynaMIc and plas"tlc structure 
that we continually develop and alter to represent tile 
current state ot our evolving goals, ptan8 ~ progress. 
kno.ledge. designs, procedures, and data. 

The display-computer system to support this expe"rjment Is Just 
(~~ this writing ) beco~lng operational. Its ~unc1:Ional 
~eatureB serve a basIc dlsplay-orlen1:ed user systeM that we 
have evolved over ~ive years and -throug h three other 
cOlnl>uters. Below are described the principal :features of these 

2.2 

2<1 

systems. 2& 

THE USeR SYSTEM 3 

B~Blc FaciLity 

A.s "seen n by -the user, the basic ~aclll ty has the lollowin" 
charac'terls"t iea: 3& 1 

12 CRT consoles, ot whlcb 10 are normally located In 
offices ol AUI research stat~. 

The consoles are served by an SDS 940 time-sharing 
computer dedicated to lull-time service ~or thIs stall, 
and each console ~ay operate en1:irely Independently ot 
the others. 

Each individual has private lile space, and the group 
has co",~unity space, on a h 'l"h-speed dlsc wIth a 
capacity of 96 mIllion charac ter s. 

3 

3a111. 

3a1b 

3atc 
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The system 18 not intended to serve a general co •• unity of 
time-sharIng users, but 1s being shaped in its entire 
design toward the special needs 01 the "bootstrapping" 
experiment. 311.2 

W~rk StatIons 3b 

As noted above, each work station Is equipped with a 
display, an alpbanutnerica keyboard, fI. mouse, and a five-,key 
handset. 

The display at each o~ tbe work stations (see FlKure 1) is 
provIded on a hla:b-reso 'Lution, closed-circul -t "television 
mon 1 tor. 

The alphanumerIc keyboa ,rd i8 similar to a Teletype 
keyboard. It has 96 noraal characters in two cases. A 
third-case shIft key proyides ~or future expansion, and two 
specIal keys are uRed for system control. 

The mOllse produces -two analog voltages as thet11fo wheels 
rotate, each chanalog in proportion to the X or Y movement 

Jbl 

3b2 

3b3 

over the table top. 3b4 

These vol.tages con 'tf"ol--via an AID converter, the 
cOMPuter's .eaory, and the display generator--the 
coordinates o~ a tracking spo~ wJth whIch the user ~ay 
"poi ntft to posl t ions on the screen. 

Three buttons on top of the Mouse are used ~or special 
control. 

A set o~ eXperIMents, co_paring (wIthin our techniques 
o~ interaction) the relatIve speed and accuracy obtained 
with this and other selection devices showed the Mouse 
to be better than a liaht pen or a .loy stJck (see Rets. 
En,lZl.ish 2 And EnglIsh 2). 

Compared to a ll~ht pen, it is genera~ly less awkward 
and fatiguing to use, and It has a decided advantage 
tor use wIth taster-scan, write-throuah storage tube, 
proJection, or mult!vlewer dispLay systems. 

Tbe fIve-key handset has 31 chords or unique key-stroke 
combinations, in five "cases. II 

The ~irst tour cases contaln lower- and upper-case 
letters and punctuation, dlelte, and special characters. 

4 
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(The chordS "for the tettera corres p ond 1:0 the binary 
numbers LroM 1 to 26.) 

The :fIfth case is "control Case." A partIcular chord 
(~he saMe chord in each case) wltl always transfer 
subsequent input-chord interpretations to control case. 

[n control case, one can "backspace" throua;h recent 
input, specl"fy underlAn,ing tor subsequent input, 
trans1'er to another case, vi 9i ·t another case tor one 
charac~er or one word, etc. 

One-handed typing with the handset is slower than 
two-handed typing wIth the standard keyboard. However, 
when the user works with one hand on the handset and one 
on the .ouse, the coordinated interspersion of control 
characters and short literal strings from one hand with 
aouBe-control actions fro. the other yields cons iderable 
advantage in speed and smoothness o~ operations. 

For llteral strings longer than about ten characters, 
one tends to trans~er ~ro. the handset to the norMal 
keyboard. 

Both ~rom general experience and 1rom speci~ic 
experilW.ent, it seellls that enoug h handset skill to 
make its use worthwhile can generaLly be achieved 
with about five hours o~ practice. Beyond this, skiLL 

Jh5a 

Jb5h 

3bSc 

3bSd 

JbSdt 

Grows with uBa a; e. 3b5d2 

Structure o~ Flles 3c 

Our working in~ormation Is or ganized into :fIles, wJth 
flexible means tor UBers to set up ind.ices and directories, 
and to hop 1rom fIle to tile by dispLay-selection or by 

typed-in file-naae deslgnations. Each file is hIKhly 
structured In its internal organization. 

The s pec _i.:ric structure of a aiven Ii La is deter_Ined by 
the user, and Is an important part o~ his conceptual and 
II s tudY-lIIIanlpulate" treatmen 't of the fIle. 

The Introduction of explicit "si:ructuring l1 to our worklng 
In :for~a~lon steas from a very basic ~ea1:ure of our 
conceptual ~raNe.ork (see Re~s. Engetbart1 and Engelbart2) 

3ei 

3cta 

reg arding means tor aug mentJna hUMan in~ellect. 3c2 

With the view that the 9y.bol~ one works with are 

5 
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supposed to ~epregent a .apping of one's associated 
concepts, and 'further that one'g concep1:s exist in a 
"n~twork" o~ r elationships as opposed to the essentially 
lInear torlll or actual printed records, it was decided 
that the concept-~anlpulation aids derivable from 
real-tilile co",puter support could be appreciably enhanced 
by structurinM conventions that would make explicIt (tor 
both the user a nd th e cOlllputer ', the v arious types of 
net:work relationships a.ong concepts. 

As an experi.ent wi -tb t:hie concept, we adopted some 
years ago the convention of organi~lng all inlormat:ion 
into expl icit hierarchical structures, wit:h provisions 
.1'01' arbl trary cross- re1erenci Il& among the etelllents oL a 
hiera r chy . 

The prinCipal .anl1estatlon 01 this hierarc h ical 
structure is t:he breakinlJ up o:f tex -t Into arbitrary 
seM.-e nts catled "stat:elllents," each o~ .hich bears a 
nu_her showing its serial loca~ion in ~he text and 
its !llevel" in an "outlIne" o.f the text. This paper 
is an exaMple 0-1 hierarchical text struct:ure . 

To set up a re .ference link :1'1'0" Statelllen t A to Statement 
8 , one _ay re~er In State.ent: A either to the location 
number 01 B or to the tt name " 0-1 B. The di1~erence is 
that the nu.ber is vulnerable to BubBeq~ent structural 
chanKe , whereas the nallle stays .ith the state.ent 
through change in the Btr~cture around It. 

By conv en tion, the first word o:f II. statement Is 
treated as the name 0.£ the stateMent, it it is 
enclos.d in parentheses. For instance, Statement 0 on 
the sc reen 01 Figu.re 1 Is nallled "FJCC.1t 

Re1erences to these na.es may be embedded any.here In 
other state~ents, :for Inst:ance as "see (AFI),t! where 
special ~or.at In10rMB the viewer explicitly that 
this re-ters to a statemen1: named " AFI, It or ",erely as 
a 9 'trin,g of characters 1.n a context such that: the 

3c2a 

lc2b 

lc2bl 

3c2c 

3c2cl 

viewer can In1er tbe re:l'erencing. 3c2c2 

This namln~ and linKing, when added to the basic 
hierarchi c al tor. yie 'lds a hIghly tlexlble general 
st:ructurlna capability. These structuri ng conventIons 
are expected to evolve relatively rapidly as our 
research progresses. 3c2c3 
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For some material, the structured-state_ent form .ay be 
undesirable. In these cases, there are _eans tor 
suppressIng the special tor.at~ing in the tinal printout ot 
the structured te.t. 3c3 

The basic validity o~ the structured-text approach has been 
well establiBhed by our subsequent experience.. 3c4 

We haye ~ound that in both o~t-line and on-line computer 
aldsy tbe conception, stipulation, and execution o~ 
si8"nittcan~ manipulations are .ade lIIuch easier by the 
structuring conventions. 

Also, in working on line a -t a CRT consoley not only is 
mAnipulation made much easier and more powertul by the 
structurey but a user's ability to Ket about very 
quickly within his data, and to have special Ilviewall ot 
it g enerated to Buit hia need, are al gnl~icantly aided 

3c4a 

by the 8~ructure. 3c4b 

We have come to write allot our docu.entation, notesy 
reports, and proposals accordlnK to theBe conventions, 
because o~ the resutting increase in our ability to 
study and .anipulate them during cOlllposl tion, 
modlf'lcatlon, and usage. Our p,,"ogra.mlng sys1:eras also 
Incorporate the conyentions. We have ~ound It to be 
ta.irty universal thtlt atter an Initial period o:r 
neJUltlve reaction 1n reading ex:p11ci tly structured 
materlai y one comes to pre~er it to Material printed In 
the normal tor •• 

Fi 1e S tudyin" 

The computer aids are used tor two principal "studyin,," 
o{,oratlonsy both concerned with congtructlon of' the uBer 4 s 
Ilviewsy" l.e .. y tbe portion 01 his working text that he sees 
on ~he screen at a aiven .o.ent. 

Display Start 

The ~lr8t opertltlon Is linding a particular statement 
in the tile (called -the "display start"); the view 
will then be~in with that statement. This Is 
equ ivalent to linding the beginning o~ a particular 
passa"e in a hard-copy docu.ent .. 

For. o .f View 
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The second ope.ratlon is the speci-t:tcat-Ion 0"" a "tor"," 
of vlew--it may si.ply consist oL a Bcreentul 01 text 
which sequentla~ly follows the point specified as the 
display st-art, or It May be constructed in other 
ways , frequently so as to al ve the etrect of an 
outline. 

In normal, ott-~lne dOCUMent studyln8, one o~ten does 
the first type of operation, but the second is llke a 
sisBors-and-staple Job and is rarely done Just to aid 
one 's studyin". 

(A thIrd ttype of service operation that will 
undoubtedly be of s i~nl-t:icant aid to studying is 
quest-Ion answering. We do not have this type ot 
service.) 

Speclficat-Ion o~ Display Start 

The display start may be specified: in several ways: 

By direct selection ot a statement whLch 1& on the 
display--the user al.ply points to any character In 
t-he state.ent, uslna: the mouse. 

I"" the desired display start is not on the display, 
it may be .utlected indirectly it it bears II. "marker." 

Markers are norlilally invisible. A ma ,rker has 9. 

name of up to ~lve characters, and is attached to 
a character of the text. Refe rring to the Marker 
by na.me (while holding down a speclal button) Is 
e~actly equlvalent to poInting to the character 
with the mOU8e. 

The control procodures make it extremely quick and 

3dlbL 

3dtc 

3dld 

Jd2 

3d2a 

3d2a t 

3d2a2 

3d2a2a 

easy to flx and call markers. 3d2a2b 

By "furnishing eit-her the name or the location nUlllber 
of the stateillent, which can be done in either ot two 
bas ic .. ays! 

Typing 1rom the keyboard 

Selecting an occu,rrence 0"1 the nallle or number in 
the text. This Nay be done either directly or via 
an indirect Marker setect-ion. 
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A~ter Identi1y~n8 a statement by one o~ the above means, 
the user may request to be taken di r ectly there tor his 
next view. Alternately, he may request instead that he 
be taken to so.e s~atement bearIna a specIfied structure 
relationship to the one specl~lcally identified. For 
~ns~ance. wben the user identl~les Statement 3E4 by one 
o£ the above means (assu~e It ~o be a me.ber at the list 
JEt through 3E7), he May ask to be taken to 

Its successor, i.e., Statement JES 

[ts p .redeCflssor. 1. e., S tatellllen t 3E3 

Its lis~ tail, i.e., StateNent 3s7 

(te l~gt head, l.e., Statement 3E1 

Its list source, L.e., S~atement 3B 

[ts subhead, i.e., Statement 3S4A 

Besides being taken to /1.0 exp-lLcltly jdentl~led 
statement, a user may ask to go to the ~lrst stateMent 
in the .rLle (or the next atter the curren-t location) 
that contains a specified word or strI n g of characte .rs. 

He may specIfy the search st rLn g by typing it in, by 
direct (aauae) selection, or by IndJrect (Marker) 
selection . 

SpecIficatIon o~ ForM o~ View 

The "nor_all' view beginning at a g lven location Js lIke 
a ~ra.e cu~ out rrom a long scroll upon which the 
hierarchical set o~ stateMents Is pri nted in sequential 
order. Such a vIew Is displayed In FIgure 1. 

Otherwise, three independently variable 
view-speci~ication condItions May be appLIed ~o tbe 
construction o~the displayed view: level clipping, LIne 
truncation, and content -fI -lterlng. The view is 
si.ultaneously a1~ect.d by alt three o-t these. 

'Level: GITen a spec11Ied level parameter, L (L = 
l,2, ... , ALL), the view generator wIll display only 
those stateaents whose "depth" I,g Less than or equal 
to L. (For example, Statement 3E4 Is third level, 3E 
second, 482Cl ~it~b, e~c.) Thus It Ls possibLe to 
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see only tll-st-level statements, or on1.y first­
second- and third level stateMents, ~or exaMple. 

Truncation: Given a specification ~or desired 
content (written in a special high-level 
content-ana lysis language) the view ~enerator 
optionally can be directed to display only those 

12580 

3d3bl 

statements that have the specified content. 3dJb2 

One can speci~y Simple strings, or logical 
co.blnatLons thereot, or such thIngs as having the 
word "memory" within four words ot the word 
ttallocation." 

Content BPeci11cationa are written as text, anywere 
In the 11le. Thus the full power o£ the systeM .ay be 
used tor COMposing and modifying the • • 

Anyone content specification can then be chosen for 
application (by se1.ec t Lng It di r ectl.y or indl rectly •• 
l-t Is compIled i .... ediately to p _roduce a ntachl ne-code 
content-analysis rout Ine, which j s then ready to 
I'filterll statements tor the view generator . 

In addi tion, ~he ~ollowing ~or .. at ~eatures ot the 
dIsplay may be Independent1y varI ed: Indentation of 
stateMents according to level, suppression of location 
numbers and/o r names o~ statements, and separation of 
statements by blank lInes. 

The use controls these view 8peci~lcatlons by means o~ 
brle1, .neaonic cbaracter codes. A skilled user will 
readjust his view to QuIt iMmediate needs very q uickly 
and ~requently; tor e.a~ple. he may change level and 
'truncatJon settings seYeral tlmes In as ",any seconds. 

3d3h3 

3d3b4 

3dJb5 

3d3c 

3d3d 

"Freezing" State.ents 3d4 

One may also pre-elftpt an arbitrary amount o~ the upper 
portion of the Bcreen 10r holding a collection of 
"frozen" state.ents. The rerllalni og lo.er portion is 
treated as a reduced-size scanning frame, and the view 
generator 10110.s the saMe rules 10r tilling it as 
described above. 

The frozen s~ate.ents may be independently chosen or 
dis.issed, each may have lIne truncatIon independent of 
the rest, and the order In which they are d isplayed is 

10 

3d4a 
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12580 

arbItrary and readily changed. Any screen-select operand 
10r any co •• and may be selected 1ro. any portion o~ this 
display (lncludina ·the frozen statementsl. 

EXampleB 

Fi {itures 3 and 4 show views generated tram the saMe 
starting point wlth d11~erent level-clJppJng parameters. 
This example happens to be ot a prograM written in our 
Machine-Oriented lanauage. 

FJ~ure 5, deMonatra ... es the t .reez:Jng .:feature wi th a view 
oi a prograM (th e saMe one shown in Fi~ure 8) written in 
our Control Netalanguaae. State.ents JC, 3C2, 2B, 2Bl, 
282, 2B3, and 2B4 are tro~en, and statements from 2J on 
are shown normally with L: 3, T = 1. 

The freezing bere was used to hold tor simultaneous 
view .:four dit~erent functionally related process 
descriptions. The subroutines (+BUGISPEC) and (+WA[T 
were located by use o~ the hop-to-name feature 
described above. 

File Modlflcat~on 

Kere we use 4 standard set of editing opera~ions, 
specJfying with each operation a particular type of text 

3d4b 

3d5 

3d5a 

3dSb 

3dSbl 

3. 

entity. 3el 

Operations: Delete, Insert, replace, Nove, Copy. 

Entities (within tex'" o~ state.ents): Character , Text 
(arbitrary strings), Word, Visible (print strina), 
invisible (~ap strlna •• 

Entitles (tor structure .anlpulatlon): State_ent, Branch 
{statement P~U8 all substructure), Group (sublist of 
branches), Plex (complete lIst o.:f branches •• 

structure May also be aodlfied by Joining state.ents, or 

3ela 

3etb 

3etc 

breaking tI. statelllent Into two at a specified point. 3e2 

Generally, an operation and an entity make up II. command, 
such as "Delete Word." Tn specify the cOlllmand, the user 
types the first let"'er at each word in the comMand; thufi 
IIDW" speCifies "Delete Word." There are occasional cases 
where R third word Is used or where the first let.ter cannot 
be used because ot ambiguities. 3e3 

II 
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File Output 

Files may be sent to any of a number of dIfferent output 
devIces to produce hard copy--an upper/lower-case line 
printer, an on-line high-quality type .. rl ter, or paper 'tape 
to drive various typewriters. 3f1 

In future it .. il l be possible to send rites via magnetic 
tape to an olf-tine CRT-to-~llm syste~ fromwwhlch wa caa 
produce Xerox prints, Wultlllth masters, or mlerotor. 
records. 

Flexible format control .ay be exercised In this process by 

means of specialLy coded directives e_baded In the 
f' lles--runn ing headers. page numbering, line lengths, line 
centering, suppression at location numbers, Indentin~, 

right JustifIcation (hyphenless), etc., are controllable 
features. 

CBmpiling and Debua.ing 

Source-code tIles wrItten in any o~ our complIer languages 
(see below), or In the SDS 940 assembly lan~uage (ARPAS, In 
which our co.piler output is produced) .ay be co.piled 
under on-·llne control. For debugging, we have aade a 
trivial addition to the SDS 940's DDT loader-debugger so as 
to operate It -trom the CRT displays . Though i~ was designed 
to operate 1ro~ a Teletype terminal, thIs system gains a 
great deal in speed and power by merely showIng with a 
display the last 26 lInes 01 what would have been on the 
Teletype output . 

Ctllcula t ing 

the same small innovatlon &s mentioned above f'or DDT 
enables us to use the CAL systeM "from a display ter.inal. 

CBn1'orencing 

We have set up a rOOM specIally equipped -tor on-lIne 
confe~encln&. Siz displays are arranged In the cen~er 01' a 
square tabt e (see F iguT'e 6) so that each ot twenty 
participants has «ood visibilIty. One partIcipant controls 
the system, and a~t dIsplays show the 6aae view. The other 
particIpants have mice that control a large arrow on the 
screen, for use as a poInter (with no control runctlon~. 

As a quick means of 11ndlng and displaying (with 

12 

3fla 

312 

3g1 

3h 

3h1 

31 

3it 
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~ppropriate for.& of view) any desired ~&terlnl ~rom a very 
larg e coLlection, this sys~em Is a power~ul aid to 
presentation and review conferences. 312 

We are Also experiMenting with it in project meetings, 
using it not only to keep trAck 0-.( agenda items ad changes 
but also to log proaress notes, action notes, etc. The 
review aid 1s of course highly use~ul here also. 3i3 

We are an~lous to Bee what special conventions and 
procedures will evolve to allow us to harness a nUMber 01 
independent conSioles _I th1n II. conference g roup. This 
obviously bas considerable poten~taL. 314 

SERVICE-SYSTEM SOFTWARE 4 

The User's ControL Language 4. 

Consider the service a user gets ~romthe co.pute .. to be in 
the form of discrete operations--l.e., the execution ot 
individual "service -functions" frolll a repertoire comprising 
a Ilgervice sys~em." 

ExampLes ot service ~unc~lons are deleting a word, 
repLacina a chara.cter, hopping to a. name, etc. 

Associated with each 1unctlon of this repertoire Is a 
IIcontrol-dlalogue procedure. 1I Thls procedure invoLves 
selec ting a service function tro~ the repe.rtoire, setting 
up the necessary parame ter deSignations tor a particular 
Application, recoverln~ ~ro. user errors, a nd cAllin~ tor 
the execution of ~he "function. 

The procedure is N_de up of the sequence of keystrokes, 
select actloft89 etc ... ade by the user, toget her with the 
interspersed feedback. ",essa&"eB fro the computer . 

The reperto ,ire 01 Bervlce .functions, together with thel r 
contro~-dla~ogue procedures, constitutes the user's 
IIcon 'trol Lana:uage." This Is a languag e tor a "mAster-slave" 
dlalo~ue, enabLing the user to control application of the 
computer 's capabiliies to his own Bervice. 

I~ seems cLear that 8ianiticant augmentatIon 01 one's 
intellectual e1fectivenes8 1ro. the harnessina of 
computer services .ill require development of a broad 
and sophisticated controL-Language vocAbula.ry. 

13 
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It ~ollows tha~ the evolution of such a con~rol lang uaKe 
is a very i~portant part ot augmen~a~lon-system 
resea.rch. 

For the designer o~ user syate_s, it Is important to have 
good means ~or speci~yln~ the nature or the ~unctlons and 
~heir respective control-dialogue procedures, so that a 
design specl~icatlon will be 

Concise, so that l~s essential ~ea~ures are easily seen 

Unambiguous, so that questions abo u~ the deaLsn may be 
answered clearly 

Cano nical, so that Inlorm~ion Ls easily located 

Na~urat, so ~hat ~he ~or. o~ the desc rIption tits the 
conceptual lra.e ot the dealsn 

Easy to compose, study, and modi~y, 80 tha~ the process 
01 evolutionary design can be 1acilitated. 

It is aLso iMportant tor the userr to have a description o~ 
the service tunct lons and thier con trol-dla.'loliue 
procedures. 

The description must again be concise, una.blguous, 
canGnl cal, a.nd na.tural; 'further-nlore, 11: fIIUS1: be 
accurate, ~n that everything relevant to ~he use r about 
the service ~unction8 and their control-dialogue 
procedures is descrIbed, and everything descrIbed 
actually work. as indicated. 

State-Chart Representation ot Connrol-Language DesIgn 

Figure I shows Go char1:ing method that was used In earlIer 
stages o~ our work ~or designing and spec ifying the 
cont rol-procedure portions of the control Language. Even 
thou~h lI.lted to describing only the control-diaLogue 
~ rocedures, this representation nonetheless served very 
well and led u.s to develop the sliccessive techniques 
descr Ibed below. 

Figure 7 shows actual control procedures ~or tour servlce 
funct Ion8 .lrN te re pe rtol re 01 an 1 nter-ac t I ve sye te"': 
Delete Word, Delete Text, Place Up State.ent, and Porward 
StA~ement. 
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4a3b 

4.4 

4a4a 

4a4b 

4a4c 

4a4d 

4/14e 

4.5 

4a5a 

4b 
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The boxes contain abbreviated descriptons o~ relevant 
disp~ay-reedb.ck condi~ions, represent ing the 
Inter~edlate states between successive user actions. 
Bo th to illustrate how tbe charting conventions are uBed 
and to give 90~e 1eellnK ror the dynamics 01 our 
user-sys 'te. cont .rot. procedures, we describe briefly 
be low both the chart symbols and the associated 
display-~eedback conventions that we have developed. 

The writing at the top ot each box indicates what Is 
to be shown as "co •• and -t'eedbu.ck" at the top of the 
display. 

An uparrow so.etl_es appears under the ~irBt 

4b2a 

4b2a i 

character o~ one 01 the words 0'" Command Feedback. 4b2ala 

ThIs 1ndicates to the user that the next 
character he types wi~l be 1nterpreted a8 
deBi8nating a new term to replace that being 
pointed to--no uparrow under Com.and Peedback 
si801.1ies that keyboard ac~lon wJ 11 not a1'tect 
~he com.and deslgna~lon. 

"Bntity" r ep resents ~he enti ty word (J .e., 
"character," "word, uet:atement," et:c .. ) that was 
last used 0.9 part ot a tully 9pecl~led command .. 

The computer often " o 1'ters" the user an entity 

4b2alal 

4b2alb 

option. 4b2albl 

The circle in the box indIcates the character to be 
used 10r the "bug" (the trackin g spot), which 
alternates between the characters uparrow and plus. 

The uparrow indIcates that 8 select action Is 
appropriate, and the plus indicates that a select 
action 18 inappropriate .. 

The string ot X's wIth underlines, Indicates that the 
selected characters are to be underlined 11.9 a means 
01 showing the user what the computer thlnks he has 
selected. 

There is frequently an X o n the output line from a box 
on the chart. This indica~es that the computer is to 
walt unt il the user has Made another action. 

After th.is next action, the computer follows a 
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4b2a2a 
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branching path, depending upon wbat the action was 
(as indicated on the cha~t) to reach another 
state-desc ription box or one o~ the 
:funct ion-execut.i o n processes. 

The Control Metalanguage 

In search :for an I_prove.ent over the state chart, we 
looked 10r the :folLowing special features, as well as the 
generaL :features ll,sted above: 

A representatIonal "forN using strllctural text so as to 
harness the power of our on-LIne text-~anlpuLation 
technIques tor co~poslng, studying, and modl~yins our 
designs. 

A 10rm that would allow us to epecl:fy the service 
"functIons AS well as the control-dialogue procedures. 

A _form such that II. des.lgn-descrlptjon '1i1.e cou.id be 
translated by a co mputer p rograM into the actual 
implementation 01 the control language. 

Using our Tree Meta compller-co.pller (described below), we 
have developed a next step Lorward in our means o:f 
deai~nlna, Bpeci'lylna, implementing and documenting our 
on-'tloo control languages. The result is called "Control 
M.etalangulI.@: e" (CNL) .. 

FJ~ure 8 8howe a portion ot the descriptJon lor the 
current control la nguage, written in Controt 

4b2bl 

4c 

4c I 

4cla 

4ctb 

4clc 

4c2 

Me talanguage. 4c2a 

This tan8uage is the .ean ·lor desc ribing both the 
se,rvlce 'functions and their control-dialogue 
procedures. 4c2al 

The Control Yetalanguage Translator (CNLT) can process a 
~ile containing such a description, to produce a 
cor.responding version ot an InteractIve syster. which 
responds to user act-Ions exactly as described In the 

.. Ule. 

There Is a stron. correspondence between the conventions 
for r .. presentln. the control procedures In Control 
Netalanguage and jo the state chart, as a comparison o~ 
Figures 8 and 1 wjll reveal. 
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The particular e.ample printed out ~or Figue 8 was 
chosen because It speci~les some o~ the same procedures 
as In Pigue 7. 

For instance, the steps of display-~eedback states, 
leading to exec~tion o~ the "Delete Word'i ~unctlon. can 
readily be .tollowed in the s"ta 'te ch&.rt. 

The steps are produced by the user typing liD," then 
"W." then sel-ecting a cha'racter in a given word, and 
then hitting "co •• and accept" (the CA key). 

The corresponding steps are outlined below tor the 
Control MetalanguaKe description o.t Pigure 8, 
progress!na: frol'll Statelllent 3, to Stote.ent 3c, to 
St-atement 3c2, to Subrout ine + BUG-SPEC, etc. 

The point. or realo08 10 Figure 7 corresponding to 
these stoll 'tements and subroutines are marked by (3), 

( 3C), ( 3c2) rand (+BD'G1SPEC" to he lp compare the two 
represent a ... 10ns. 

These saae steps are indIcated in Figure 8, starting 
.trom Stat.ent 3: 

tI D" 

"W" 

The 
( I ) 
the 

se"ts up the state described 'n Statement 3c 

sets up the B tate desc ... .1bed 'n Statement 3c2 

subroutine +BUGtSPEC wai ts for the select-word 
and CA (2 ) ac tions leadins; to the execution of 
delete-word ":funetlon. 

Then the TWDR Bubroutine takes the bue-position 
para.eter and 8et~ pointers P1 through P4 to 
dell_it the word in the text data. 

Flnally, the + DBL 8ubroutlne deletes what the 
poin 'tars deliflllt, and then returns to the 
last-defined s"tate (i.e., to where S* = DW'. 

B~slc OrganiZation o~ the On-Line System (NLS) 

Figure 9 shows the relationships amon g the major components 

4c3a. 

4c3b 

4c3b I 

4c3b2 

4c3b3 

4c3e 

4c3c 1 

4c3c2 

4c3c3 

4c3c3a 

4c3c3b 

4d 

o~ NLS. 4dl 

rhe Tree Meta Translator is a p"rocessor specJally designed 
~o produce new translators. 
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There Is a special language--the Tree Neta Languaae--Lor 
use In descrlb~ng the translator to be produced. 

A special Tree "'e1:a library 01 subrout lnes must be used, 
alon g wl -th the output 01' the Tree Meta Translator, to 
produce a :tunc 'tioning new transla1:or. The saDle library 
serves ~or every translator Jt produces. 

For p r ogramming the various subrout lnes used ~n our 940 
systeMS, we hav e developed a spec1al Wu.ch lne-Oriented 
Languag e (MOL), together wi th an MOL Translator to convert 
MOL program descriptions i n to machine code (see Ret . Hayl 
ror a COMplete description). 

The 
9 J: 

The MOL ~s designed to ~acilitate system prog ram_lng, by 
providing a h igh-level lanauage ~or IteratIve, 
condlt1onal, and arithMetIc operations, etc., alonp; w~th 
e blOck struc"ture and conven 'tlons 1:01" labeling that tIt 
our s -tructured-state"ent on-ll ne man Ipulation al ds. 

These permit Bophlst1ca-ted computer aid where 
Bultable, and ~l80 allow the programmer to switch to 
machine-level coding (with rull access to va'riables, 
labels, etc.) where core apace, speed, timin g , 
core-.app~ng arrangeMents, etc., are critIcal. 

NLS is organized as ~ollows (letters re1:er to Flgure 

The Control Processor (E) receives and processes 
successive user actions and calls upon subroutInes in 
the LIbrary (H ) to provide 1t such services a8 the 
rollowlog: 

Puttlng display 1'eedback on the screen 

Locating certain data in the 1'11e 

NanipulatlnM certain worklnM d~ta 

Constructing a display view 01' specitied data 
according to given viewing parameters, etc. 

The NLS library subroutines (H) are produced 1'ro. MOL 
prog ra*s (F), as translated by the MOL Translator (G). 

The Control Processor Is produced 1'ro. the 
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controt-~anguaRe description (D), written In Control 
Metalanguage, as translated by the CMLT (e). 

The CWLT, in turn, Is produced lrom a descrlptlon (A) 
written In Tree Meta, as ~ran81ated by the Tree Meta 
Translator (B). 

Advantaaes o:f We 'talanguage Approach to NLS ImpleMentation 

The metalanguaa:e approacb Kl ves us imp rDved mea ns Lor 
control-Ian~ua.e speclflcation, in ~erm8 o~ being 
una~biguouB, concise, canonical, natural and easy to 
compose, 9~udy and modl~y. 

Mo reover, the Control Metalanguage speciflcation 
promises to provide in itsel1 a users' documentation 
that 18 completely accurate, and also has the above 
desirable characteristics to facilitate study and 
re-<ference. 

ModifyinM the control-dialogue procedures lor existing 
-tunc~.1on8f or Makin" a reasonable range 01 changes or 
additions to these functions, can o"'tten be accomplished 
solely by addl~ions or changes to the con~rol-languaMe 
record ( In CML). 

Wi~h our on-line studying, ~anipulating and compilina 
techniques, systeM addiTions or changes at thlf11 level 
can be thought out and iMple_entd (and automatically 
docu.ented) very quickly. 

New 1unctions that require basic operations not 
available through existing subroutines in the NLS 
library will need to have new subroutines spec lrl ed and 
progra •• ed (In MOL), and then .-ill need new ~er~s In C~L 
to per_It These new 1unctions to be called upon. This 
tatter requires a change in ~he record (A), and a new 
compi lation 01 CNLT by means ot the Tree Meta 

4d4c 

4d4d 

4d5 

4d5a 

4d5b 

4d5c 

4d5c 1 

Translator. 4d5d 

On-line techniques ror wrl 'ting and mod1":fying the MOL 
source code (P), tor executing the compilations, and 
for debu&'l!Iing the rou~lnes, g re at ly reduce the et"'to 'rt 
Involved in this proceBS~ 

SERVICB-SYSTEM KARDWARE (OTHER THAN SDS 940) 

In addition to tbe SDS 940, the facility inclUdes peripheral 
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equipment made by other .anu~acturers and equIpment deSigned 
and constructed at SRI. 

All of the non-50S equip.ent Is inter~aced through the special 
devices channel which connects to ~he second MeMory buss 
through the SDS meMory interf'&ce connectlun ()lIe). 

This equi~ent. toge ther witb the RAD, is a significant 
load on the second melltOry buss. Not including the proposed 
"special operatIons" equipment, the ntaxilftuflil expected data 
rate i s approximately 264,000 words per second or one out 
ot every 2.1 .eMory cycles. However, wLth the 940 variable 
priority scheMe 10r meflilory access (see Pirtle), we expect 
tess than 1 percent degradation In CPU e~11clency due to 

Sa 

sb 

thls load. 5bl 

This channel and the controllers (with the exception ot the 
disc con troller) were designed and constructed at SRI. Sb2 

In the design ot the hardWare serving the work g~ations, 
we have attempted to .1nl_ize the CPU bu~den by .aking 
the system as automatic as posslb~e In its access to 
me.ory and by ~ormattlng the da~a in ~emory 80 as to 
minimize the executIve tiNe necessa ry to process it tor 
the users. 

Figure to Is a block diagram of the specIal-devices channel 

5b2a 

and associated equip.ent. The major components are as follows: 5c 

Executlve Control Sci 

Thi s is es.entlally a sophisticated Multiplexer that 
allows independent, asynchronous access to core £rom any 
ot the 6 controllers connected ·to It .. Its functions are 
the 101lowina:: 

Decodlng instructions Lrom the computer and passing 
the. alona as siKna1s to the controllers. 

Accepting addresses and requests for memory access 
(input or output) tram the controllers, determinIng 
relative prlority among the controllers, 
synchronizing to the computer cloCk, and passing the 
requests along to memory via the NrC. 

The e.ecutlve control includes a comprehensiVe debuggins 
panel that allows any o~ the 6 controllers to be 
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operated o1~-lJne w1~ho~t Jnter1ering wlth the operatIon 
o~ other controllers. Setb 

DIsc File 5c2 

ThIs is a ~odel 406t Bryant disc, selected for 
cONpatlblllty with the continued 940-system development 
by Berkeley's Project GENIB, where extensIve 
flle- handlln 8 sortware was developed. 

As fo r Matted ror our use, the disc wILL have a storage 
capacity 01 approximately 32 Million words, with a 
data-trans:ter rate ot "l"OUflhly 40,000 wordS per Recond 
and average access time o~ 85 ailliseconds. 

The disc con~roller was desl@ned by Bryant in close 
cooperation wIth SRI and ProJect GENIE. 

Display Sys~e. 

The display 8yst e~s consists o:t two identical 
subsysteMS, each wIth dLsplay controller, disp"Lay 
generator, 6 CRT's and 6 cLosed-cIrcuit ~elevlslon 
systems. 

The dispLay controllers process display-command tables 
and display lIsts ~hat are resident 1n core, and pass 
along dispLay-buLter con~ents to the dIsplay aenerators. 

The display aenera"tors and CRT's were deveLoped by 
Tasker Industries to our speciLications. Each has 
genera~ cha.racter-vector plotting capability. They will 
accept dispLay bu~1ers consistin g of instructions (beam 
motIon, character writing, 
Each wIll drIve six 5-1nch 

etc.» frOM the controller. 
high-resolution CRTl g on 

which the dispLay pictures are produced . 

Character writins tiNe is apprOXimately S 
microseconds, allowing an average 01 1000 characters 
on each 0"1 the sill: lIu)nitors when regenerating n: t 20 
cps. 

A hIgh-resolution (875-11ne) closed-cIrcuit television 
systea trans_Its dIsplay pictures 1 rom each CRT to a 
television .onltor at the corresponding work-statIon 

5c2a 

5c2b 

5c2c 

5c3 

5c3a 

5c3b 

5c3c 

5c3cl 

consol e. 5c3d 

This system was developed as a "best solutlon" to our 
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expert.ental-laboratory needs, but it turned out to have 
properties which seem valuable for .ore widespread use: 

Since on1.y all-black or all-whl te signal levels are 
being treated, the Bcan-beam current on the ca.eras 
can be reduced to achieVe a shor't-term image-storage 
e1:1:ect that yields tlicker-1'ree TV output even when 
tbe di9play re£resh rate ie as low as 15 cps. This 
allows a display generator to sustain about ~ou~ 
times more displayed material than i~ the users were 

5c3e 

viewina dlrect-view refreshed tubes. 5c3el 

The total. cos1: of ill .. all CRT, TV calRera, 
amplIfier-controller, and .onitor came to about 55500 
per work etation--where a randoN-deflectlon, 
display-qualIty CRT ot similar size would cost 
considerably more and would be harder to drive 
re.otely. 

Another cO!J 't leature wh Lch is very important in some 
systea environmen1:s favor'S this TV approach: the 
expensive part is cen1:rally located; each outlying 
monltor costs only about $600, so terminals can be 
8e~ up even where usaae will be low, with some video 
switchIng in the central establishMent ~o take one 
termlna~ down and put another up. 

An interesting feature of the video system Is that 
with the 111ck or a switch the video sLgnal can be 
inverted, so that the image picked up as bright lines 
on dim backaround May be vIewed as black lines on a 
light background. There Is a definIte user preference 
~or this inverted form 01 display. 

[n addItion to the advantages noted above, the 
television display also Invites the use o~ such 
com.e~cially avaL,lable devices 8,8 extra cameras. scan 
converters, video swLtches, and video mi~erB to enrich 
syate", service. 

For example, the video image of a user's 
co.pute r-generated display could be _Ixed with the 
iMage trom a camera tocused on a colLaboratory at 
another terminal; the two users could communica1:e 
through both the COMputer and a voIce Intereo •• Each 
user would theo see the other's face superimposed on 
the disp~ay ot data under discussion. 
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Superiaposed viewB ~ro. Camer&9 ~ocused on ~llm 
images or drawers, or on ~he computer hardware, .l@ht 
also he uee:t:ul. 

We have eKperimented wIth these techniques (seo 
Figure 11) and :t:ound them to be very o11ectlve. They 
pro.ise to add 4 gre~t deal to the value o~ remote 
display tar.Inals. 

Input-Device Controller 

In addition to the television monJtor, each Work-station 
console has a keyboard, bInary keyset, ~nd _ouae. 

The controller reads the etate of tbose devices at a 
preset interval (about 30 milliseconds) and writes it 

Sc:J:f2 

5c3~3 

504 

Sc4a 

Into a f1xed location table in core. Sc4b 

Rits are added to in:formation fro. ·the keyboards, 
keysets and Dlouse switches ·to lndicate when a new 
character has heen received or a switch has changed 
state since the last 8a~ple. J:f there is a new 
character or swi~ch change, an interrupt Is Issued 
a:t:ter the sample period. 

The aouse coordinat-es are "1'orme.tted as a 
beam-p08ltlonin~ instructlon to the dlsplay 
g enerator. Provislons are Made in the display 
cont-roller 10r includlng an entry in the 
raouse-positlon table as a display butter. This allows 
tbe ftlouJlle position to be continuously dIsplayed 
without any attentlon troM ~he CPU. 

Special Operations 

The box with this label In Figure 10 ls at this time 
only a proviaion In tbe executive control ~or the 
addition 01 a hl a h-speed device. We have ~enta~lve plans 
t.or addIng special hardware here to provide operations 
not available in the 940 instruction set, such as 
character-strIng *oves and 8~rlng-pattern matching_ 

Low-Priority DevIces 

Thls con~rotler accomNodates three devlces with 
relativel.y 10 .. data-trans:fer rates. At this time only 
the line prln~er Is iNple.e~ted, with provlslons :for 
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adding an on-Line typewriter (Dura), a plotter, and a 
terillinal for the proposed ARPA computer network. 

REFERENces 

The line printer is a Plotter WodeL HSP-3502 chaIn 
prlnter with 96 printing characters and a speed o~ 
about 230 lines per Minute . 

(8ngtish 1) W. K. ENGLISH; D. C. ENGELBA:RT; B. HUDDART 
CBmputer-alded display control 
Flnal Repor-t Cont-rac1: NAS 1-3988 SRI Project 5061 Stan-t:ord 
Research Institute Kenlo Park California July 1965 

( E n g lish2) W. K. ENGLISH; D. C. ENGELHA RT; M. L. BERMAN 
DispLay-selectIon techniques for text manipulation 
IEEE Trans on Human Factors In Electronics Vol HFE-8 No. 1 

5c6a 

5e6al 

6 

6a 

19 61 6b 

( E n g elbart1) D. C. ENGELBART 
A~ gmentlng human Intellect: A conceptuaL -t:ramework 
S ll.lnmary Report Contract AF 49 638 1024 SRI Project 3578 
Stanford Research Institute Yenlo Park Cati~ornia October 1962 6c 

( E ng elbar~2) DC ENGELBART 
A conceptual traNework :for the aug.entatlon of man's intellect 
iD Vistas in In~or,.atlon Handllns Vol 1 0 C Howerton ~nd D. c. 
Weeks eds Spartan Books Washington D.C. 1663 6e1 

(R a yl) R B HAY; J F RULIFSON 
MOL9 40 Preliminary specIfications 10r an ALGOL like 
machlne-oriented lanKUa&e :for the 8DS 940 
,nterim Technlca~ Report Contract NAS 1-5940 SRI Project 5890 
St an~ord Research Institute Menlo Park Call£ornia March 1968 

(Pirtlel) W. PIRTLE 
lnterco.munlcation 01 Processors and me .ory 
Proc Pall Joint Co.puter Con1'erence Anaheim Cali-t:o ,rnia 
NDVentber 1967. 
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(Jl2580 ) 6-NOV-72 .9: 54; Tl tl e! Au~hor(s): S tanford Research 
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Yess~ge 

Hel t() Cl~rk 

Since I notlced your name is on nls I thought [ would Bend you a 
message 

~nd ~ee how It works. 
send nae -to th4i'l 

I am currently trying to convince P2C to 

'PJCC sn It [ .. ake 1 .,lll see you there. 

T ake care, 

She ldon Laube 

1 

2 

3 

4 

5 

6 
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Message 

(JI25Bl) 6 -NOV-72 19:36; TIt le: Author(s): Laube. Sheldon J./SJL; 
Dlstrlbutlon: WeissMan, Ctark/CW; Sub-Collectlons: Hie; Clerk: SJL; 
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VGC 6-HOV-72 t4:24 12582 
Respnse to Nancy He l gus 

Nancy . a partial list Includes lilT-AI, Mathtab , DWCG , NlfC, 
CCN( 9 1 J , SAIL , BON(??? ). 

I 
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ReBpnse to Nancy Neigue 

) 
(J12582 ) 6-NOV-72 14: 24; Tl t l e: Author( s ): Cer£ , Dr. Vinton G./VGC ; 
01strlbution: Ne i a us, Nancy J./nJn ; Sub-CollectIons: NIC; Clerk: VGC; 
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Nap request ~r~. Vlnt cer~ 

Al.ex: I would like a Nap. please send it tOM!! at: 
Stanford e;ectronlcB Lab 
Slan-tord University 
Stanfol'"d , Call1ornla 94305 

Where do I send the $27? thanks, vin t I 

) 

I 



Map request froM Vlnt cer~ 

(.1125 83) 6-NOV-12 14: 34; Tl tle: 
Distribution: McKenzie, A~ex A./aam 

( ) 

VGC 6- NOV-7 2 14:34 12583 

Author(s): Cer"' , Dr. Vinton G./VGC; 
; Sub-Co~lectJons: NIC ; Cl~ rk: VGC; 



doc/dist 

11 oc t. 

"1 allen called to let me know that 
a letter saying that we should be 
and help f allen define a prog ram 

JLM 7-NOV-72 7:40 t 2584 

air staff 
encoura g ed 

• 

.,as sending down 
to work on ahi 

i said that was g reat and that we could use the letter in 
our p j tches tor mon ey In th is area . I broug h t up our 
diSCUssion with doug about the fact that arc had developed 
a extensive capability in document prearatlon and 
dis~ributlon which could be available for experimentaJon by 
some org like adroln. 

he reacted with interst and said they were dolo g some of 
computer aided doc prep now .1 suggested ~hat we g et 
tog ether some time with sri and explore pos sIble 
applica"tions • 

1 think .it would be worth the effort the next t1me ~hat doug or 
one 01 his guys were In the area to a-rrange a cha t wi th him. 

1 also think 1t would be worth a call or somethin g to get up to 
date on what a11c is doing with tbe Lpg etc. they mi g ht be a 
ideal customer. 

1 

1 

I • 

1.1 

la2 
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doc/diat 

(J1 2584 ) 1-NOV-7 27:40 ; Title: Author(s): McNamara , John L./JLM; 
Oistribution: Sto ne, DUane Le, Enge lbar t, Dougl as C . /DLS DCE ; 
S ub-~o ltections: RADC ; Cle rk: JLM; 
Orl~in: <~CNAM ARA>DOC /DJST . ;l, 7- NOV- 7 2 5:2 1 JLM i 
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DVN tJ-No v-72 10:29 
Thank s ~n SRI Washing ton and Irving Harris 

t 2585 

SCharlotte Sakellarls 
Manae,: er, Admi.nist r ative Se rvi ces 
Rr- WASfI 

Dear Ms. Sakellarls: 

Stan~ord Research Institute 
Aug.ent~tlon Research Center 
333 Ravenswoo d Avenue 
Men~o Park, Call~ornla 9 4025 

We woul d like to 'thank SRI Washington and Ln pa rtI cular Mr. 
l.rvin g Harris -:tor the way they picked up all the debris 1'1'0111 our 
demo,gtratlons at the Ieee at the ~ashlng~on Hitton last week. 

Mr. Harris was promptly on the spot though little dismayed by 
the volume and dlSlI.rray o~ stuf'C wl'th which we con:fronted hIm. 
He promptly set about takIng it of£ our hands to our i mmense 
reLief. It has a rr ived safely. 

ber 

Cbarlotte Sakellaris/DVN 

Yours sincerely, 

Dirk vanN'ouhuys 
Research Analyst 
Aug mentation Research Cente r 

Page 1 
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Thanks to SR[ WashinAton and I rv ing Harris 

) {J1258S ) 13-NOV-72 to:29 ; T itl e: Au thor( s ): Van No uhuys, Dirk 

) 

) 

H./DVN; Su b - Collections: SRI-ARCi CLerk : B8Ri 
Orl~ln: <ROW>THANKS.NLS i 2 , 7-NOV-7 2 9:08 HE R ; 

.. HJou rn a L=UDVN 14 NOV 72 4 : 38AM 12585"; 
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JeN 7-NOV-72 17:54 12586 
Operations Administration plan Update Request 

The most recent pass at developing plans .for this Ope rations 
actj~lty was documented in (10901,) in July 1972. 

Now that Ieee is over, we should re-examine our plans and 
reshape them to meet current needs. The EMe is now gathering 
some speci~ics about what tasks are now ongoing and what we 
think should be the next set. 

Each pusher for our Operational components should also 
make his plans and needs known so that they can bp 
integrated Into the overall ARC set o£ plans. 

Please extend and/or update the plans ~or your area outlined 
below. These are extracted ~rom the July set, wIth minor 
Changes made recently by JCN. 

I wou~d lIke to receive a ,completed pIan ~ro~ each Operations 
activity by Friday, November 17, regardless of the state at 
that time. OX? 

Administration: Pusher: DVN 

1. Objectives 

To keep ~unctions within its scope runnin g smoothly; 

I 

la 

lal 

Ib 

Ie 

2 

2a 

2aI 

To keep many problems o"f:f minds 01" others 1 nARC, 2a2 

To ~oresee and resolve problems as quickly and effectively 
as possIble wIthin resources and priority. 2a3 

2. Areas of ResponsIbIlity (task areas) 2b 

Tasks: 2b 1 

Spa.ce 2bl a 

Acquire, Assign, Arrange. 2bla1 

Controller Functions: 2bib 

ARC Audget p~eparation, analysis. 2blb1 

Project cost analysis , summary preparation. 2blb2 

ARC backlog report. 2blb3 

2 



) 

) 

JCN 7-NOV-72 17: 5 4 12581) 
Operations Administration Plan Update Request 

Time sheet submitting , approvals, analysis (percent 
01 time sold) . 

Prepare Cost sections o~ Proposals . 

Telephones 

Acquire, Assign, Arrange. 

Capita l equipment 

Help select, Order. 

Visitor coordination 

Direct visitors to proper people; schedule; protect 
people 1rom useless visitors; watch over vistor log. 

Cont rac t Coordination 

Request contract o11icer approvals, help negotiate. 

~epo rt coo r dination: 

-- an nual, 11nat, quarter~y manag ement 
reports;schedule and assi g n writIn g , editing , 
printing . 

Proposal coordination , 

schedule and ~sslgn writing, editin g , prInting 

10110w up In contract negotiation. 

SRI Department rnterface 
Help ARC people when they have to deal with: 

ISE off Lce 

Purchasing 

-- approve, o r der , coordinate 

Contrac1:s 

Accountin g 

Library 

2blb4 

2blb5 

2blc 

2btc t 

2btd 

2bldl 

2bte 

2btel 

2blf 

2bl.,l 

2bt g 

2btgl 

2b lh 

2b lhl 

2bth2 

2bti 

2bti 1 

2bli 2 

2bli2a. 

2bli J 

2bli 4 

2bli 5 
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Public Relations 2bli6 

Others 2b1i? 

Travel approvals 

push paper t1.ow .. 

Travel 

coordinate ARC approval .. 

Personnel mat~ers~ 

Paperwork ~tow 

Recrutlng coordination -assis1: Wlke Kudlick.( See 
- -12085, ) 

PSO coordinator support 

Critical Areas Needing Attention! 

Organization of the recruiting process - operatJons 
tasks 

Integration 01 the Accounting system wIth the Baseline 
Reco rd and the TENEX accounts system. 

Specific Prime ResponBlbllty SplIt 1972 

DVN --

Space 

Telephones 

Report coordinatIon 

PropoBtl.l, coordination, 

PSO coordinator support 

Travel 

JCN --

Controller Functions 

4 

2bli8 

2hli81l 

2blJ 

2hlJl 

2blk 

2blkl 

2blk2 

2bll 

2b2 

2b2a 

2b2b 

2b3 

2bJal 

2b3a2 

2b3a3 

2b3a4 

2b3aS 

2b3a6 

2bJb 

2b3bl 
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Capital equipment 2b3b2 

Common -- 2b3c 

Plans :for improvement 2b3c 1 

Contrac~ Coordination (mostly JCN) 2b3c2 

VI si tor coordination 2b3c3 

Peraonnel matters, 2b3c4 

SR I Depa r tment Interface (mostly DvN) 2b3c5 

2b3d 
EstImated DVN T Im e: Split next few months: 2b4 

2b4a 

Administration 30 2b4b 

) RADC 20 2b4c 

opes 10 2b4d 

User lnter~ace (tralninK +) 20 2b4e 

Overhead 20 2b4.t 

3. New or changed :tea tures needed 2c 

4 4 Methodolo~y, procedures needed: 2d 

5 .. Stuges o-r development: 2. 

6 . RelatIonships to other tasks and activIties: 2f 

7. E:f101"t needed to meet sta~e9: 2g 

) 

5 
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(J12586) 7-NOV-72 17:54; Title: Authorisl: Norton, 
Distribution: Engelhart, Douglas C., Jrby, Charles H., 
W., Norton, James C., Van Nouhuys, Dirk H./EMC DVN 

James C .. /JCN 
Wlitson, Richard 
Sub-Collections: 

SRI-A.RC EKe; Clerk: JCN ; 
Origin: <NORTON)AD~IN.NLS;l, 7-NOV-72 16:22 JCN HJOURNAL= " 
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Operations eso: Hardware Plan Update Request 

The most recent paBs at developing 
activity was documented in (lOfJ Ol,) 

plans for thi s Operations 
in July 1972 .. 

Now ~hat Ieee is over, we should re-examine our plans and 
reshape them to meet current neects. The ENe 1s now g athering 
some speci£lcs about what tasks are now on g oin g and what we 
think should be the next set. 

Each pusher for our Operational components should also 
make his plans and needs known so that they can be 

integrated Into the overall ARC set o~ plans . 

Please extend and/or update the plans for your area outlined 
below. These are extracted from the July Bet, with minor 
changes made recentl.y by JCN. 

I would like to receive a completed plan trom 
activi-ty by Friday, November 17, reg ardless of' 

that -time. OK? 

CSO: Hardware: Pusher: MEH 

1 .. Objectives 

each Operat ion9 
the state at 

Provlde appropriate equipment , in s~fticient amount, keep 
running smoothly 

2. Areas 01 ResponsibI -llty (task areas) 

Acquire equipment, including acceptance tests/qualIty 

I 

la 

lal 

lb 

Ie 

2 

2a 

2a I 

2b 

assurance processes 2bl 

Coordinate with projects, ne. development coordinator, 
delIvery, user needs 

Maintain equIpment - reg ularly 

Trouble shoot - resp onsively 

Document hardware and maintain it 

Develop and document procedures for above 

Maintain trouble to~ s 

Get and ~rain ri g ht pe o ple, ke ep developin g them 

2 

2bla 

2b2 

2b3 

2b4 

2b5 

2b. 

2b7 
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Have analyses made o£ the needs of users and service 
leve~s to see how they a r e being met . 

J . New or cha nged features needed 

4 . Methodology , procedures needed: 

5 . Stages of development : 

See EKV 1s Hardware Reccomme n dations ( lt94J,:xbnh) 

6 . Relationships to other tasks and act i vities: 

7 . Effort n eeded to meet stag es: 

3 

2b8 

2c 

2d 

2. 

2.1 

2< 

2g 
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Operations CSO: Hardware Plan Update Request 

(J125 87) 7-NOV-72 17:58 ,; Title: Author(s): Norton , James C . /JCN ; 
Distribution: Enge~bar t, Doug las C., Trby, 
W., Norton, James C., Hardy, Marti n E ./ENC 
SR(-ARC ENC; Clerk: JCN 

Charles 
MEH ; 

H., Watson , Richard 
SUb-Collect ions: 

Orl~ln: (NORTON}CSOHARDWARE.NLS;2, 7-NOV-7 2 17:22 JCN ; 
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Ope rations eso: Software plan Update Request 

HJOURNAL=1I JCN 10 NOV 72 5 : 53AM l258 8 "; 
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Operations eso: Sortware Plan Update Request 

The most recent pass at developing 
activity was documented in (l0901,) 

plans tor this 
In July 1972. 

Operations 

Now that Ieee i s over, we shoul d re-examine our plans and 
reshape them 1.0 meet current needs. The EKe is now gathering 
s~me speci~jcs about what tasks are now ongoing and what we 
think should be the next set . 

Each pusher ~or our Operational components should also 
make hIs plans and needs known so that they can be 
integrated into the overa l~ ARC set ot plans. 

Please extend and/or update the plans ~or your a rea outlined 
below. These are extracted f r om the July set , wi1h minor 
changes made recently by JCN .. 

I would like to receive a completed plan trom each Ope ratio ns 
activity by Friday, November i7, rega rdLess of the state at 
th at time. OK? 

CSO: So:f'tware: Pusher: Dew and RGL? 

1 Object ives 

Delive r new system £eatures to users, keep runnin g 
smooth-ly 

2. Areas 01 Responsibility (task areas) 

TENEX: DCW 

Accept new system ~eatures , includin g acceptance 
tests /qualIt y assurance p rocesses 

Coordinate with projects, new deVelopment , del ivery, 
user needs 

Trouble shoot responsively 

Maintain documentation 

Maintain trouble lo g s 

Get and train ri g ht people, keep developing them 

Rave analyses made o~ the needs of users and service 
levels to see bow they are being met. 

2 

1 

1. 

1.1 

lb 

Ie 

2 

2a 

2.1 

2b 

201 

2bla 

2bla l 

2blb 

2blc 

2bld 

2ble 

2bl.r 
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Operations CSO: Software Plan Update Request 

NLS: HGL? 2b2 

Accep~ new system features, includIng accep tance 
tests/qualIty assurance processes 

Coordinate with projects, new de vplopment, dpliverv, 
user needs 

Trouble shoot - r esponsi vely 

Maintain documentation 

MaIntain trouble logs 

Get and train ri g ht people, keep developing thpm 

Have analyses ~ade of the needs of users and service 
levels to see how they are being .eta 

3a New or changed features needed 

4. Methodology, procedures needed: 

5. Stages o~ development: 

6. RelatIonships to other tasks and activities: 

7. E~~ort needed to meet stages : 

3 

2b2a 

2b2al 

2b2b 

2b2c 

2b2d 

2b2e 

2b2f 

2c 

2d 

2. 

2f 

2g 
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Operations CSO~ So£tware P l a n Update Req u est 

(J12588 ) 7-NOV-72 18:04; T 1 t le: Author(s): Norton, James C./JCN ; 
Distribution: Enge lbar t, Do ug tas e . , Jrby, Charles H., Watson, Richard 
W., Nor ton, James e . t Wallace, Donald C . ( Smo key), Lehtman, Harvey 
G./ EMe DeW HGL S ub-Col l ec ti ons: SR I-ARC EMC; C l e r k : J CN ; 
Ori gi n: <NORTON)CSOSOFTWARE . NLS; l, 7-NOV-72 17: 24 J CN ; 
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Operations CSQ: Operator Plan Update Request 

The m09~ recent pass at developing plans ~or ~his Operations 
activity was documented in (1 0901,) io July 1972. 

Now that Ieee is over, .e should re-examine our plans and 
reshape them to meet current needs. The EMC I s now gathe rin g 
some specifics about what tasks are now ongoing and what we 
think should be the next set . 

Each pusher for our Operational components should also 
make his plans and needs known so that they can be 
integrated Into the overall ARC set 01: plans. 

Please extend and/or update the plans for your area outlined 
below. These are extracted trom the July set, with minor 
cnan g es made recently by JCN. 

[ WOULd like to receiVe a completed p~an ~rom each Operations 
a::tivity by Friday, November 17, rega rdless of -the state at 

t 

t. 

t. t 

lb 

that tlme~ OK? lc 

Operator! Pusher: WRP 

See also: ARC Operators' Manual (1114 9 ,1: xbznC) 

1. Objectives 

The main objective of the operators roles' is to insure 
that the computer 1ac~lities designed for both ~ocal and 
NET usage are aval~able as scheduled. This objective is 
accomplished by cont~nual Monitoring o:f the state of the 
system, and per10rmance of a Dumber of dai~y duties, which 

2 

2. 

2b 

are briefly outlined below~ 2bl 

2. Areas of ~esponsibility (task areas) 

a~ Maint. of local system 

Act as first shot trouble shooter for various system 
:failures, attempting to coordinate activies o:f software 
and hardware personnel 

Collect statistics and format the UP-DOWN Chart 

c ~ Set DBUGSW at Its appropriate setting 
during day, and 0 during of~-hours) 

b. Ma int. o:f NET 

2 

1 or 2 

20 

2ct 

2c 1 a 

2clb 

2clc 

202 
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Periodically check status o~ NETSER, esp. 5 am - 6 pm 
(and take appropriate corrective measures when it ~ails) 

Coordinate hardware eLforts concerning IMP (i.e. 
maintain contact with BBN) 

c. Ride shotgun over 111e system 

Retrieve files from dump and (ARCHIVE> tapes. 

Archive t~les tor users 

~ove fLies 1rom one directory to another 

Copy various files to DBC tape for shipment to other 

2e2a 

2c2b 

2c3 

2e3a 

2c3b 

2c3c 

software g roups 2cJd 

Insure that there is sut~icient disk space (and run 
DELD i:f there is not) 

Make first shot repairs and adJustments (like disk 
alloe . and passwords ) to directory system 

4. Journal System Malnt. 

Insure that the Journal is avai l able ~or submission 
1rom Sam until 6pm (by trying to submit a messa ge ), a n d 
notl~y apropriate pe r sonnel l~ BACKGROUND 1s in SNKERR , 

2ele 

2c3f 

2c4 

or submission test fal~s . 2c4a 

Run Journal Hardcopy Formatting Job dally (and 
coordinate appropri~te pe r so nnel I~ thi s faits) 

Coordinate printing of Journal Hardcopy 

Retp JDH fix Journal when it is not available 

e. Insure -that a systelll du",p is ma.de lI.1'ter every workday 

Maintain sufficient number or blank tapes 

Coordinate on-call personnel 

t. Maintain various documents of Syste m 

Update Noni tor List ings whenever necessary (about once 
every week to ten days, whenever a new Monitor is 
brou@.ht up) 

3 

2c4b 

2c4c 

2c4d 

2c5 

2cSa 

2c5b 

2c6 

2c6a 
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~aintain Dump Listings 

Update Opea~o~s' Manual whenever necessary (game tIme 
as Monitor Listings ) 

g . Provide user help and aid with various problems 

More definition will be forthcoming 

3. New or changed featu res needed 

4. Methodology, procedures needed: 

5. Stag es of development: 

&. Relat ionships to other tasks and ac tivities: 

7. Effort needed to meet stag es: 

4 

2c6b 

2c&c 

2c7 

2c7a 

2d 

2. 

2. 

2g 

2h 
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{J12589} 7-NOV-72 18:08; Titl-e: Author(s): Norton, James C./JCN ; 
DistributIon: Engelhart, Dou~tas C . Irby, Charles H. , Watson, Richard 
W., Norton, James C., Fer g uson, Ferg R./EMC WRF ; Sub- Coll ections: 
SRI-ARC EMC; Clerk: JCN ; 
Ori.aLn: (NORTON')OPERATOR.NLSi 2, 7-NOV-72 17:40 JCN; HJOURNAL= " 
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The most recent pass at developing plans for thlA Operations 
actIvity was documented lo (10901,) in July 1972 . 

Kow that Ieee is over~ we should re-examine our plans and 
reshape them to meet current needs . The ENe Is now gathe ring 
B~me specifics about what tasks are now ongoing and what we 
tbink should be the next set. 

Each pushe r 10r our OperatIonal components should also 
make his plans and needs known so that they can be 
lnteg rated Into the overall ARC set of plans . 

Please extend a n d/or update the plans tor your area outlined 
below. These are extracted from the July set, wi~h minor 
changes made recently by JCN. 

I would like to receive a completed ptan ~rom 
activity by Friday, November 17, regardless ot 
that time . OK? 

PSO: Pusher: DV~ 

Background: Launching the PSO 

each Operations 
the s ta.te at 

Functions (from activities such as RINS, NYC, Baseline 
Record, and Journal) and use of De:terred FX'ecutlon (DEX) 
techniques have created several new types ot n~eds tor 

1 

1& 

1a 1 

1b 

lc 

2 

2a 

people services support. 2u1 

As a result, we are reorg~nizing these a.ctivities to allow 
more effective and efticlen~ handling of routine and other 
tasks and to allow for easier expansion of the group size 
to meet needs for an increasin g amount of throug hput. The 
three aims are: 20.2 

Getting the throughput up to roeet demands . 

Getting In position to be rapidly expandable (1n 
throughput quantity) to meet fluctuatin~ service 

20.20. 

demands. 2a2b 

Working at minimizing costs while maxiMlzing 
responsiveness to customers' needs/values . 

Last Fall , we launched a new approach to ARC's "people 
services operations" . (see 7834,1a.) 

The main thrusts were: 

2 

2a2c 

2a3 
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Organ.iz.atlon 
Physical Location and Configurat ion 
Procedure Estab li shme nt and Docurnentation 
Transcription Activities 
Terminals 
Personnel 
Training 

3 

20.38. 
2a3b 
2aJc 
2a3d 
2o.3e 
2a3f 
2a3g 
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Qrganlzo:t lon 

A ~roup with skil~g In h~ndllng paperwork and messages, 
in using TNLS and DEX, was explIcitly identified as PSO, 
and a g roup of advisors (PSST) with skill s in 
admlnlst-ration, documen-tation, and training was assigned 
to assist in gett ing PSO Into ~ormal operatlon e 

PSST has been retired, with the day-to-day operatIon of 
the P5Q being handled by several. people In key roles. 
exp Is the 'Work scheduler; DVN is temporarily acting as 
the PSO pusher .. 

PhYSical Location and Configuration 

O£~lce and workroom areas were expanded and relocated, 
to give the growing support operations more efficient 
location and arrangement. New tables, shelves, cabinets, 
and ti~es were acquired and their con~igurations worked 
out. 

Procedure Establishroent and Documentation 

Manuals and procedures were written ~or u se of TNLS 
(see -- 7470,) and DEX (see -- 9934 ,). 

Procedures were established and written £or handlin g of 
transcription ~nd other service requests. 

Procedures for all related ARC activities, clerical and 
secretarial, were established and documented. 

Transcription Activities 

Types 0'" work to be handled: 
Handwritten drafts 
Tape recordings 
Dictation notes 
Of~-llne documen ts 
On-line documents to be edited 

TechnJques for transcribing material Into on-line files 
have been developed: 

Deterred Execution (DEX) 

This process makes use of terminal and magnetic 
tape recording equipment tor initial input of data 

4 

2a4 

2a4a 

2a4b 

2aS 

28.5a 

2a6 

2a6& 

2a6b 

2a6c 

2a? 

2&7a 
28.7&1 
28.78.2 
28.7a3 
2a7a4 
2a7a5 

2e.7b 

28.7bl 
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wi~h a ctual entry into computer ~iles deterred 
until periods of relatively low system use 
(thereby resulting In tess expensive use of the 
system ~or the processin g of this work) . 

DEX is preferred for most work. PIeces o~ work 
can be spooled by priority. 

Where and how long to store entered tape s for 
backup, the conventions 10 .. hierarchical statement 
entry treatment, and when the transcriber should 
try to put hierarchical structure into doculnen ts 
are stIll under developmen t. 

TNLS 

In some cases TNLS Is used, partIcularly for 
hi g h-priority items durin g off-peak load hours. 

2a7bla 

2 a7blb 

2a.7blc 

2a7b2 

2a7b2a 

DNLS 2a7b3 

Display NLS is u s ed for otherwise di~~jcult flnal 
format -ting: and o'ther a p propri a te tasks~ 

Receivin g p rocess 

We hav~ se~ u p a central receiving statlon~ 

Ther e is one person wi~h an alternate 
users' ques~ions regarding Job status , 
es'timates, etc~ 

Priority dete ,rlllinat ion process 

who can handle 
tJme and cost 

A requester s p ecifies his preference for priority: 

Immedia~e service ( 1-4 hours) 
Normal servIce (4-12 hours) 
Deferred service (a week or two 

Temporary s~ora ge of unassi g ned work 

A log system u sin g appropriate work reques't -forms 
has been set: u p . 

We have a central storag e place, org anized for 
con'trol of work by priority. 

5 

2a7bJa 

2a7c 

2a7cl 

2a7c2 

2a7d 

2a7dl 

2a7dl a 
2a7dl b 

2a7dlc 

2a7e 

2a7el 

2a7e2 
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Assignment process for transcription work 

A work scheduler assigns incoming work to group 
members, balancing priori~y request with members l 

capab~litles and workload. 

Later, priorities may be established by a bIdding 
scheme. 

It is contemplated to enlarge this ef£ort to allow 
assignment to an outside pool o~ workers trained In 
DEX, both SRI peoole and contract manpower. 

Output processes 

We have developed conventions ~or naming of 
temporary input files (special and separate fo r the 
catalog process) with provision for speCial 
instruc~ions ~rom the author. 

We have developed procedures tor delivery of 
completed work to the requester. 

Terminals 

We have made a thoroug h study o~ available teletype 
terminals and magnetic tape devices, and a1ter 
experlmenat use of seVeral, have leased nine TI 
terminals and six Termicettes, for use with DEX. 

We need to keep watch on the number and type o~ 

termlna~B required and secure more when necessary. 

This w111 be done in a coordinated manner wi~h 
DelIvery. 

Personnel 

We have added several new staff members who have 
replaced people leavIng ARC. We have also added several 
temporary people and trained them In ARC and NIC tasks. 

Tra ining 

Classes in TNLS and DEX were held for ARC and network 
PSO people . 

1. Ob.jectives 

6 

2a7~ 

2a7f1 

2n7f2 

2a713 

2a7g 

2a7g1 

2a7g2 

2a8 

2a8a 

2a8b 

2a8bl 

2.9 

2a9a 

20 10 

2al0a 

2b 
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Provide needed service, 
demand within balance o~ 

keep running smoothly to meet 
needs/funds constraints 

2 . Areas o~ Responsib i lity (task areas) 

ResponsibIlities 

Develop and maintain procedures - keep users informed 

Provide services offered to meet toads --see (7834, ) 

PRoe ES SE S: 

Transcription 

Rep roduct Ion 

Distribution 

Journal entry 

Baseline routines 

tdenti11cation file maintenance 

Catalog maintenance, and prodUction 

Routine of£ice tasks 

NIC station activity 

Functional document production 

Analyze needs, interact with projects , Develoment 
Coordinator, delivery 

Get Bnd train the rig ht people and keep developin g them 

Balance services o~~ered and provided with user needs 
and ~unds avaiLable to run the service smoothLy 

A lis~ o~ the types of tasks the PSQ g roup and associated 
in£ormation handling people perform (or plan to perform) to 

2bl 

2c 

201 

2ela 

2clb 

2clbl 

2clb l a 

2clblb 

2clblc 

2clbld 

2clble 

2clbl-t 

2elblg 

2clblh 

2clbli 

2clblJ 

2clc 

2cld 

2cle 

suppor~ ARC is given below: 2c2 

Acquisition o£ publications 2e2a 

Checking holdings 2c2al 

7 
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Order £orm preparation 
Receipt, record changing 

File-bul"lding online 

Inpu~ o~ new citations 
Input of old citations 
Editing o£ new citatJons 
Editing o~ old citations 
Bul1.etin creation 
Bulletin ed.ltlng 
Journal Catalog creation 
Journal Catalog editing 
Journal Catalog :f ile manipulation 
Letter online inp ut 
Other oo1.ioe text input 
Other text input, DEX 
Baseline Record System fi le maintenance 
rdent~lle maintenance 

General s upport 

Dictation 
Phone 
Orders and i'inancial records 
TImecards 
VisItor arrangements 
ARC travel arrang ements 
ARC -facilIty upkeep 

Mail ARC correspondence 

Incomin g mall p rocessin g 
Si n g le maIlings 

Offline cataloging work 

Coding 
Checking o~ coding, revision 
Proo1ing and revision 
Recoding o~ old ma~erla~ 
Ca~alog of~line records 
Old catalog offline work 

Physical processin g 

Readying of Journal printout 
Readying of other work 

8 

2c2a2 
2c2a3 

2c2b 

2c2bl 
2c2b2 
2c2bJ 
2c2b4 
2c2bS 
2c2b6 
2c2b7 
2c2bB 
2c2b9 

2c2blO 
2c2bll 
2c2b12 
2c2blJ 
2c2b14 

2c2c 

2c2c 1 
2c2c2 
2c2c3 
2c2c4 
2c2c5 
2c2c6 
2c2c7 

2c2d 

2c2d 1 
2c2d2 

2c2e 

2c2el 
2c2e2 
2c2e3 
2c2e4 
2c2e5 
2c2e6 

2c2f 

2c2fl 
2c2'f2 
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Collating 
Stamping, Punching 
Xeroxing of documents 
Line printer output 
Outside repro contact 

Planning and scheduling 

Goal Bett in g 
Procedure establishment 

Disc u ssion 
Procedure writing 
Experl ment at ion 

Work ~low scheduling 
PSO time and cost studies 

Re-terence work 

Locating citations for ARC 
Locating documents for ARC 
Literature search 

Storage and maintenance 

ARC Journal. Mas ter-access copies 
E n gelbart copies 
Supplies 

Training 

l os true t i on 
Development o~ tralnin~ aids 

Visual aids 

Chartmakl ng 

3 . New or changed features needed 

4. MethodoLogy, procedUres needed: 

5. Stages of devetoprnen t: 

6. Relationships to other tasks and activities: 

7. E£fort needed to meet stages: 

9 

2c2:r3 
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2c2:f 5 
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The most recent pass at developing 
ac tivit y was documented in (10901,) 

p lans ~or this Ope r atio ns 
in JUl. y 1972. 

No. that Ieee Is over, we shoul d r e-examlne our p La ns and 
re shape them to meet cu rrent needs . The EWe Is now ga thering 
some specifics about what tasks are now ongoJng and what we 
think s h o uld be the next set. 

Each pusher 'tor ou r Operational components shoul d aLso 
make his plans and needs known so that they can be 
int egrated Into th e overall ARC Be~ of plans. 

Please exte nd and/or u pda te the plans for y o ur area outlined 
below. These a re extracted ~ rom th e July set , with minor 
changes made recently by JCN. 

[ would lik e to r ecei v e a completed p l ~ n ~ rom 

~ct1vlty by Friday, November 17, regard l ess ot 
that tIme . OK? 

User Interface: Pusher: >lFA 

each Ope rations 
the sta t e at 

See a l so: Preliminary charte r ~o r Ope r ations User Interfac e 
( l 0 189 ,l:wznC ) 

1. Object 1 ves 

Provlde jn to r mati on needed by ARC a n d Netwo r k users as 
to ARC system facilities and us e r ~eatu res 

Provide interac tive communication with users re ga rdin g 
u se r information ne eds and p roblems 

- provide ~eedback cu lled trom user g roup as to us e r needs 
to ARC - other ARC fUnc tions 

2 . Areas ot Responsibi li ty (t ask areas) 

Responslb llities: 

originate, provide , maintain, and dissimlnate ARC 
user system documen t ation a nd hold t r ll.ining sessions as 
necesSlI.ry 

Analyze user needs tor the pu r pose of recommending 
sys t em modi fications , n ew fell.turee, etc . 

2 

I 

la 

la I 

Ib 

I e 

2 

2a 

2b 

2b I 

2b2 

2bJ 

2e 

2el 

2c la 

2clb 



) 

) 

) 

JCN ?-NDV-72 18: 18 12591 
Operations User Inter-race ptan Update Request 

Maintain active communications channels with users 

Orlen~ new ARC personnel In conjunction with 
Operations Admin lstration and appropriate g roups at ARC 

Monitor as user representative ongoIng system 
development with eye on user needs 

Provide some sort o£ newsletter provIding users with 
information on current system status at reg ular 
Intervals 

First responsIbILIty i s to provide u ser community with a 
common set of documentation to enable reasonable system 
usage 

encourage users to utIlize the above to attain some degree 
of sophistication with increasin p effectiveness 

Scope 

At present, li mi ted to user intertace ~or ARC and 
Network and coordinated with other functions which 
Interact with users - e.g. NlC, Station Ayent, Liaison, 
and the Operations CSO operator. 

lmmediate tasks 

Hardcopy and Journal document ation o~ recent user 
features ~rom the file (NLS}Status tor ARC users 

ffardcopy and Journal documentation of newly updated 
(DOCUMENTATION}FOLKLORE file 10r Network users 

Documentation and training session fo r PSO 
personnel covering Si mple content analysis, sorts and 
merges , and the basics of running user programs 

**DONE?**- Quick and dirty DNLS documentation based on 
old TODAS Manual and whatever can be culled tro lll the 
Folklore branch or (NLS}STATUS, the Handbook, heresay, 

2clc 

2cld 

2cle 

2ct:f 

202 

203 

204 

2c4a 

205 

2cSa 

2cSb 

2c5c 

etc. 2cSd 

Update the Dialog S upport Sys t em User Gu i de and 
r epublIsh 2cSe 

3 
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Prepa r e dra~t ~or DEX-2 User Guide 
2c5£ 

Ong oing tasks 2c6 

user interaction 2c6a 

Handboo k maintenance 2c6b 

successive publishing a n d journalizing of new sys~em 
feat ures via the file (NLS)STATUS 

Lon g er range t asks 

produce TNLS/DNLS Super Reference Document 

**DONE7**- produce TNLS/DNLS summary {20 pa g es} 

produce NLS P ri mer ( 8 0 pages or so ) 

Notes: 

The current TNLS docume nta~ion will no~ be updated a9 
such but will be republished 8S part ot the super 
TNLS/DNLS Reference Manual which wllt be pursuant to the 
new NLS language chang es which should be implemented by 
the Sprlng of '73 .. 

New fea~ures, chdnges In NLS wltl be communicated to 
users vIa th e ~ile (NLS)STATUS. 

Some e:ffor-t wilt be directed toward the development 
of user proflles as a means for guiding th i s phase of 
Operations at ARC 

The fot~owing procedura l and task related documents 
are forthcomin g : 

* guide for the o ri entatIon of new ARC personnel 

* summary of documentation tasks required by NrC 

* maintenance procedures for (NLS)STATUS, 
(DOCUIrlENTATION)FOLKLORE, and all publ.ished user 
docum en ta t i. on 
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3 . New or changed 1eatures needed 2d 

4. ~ethodoto~y, procedures needed: 2. 

5. Stages o~ development: 2f 

6 . RelatIonships to other tasks and activities: 2g 

1. E~~ort n eeded to meet stages : 2h 

) 

) 
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Goats, ResponsibIlitIes and Current ptan 
Requests 

ABOUT ARC OPERATIONS 1 

ARC Operations is an ARC LIne ActIvIty (L[NAC) whicn together 
with the Pe r sonal and Organizational Development and Framework 
Activities (PODAC and FRA\fAC) is a key component activity ot 
the Augmentation Research Center. 1 a 

The maIn obJective ot Operat i ons Is to provide the necessary 
Bllpport for e:ffectlve development and use of the ARC 
aug~entatlon system so as to permit as signi11cant progress in 
lts development and exportation as Is consl8tent with other 
ARC goals . tb 

This includes meeting com~itments to SRI and to ARC 
clients {through support of projects such as tPT, NIC, ONR, 
and RADe), improving the ARC working modes and en vironment, 
~nd m~int~lning a fInanCially sound business operation. Ibl 

To these ends , almost everythina: in our Center's opera "tion 
is o~ concern to Operations. The distinc~ion between 
Operations and the other ARC ac~ivities, DevelopMental 
~hrusts and projects lies in the placement 01 the prime 
responsibility tor meeting our various Bub- g oals . 

Where Operations has interests that will be a~fected by 
decisions or efforts 01 other activities, ~hrusts, or 
projects (and vice-versa), the team aspect of our 
.ana~ement structure will come Into play . For instance, 
where training and other personnel development needs ari.se, 
both the co ncern ed Developmen~al thrust and PODAC will be 
involved with OperatIons in our approach to varIous 
p r oblems and decisions. 

OperatJons ~l~s in~o the LtNAC structure (wIth SRI project 
sub-numbers) as follows : 

Project 1868 ARPA/RADC: 
OPERATIONS 

tOI Administration 
102 CSO Hardware 
103 CSO Sottware 
lO' 
105 
106 

CSO Operators 
PSQ General 
User Interfa.ce 

DEVELOPMENT 
201 Developmen~ Coordination 
202 Delivery 

2 

lb2 

lb3 

le 

Ie 1 
lcla. 

lclal 
l cla2 
LclCl3 
IclCl4 
lcla5 
lclCl6 
lclb 

lclbl 
lclb2 
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Requests 

203 DSS - DialoK Support Sys~em 
204 opes - Documentation Production and Support 

SYstem 
205 BRS - Baseline Record System 
206 SDHS - Sys~em Developers Handbook System 
207 SEAS - Software Enginee r ing Au g mentation System 
20R Basic NLS developmen~ 
209 Other development 

ANALYSIS 
311 Analysis activity 

IPT 

NIC 
401 Administration 

601 Administration 
603 eso 
605 PSO 
606 Net in~erface 

(includes station agent, Liaison Ilnd Net" 
participation) 

607 NrC Development 
XEROX 

701 Administration 
702 MPS development 

Project 8622 ONR: 
SDIS (RIffS) 

801 Administration 
808 SD'S - System Developers IntellIgence System 

Project 1894 RADC: 
RADC 

901 Adminj9tra~ion 
905 B~geljne Managemen~ SysteM Development Suppor~ 

The main componen~s of ARC Operations are: 

Administration: Pusher - Dirk van Nouhuys (OVN) 
Computer Service Operations 

Hardy (MEB) 
Hardware: Pusher 

Computer Service Operations So:ftware: 
WaLlace and Harvey Lehtman (DeW 

Operator : Pusher - Bill Ferguson (WRF) 

Pusher 
and HGL?) 

PeopLe Service Operations: Dirk van Nouhuys (OVN) 
User Inter1ace: Pusher - ~ariLyn Auerbach (MFA) 

Mart in 

SmOkey 

These actjvities are involved in an integrated way with the 
provision 01 the various aug mentation s~b-system service to 
o~r users. For instance, DiaLog Support System service is 
provIded using both the CSO and the PSO in an inte g rated way . 

3 

lelb3 

lelb4 
lelb5 
lelb6 
lclb7 
Iclb8 
lclb9 
lcJe 

Ie 1 c 1 
leld 

leldl 
tele 

lelel 
tele2 
lcle3 
lele4 

lcle4a 
lele5 
lei f 

lel:fl 
lelf2 

le2 
le2a 

lc2al 
le2a2 

le3 
lc3a 

lc3al 
Lc3a2 

Id 

Idl 

Id2 

Id3 
Id4 
IdS 
Id6 

1e 
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Requests 

CURRE~T REQUESTS FOR PLANS 

The most recent pass at developing plans ~or our Operations 
activities was documented in (10901,) in July 1972 . 

Now that [eee is over, we are re-examinin g our plans and 
reshaping them to meet current needs. The ENe is now 
ga thering Borne specifics about what tasks are now ongoing 
and what .e think should be -the next set. 

Each pusher for our Operational components is also 
making hIs plans and needs known so that they can be 
integrated into the overall ARC set 01 plans . 

T have requested a completed plan rrom each Operations 
activity by Friday, November 17. 

Links -to plan update requests Il/7/72 a re: 

Administration: Pusher: DVN 
(12586,:zxbn) 

eso: Hardware: Pusher: 
( 12587,: zxbn ) 

eso: Software! Pusher! 
( 12588 t :zxbn) 

Operator: Pusher: 
(12589,:zxbn) 

PSO: Pusher: DVN 
( 12590,: zxbn ) 

WRF 

MER 

DCW and UGL? 

User Interface! Pusher: MFA 
( 12591,! zxbn ) 

BASIC PLAN ELEMENTS (~or each Operations activity) are: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Objectives 
Areas of Responsibi lity (task areas 
New or changed :features needed 
Methodology, procedures needed 
Stages of development 
RelatIonships to other tasks and activities 
E~~ort needed to meet stages 

4 

2 

2a 

2.1 

20.10. 

2.2 

28.2a 

20.20.1 

20.20.2 

2a2a3 

20.28,4 

2a2a5 

2a2a6 

2b 

2bl 
2b2 
2b3 
2b4 
2b5 
2b6 
2b7 
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ARC Operations: Goats, Respo nsibllIties and Cu rrent Plan 

Reques ts 

8 . Additional notes 

The plans ~or our ARC Operations components now under 
development are intended to be kept up-to-date on a 
continuing basis once made. They will be tiled In the 
Baseline section of our document lIbrary . 

We also plan 10 deve~op and maintain a Table o~ 
Contents (a functional document) to these plans that 

2b8 

2b9 

will be available both online and 1n hardcopy . 2b9a 

5 
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Requests 

(J12592 ) 7 - NOY-72 t7:50~ TItle: Author(s): Norton, James C./JCN ; 
Distribution: Ho:f1man, Carol B .. , Lee, Susan R . f Michael , Elizabeth K., 
Dornbush, Charles F ., ARC, Guest 0 ., Feinter, 81Izabeth J. (Jake), 
llandbook, Augmentation Research, Kalley , Kirk E .. , Meye r, N. Dean, Byrd, 

Kay F ., P r ather, Ralph, Whi1.e, James E . (Jim), Vallee, Jacques P ., Kaye , 
Diane Soot Rec ht Paul, Kudlick , Michael D o, Fe r guson , Ferg R oo, Lane, 
Linda L. t Auerbach, Marilyn F., Bass, Watt, Engelhart, Douglas C., 
Hardeman ., Beauregard A • ., Hardy , Marti n E., Hopper, J .. D. f [rby, Charles 
H .. , Jerni gan., Vlt E., Lehtman, Harvey G oo, North, Jeanne B., Norton, 
James C., Page, Cindy, Paxton, Wll~lam H., Peters, Je~frey C. , Ratli1~ , 

Jake, Row, Barbara E., Rlet, Ed K. Van De, Van Nouhuys , Dirk H., Vlctur, 
Kenneth E. (Ken), Wallace, Donald C. (Smokey), Watson , Richard W., 
Andrews, Don I., Stone, Duane L./SRI-ARC DLS ; Sub- Collections: 
SRI -ARC ; Clerk: JCN 
Orl~in: (NQRTON)OPERATIONS.NLS;t, 7-NOV-72 17:31 JCN ~ 
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) 

) 

• 

EHF 7-NOV-72 10:14 12593 

MESSAGE FOR JEANNIE D. NORTH: PLEASE SEND COPIES OF THE RESOURCE 
NOTEBOOKS TO: DR. PETER BONO, NAVSEC, CENTER BLDG, 
BYATTSV1LLE,MD.REQUESTTHROUGH MITRE CORPORATION. 

1 

I 



) 

) 

EHF 7-NOV-72 10:14 12593 

(JI259J) 7-NOV-72 10~14; Author(s)~ Forman, Ernest H./EHF; 
Distribution: North, Jeanne B . /JBN~ Sub - Collections: NIC. Clerk: ARCG; 



AReG 7-NOV-72 6 : 56 12594 

) 
? 1 

) 

) 

1 



ARCG 7 - NOV-72 6:56 12594 

(J12594 ) 7-NOV-72 6 : 56; Author{s): ARC, Guest O~/ARCG; Dist ribution: 
No rth, Jeanne R./ J BN; Sub-Collections: SRI-ARC; Clerk: ARCG; 

) 

) 



ARCG 7 - NOV-72 7: 06 l2595 
RESOURCE NOTEBQOKKS 

) 
NAVSEC, CENTER BLDG. HYATTSVILLE, MD . 

) 

) 



ARCG 7-NOV-72 1!06 12595 
RESOUWCE NOTEBOOKKS 

) 
I 

) 

) 

1 
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ARCG 7-NOV-72 7:06 12595 
RESOURCE NOTEBOOKKS 

(Jt2595) 7-NOV-727:06; Title: Au~hor(s} : ARC , Guest O ./ARCG~ 

Dlstrlbu'tJon: I; S ub-Collections: SRI-ARC; Clerk: ARCG; 



JaN 7-NOV-72 7:25 12596 
RESOURCE NOTEBOOKS 

) 

) 

) 
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JBN 7-NOV-72 7:25 1 2596 
RESOURCE NOTEBOOKS 

PLEASE SEND A COPY OF THE RESOURCE NOTEBOOKS TO DR PETER 
BONO,NAVSEC,CENTER BLDG HYATTSVILLE, MD . THA 

I 

I 
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RESOURCE ~OTEBOOKS 

(J12596) 7-NOV-72 7: 25; T itl e : 
Distri~ution: North, Jeanne B./JBN; 
SRI-ARC ; Cterk: ARCG; 

JBN 7-NOV-72 7:25 12596 

Author{s): North , Jeanne B./JBN; 
Keywords: ; Sub-Cot l ections : 



) 

) 

) 

DVN 7-NOV-72 14:40 
Printin g NLS Files Across the Net: Current Status 

12597 

The probl-em with printing thing s out :from our 
printer via the commands used at ICCC Is that 
are Bot allowed to call subsystems other than 

£iles on your 
people -from the 
NLS. 

net 

A specialt arrangernent was made for the [CCe but is no lon g er 
in ef1'ect. 

The usefulness 
everyone and we 
the new sys·tem. 

o£ the arrangment at Jcec is, however, obvious to 
are chang in g the system. Smokey (DeW) Is writting 
He says it shoutd be available next week. 

When it is reedy to go, we will send out instructions £or it's 
us e. 

Old you succeed in movein g tram one user to another? 

1 

1 

ta 

2 

2a 

J 
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Print in K NLS Files Across the Net: Current Sta tus 

12597 

(J12597 ) 7-NOV-7 2 14:40; Title: Author( s ): Van Nouhuys . Dirk H .. /DVN; 
Distribution! Crocker. David H., Lawrence, Thomas F .. /dbc tfl (~or your 
in fo rmation) ; Sub-Coltections: SR I-A RC ; Clerk: DVN; 



) 

) 

) 

JAKE 7-NOV-72 9: 15 12598 
Res()urce Notebook content and .format 

As you mayor may not know, the Resource Notebook was issued in 
DRAPr £orm 10r the Icee Meeting and we witl soon be finalizing 
its content and format prior to dJssem;natlon of a new version to 
all the sites, etc. If anyone has critIcisms, feedback from 
user3 at ICee, and/or hot ideas as to what should or should not 
be in the Resource Notebook and how j "t should or should not be 
organized, I would like to hear ':from you by next week sometlrne. 
(Many PSO people have worked on the di£ferent ver s ions 01 the 
Resource Notebook, so lets hear your views too.) 

1 

1 
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JAKE 7-NOV-72 9: 15 12598 
Resaurce Notebook content and format 

(J12598) 7-NOV-729:15; Title: Author(s): Feinle r, Elizabet h J. 
(Jake)/JAKE ; Distribution! Ho£fMBn, Carol B., Lee , SU9an R., Michael, 
Elizkbeth K. t Dornbush, Charles F., ARC, Guest 0., Feinler , E~izabeth J. 
(Jake), Handbook , Augmentation Research, Kelley, Kirk E., Neyer , N. 
Dean, Byrd , Kay F., Prather , Ralph , White , James E . (Jim), Vallee, 
JacQ~e9 F ., Kaye , Diane S .t Rech t Paul , Kudlick, MJchae l D., Fe r guson , 
Fer~ R., Lane, Linda L. t Auerbach , Marily n F. , Bass , Wa l t, Enge lhart, 
Dou~lag C ., Hardeman, Beauregard A., Hardy , Martin E., Hoppe r, J. D., 
Irby, C harl es H., Jernigan, Mi l E ., Lehtman, Harvey G. , North , Jeanne 
B., ~orton, James C., Pa~e , C indy , Paxton, Wi lli am 11., Peters, Je~rrey 
C., Rat li ~f , Jake, Row, Barbara E., Riet , Ed K. Van De , Van Nouhuys , 
Dirk H., Victor , Kenneth E . (Ken), Wallace , Donald C. (Smokey ), Watson, 
Rlch~rd W., Andrews, Don l./SRI-ARC ; Suh- Coltectlons: NIC SRI-ARC; 
Clerk: JAKE 



) 

) 

) 

JAKE 7-NOV-72 9 :30 12599 
Viewspec s during output qulckprint 

At present it is not possible to issue viewspecs after g iving an 
outp~t directive such as Output Oulckprint, etc. Instead one 
must define vlewspecs before Issuin g the output command .. It 
would save time and addressing for the user of T NLS to be able to 
insert vlewspecs after g iving an output command if this 1s not 
Inco~patible with TNLS prog ramming . 

1 

1 
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VleW5pecs during output quickprint 

(J12599) 7-NOV-729:30; Title: 
(Jake )/JAKE ; Distribution! Irby, 
SRI-A.RC; Clerk: JAKE 

JAKE 7-NOV-72 9:30 12599 

Author( 5): Felnler, Elizabeth J. 
Charles H./CHI ~ SUb-Collections: 



JRP 7-NOV-72 15:20 12600 

1 ~ot your message . im very busy today but 111 try to answer 
your questions tomorrow (wed) i had £un at the archives but 
dldnt really find anythin~ . john . 1 

) 

) 

1 



JRP 7-Nf)V-72 15:20 12600 

) 
(J12('00 ) '1-NOY-'12 15:20; Au1:hor(s): Pickens., John R . /JRP ~ 

Dlstrlbu1:ion: Neigus, Nancy J./NJN; S ub-Cottec1ions : NI C; Clerk: JRP; 

) 

) 



) 

) 
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• 

NOK 7-NOV-72 10:36 J 2601 
ThanksKivln~ week activities 

Marllyn •• • On you~ request ror comments re Thanksgiving week, 
I ' ve scheduled an interview 10r Tuesday Nov 21st with David Re tz 
that willI l~st ~ive or six hours (9:00 am to about 3:00 pm) 
inclu.din@ a seminar by Mr . Retz on his recent worl{ . That haasn't 
been announced yet (It ' s still beIn g set up) bu~ l~ de~inltely 

wltl come o1~ . So r7d appreciate your not scheduling anythln g 
that would tie up ARC :for that day . Thank you. MDK. 

t 

t 
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NDK 7-NOV-72 t o : 36 1260 1 
ThankBglvln~ week ac tIviti es 

(J1 2601 ) 7-NOV-72 10:36, Ti tte! Author(s): lC u d U ck , Michae l D./MDK 
; Distr i b ution: Auerbach, Ma rilyn F ., Ven Nouhuys , Di rk H. , Hopper , J. 
D ./ft~a d vn Jdh ; S u b - Co llectio ns: SR I-ARC ; Clerk : WDK; 



) 

) 

) 

NJ~ 7-~OV-72 14:13 12602 

John r think I sent you a message yesterday on your own 
system . It was one o~ the 1ew thin g s [ could g et to work. This 
is to check i~ that meEEa~e ever got to you. Basically I wanted 
to know what simpleminded thIng s a sj~pteminded (and poorly 
equipped, i . e . no graphIcs racilities) user like myself could do 
to hack around on UCSU. Send ar.9~~r here or to NEIGUS at 
BBN- TENEX. Thanks, Nancy 

I 

1 



NJN 7-NOV-72 14:t3 12602 

( ) 

(Jl2602 ) 7-NOV-72 14; 13; Tl tl e : Author(s): Neigus, Nancy J./NJN; 
DIstribution! PJckens, John R . /JRP; Sub-Collections: NrC; Clerk: NJN; 

) 

) 
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NJ"N 7-NOV-72 9 : 34 12603 
StatIon Ag ents List 

Jeanne •••• 1 r ece ived the RFC today that contains the current 
network ma.i1.ing li sts, and I noticed that I was not listed as the 
s ta~ion age nt ~or BBN-NET. 

Also, I have not recelved any documentation ~rom the station 
col teet ion. 
unt il a:fter 

At least that, [ recall, was promised; 
the Icee you saId . 

although not 

Am I 
tis t 
here, 
I t Is 

no~ bein g considered a s~ation agent, or wa s the maILIng 
in error? In any case we are star ving £or d ocumentation 
so I would appreciate that process bein g started as soon 
1'easible ~ 

J would also appreciate an answe r to -the question o:f my status . 
Thank s very much. . ... Nancy Nel g us 

1 

as 

1 
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NJN 7-NOV-72 9 : 34 12603 
StatIon Agents List 

(J12603) 7-NOV-729:34; Tit l e : Author( s): Nei g us, Nancy J./NJN; 
Distribution: North, Jeanne B ./ JBN; Sub-Col~ec t lons: NIC ; Clerk: NJN ; 
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TFL 7-NOV-72 10: 59 12604 
Ne. RADC Directories 

Jim we would like to have individual di r ectories set up for the 
1oll()1fing people who will beg _in traini n g in the use oj' NTNLS 
today Monday 6 Nov 72 . 

William E. Rzepka 315-330- 3857 or 7834 
Frank S. -La Monica 315-330-3857 or 7834 
F 'RON : Tom Lawrence 

1 

1 
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TFL 7-NOV-72 10:58 12604 
New RADC Directories 

(J12b04) 7-NOV-?2 10:58; Title: Author(s)~ Lawrence, Thomas F . /TFL; 
Distribution! Norton, JameS C./JCN: Sub-CoLlections: RADC; Clerk : TFL; 
Orl~ln! <LAWRENCE)NEWDIR.NLS;1, 6-NOV-72 6:00 TFL ; 
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NJN 8 - NOV-72 8 : 39 12605 
Comment on abstract 01 Learning a nd Executing Generatized Robo t 
Plans 

A realty far ou~ paper ~ 

, 

1 

1 
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NJN 8-NOV-72 8 : 39 12605 
Comment on abstract o~ Learning ~nd Execut in g Generalized Robo t 
Plans 

(J1260S ) 8-NOV-72 q : 39; 
Dist ri bution : Fikes, Richard 
SUb-Collectio ns: Nle ; CLerk: 

Title: Au1:hor(s): Neigu9 , 
E., Coles , L. S~ephen/REF 
NJN; 

Nl\ncy 
LSC; 

J./NJN; 
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DVN 8 -N QV-72 10:32 12606 
PeopLe S~rvice Organization (PSO) Meeting, 2 November 1972 and 
AllocatIon o£ TranscriptIon Work 

Polt~wlng (12426, ) PSO met to discUBS 1he need and means of 
exch~ngjna more information. [urged brJsk meetings every ~wo 
weekg and brief written reports. Several people offered examples 
oi' wttat they might tell abou-t their recent work at such meetings. 
It happened in two cases that the informatlon of~ered proved 
immedi a tely useful to someo ne else . 

After dlscussJon and voting we decided not to produce written 
reports and to meet for information exchange on the first 
Thursday of every month . I expect the followI n g people to attend 

I 

such meet Ings: 2 

KFB BER SRL coa KIRK LLL N"EJ DvN 2ft 

The meetings are open and a nyone interested is welcome . 

For the last few months C indy has handed out tran scription work 
that has been submitted with a transcription work sheet into the 
box 1 n the PSO work room. Who should do the hand i n s ou t now tha t 
Cindy is gone? Cindy suggested that people watch the box and 
pick up work as It appears . "It's no big deal ll she su.ld . We'll 
try to operate in this way and keep a close eye that no work gets 
~f:r schedule or lost in the shu'ffle. 

I 

2b 

3 
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DVN 8-NOV-72 10:32 12606 
People Service Organization (PSO) Meeting, 2 November 1 9 72 and 
Allocation ot Transcription Work 

(J1 2606) 8-NOV-7 2 10:32; Title: Author(s): Van Nouh uys , Di rk H./DVN; 
DistrIbution: Ho_tfman, Carol B. , Lee, S usan R ., Mi chael , Elizabeth K., 
Dorn bush , Charl es F. , ARC , Guest 0 ., Fe inter , Elizabpth J. (Jake), 
Handbook, Au~ment ation Research, Kelley, Kirk E ., M~yer , N. Dea n, Byrd, 
Kay F . , Prather, Ra l ph , White , James E. (Jim), Vallee, Jacques F .. , Kaye, 
Dia n e S. , Rec h, Pau~, Ku d ll ck , Mlchael D., Fe r guson , Ferg R. , Lane, 
Linda L., Auerbach, Mari lyn F ., Bass , Walt , E n g elbart, Douglas C., 
Hardeman , Beau r egard A., Hardy , Mart in E., Hopper , J. D., Irby , Charles 
H., Jerni ga n, Mil E., Lehtman , Har vey G., No rth, Jeanne B., No rton, 
James C., Page , Ci ndy , Paxton , William H., Pete r s , Jeffrey C., Ratliff, 
Jake, Row, Barba r a E., Ri et, Ed K. Van De , Van Nouhuys, Di rk H., Vic tor, 
Kenne th E . (Ken), Wallace , Donald C. ( Smokey ), Watson, Richard W., 
Andrews, Don [ ./SRI-ARC ; S u b-Co ll ections: SRI - ARC ; Cle r k : BER; 
Orl~i n: <VANNOUHUYS>PSOMEETING . NLS;2, 8 - NOV-72 10 :1 3 BER ; 
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Visitor Log : 

Visitor Log: 

DVN 8 -NOV-72 11:06 
John Alderete from Hewlett-Packard 

John Alderete from Hewlett-Packard 

On ? September 1972 Wal'ter and [ met wi'th John Alderete of 
Hewle "tt-Packard, Data Systems, 11000 Wol£e Road, Cupertino. 

First I showed the ~ys't~m to Mr. Alderete, and he asked 
questions, particularly from the angle 01 whether the system 
would help a writer write better (faster?l. 

12607 

I said that if a writer were producing a document larg eLy 
t&ken ~rom references online (a cut and paste Job) NLS could 
help him to work taster and better. 

If he was composin g somethIng out o£ his hea~ which required a 
lot of organiz.ational work, he could compose it faster and 
better in NLS because he could Jot down his thoug hts and 
reor g aniz.e them so easi -ly .. 

B~t If he were writing about 1amiliar material in a continuous 

I 

2 

3 

3. 

3b 

flow it dl_dn't make much difference. 3c 

Walter and r then met with him to discuss the documentation 
production and control system. 

Again his questions centered around the idea of a system which 
woulrl integrate bookmaking rrom the first roug h notes to 
deliverin g the book to the final user . 

B~t wIth the emphasis on helpin g the writer. 

Nr. Alderete has been a pro g rammer and works in product 
developmen~ for Hewle~t-Packard but at the moment is on loan to 
their pubtjcations department .. 

The publications department has been using AT S but is 
di saatisfi ed and i_s "took! n g around". 

Somebody £rom the Hewlett-Packard publications department was 

4 

4. 

4b 

5 

5. 

here severat months ago. Sb 

We made it clear, 
Hewlet't-Packard's 
install. 

01: course, that NLS wasn't somethin g 
publication department could buy and 

I sensed wider applications were in the back of somebody's mind 
at Hewlett-Packard. 

He told us tha't Hewlett-Packard will soon put on the market a 

1 

5 c 
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Visitor Lo g : 
DVN 8-NOV-72 11:06 

John Alderete ~rom HewLett-P~ckard 
12607 

next-slze-lar~ er compu~er called the 3000, a machine with 64K 
cl)re, and was Investigatin g ~he "publlca~ions system" :for that 
m~chine. 6~ 

Walter and [ suggested that if Hewlett-Packard w~s serIously 
interested in NLS they would want to buy into the plan to g et 
NLS up on TYmshare and that if he wi.shed to pursue tha~ plan 
he should talk to Doug . 

Nr. Alderete was also Interes~ed in formal evaluations o~ such 

6b 

systems. 7 

He had the recent article by van Dam on Online Tex~ Editing in 
C3mputer Surveys. I ~ave him the old artIcle on evalUatIng 
~h e mOuse and keyset and promi sed to se1nd hi m (pendl n g Bal '1'" s 
approval) Jim 8aJr's (10872,) writIngs on evalUation o :f ARC. 70. 

Later I did send them. [ also know that he phoned Bair. 7.1 

We also sug g ested that Mr. Alderete talk to Bill En g lish at 
Xerox. 7b 

He sent a thank you let~er September 30 In whIch he said he 
looked ~orward to pro:fitable meeting s in the :future, but we 
have not heard ~rom him since. 

2 

70 
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DVN 8 -NOV-72 11:06 

John Alderete from Hewlet~-Packa r d 

t 2607 

(JI2607) 8-NOV-72 11:06; Tit le: Author(s): Van NouhuYB, Dirk H./DVN; 
Distribution: Bass, Wal~, Meyer, N. Dean , Van Nouhuye , Dirk H., 
Auerbach, Marilyn F. , Kaye, Dianp 5 ., Engelbart, Douglas C., Norton, 
James C., \Vatson, Richard W., Irby, Ch.tl.rtes H., E n "elbart , Doug las C., 
Balr , James H./DPCS DCE JHB; Sub-Collections: SR I-A RC DPCS; Clerk: BER; 
Orial n! (VANNOUHUYS>JVIfP. NLS; 3 , 8 -NOV-72 11 :03 BER 
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OVN WFA 8 -NOV-72 16:38 
Plans for Parsley Activities Thanks g ivIn g Week 

12608 

It seemed natural to devote so~e of the time durin~ Thanksg iving 
week when the computer will be down to Personal and 
Oraanizatlona l development. We me~ to plan on Won day. Atter 
considerable discussion we a rrived at tbe tollowing schedule ! 

Nondll.Y 

•• 
Activity! Redeco r atj on 

Peop Le Respon sible: Environmental Committee (12579,) 

PLace: Display Area 

PM 

Activity: RoLes and Exercises 

P eop1. e Responsl hIe: MFA DvN JOH 

Plo.ce: Confere nc e Room 

Tuesday 

'M 

Activity: ICCC Tensions 

People Respo n sibL~: JOH DvN 

P lac~: Can terence Room 

Ac 'tJvity: RoLes and Exercises 

People Responsible: NF A DvN JDH 

Place: Conference Room 

Wedne sday 

• M 

Activity! Discussion 01. the SRI Commi t tee studyin g ARC 
mana g ement . Dave Brown will expLain, answer questions, and 

1 

2 

2 • 

2.1 

2.2 

2.3 

2b 

2bl 

2b2 

2b3 

3 

3. 

3.1 

3.2 

3.3 

3b 

3bl 

3b2 

3b3 

4 

4 • 

ask questions . 4al 

1 

• 
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Plans fo~ Parsley Activities Tnanksgiving Week 

People Responsible! DvN ORB 

Place: Conrerence Room 

Activity: Party 

People Responsible: MFA 

Place: ARC 

Explanation of table: 

Roles and Exercises: 

12608 

means various exercises used 1n the field or organIzatIonal 
development to practice and understand relations between 
people and all people wIth g roups. 

I::ce Tensions: 

Several of us observed that the pressure o~ prepara~lon ~or 
reee put a lot o~ s train on the people involved and created 
various con~tictst and regret that this side of Icec was 

4.2 

4.J 

4b 

4bl 

4bla 

4blal 

S 

S. 

5.1 

Sb 

not discussed in the post mortem. 5bl 

It is not clear to everybody that I eee was worth the 
hassle. 5bla 

Dave Hoppe r and Dirk van Nounuys would like to use these 
tensions as a starting point for the specIal Interest group 
in techn1ques in Personal and Organizational Development 
(11 548 ,). We invJte everyone, but partIcularly those most 
hass led to try to explore the conflicts ~rom the viewpoint 
of learning how "to handle slmilar conflicts bette r. Sb2 

Dave Hopper will moderate thi s discussion; i -t wIlt begain 
at 9:00 o'cLock. 

All ~ctivities are voluntary. We encourage e veryone to take part 
in some activity , but WP expect other ARe work to be g oing on in 
parallel. 

We discussed two other matters of note at thls meeting. 

At Ke n Victor's Insistence we agreert not to have Parsley 

SbJ 

6 

7 

MeetJngs on Mondays in the future. 7a 

2 
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We a g reerl that Jake Feinler would replace Don Llmuti as ou r 
IS~G repr e sentative pendin g Jake ' s consulting with Don . 

3 

7b 
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KIrk E ., Meyer , N . Dean, ByT"d, Kay F ., P r athe r, Ralph, WhIte , James E . 
(Jim), Vallee , Jacques F., Kaye, Diane S. , Rech , Paul, KUd li ck , Michae l 
D., Ferguson , Ferg R., La n e , Linda L., Auerbach, Ma r Ilyn F., Bass, Wal~, 

E ngelbar~ , Do u g l as C., Hardeman , Beau r ega r d A., Hardy , Martin E., 
Hopper , J . D., [rby, Charles R., Jernigan, Nit E . t Lehtman, Harvey G., 
North, Jean n e B., No rto n , James C ., Page , Cindy , Paxto n, Wi ll iam H., 
Peters, Jef1rey C., Ra~llff , Jake , Row , Ba rba ra E., Riet, Ed K. Van De , 
Van ~ouhu ys , Di r k H., Victor , Ken neth E . ( Ken ), Wallace , Donald C. 
(Smokey), Watson , R i chard W. , Andre ws, Do n [ ., Br own, David R./SRI- ARC 
DRB; Su b-Col l ec~ions: SRI-ARC; Cl erk: BSR ; 
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TTY Users Meeting 

On NGvember 3 at 11 the following people met with me to d i scuss 
al l ocation o£ the tty terminals a v aIlable: 

PR DSK HGL JAKE BAH MDK 

Belo r e the meetin@ 7 Doug Engelhart moved himset~ on to the list 
o£ people who keep tty ' s at home (12479 ,) . 

We had a sometimes pai n fu l discussion in which various people 
ur~ed t h a t they deserv ed to have a tty permanently devoted to 
their home and/or o~~lce, and [ pointed out that there we r e not 
enough tty's t o go around . We came to the ~ollowing decisions: 

'tlI'e agreed that Diane Kaye made good use of a T-I at home. 

Of the fou r remainin g T-I's and Execuports, we agreed that one 
WQui d be shared by Mike and Jake, one would be shared by Paul 

I 

la 

2 

J 

Ja 

and Beau a n d the r emaining two would ~loat . 3b 

At the moment one is ~loating In Beau's office and the other 
has been taken home temporarily . 

We noted one T - I had dIsappeared from g eneral ARC use ~hen it was 
g iven to Dean Meyer In Berkeley . 

We concluded that two more T-I's wou l d mean that in g eneral 
people could get T-r's when they needed them and urged Operatio n s 
to acquire two more. 

[ talked to Jim Norton later a n d he seemed amenable to leaslng 
two more T-I's. 

r teel that the con~lict over procedures and £ajrness in 
al l ocatin g T-I's wilt reapp ear and look forward to suggestions 
for handling it. r ~eel that the princIple usefulnes s of this 
meeting was use r s' seeIn g the dema n d and the reasonableness of 
one another's needs. 

1 

Jc 

4 

5 

5. 

6 
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(J12609) 8 -NOV-7 29:57; Tit l e: Author(s): Van NouhuyB, Dirk H./ DVN ; 
Distribution: Hottman, Carol B., L ee , Susa n R., M i chael , Elizabeth K., 
Dornbush, Charl es F ., ARC, Gues t 0 ., Feinler, El izabet h J . (J ake), 
Handbook , Aug me n t-atio n Research , Kelley, Kirk E., Meye r, N. D ean, Byrd, 
Kay F ., P r ather , Ralph , Wh it e , J a me s E . (Jl nd, Va llee, Jacques F., Kaye, 
DIane S., Rech , Paul, Ku dlick , Mic h ae l D., Ferg uson, Fe r s R. , Lane , 
Lind a L ., Auerbach, Marilyn F ., Bass , Wa lt, E n g elbart , Do u glas C ., 
Hardeman , Beau r eac:ard A., Hardy , Ma rtin E., Hoppe r, J . D., (rby, Charles 
H., Jernigan , Nil E., Lehtman , Harvey G., North, Jeanne B., No rton, 
Jameg e ., Page , C indy, Paxton, William H., Peters, Jeffrey C., Rat lif f , 
Jake, Row , Barbara E. , R i e t, Ed K. Van De , Van No uhuys , D irk H., Victor, 
Ken n e th E . ( Ken), Wtt.llace , Donald C . ( S mokey), Wa t s on, R lchard W., 
Andrews, Don I./SRI-ARC; Sub-Coll ec tions: SR I-ARC; Cl e rk: BER ; 
Orl~in: ( VA NNO UHUYS )TTYMEET ING.NL S ; 5 , 8 - NOV-72 9 : 55 BER ; 
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Acknowledg ement o~ (journal,123 2 9 ,1) 

Mlke, this is to acknowledg e that [ have read your anot a t Ion note 
and ~m preparin g a reply ( I have thou~ht about this problem sOnle 
and proposed a way ov h a ndlin g it some months a g o, whi c h 1 will 
re-propose). SInce 1 am somewhat pressed to g et the new monl tor 
up, i must defer thIs until ( have more time. Thanks for your 
interest and patience . 

1 

1 
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(J1261O) 8-NOV-7 2 19! 04; Title: Au1:hor(s}: lrby, Charles H,,/CKr; 
Distributiun: Kudllck, Michael D,,/MDK; Sub-Collections: SR I-ARC; Cle rk: 
CHI; 
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A First Pass at some NLS re-organizatlo n 

From doing call-return tracing and PC sampling it' s pretty 
clear that NLS could benifit trom some changes - in the 
direction of Increased efficiency and be~ter code 
or~ranization . This I s jus t a first cut: I ' m sure there are 
IGte more undiscovered things . Also, 11' a nyone Mee's a nything 
that would help , drop a note in the Journal, even if you make 
a chan&e yourselt~ so that I can try to detect the 
1.l!Iprovement , and so that we have (). record ot It. 

Where I'hand coding'l Is recomended , I mea n a tew 
instruct i ons should be stuck in (in LIO still) to g et 
better code than LIO produc es. 

r volunteer to do the hand-coding unless someone else would 

I 

la 

lal 

lik e . . . la2 

Here i s a tist of Important things : 

(utitty,ascom) is called whenever two s trin gs are compared 
(th e compl1er produces the call.) . Th e dam n thing com pares 
the B~rinKs a byte at a time (which i sn ' t so bad by itself) 
and it computes a byte pointer to each byte eac h time . I 
th in k we should stick a hand coded routin e in h e r e to d o it 
a word at a tl. ~e. Smokey has one s u ch routine In BSYS 
whi c h he stole from the s ystem. r suggest we modi~y it (to 
do the rl @ht thLn g per rela t10n s , e tc.) so th a t it wIll 

lb 

work in NLS . lbl 

(utilty,compas) compares two a-strings an d returns T RUF, or 
FLASE . Thls could use the s ame code as ascom , no? Ib2 

The input routines should be better org aniz e d . 
the followJng: 

Put UNPUT in ~ront or INPUT. 

I s u ggest 

Nove (auxcod, n1crms ) to 10110w (inp f bk,in p t O ) . 
• 

Mo ve Tf NPTC , TODCHR, RAWCHR, SH IFT, so that they are 
together. 

A simple way of turning off the name area i g n eeded - at 
l eas t a way to avoid calling DN eac h time a routin e wants 
t o MAKE SURE the name area is blank . It seems a bit 
bizaare to go thruogh the whole thing of d i sp laying a null 

lb3 

I b3 a 

Ib3b 

Ib3c 

st rin g Just to turn i~ off Ib4 

I 
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In utilty, MVBFBP should be moved to ~otlow CPYSR. 

In 1ilmnp, LORNG , LODSDB, ~nd FRZBLK Ahoutd be to ge ther . 

Finally, (utllty,chbptr) is very small , but uses around 2~ 
01 NLS execution time. It Is partly because ot calls in 
(utilty , ascom) but it would be good to hand code it. [t 
could be coded inline in (utl1ty,apchr) and (utLlty,tdchr ), 

Ib5 

Ib6 

since it Ls very o~ten called ~rom there . lb7 

Some less important -things that mIght be consl.dered: 

(utll~y , atbptr) is nearly the same as chpbtr mentioned 
above, and could be improved at the same time. But alas , 
it Is not o~ten used and not much time would be gained . 

(utltty,apachr), (utilty, ldchr) and (utilty,apchr) are 
used alot and could be hand coded with half word operators 
and sped up. 
tl .. e. 

but they account ~or a small amount of total 

DSK mentioned something about ge tting rid o~ 
(dspgen , ~etrta) since all it does is return a table ent r y . 
It probably takes as tong to do the call as it does to get 
the address and check the bounds •• • 

Calls to (utIlty,chbptr) with a argument of empty could be 
avoided It there was a g l Obal constant ~or 
emp ty-s tr ing-byte-poi nter. 
( inpfbk,ct'ldsp ) : -tor 0.1 1 [ 

I notIced such ~ call in 
know thl s is the only place. 

A sU(l[gestlo n : We may want to do this now, or in MPS . 

There are several fUnctions that are very frequently 
performed, many o~ them are procedure calls produced by the 
Ll0 compiler, such as calls to chbpt r , archr, tdchr readc, 

Ie 

1 e I 

le2 

teJ 

l e4 

Id 

etc. I dl 

[t seems reasonable to me that SONe ot these low level 
~unct ions should be USER JSYS' s. ThIs would be a very fast 
way o~ ge~ting to a piece of code that did not call any 
procedures, had a small nUlaber of arguments (passed In the 
regis ters) , and was tast enough (in executIon tirle) that 
the calt-return mechanIs~ was a significant addition to its 
execution tllll.e . 

A user JSYS is a JSYS instruction wlth an address 
~ reater than 10008 . The cell at that address contains 

2 

Id2 
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an address to stick ~he return location into (whlch 
could be a reg ister), and an address to start executing 
at. 

READC is the only function I know of ~hat is a lven such 
special trea~ment. It would be worth considering iL, and 
what others should ~e~ special treatmen~ also. 

READe happens ~o be a J5P 
even -raster. 
co n s ider; 

Perhaps JSP 
routine, n()t a 
is the ki nd 01' 

J5YS. JSP 1s 
eft 1 L we should 

A few candida tes are LDCHR, APCIIR, CHBPTR, ASCOM, A5SREF, 
GETRTA. 

Whether done with JSYS or J5P, j~ should be possible ~o 

call the IIproeedure ll :frolQ insIde an expression (specifyIng 
ar~umentB in parens) and get a result. It would be nIce it 

Id2a 

1dJ 

Id3a 

1d4 

one could do this with TENEX J5Y5's also. IdS 

This is an e ncroachmen~ on the elegance of LtD, but I think 
it could be done cleanly. r~' s hard to say what the 
improvement would be in terms o~ ~ execution ~lme. Wha t 
are your reae~ions? 

One last thing: who's g oing to make these chan ges? 

r am will.ln g ~o dn "the "hand-codlng ll and the movin g o£ 
code , but 1 don 't k now who to address other sup: g estions to. 

1d6 

1 . 

So voLunteer and send me a note lei 

J 
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