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Display and Supporting TENEX resources Needed for Development

Progrémmers
1 RESOURCES NEEDED FOR DEVELDPMENT PROGRAMMERS 1
2 Display Workstations 2
23 The ideal prodgrammer~to-display workstation ratio is, of ,
course, 1 tc 1, The point at which we begin l0sing money because
| Oof lost time is probebly someplace tetween | to 1 and 2 to 1.,
' Workstations are i{nexpensjive compared to proarammer=time. 2a

2b It is my guess that 1,5 programmers per display ¥%ould be

toleraple although there will still be times when an indiviual

programmer needs to do something on a display and can’t and loses

time because he uses a typewriter, & teletype type terminal, or

files the task away to be reactivated later, 2b

2¢ This means we neec 9 display workstations réeserved to the 14
current development programmers, 2C

2d our present situatjion f{s disasterous, Wednesday night Karolyn
came in about 8330 p,m, She found 14 people here @nd no free
displays, She pusied herself with other, less essential tasks for
. 3 hours, gave up and went home shortly before midnight, 24

2e Today, from apbout 9:00 sz.m, until noon there were 3 displays

available tec the 14 development programmers, NO one in the NLS

group, for example, had access to a display and we really needed

it, 2e |

2f We haVe 2 new programmers Who should haVe access to displays

for learning purposes as well as starting to do tpeir work in tpe :
recommended ARC mode, One has had a total of 10 minutes in 5 x
days and the other nct a great deal more, 2f

3 Portion of & TENEX 3

3a This {s not nearly as clear as the workstation guestion because
a TENEX doesn’t mean much, Therefore, I cite two observed
examples, BENB and 1SIC, 3a

3b 40 % of the BBENB TENEX 1s marginally satisfactory, but not at
all good, fer 1 NLS éisplay user when the other 50 % is being

heavily useé¢ which 1s always the case between 5:00 a,m, and 5:00
Pal, 3b .

3c This merning 3 develoPment staff members were sharing our 40 %,
Response was s§0O badé that wnen one of them logged out no one else
. could loc on because ELF timed out before BBNB responded, 3c
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3d Experjence on the ISIC 512K TENEX with 1 disk gives good to
excellent reponse to about 8 users, 4 of whom (onh the average)
have been NLS display users, 3d

3e Howevers there are now 4 people Who have transferred a few of

their fliles to the ISIC system and we have no more file space

avallable fecr online files, Please note that there 1s no NLS,

Frontend, L10, CML, €tc Source code there, 3e

3f It {s my (probably overly obtimistic ) feeling that about 7 %
Of a 512 K TENEX per programmer display worxstation would gjve
reasonably good response, 3f

3g This means that for 9 programmer workstations we need 72 $ of a

512 K TENEX with sufficient disk for all our active files, At

this point in our development effort (we are maintaini ng 3

completely glfferent versions of NLS for example) We need at least

three disks, 3g

3h rhese resourceés should support an active, prodyctive

gevelopmrent programmer staff of 14, in

31 The remaining 28 % of the machine could probably support one

display for support stéff, printer spooler and a few TI terminals, 31
2
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. Dispatcher & gncapsulatcer

1 The pispatcher

la The main concerns here are the association between the calling
user and the directory assigned for his use, The followWing
strategy allows the user to end up in his own login directery,
This then allows the regular access controls of the system to be
effective,

lb The daispatcher performs the server side of the standard Initial
Connection Frotocol such that the two resulting connections are
openned te &8 new job (which is a PCF job),
ibl Listens on the PCP contact socket L
Ibla L = 25 decimal

1b2 Selects a new socket pair (S) from the dispatcher’s socket
name space (directory relative)

1p2a In TENEX, selects a new socket pair (S) from a common
tool sccKet spéces by Means of Using directory relative
socket names,

. 1b3 Creates a job containing PCP stuff and passes it the host
numbér H, and socket numbers U (remote caller) and § (new
loccal) in the, Creates a new job for each reguest.

|b3a Ip TepeX the arguMepts are passed ip the reglsters:
Ip3al ACO = H (8 bit host number)
1p3a2 AC1 = U (AbSolyte 32 bit receive Ssocket name)

Ib3a3 AC2 = § (dir rel 15 bit receive socket name)

1b4 Sends the sccket number S tO the calling process and closes
the connection, then loOps back to the begining,

1b4a The sockKet sent to the caller {s actually S*, which is
the full 32 bit socket name of the receive socket derived
from S, and on TENEX consists of <17 plt directory #><S>

lc The TENEX dispatcher can and will see if a system shutdown is

pending and imminent, [f the shutdown {s within some {nterval T,

then the dispatcher will not accept any new ICP requests in order
to minimize the possivility Of ysers having their tool yvanked oyt
from under them,

. 1cl Two approaches are possiple, 1) Ignore the reguest by
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. Dispatcher & Encapsulator

1d

2 The
Z2a

sending an immediate CLOSE, or 2) open the send connection and
pass Some USeful Status information such as the Cime We are
expected to pe pack up, (Note that an odd number passed to the
caller is a violation of ICP protocol and can be interpreted as
a time, cr anything else we choose,) Ultimately, we can get as
cemplex as We want to get the proper behavior since selecting
the interval T is a problem, There probably exist tvwo types of
transactions, short and long, It we select an interval very
close to shutdown time, long transaction wnich don’t have a
prayer c¢f finisning will be allowed to start, If we make the
interval longer, transactions which are short and could
possiply finish pefcre shutdown may be rejected anad other
poessiple servers may not be avallable, Generally, I propose
that the interval be quite small (maybe 2 minutes), and suggest
that ways of alerting the controllinag fork created for the new
job to the approximate duration of computational service
required for this transaction be investigated,

The new j0b:

1al1 Opens the new B pit pbYte siZe connections petween S and
U#+3, ancd cetween §+1 and U+2,

1d2 Reacs frolm the newly opened connections the pcp CRTPRO
message coentaining the loaoin and accounting parameters for the
calling user

143 Cchange login identity of this jop to the user supplied ,
1d4 Time ocut and aborts {f the login info is not suppPlied.

Encapsulator

The focus hére was on the NetworkK Virtual Termial Package

(NVTF) and the communication between the pront End (gE) and the
Tool, Here a major change in strategy was decided on,

2p

Scenaric for tool start up:

2bl1 The User tells the Fg he wants to run the tool,

2b2 The FE tells the WM the user wants to run the tool,

203 The WM creates & pPCpP "old tool encapsulator" process at the
tool bearing host; this process is passed as startup infc the

name of the "old tool" subsystem to be run,

2b3a 1) The startup info (old tool file name) is effectively
passec to the NVT package before it is even opened, This
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seems a bit funny when {t is yviewed as more than a special
caseé, 2) In crder to get the access control to the "old
tool" file right, we must ensure that the job chanaes to the
correct identity qgiven by name, pswrd, acct parms, before

the startup info is allowed to be processed, 2b3a
2b4 The WM supplies the login parameters to the newly created
tool process, The process initlalization code is entered and
passed the startup into, 2b4
265 The WM introduces the FE and the too0] proceess 2b5

2b6 The WM opens he NSW Tool Package and calls he BGNNSW
procedure in the tool process. 2bb

2b7 The WM returns to the FE the process handle for the tool
process and the grammer for the tool, 2p7

28 The FE Interpreting the grammer calls the tool process to

open the NVT package, 2b8
2b9 The FE locally sets up a user telnet process listening on
. two sockets (UT & UT+1) , 2p9
2b10 The FE calls on the tool process NVI packaage SETUBNC
procedure passing the argument UT, 2p10
2b10a SETUPNC ( UT ) 2bl0a

2bl1l The NVTPF initates the ¢o00l sybsystem as a fork and

establisres the connection to the FE’s User telnet, The TBH end

of these connecticns feed a NVT (or servVer telnet) that acts as

the primary I/0 for the subsystem, The NVTP returns as a note

to the FE the lccal socket numbers used in establishing the

connection ST and ST+l 2b11

2blla NOTE ( ST ) 2blla

2bl1al Both UT and ST are full 32 bit recejive socket
names, 2bl1a)

2p12 The FE verifies that the telnet connections now

established to its user telnet process are in fact from the

tool subsystem by checkind the ST socket number returned by the

tool process against the actual connections, 2b12

2b13 The FE (&8s directed by the tool grammer) takes input from
the users terminal and nands it to its local user telnet for
‘ transmission to the tool subsystem, pata arriving from the tool
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sybsystemr at the ygser telnet in the FE is deliyered to the
users terminal uUsing the routines of the FE, 2b13

2014 The SETUPNC call is left unsatisfied, and therefore
allows the NVTP te use help returns to notify the calling |

process (the FE) of any unusual events (ed subsystem halts),
The calling process (the FE) can freeze the NVIP and the tcol
subsystem by &n INTPRO call or abort the use of the tool
subsystenr by an ABORTPRO call, ABORTPRO will result in closing
the NVT, A subseguUent SETUPNC will cause the "old tool" to be
reinitialized, 2b14
2bl5 The resulting configuration has PCP communication paths
between the FE and the WM, between the FE and the Tool process,
between the WM andé the Tool process, and has the telnet path
between tne tcocol subsystem and the FE’s user telnet, 2b1s
2b15& -
E=as=ssssss=d) WM i<szesszz=z=as
v V
. i FE { <==g=gesca==ss==2==s3=z3=D>! TP !
o <
- -
“ -
L ouum I T L L P B 18 !
- - Z2bisa
2b15al where: 2bl5al
2bl5ala === {ndicates a PCP connection 2blS5ala
2bl5alb === indicates a telnet connection 2p15aib
2bl5alc *#* Indicates a control path 2pl15alc
ZplS5aldé WM is the Works Manager 2pl15ald
2blS5ale FE {s the Front End 2blS5ale
2p15alf TP is5 the Tool Process 2bi5altf
2bl5a8l1¢ TS {s the Tool Supsystem 2b15alg
. 2p15a1h UT is a User Telnet 2b15a1n
4
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SR1 Proposal No, 1SU 74~258 ADDENDUM

This letter proposal for an open ended buy was sent in August 1975 to
RADC, Enclosure (journalized separately) listed latest price quotes of
Display workstation components (includina graphics).
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SR1 Proposal Ne, 1ISU 74+258 ADDENDUM

NLS WORKSHOP EGUIPMENT SUPPORT FOR RADC

Duane Stone

Rome Air pevelcpment Center
Griffiss Alr Force Base
Rome, New York 13441

Dear Mr, Stone:
With reference to paragraph 4,2 of the statement of work for SRI
Proposal ISU 74258, the enclosed sheet provides the estimated costs
of equipment,

Pursuant to the provisions of ASPR 16=206,2, the attached is a cost
estimate in lieu of the DD Form 633=4,

The estimated time required before equipment can be provided is 90
days from receipt of¢ authorization,

Since we do not know the precise quantities that the Government will
order, we assume that fixed fee will be applied to each "buy" at the
rate negotiated in the basic contract,

The prices cuoted in the attached sheet are subject to change if
suppliers of equipment change their price,

This proposal will remain in effect until 1 October 1975, 1I1f
consjideraticn of the proposal requires a longer period, the Institute
will be glac to consider a reguest for an extension of time,
Very truly yours,
Jares C, Norton
Assistant pirector
Enclosures
Approved:

pouglas C, Engelbart, Director
Augmentation Research Center

Bart Ccox, Executive pirector
Information Systems Divison

3a

3b

3c

3d

e

3f
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‘SULQ: Indicating a8 file 1s being modified

1 It is just & smalll point, but it would be nice to know if the file
one loads is curréently reing modified (by oneself, Of course;
Otheérwise your are informed.). This couyll bhe done by addeing sgquare

brackets (a la, show directory command) about the linkK when placed in
the ITY window (or Just nted for the TNLS folKs) as is the present
case, True a show flle status command will show it also but,,. small
things are neat, iy only objection to sguare bravvkets belng the
only incication is tnat is 1s Obscureé, any otheér sugs areé welcomed.
opposing views to00.
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CHI 9=JUN=75 02:58

.Status of NSW Frontend tasks as of 9=June=75

1 Frontend status as of 9=Jun=75:

1a

1b

Introduction:

l1al The fcllowing is a status report of NSw Frontend
activities, inclucding the CLI, L1011 compiler and runtime,
PDP=11 status, anc cebugaolng facllities,

CLI status as of S=Jun=75:

1pbl Currently implemented and working (in CHL compiler amd CLI
runtime):

ibla Cocmmand werd recognition (four flavors ala NLS=8)

1bib NciSe words, SHOW, IF, assignment, CONFIRM, ANSWER,
OPTION, USe of [)J, CLEAR, use of PARSE FUNCTIONS, execution
of rules all werk properly,

1bic gelecticn functions (ability to declare them in CML and
to cecllect selections from users at typewriter terminals
(fulléuplex),

lpld The "?" (show me my current alternatives) feature seems
to work properly,

1ple FPCP calls are

lblel a) simulated with typed out report of the attempted
call,

1bleZ2 p) simulated via a shared page with a subfork (now
being used by WM and NLS droup), and

lple3d ¢) rerformed using actual PCP interface [ coded andg
assuymed correct (until | hear otherwise from JEW) for
slcnin, ready-processor, Create/delete process,
open/Close package, call external procedyre, and accept
external call on local procedure].

1blf Ability tc declare PCP processes, packages, and
procecures in CML,

1plg Builtin CHML variables, rules, and functions to support
LOGIN, LOGOUT, MOVELOG, RUNTOQOL, and ENDTOOL are all
implerented andé functional.

1blh All of the currently specified WM command language nNow
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parses properly and makes correct PCP calls (as far as I can
tell).

I1p1i All (?) NLS cOmmands are now parsed correctly and make
the ccrreéct PCF calls.,

Ib1) Hendling multiple results from PCP calls is now
suppeortea,

iblk pCp Lo CML to pCp data type converters are now done,
1b2 In progress:

1b2a PCP=temporary=return ruleés and associated builtin
variscles,

1b2b Support of halfduplex and line~at-=a=-time termipals,
1b2¢ show Syntax of commandsS,

lb2¢l I am debugyging the *S feature of the CLI, 1 have
depyggeac the HELP feature to the extent of collecting for

‘ the semantic help process the syntax of the command as soO
far specified and the execution of a rule whereby the
serantic help process interacts with the user, 1 have
not added cocde to effect an actual connection to a
sematic help process, In addition, a declaration
facility in CML to allow the command language designer
sore control over the operation of *s is only partially
implemented,

1b2d command backup (backing up the parse). This 1s working
pretty #well now,

1b3 Yet to be donel

1838 Cut of lire PCP calls and WAIT (this can be deferred
for scme time),

lb3b Fertorm, Loop, and EXit loop have not yet peen
implerented, hone are difficult,

ib3c List-type CML variables, These are guite simple and
will be implemented soon.

Ib3cl Inclucded here will be the ability to reference
elements of the list,

‘ 1b3d File name collector,
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1p3c] Agreement has veen reached on the form of
filenames, 2lthough, no mention was made in Bob
Millsteln’s recent memo on this subject of the optional
enclosing <> or the optional infile address, In any
event, the grammars now in usée allow free text for
filenames, I have yvet to write the real filenanme
collector.,

Ip3e Chanage how puiltin CML variables, rules, and functions
are nandled to simplify loading grammars dynamically,
Currently they are linkeloaded together, we could link-locad
whenever we load a grammar, But I am trying for a better
approach.

1b3f CML grammars for the PDP=11, Tnis will probably be
dene initially by making 3 version of the CML compller that
produces PLP=11 format relocatable binary tiles,

1b3g CML compacter, 1 have written byt not debugged a CML

gramrar Compacter, 1t requires variable length CML

instructions which hairs up the CLI but makes the dgrammars

about 50% smaller, 1Thls could also be used to produce
. compact gremmars for both the PDP=10 and PDPF=11,

1b3h The INPUT FROM/OUTPUT TO facility for "typescript" and
"runfil" nave not been implemented,

1b31 The declaration of a TERMINAL CLASS function to be
called in a8 tocl wWheneVel the uUSer changes his terminal
class (because of shared displays or the user simulating a
typewriter from a display) has not been jimplemented,

1b33 Only one of the display oriented pointing collectors
has been written (this was needed as a test Case), The
others will be put off until display support is needed,

1b3k Ccecmmand feedback for displays has not been implemented,

1b3) Although the CLI uses5 a uSer-profile currently, it 1is
not acle to dynamically load cne for the user, Tnis should
pbe very simple to do wnhen necessary,

1c L1011 corpiler ané runtime:

1cl Don andrews and Joe ghardt are actlvely testing the

compiler/runtime cn our development PDF-11, Mych of the

support routines for the CLI are now functional, Ve may even

be able t0 show ycu an gndebuygged CLI running stand-~alone
‘ (single user) on the PDP~11 before the Week is out,
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1d PDP~]1]1 status:

1d1 Joe Ehargt nas written a RUOM bootstrap loader that allows
us to lcad our PpF=11°s thru the net in a very reliaple
fashlion, Don Andrews wrote and Joe debugged a stand=alone
debugoey for our develophent machine that nas greatly
facllitaleg our depuaging of the LiC11 code and runtime,

102 1 pbelejve we are still in need of a DH=11l device driver, an
IMP 11~A driver, and a functional VM ELF (this is almost
functional 4s a terminal support system for our operational
POF=11), For our initial system, we are not relying on ADR to
provide terminal nhandler code, although we expect this will be
used 1in later releases,

l1e NSW DPS depugging:

N Victor has peen activelyY designing @8na puilding a
jebugging environrtent for NSW DPS processes, He has provided
I ome odebucging utllities that make use of the pasic
¥ nas designed iInto the NSwW depud9er and should
multi-fork contiguratctions, Ken has worked
JE in his design sO as toO be compatible with the
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. X110 debuoging

1 this document attempts to describe how to use some of the debugger
back end routines from ddt to assist in debugding x110 programs,

2 the pasic approach consists of editting some files (for address
space configuration constarints), compiling some files, loading these
files with the files vou wish to debug, using tenex ddt to set
breakpoints, examine/modify memory, etc,, calling procedures that 1
have provided to display stack frames, records, catchframes, etc,

3 detatiled instructions:
3a |) edit the file ([(pbnb)<victor>symbol.,nls as follows:

3al the two consténts: frstpage & lastpage define the inclusive
pouynds of pages i{n the address space tO pe used as window pages
for examining a tork, set these up to point to an ynhusea area
in your address space; the larger this area the better;

362 the nsw debugger Keeps a copy of the sympol table for the
fork it is debugging Iin its own address space, the size of
this area is cefinea by the constant symzarea, in the special
case where you are debygging the same address space as the one
in wnich the debugger lives, tnis constant can get set to some
small token amount to conserve space in your adr space, since
the debugger does not in this special case get a duplicate copy
of the symbol table,

3a3 (all these constants are statement names so it should pe
easy to ftinc them)

3p 2) compile the following files uysing x110 t0 whatever rel files
you like:

3bl (bbnel<victor>symbol, nls % as editted above 3%
3p2 (bbnkl<victor>11l0ddt.nls
3b3 (bbnbj<victer>debug.nls

3c 3) load the above rel files with your rel files

3d 4) this step 15 optional but recommended for your own
convience:

3¢l debugger tynctions are invoked by the execytion 0f the
followinas instruction in ddt:

jdla push] s, func
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‘ X110 debugging

e

362 it is impossible in 110 to define a symhol with & 36bit
value such tnhat the rignthalf iIs a relocatable adr, therefore
1 recomrend that in your runfil for loading that after the lcad
is done, you go into ddt and perform the following steps @

3d2a cefine the symbol st to have the value pushl s.stop
(this 1s the procedure to show the top stack frame) by
typing the following to 4ddt:

3d2al pushj s,stop<st:
3d2b define the symp0l sc to have the value pushj s,scur
(this is the proCedure tO show the CuUrrent stack frame) by
typing the fcllowing to ddt:

3é2p1 pushj s8,scur<sc:

3d2c make the folloying symbol definitions:

362¢c1 push)] s,sback<sb: % show preceeding stack frame
3d2¢2 push] sssnext<sn: % sho¥ next stack frame
3d2¢c3 push) S,50wn<so: $ Show Stack frame of

coroutine owner

3dZc4 pushj s,sfra<sf: % show stack frame for mark
in glopbal frame

3d2¢5 push) sersrec<sr: % sho¥w record (descCribed
below)

5) usinc the depygger

3el the procecures in the depugger all assume that a valiad 110
environment exists at the time they are callea, therfore it is
your responsibility to set up this environment before calling
any of the decuqgger procedures, you may then set tenex cdt
breakpolints as you wish and cAll thiese procedures while at the
breakpoint by typing the following (for example):

3ela stx if you did step 4 above or pushj s,stopx
3e2 after hitting a breakpoint if you wish to examine the stack

you must c&ll the proCecdlUre stop before c2lling the proCedures
snext, scackK, Sown, or Sscur

3e3 to show a record, place the address of the instance of the
record you wisnh te see in the global cel]l cradr and the name of

25984

3d2

id2a

3d2al

3d2b
3dZp1
3d2c
3d2ci

3d2c?2

3d2c3

3d2c4

3d2¢5

3e

el

3ela

de?2
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. X110 depugging

the record in the 110 string crname, and then call the
procegure srec 3e3

3f 6) debugger output 3f

3f1 all cutPut is in octal ( willl be uSer settable in the nSw
depudgder) 3f1

3t2 coroytine names in show frames may not be right (will be
when a newer version of the compiler i{s brought up) but
addresses will be right 3£2

3¢3 the pumber of declared formals and number of locals will
always be zero, but the number of passed formals to a proceadure
will be right 3f3

3f4 in cdisplaving & record the field value will always be

displayed in octal, and if there is a symbol in the symbol

table with the exact value of the field value it will also be
displayec symbollically, 3f4

35 in displayving a record the size of each fiela is shown {n

. (octal) cits 3£5

3g 7) where to set breskpolints 3g
3g1 for pest resyles Sey breakpoings at the following places: 3g1
3gla procecyre=name + 1 3gl1a

3glb corouytine~name + 3 3g1b

3glc after a pcall after the store of the calling frame port
ig ( this 1s usually & movem B,=1(M) inst agter a Jjsp
a4,pcall inst) 391c

4 1 pelieve that the debuygger does not clopber anyv records and that
it works, but please uyncerstand that it is still under development,
please advise me of any problems you run into 4

5 my current plans call for me to next implement & procedure te

display the catchframes for the current stack frame, and then perhaps
procecures for displaving of formals, after that i1 intend to work on

a higher level in the debugger, but am open for suggestion 1f you

would like other primitives (e,9, show string) that would assist in

your current ceougging 5
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. lettey to Dan Garvin of the city of Tracy, Calif,

pan Garvin

Director

Community Development Department

City of Tracy

P,0, Box 1029

Tracy, California 95376 1

2 pear mr, Garvin, 2
3 At the reg

L
27 May 1975 in
Augmentation R

st of Dr, Engelbart I am responding to your letter of
shich you inguired about the pPresent status Of the
esearch Center (ARC) developments, 3

4 For nearly 13 vears our center has been developing an augmented
environnent in which manacers, researchers, programmers, and clerical
personnel perform their daily tasks utilizing advanced tools,

techniques, ancé skills, Hecause this "dream" is so vast and will

nave such an impact on people and organizations, we nave established

certain pragmatic strategies for our center, 4

‘ 5 Firsts, we have limited our direct developments to the very basic or
core activities of knowledge workers (our term for people who work
with informaticn). 5

Sa These are the reading, writing, and communjcating of

fnformatjion, A basic application of our developments {s tnhe

auvamentation of "dialogues" amona planners, researchers, etc, of

which you spoke in your letter, 5a

6 Secendy the tools and technligues peing developed can only be
successfully transferred to tne ultimate users by what we call the
participatory evolutionary approach, 6

6a Simply, this means thet "real" users (other than computer
researchers) must participate in the steady advancement Of the
augmented environment, 6a

7 In direct response to your guestion the following integrated
capab{ljti{es are NOW avajlable and, {ndeed, are bejng used by several
hundred people in 12 organizations, 2

7a 1, Computer capture of text from direct typist input, typist to
cassettes, maonetic tapes, and computer communications netwcrks

(e,g., ARPANET) which include computer to computer transfer of

data, 7a
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’ letter to Dan Garvin of the city of Tracy, Calif,

Tb 2, Text manipulatiosn and editing with a very sgpnisticated, two
dimensional computer based system, b

7c 3, Hardcepy output with extensive formatting controls (e.d..
pagination, marqgins, typefonts), Tc

7cl This includeés output to a COM device (Computer Output to

Microfilm) Whiche, in turn, can submjit cameéra ready copjes for

commercial printing, A wide variety of character sizes and

styles can be specified, ([Two of the papers enclosed, <1> and i

<2>, were produced via this COM methody the third paper <3> was |

printed ty & computer line printer,) 1c1 I
7d 4, Reading and searching of text with a varlety of view |
specificaticns, 74d |

I

741 This enables the user t® peruse text in a more effective
manner angd locate particular passages with the aid of the

computer, 7d1

7e 5, Structuring computer docihrents in an hierarchical manner. Te
‘ 7€l This 1s basic to the way one reads using our svstem, allows
petter organjzati{cn of ones thouchts, and facjjjtates retrjeval

of inforrmation, TJel

1f 6, Textual communication. 71f

7f1 There 1s a faciiity to séend mail to individuals or 9roups.

Any majl sent us{ng thjs subsystem recejves a unyque accession

number, automatic delivery to specified individuals or groups,

and permanent storage of the mail in what we call the Journal,

The Journal represents the total collection of short messages,
letters, documents, reports, etc, that have been submitted by

any user of the system, T£1

7f2 In effect, the Journal becomes a permanent repository of

all dilalcgue among@ users of the system, [Privacy

considerations are availabple to restrict reading and

cataloguing of items in the Journal, HOwever, the oeneral

openness of the Journal has provided a rich source of

historicel information,] Communication of mall items to anycne

known to the system is possible, even if the recipient is

hlocated" on another computer across the country, 1£2

79 7. Other facilities include a computer based calculator,
computer prodramming support subsystem, user customization
‘ subsystem (tc modify the system for each indiyidual), and various

special user programs, 79
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.letzer to Dan carvin of tnhe city of Tracy, Calif,

8 As I mentigned above, olur strateaqy {s to include "real" workers in

a growing commynity of system users, Thus, we have implemented a

rpgeility" service for interested subscribers, Our clients use the

service in their daily work, Having provided over 17 months of
operationally stable and reliabhle service to many clients, we feel

confident that this experiment in transferring advance technelcqgy to
manacers, scientists, etc,, will evolve into the augmented

environment in our "dream", 8

9 1 have enclesed a few papers that give some additional background,
If we cean be of ahy further assistance, please contact us, If
additional interest is cenerated, a demonstration and further
conversations can easlly be arranded, You are certainly welcome to
visit us at vour convenience,

Q
10 Sincerely yours,
Ropert N, Lieberman 10
11 Enclosures: 11
‘I' 11a <1> 11a
11a]l "“Coordinated Information Services for a Discipline~ or
ission=Criented Community," Douglas Engelbart, 12=DEC=72,
(mijournal,12445,) 11al
11b <25 11b
1161 "The Auamented Knowledde Workshop," Dougdlas €, Engelbart,
Richard W, Watson, and James C. Norton, 1=MAR=73,
(iiournal.14724,) 11b1
l1c <3> DRAFIT iic
1icl "The SEI=ARC Workshop Utility Service: What and Why.,"
Jamesg Norton, 1=0CT=74, (jjournal,24031,) 11&]




o
Qe
u

'
U -t



Procg
updat
v {
It us
rthoua
Of I
3 .

LS
e X}

1AY
{

o

©

heen

e
i



{ 19 i
ist
Sub=

1u
24

r

25989










KS 11=JUN=75 17:05

1 Dirk =~

2 The few paracraphs 1 promised you a long time ago on Projects and
Nodes are now in an NLS file for vour perusal: < SATTLEY,

PNSTUFF NLS, >, It was an interestingd learning exercise to transform
it from a Teletrypeéwritren sequential file to an NLS file in upper and
lower case; T suppose it would nave served your purposes better if
I°d sent you the sequential file! Anyhow, {t’s an extract from a
very early working gocument here, and [°ve added nothing to modernize
it; 1 believe that everything it says is still valid,

3 Is there anything I c&n look at for you in the WM Help
documentation? If vou need short paragraphs on specific topics, 1
can probably help at that, (Meaning to imply that if you asked me to
prepare a wnole docuyment, it would take forever,)

4 I°ve been reading with pleasure the various sample sessions and
introductions tnat have come through the DIRT distribution. 1°m
especially pleased with POOK’s Calculator Introduction == perhaps
because I founc it impossible to figure out how the Calcuylator
Supsystem worked from the gocumentation I have, even ingcluding the
present NLS Help fileg; I don’t believe ft says anywhere in the
present Help f£ile that & Number can beée given by naming an accumulator
which contains it, nor how the CALC file works,

5 While we’re &t its | have two small criticisms:

Sa In Editing Sample Session I (25863,), "alleded" is misspelled
as Yalledged" (but then it was in the Primer, too).

Sb In Editing Sample Sessien J1., won’t the copy Text command, at
(25973, 211), pick up the ‘, as the first Character Oof the text,
before the two blanks, and thus produce ",." in Statement 67

6 As 1 presume you‘re aware, the present working file for WM commands
iIs (nswesources, wm=cml,), T bhave next to put fnto {T the Help
return rules -- which won’t atfect your command descriptions much ==
and two new commands, SCOPE and DISPLAY?} SCOPE is for changing one
0of a yser®s scopes, and DISPLAY is an analogue of Tenex DIR, for
listing the nares of the files accessible under some criterion. They
shoulec be alonc shortly,

7 == Kirk,

25990
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2 I nave taken the 1 eIt ¢ rejournalizing your ite (25986,) to

add it to the IRT subcollection, 2
3 I looked at ENSTUFF and coppied it tc the place where the works

manacer help draft will live, (bbnb,help,wOorksmanacer,),., It will be

helpful (neo pun intended)., 3
4 I hope verv much vou %ill soon pce able to help me ith the

WorkKksmanager cdeculmentarion, The draft 1 worte a month or so &go in

long hand has stil]l not been typed in completely , It § promissed

agaln yesterday, That 111 teach me not to work offline, The oment 1

have seen it ard edited, it T will pass {t to yoy and Charles for

comment . 4
5 Regards, S

6 Dirk ¢
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changes and ambiguities in the plan for me
mentation Productuin, Planning , and

and T need to0 plan vacation time s¢ 1 thought I
K that we are all expecting the same thing, 1

1 the ammount of time I devote to ARC
tall to 25% and the 75% will go o the Community,
5 expecting the 25% to be avalil e through the
ion of the NSy contract, that 1

—

o
t

ab
s ti1l April,

ing true, does anyone see a Particular problem in my
vacation from July 7-14 and maybe the following

0f no concrete planning about where I will sit and

leric2l support, For the moment I assume I an

tfice, keeping my same system accounts, and split

according to the subject as I have pbeen doina, We
se things in the fyture,

25992
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.Cost of additicnal graphics flgures.

1 As the araphics system is released, users will be reguiring figures
to be added to the system, The following is an estimate of the cost
of these additions, 1

2 The cost per (each and every one) is 8 person hours, This

incluces: 2
2a peview of the reqguirement, 2a
2b Design of the arachics instruction data type, 2b
2c Desicn ané implementation of the command syntax, 2c
2d Modification to the araphlcs routines: 2d

261 Gplégl (creates the data structure in the file) 2d1

2d2 qadspgi (displays the graphics instruycgion from the file) 242

203 gpclip (pre=clips the diagram to improve efficiency) 2d3

204 gmovgi (translates figures) 2d4

‘ 205 gcopcl (copies figyres) 2d5
2d6 x-rcutines relating to the verification of figure codes 246

Z2e Update cof help data base and related documentation 2e

3 In general requirements shoyld be carefully reviewed to insure that
the figure reguested cannot he more efficiently bullt as a
"template", 3







. DRAFT Introduction to NLS 8 glossary

1 Introducticen

la This llst of terms was generated from
available online in a3 file built to be read

DVN 12=JUN=75 14:06

the information
by an automatic

question answering system (the "Help command"), In generating
this document we have tried to produyce a tru€ glossary, toO he yseéd
for the most part as a dictionary, We imagine reasders who are

studylng other NLS dccumentation, trying to

recall what they have

learned in classes or from co=workers, or are working online and

want to supplement the Help data base, NLS

is a new medium with

extensive new terminclogy, we have tried to explain terms
peculiar to NLS, and in some cases explain terms familiar toc some
computer users but strange to the increasing number coming to NLS
without computer bhackground, It {s possible t0 learn about NLS by
browsing in this glossary, as it is possible to learn about
English by browsing {n a dictionary, but only in a somewhat

haphazard way,

ib The socurce of the material and the small size of the
vocabulary (in compariseon to the number of words in a natural
lanauage) limited us in certain ways, One limitation is the size

. of loops, As in the case of any dictionary,
lead to definitions cf other terms which in

defintions of terms
the end lead back to

the first term, The size of these loops has been taken as the
measure of the power of & dictionary, BHecause of the limited size
and the highly cross=referenced source material, and because we
lacked resources to iron them out one by one, the loops are

sometimes rather short in this glossary,

l¢c Those tamiliar with the hierarchical arrangements
Characteri{stic of NLS wil] understand tphat jt was di{ffjcult to
level our information out to form an alphabetic list, Commands
are & case in point, Should the command "Delete Word" be indexed
under Word? under Delete? or under Base, sSince it is part cf the

Base Subsystem? In the end we alphabetized

all commands under

their first word, ané added lists of commands under the names of
the various subsystems, Because commands to Delete exist in

seyveral subsystems, it was necessary to add

(BASE) after the

reference toc Delete to aquide the reader in selecting among seveéral

entries,

16 A similar problem appears in the names aiven to variables

that appear in only one or a few comrmands,

For example in the

"Show pirectoryn and wCopy Directory" commands a user may
optionally choose to see several secondary facts about the file,
The choices are called collectively DIROPT in the command syntax,

where shouldé DIROPT appear in the clossary?

Since DIROPT appears

25994
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in the the syntaX of SsevVeral commands, it appears alphabetically
under D,

e The ceneration process was in large part automatic and
therefore syniect to the type of oversiants that are easy to
program intec auromatic processes, A few things should be
remembered:

1f Some descriptions have references such as "pointing: See
pointing”", pescriptions cited in this way will be found in
alphabetic ecrder (under F ipn the case of "pointinag")., Unless
otherwise ncted, a command description refers to a command in the
BASE subsystem,

lg Comparsion of the content Of defintions in the Glossary with
those given onljne by the Help command will reveal differences,
In most céses 1t is because the online version is more up=to=-date,

ih This experiment in generating usable offline documentation
from a source optimally formatted for online viewing will be
repeated in the future with any sudgestions and corrections you
bring to ocur attenticn, Please let us know the forms and medfia
‘ best suited t0 provide the information you need to learn and yse

NLS °

25994
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PEFINITIONS AND CONVENTIONS IN COMMAND SYNTAX

»

2a Each commandword beains with a capital letter, and the rest
is lower case, Words in all uypper case are variables, which stand
for certain alternativess they are either defined below or in the
body of the glossary,

2b Parentheses (,,..)bound noise words echoed by system;
prompts are not shown,

2¢ / means or
20 SUBSYSTIEM = Base / Programs / §Sepndmail / Calculator /
Useroptions

‘ 2d]1 (These are commandwords)

2e STRING = Character / Word / Vigible / Invigible
/ Numper / Link / Text

Z2€l (These are commandwords)

2f STRuCtyRE = Statement / Group / Branch / Plex

2f1 (These are commandwords)

29 ADDRESE:
a FILEADDRESS ancdscer an INFILEADDRESS ending with an 0K (or just
an OK 4n TRLS for prior location), FILEADDRESS if used muyst come
first, Elerents of an INFILEADDRESS, if more than Oone are ysed,
myst beé separatec py <SP>,
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8 Glossary

ADDRESS,

/ ADDRESS

Text, two BUGS Or two ADDRESSES are
/ OPTION TYPEIN

ADDRESS / OPTION TYREIN

Téxt, two RBUGS Or two ADDRESSES are

/ OPTION ADDRESS

TYPEIN / OPTION ADDRESS

ext, two BUGS or are

Characters from the ending

Keyboard,

hen @ FILEADDRESS or LinkK or Ident is
rom the noise words,)

character

ing of lowercase u’s and d’s,

gers, terminated by a <S5P> or 0OK; the
er of u’s and d’s is taken as a level
ly type 8 <SP> or DK, the level will be

viewspec codes, terminated by an 0K,
on’t want to change the yviewspecs,

25994
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20 ANSWER: Tyece y for veés or n for no
Yoy may usually type DK here, The command will be immediately
executed,

20 0Ky CA / CKINSERT / OKREPEAT

2p1 CA: comwand Accept: confirms a command or terminates a
field within a command,

2pla DNLS defaylt special character: CA/<CTRL=D>

2plbc TNLS default special character: CR/<CTRIL=D>

2p2 OKINSERT: At the end of g commagnd in Base supsYstem
only, executes the command and starts "Insert Statement”
command, cefaulting current location, Then yoy do:
LEVEL=ADJUST CONTENT OK, INSERT mode continues until you type
‘ ¢D, In all other cases, OKINSERT has no special meaning; it is
ecuivalent to Comrand Accept,

2p2a3 DNLS defaylt special character: <CTRL=E>
2p2b TNLS default special character: <CTRL=E>
2P3 CKREPEAT: At the end Of any command, eXeCutesS it and

repeats it from the beainning, defaulting each commandeword
until reaching the first field not a command=%ord that you can
specify, Then you takKe over the command, REPEAT mode
continues until you type Cp, Used elsewhere, DKINSERT has no
special meaning; it is equivalent to Command Accept,

2p3a UNLS default special character: <CTRL=-B>

2p3b TNLS default special character: <CTRL=8>

29 CP: Command Delete, It aborts a command immediately and
will also take vou out of INSERT or REPEAT mode,

25994
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(J259%4) 12=JUN=75 14:06;3::: Title: Author(s): pirkK H, Van
Nouhuys/DVN; Distrinution: /DMB(C [ ACTION ] dirt notebook pPlease) DIRT(
[ INFO=ONLY 1 ) 3 Sub=Ceollections: SRI=ARC DIRT; Clerk: DVHN;

Origin: < VANNCUHUYS, GLOSSYINTRO,NLS;S, >, 12«JUN=7¢ 12:55 DVN ;33
CEE R RN

+PEL: +PN=PN=1: ,GCR;A Couple of weeks ago Jim Biar askxed that the
introcuction te the glossary be expanded to give more information to
the user that would help her start ing out, Here is a draft, We are
in the stace of trial cCM proofs of the body 0f the glossary sc 1
must ask for responses to this draft by Monday June 16,
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Letter te Bernard Wieder of pept, of Commerce

1

Bernard Wieder

Office of

Program Development
U.,S5, Dept, Of Commerce
1325 G, Street N.W,
wWashington, DC 20005

2 Dear Mr., Wieder.,

3 Per your recuest, I have enclosed seVeral gocuments #which I hope
adequately describes our developments to vou, The work we have been
pursuing for over 13 years is complex and extensive, Thus, it is
often difficult to clearly explain the facilities solely in hardcopy.

4 1f 1T can e of any further help please call me,

5 In any case, I Will expect to hear from you about your trip west
sometime this July,

.6 sincerely yours,

7 Robert N, Lieberman
8 Enclosures:

Ba <1>
Bal "coorcinated Information Services for a Discipline- or
Mission=Criented Community," Douglas Engelbart, 12-DEC=72,
(mjournal ,12445,)

8b <2>
8bl "The pugmentec Knowledge workshop," poualas C
Richard W, watson, and James C, Norton, 1=MAR=73,
(ijournal,14724,)

Bc <3>
8¢l "Investments in Tomorrow," SRI, No, 14, winter 1975

gd <4>
8d1 "The SRI~ARC Workshop Utility Service: What and Why," James
Norton: 1=0CT=74, (jjournal,24031,)

Be <5>
Bel "A Research Center for Augmenting Human Intellect." D, C,
Encelhart and ¥, K, English, AF1PS = Conference Proceedings,
Volume 33, 1968, (34954,)

Bf <6>
8f1 "Online Tear Environment: Network Information Center and

Engelbart,

8a

Bgal
8b

Bb1l
BC
gcl
8d

Bdl
ge
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Letter to Benct Brynne of ALFA-LAVAL, Sweden: enclosures

2

Benot Brynne

Manager Technical Documéntation
ALFA=-LAVAL AR

Research and Development Group Staff
Postfack S=147 00

Tumba, Sweden

3 Dear Mr, Bryrne,

4 This letter specifies the documents requested and enclosed,
requested but rot avallable, and not requested but thought to be Of
interest to vou,

5 Please let me know if T can be of any additional assistance,
6

Sincerely yours,

7 Robert N, Lieperman
8 Enclosures: (numcers refer te vour original reguest list)
S Reguested ancé enclosecd

S9a (8) L ¢ RUBERTS B p WgSSLgR

The ARPA Network

Advanced Research Projects Agency Information Processing
Technjcues washington D ¢ May 1971 (SRI=ARC Cataleg Item 7750)

9b (26) D C ENGELBART W K ENGLISH (two copies)

A Research center for Augmenting Human Intellect

AFIPS Proceedings=Fall Joint Computer Conference VYol 33 pp 395-410
1968 (SRI=ARC Catalcao Item 3954)

89c (28) D C ENGELBART

Coordinated Information Services for a piscipline- or
Mission-Oriented Conmmunity

Stanford Research Institute Auamentation Research Center 12
December 1872 (SRI=ARC Journal File 12445)

Alsc published in Time Sharing: Past, Present, Future
Proceedings of the Second Annual Computer Communications
Conference at California sState University, San Jose, California,
January 24-25 1973 pp 2.1=2.4 1973

25996
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.Ler.ter to Bengt Brynne of ALFA-LAVAL, Sweden: enclosures

9d (39)

Online Team Environment: Network Information Center and Computer
Augmented Team Interactien

Stanford Fesearch Institute Augmentation Research Center

RADC=TR=72-232 & June 1972 (SRI=ARC Journal File 13041) 9d
i0 Not Available b
10a (27) U C ENGELRART

Intellecruzl Inplications of Multi=Access Computer Networks

Paper presented at Interdisciplinary Conference on Multi=Access

Computer Networks Austin Texas April 1970 Preprint (SRI=ARC

Journal File 5255) 10a

10b  (29) © C ENGELBART

Augmenting Human Intellect: A Conceptual Framework

Stanford Regearch Institute Apgmentation Research Cencer

AFOSR=3223 AD=289 565 Dctoper 1962 (SR1I-ARC Catalog Item 3906) 10p

10¢ (30) D C ENGELBART B HUDDART
Research on Computer~Augmented Information Management (Final
Report)
’ Stantord Research Institute Auagmentation Research Center
ESD=TDR=65=168 AR 622 520 March 1965 (SRI=-ARC Catalog Item 9690) 10c

10d (31) D C ENGELBART

Augmentine Human Intellect: Experiments, Concepts, and

Fossibilities « Summary Report

Stanforc Research Institute Auvamentation Research Center March

1965 (SKI=ARC Cataloa Ttem 9691) 104

10e (32) W K ENGLISH p € ENGELBART B HUpDpART

Compuyter Aiced Digplay Control = Final Report

Stanford Researgh Institute Augmentation Research Center July

1965 (SHI=ARC Catalog Item 9692) 10e

10 (33) © C ENGELBART W K ENGLISH J F RULIFSON

Deyelopment of a Multidisplay, Time=Shared Computer Facility and
Computer~Augmented Management~System Research

Stanford RaSearch Institute Augmantation ReSedrcn Center AD 843

§77 April 1968 (SRI=ARC Catalog Item 9§97) 10€£

10g (34) D C ENGELBART

Human Intellect Augmentation Technigues, Final Report

Stanford Research Institute Augmentation Research Center CR=1270
N69=16140 July 1968 (SRI-ARC Catalog Item 3562) 109

1j0n (35) D C ENGELBART W K ENGLISH D C EVANS
. Study for the Development of Computer Augmented Management
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.Letter to Hengt Brynne of ALFA-LAVAL, Sweden: enclosures

°

Technigues = Interim Technical keport
Stanford Research Institute Auvamentation Researcnh Centeéer
RADC~TR=69=88 AD 855 579 8 March 1969 (SRI=ARC Catalog Item
5703)

104 (36) p C ENGELBART SRI=ARC STAFF
Computer=Aygrenteéd Manacement=Svstem Research and DeveloPment of
Augmentation Fagility - Final Report

tanford Research Institute Auamentation Research Center
RADC=TR=70=82 April 1970 (SRI=ARC Catalog Item 5139)

10 (37) p € ENGELBART SRI=ARC STAFF
Advanced Intellect=Augmentation Technigues ~ Final Report
Stanford Research Institute Augmentation Research Center CR=1827
July 1970 (SRI=ARC Catalog Item 5140)

10k (38) D C ENGELBART
pxperimental pevelopment of a Small Computer=Augrented Information
System = Annuyal Reportg
Stanford ReSearcgh Institute Auomentation ResSearch Center April
1972 (SRI=ARC Catalog ltem 10045)
Not reguestec and enclosed
11 C H Ircy

11a) Display Techriques for Interactive Test manipulation, 1973

11 D 1 Andrews

11b1 Line Processor: A Device for Amplification of pisplay
Terminal Capabilities for Text Manipulation

11c M E Hardéy., Jr.

11¢1 Microprocessor Technology to Extend the Utility of
Computer Feripnerals

11d ¥ E Hardy, Jr.

1141 Workstation Eaquipment Reference Manual, DRAFT Nov 74
11e SRI=ARC

11el HNLS+8 Command Summary., Oct 74
11f£ D C Encelbart, R W watson, and J C Norton

11£1 The Augmentec Knowledge workshop, March 1973

25996

10h

101

1019

1141
ile

11el

11£1
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KEV 12=JUN=75 16:45

‘ X110 debugoing

1 this document attempts to describe how to use some of the debugger
back end routines from d4t to assist in debugging x110 programs,

2 the besic approach consists of editting some files (for address
space configuration constarints), compiling some files, loading these
files witn the files vou wish to debug, using tenex ddt to set
breakpoints, examine/modify memory., etc., calling procedures that {1
have provided te display stack frames, records, catchframes, etc,

3 detatiled instructions:
3a 1) edit the file (bbnbl<victor>symbol,nls as follows:

3al the t#0 constants: frstpage & lastpage define the inclusive
pounds of paaes in the address space to be used as window pages
for examininag a fork, set these up to point to an unused area
in vour address space; the larder this area the better;

382 the nsw debuagger Keeps a copy of the symbol table for the
fork it is debugginc in its own address space, the size of
this area is definec by the constant symzarea, 1in the special
case where you are debugalng the same address space as the cne
in which the cebucger lives, thils constant can get set to some
small token amount to conserve space in your adr space, since
the debugger does not in this special case get a duplicate copy
of the symbol table,

383 (all these constants are statement names so it should pe
easy to f£ind them)

3p 2) compile ghe following files ysSing x110 to whatever rel f£iles
you like:

3ol [pbnk)<victor>symbol nNls % as editted above %
362 [(opbnpl<victor>1i0ddt.nls
3p3 (pbnel<victor>debug,nls

3¢ 3) load the above rel files with your rel files

3d 4) this scgep is optional byt recommended for Yoyr own
convience:

341 debugger functions are invoked by the execution of the
followyings instruction in ddt:

3dla pushi s,ftunc

25997

3a

3al

3az2

3a3

ib
3bl
3b2
3b3

3c

3d

3dil

3dla
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‘ X110 depugging

3e

3f

3d2 it is impossible in 110 to define a symbol with a 36bit
value such that the rigntnalf {s a relocatable adr, Ctherefore
i recommend that Iin your runfil for loading that after the lcad
is done, you go into ddt and perform the following steps to
define sherthand representations for the needed procedure calls
(I also recommend that we all use the same shorthands for the

obvious reasans) @ 342

3d2a to define the symbol "sf" to have the value "push}
s,func” type the following to ddt: 3d2a
3d2al pushy s,func<sf: 3d2al

3d2p (see the appendix for a complete list of currently
supported functions, recommended shorthands, and arouments
reequired,) 3d2b

5) using the debugger 3e

3el the proceayres in ghe debygger all assyme ¢hat a valid 110
ehvironment eXists at the time thay are called. therfore it 1is

vour responsibility to set up this environment before calling

any of the debugger procedures, you may then set tenex ddt
preakpoints as you wish and caAll thiese procedyres while at the
breakpoint by typing the following (for example): 3el

3ela stx it you did step 4 above or pushi s,funcx 3ela

le2 after nhitting a breakpoint 1if you ywish to examine the stack
you must Call The ProCaegllfs Stop Or S¢ra bafors Calling the
procedures snext, sback, sown, Or scur 3e2

6) debugger output 3f

3f1 all oytPur is in ocral ( will be yser getpable In che ngw
depudgager) 3f1

3f2 the number of declared formals and number of locals will
always be zero, but the number Of passed formals to a procedure
will be riant 32

3£3 in displayinc a record the tield valuye will always be

displayed in octal, and if there is a symbol in the symbol

table with the exact value of the field value it will also be
displayed symbollically, 3f3

3f4 in displaying a record the size of each field is shown in
(octal) bits




‘ X110 debugaing

3g 7) where breakpoints

KEV 12=JUN=75 16:45 25997

results set breakpoints at the following places: 3g1

procecure=name + 1

3glb corcutinesname + 3

pcall after the store of tne calling frame port
a movem B8,=1(M) inst after a Jsp

debuygger does not clobber anything and that it

4 1 believe that the
but please
please advise

understand that it is still

of any preoblems you run into

current plans call for me to work on
suagestion 1f you

that would assist in your current

primitives

6 APPENDIX

function wlll pe listed py showing
then the longhand
description

tunction performed by this

tc be set up and the
procedure,

the gurrent top of

6cl tnls procedure displays the stack frame

the global

(frame should not be changed by anything

procedure will display the current stack frame, the
current stack frame is the frame that was last displaved by the

in its current instance,
performed other functions ana can
current frame on &8 display screen

pushj sesback

3a
3gla
3a1b
3aic
under development,
4
a higher level in the
would like other
5
6
first the function
then the recommended
aglopals (if any)
6a
6b
stack frame 6b1
6C
whose mark is in
it should live accross breakpoints) bcl
6d
this procedure is useful if
ne longer see the
6d1l
6e
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‘ X110 depugaing

6f

69

6h

°

63

6el this procedurée wil)l shnow the stack frame for the routine
that called the routine wnose stack frame {s the current frame

sown = pushj S,sown = 5O

6f1 this procedure will shoyw the stack frame for the routine
that owns the current routine, 1if the current routine is a
coroutine, then tnis procedure will show its owner; 1f the
current rocutine is & procedure, then this procedure 1is
egquivalent to sback

snext « pushi s,snext = sn
6gl this procedure is the inverse of sback
spar = push) s,spar = sp

6nl this procéedure will snow the passed formals to a procedure,
in the future it will show the maximum of passed/declared
formals for 3 procedure and the declared formals for a
coroutine

scat ” pushj s,scat o sCp

611 this procedure will show the invoked cathphrases for tne
current frame, the most recently {nvoked catpphrase wWill bpe
the last cisplayec¢ catchphrase, the address precedinyg the
colon in the display 1s the address on the system catchfranme
stack for this catchphrase,

S8EY ' PpUSH] S,SStr = s8 5

631 this procedure will display the string whose address is in
the glopal ¢sname, (csname spould not Change by anything the
debudger does,)

srec . FUsSh)] s,srec » ST

6kl this procedure y»ill display the instance of the record
whose namwe is in the 110 global string Crname and whose
instance address 1s in the global cradr, (neither cradr or
crname will change by anything the debugger does,) (note that
crname Is an 110 string and must have valid 110 string syntax,)

ssig = push) s)ssig = ssg

611 this procedure will display the current signal status, to
make best use of this functjion, set a breakpoint at bptctn,
the active catchphrase displayed will then be the catchphrase

25997

bel

6f

6f1l
og
691

6h

6hl
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Rethinkino the Sendmail sample sessions

1 I started ro work on the sendmail sample session II today, ana feel
that we need to reconsicer whether or not we need {t, (Already
discussed this with Kirk some>) Tnhis is the 5S that is subtitled
Readina the Mail. 1The commands to pbe included are Print Journal:;
Print Branch: Print File; Jump Link. The first consideration is
that it would be hard to teach this session since youy cannot count on
a certain piece ail beina in the user’s file, (This could be
side-steppes | imagline,) More importantly, Print Journal would be
1sed, Print Branch and print File are taught iIn
sessions, This leaves only Jump Link, which would
just as well in the Viewing Sample Session, A

fon is that Kirk’s Readmail thing is going to
of this, and sine that will be coming up before
1aps we could use the time for writing the ss oOn

very 1infre
the Editing
probaply
further consf I
totally obsolete
tocooo long (- per
reading 311 under the present system in a more useful way, Like to

hear from you @n thils asap, eV

25999
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1 K¢ - 3 4 t receq{\ n a8 Fri 3 4 i 183 |
ad 1t racticse ¢ i 31 m 33 € fOor one oOf 9 £ sesslons,
' ini . v 3 He a + | c toda
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hello
1 Goor yrnin ri la, I trie
inutes a ’ 1 ’t realize t
[t was a rathey | ssage, i
because | eene inscript for
T 1t 38 t ; 1 T it 14 1
lunch toda

D
N

s me je a fewy
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RWW 13=JUN=75 11:45 26005
. Requirements for any Future Protocol Meetina and Notes for Carlson

1 Bil1, 1

1a A couple cf comments on the current meeting and requirepents

for future Frotocol meetinas, Most of the meeting has been

involved usefully in brinaing (or starting to brina) the second

wave of NSk participants up to speed and while attention finally

turned vesterday to the detalled issues about file transfer in

NSw, most discussion has been on the new quys trying to find out

about high level NSW goals, wanting to know what the WM is and how

it Is being designed and meets these goals and finally asking

similar guesctions about the Protocols, ia

1b Most of the Protocol discussion at the DPS level (I think they

will all agree on the tile stuff today) was at the wrong level or

on wrong issues, It was much like looking at a tractor design to

see if it could plow, haul wagons etc, and instead of 1lookKing at
structural features, everybody focused on the size of the chrome

around the headlights and now many knobs should be on the dash

board, ib

lc Nothing has been sald yet to change my view that the DPS work
is not <deac center on NSW requirements, It {s probably off {n 10%
‘ (which is where tne discussion rightfully gets focused but also
has the danger of people 10sing perspective on the correct 90%)in
the sense there are some primitives missing to cover needs that
were not clear before and are coming out now that the TBH people
are getting involved, contains some small number of primitives
that are not needed with similar comments on arquments,., and
should be definec in terms of subsets needed for implementation on
the 11 for the FE, on TBHS, on hosts supporting WMs etc, ic

1d As an asice, while it occurs to me, Charles showed Raj what we

were doing with the Frontend and he got very turned on and {is

going to go back and seriously consider writing a CLI to use the

output of CNL to be & Frontend for Multics, Related to our

discussion cf yesterday and earlier I still think the right NSW

strategy for cetting straight from 360°s etc to tools is to use

the strategy recommended to haye real NSW Frontends on the

desired machines, I think the cost to move it is in the 2«3 man

year area possibly even less and thats very small relative to all

other costs involved and benifits toc be gained, 1d

le now about future Protocol meetings, I think they are needed but

to be really fruitful and meet your our and others needs I wouyld
reconmend that the following requirements be satisfied before

havina them, le

1el 1)The current DPS and its integration with FE WM and NLS BE
be working so we do not have to have and guestion about whether
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. Recuirements for any Future Protocol Meeting and Notes for Carlson

| it will work in anyones minds and it is clear what if any
problems exist that can either be fjxed or cannot because they
are imbedded in the DPS structure,

1e2 2) Scmeone pe charaged with creating specifications on NS,
WM, FE TEBH with appropriate dialog and review so all people who
will reyiew Protocols understand and agree to these
requirerents,

1e3 3) We produce a document that shows how or how not we feel
what we have done meets these reguirements ,

1e4 4) Jon work closely with BBN, MIT CCN MCA and whoever to be
sure they are getting or staying up to speed in the Protccol
area relative to current vector.,

1f I am gladé you were here for the week and felt a lot of useful
excpnange toock place, Finally I contjnue to feel the NSW is neaded
right, the basic desiagn of the whole while not yet adequately
documented is sound and will shortly demonstrate to the
satisfaction of all that it works as planned, We just need to
sharpen up 3ll the various communications from top down and bottem

‘ up, Best Dick

26005

1el

le2

1e3

led

1f
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.Pesr:ense to 32695 Viewgraphs for User Services

1 Response to yiewgraphs Proposal: i

1a T think the information VOu want to aget across with viewgrapns

is great ancé scmething that {s certajnly needed, I am not sure [

know wnat a vieworaph is, 1s it something to be used with an

overhead procjectorz 1If so, I also think that copies should be

made avalilacle to users since there is alot of useful information,

1 especially like the idea ¢f a comrand matrix, That is sowething

that was on one of the old cue cards and I .think it is very

helpful, la

1b T do think, however, it would be too bad if we duplicated
efforts..that i1s perhaps some of the things we are doing for NSW
can be usec by applications, Two things come to mind immediately,
There is the Preface to NLS which I know Susan and Jim have seen,
There are two viewgraph items in there: an outline and an
explanatlion of command syntax, Maybe we can incorporate then
somehow. Also, BEV just wrote a really nice scenario on Help and
thAt might ke good for you all to use, She has also done scme
things on viewing files and on Sendrail, ' I would like to propose
setting up some sort of meeting in the next week or so So that we
can really cét caught up on what we are all doing and wnat we plan
‘ to do, I am not sure when Jeanne and Susan will both be here, but
before 1 go to Gunter (7/8) would be the best, 1b
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) DVN KIRK POOH BEV 16=JUN=75 12:12 26008
NSW Review, Pecdaress on Sample Sessions, Several items to COM:
Documentation Informal Weekly FReport

1 POOH 1

la preparec and gave demonstration on graphics for Carlson, Crain
etc, meetings, meetings, meetings on NSW things 1a

1b cue card was reviewed and it 1s being reprinted due to an error

in the print shop ib

2 Bev 2
Z2a Worked on COM directives for Edit I Sample Session some more, i
Dirk sent it off for another try. 23 :
Z2b Attended demg/meetings with Carlsgn and Crain, 2b '

2c Finished up first draft of Edit IIT SS. Put in initial review ]
chances, except for issue te be resolved with Jim s, and Susan. 2c :
!

2d Began writing Sendmail 55 I1, This is now what was proposed as
SEndmajl SS 111, but it was decjided not to do Sendmajil II as
described in Sec, Func, Gulde outline, 1Instead the Jump Link
’ command stuff will go into the Viewing 5S8. The rest is already
coyered elsewhere, 2d

3 Kirk

3a pooked at the existing help search code, Changed to < for
going pack (L will work too),.

3b Continued to de~bug AFMFORMAT and New Userop tab commands,
Sent com test of AFMFORMAT to 1SI1.

3¢ pemonstrated a few silver bb’s,
3d Made note of several things which need to be updated in ARC
tool jntertcace file,

3e My ARC do and done list is in <BBNB,KKELLEY.DO,> and
<OFFICE=1,KELLEY,DQ,>

4 DVN:

43 NSW: Met on various occasions with Bill carlsen and Larry Crain
to review (Jjournal, 25975,) and plan user documentation for NSW,
and to discuss using NLS for documentation purposes at the
Airtorce pata Services center and allied developments, Wrote most
of the Formating Sample Session, Worked on responding to

‘ Applications Review of Introduction to Document Production, the
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NSW Review, Pecaress on Sample Sessions, Severzl items to COM:
Documentation Informal weekly Report

NLS Freface., OSee also dialog with Kirk Satterly: (journal 25986,)
anc (journal,25991,). 44

4b COM: Firdav nmorning 1 put on tape at ISI the final version of

the Introduction to pocument Production through NLS

(dpcsintro.coms;l), a new draft of the first editing Sample Session
(edicom,com;l) the revised putput Processor lUser’s Guide

(op=guide.cem;l) and a sample formatted in the Airforce Manuals

format (V m;l), [hey are on either tape 113 or 112, the

opergtor not regd the lapel, I called DDSI and asked Ted

Spires to them Up and fix the label. 40

report: The crew continues to read in SRI edits. 14 of
ffedrted sections are done, Still need to collect and make
11 illustrations, Should have a Tuesday niaht, dc

4d Glossarv: Walting proofs from DDSI. da
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.CC“:M(T: AMC, Shirley Martin on 14 June 75 |

proposal was only for six months, It seemed that they have the

money for a full year worth of servjice starting {n July., The
prospect of having another contract starting in January cof 1976

did not seem particular qood to her, The likelihood of a year
contract starting in January 1976 is very low, This is due to

the fiscal year fundinag, 1k4

1k5 We decided to explore the following four options. 1K5

1k5a3 Mogdlification of the recent proposal to pe a vear

starting in July 1k5a
1K5b A year propesal starting in January 1976 1k5b
lk5¢ A six month proposal starting in January 1976 1kSe
lk5d A 18 ponth proposajy startina in Ju)y 1975 1K5d

1K6 I, of course, indicated the problems or adyantages with
each opticn, 1K6

1x7 One pecssible problenm, especially for the third slot, {is
. that the tunging {s coming from various Army sources, This
might delay actual transfer of funds until a date beyond 1§
July, Shirley wondered if we could still set up directories,
etc, I indicated that it depended upon exactly were the
contract stood more than actual money transfer, 1k7







either 1 113 y 112, the operator cou not re pel.
alle fre v K n this rni £1x
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‘ My visit

1 < VANNDUHUYS, ORETEST,NLS3;13, >, 28=APR=75 23:55 DVN
EXTERNAL LINKS: <vannouhuys,dvn.>

~

la This is 2 sentence, This is another sentence toc test automatic
editing, this is not another sentéence, To0 many spaces are
| nere,
1b This is a2 séentence, Ihis is another sentence to test sutcmatic
editing, this is not another sentence, Too many spaces are
here,
1c A blue deyg Tratted when the sun flew over the hedgerow,

icl Tipy Fungl Eat gas and oil,

1d Putative Martian organisms which flourished in the ageuous
eépoch may now pe in Cryptobiotic repose,

le Followinc Matsubara, temperature plays the role of an imagenary
time,

1f When anarchy comes to power and I am King, I will outlaw

‘ hierarchy,

1g A blue dcg ratted when the sun flew over the hedgerow,
101 Tiny Fungl Eat gas and ofil,

ih Putative vartian organisms which flourished in the ageuous
epoch may ncw be in cryptobiotic repose,

11 Following Matsubara, temperature plays the role of an imagenary
time,

1§ when anarchy comes to power and 1 am King, I will outlaw
hierarchy,

26013

1a

ib
ic

1ci

1d

le

1f
1g

1g1

1h
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. 110 nelper

1 Data types
1a simple varianles

1al Simple variables represent one computer word, or 36 pits,
of menory,

lb Arrays
11 Multi-word (one-dimensional) array varlables may be
declared; computer words within them may be accessed by
indexing the variable name, with the index enclosed in sguare
brackets [], Indices rande from 0 to n=1 with a default of
0-

1c Text pointers
1cl1 A text pointer is an L10 feature used in string
manjpulatjion constructjons and points beétween two characters
of a string,

14 Strings

‘ 1¢1 Strinc variables are a series of words holding text,

le Referencec variables

1el Referenced variabjes ho)ld the address of other decjared
variables of any type,

1£f Lists~=<JOURNAL,25692>
19 Stores=-L 10 supports STACKS and RINGS,

1h Records--a bit-level template that defines the fields of any
variable,

2 Unusual symbcols

2a scommenttexty a comment can occur anywhere 3 space 1s legal,

D) 1 assigns & value to a declared variahle and 1Is really a
backarrow,

1a

l1al

1b

1b1

ic

1cl
1d
141

le

lel
1f

19

ih

23

2b
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. 110 helper

2C
24d

Ze

2h

= is used for constant symbol declarations,
Y is used to append a list.

¥ relational symbol meaning not equal to,

sy gives the address of y,

f

akrefvar unrefs the REF variable(gives the value),

[expr] refers to the location whose address is the value of

expr.,

21
2]

2K

21

® .

#stringnanes refers to the contents of a string,
tlistnanes references a list,

tprocedurename JSYS procedyre name,
luppercaseopcoge assembly language instruction.
id1.,142 id2 represents field descriptor,

ddBn in literals, B Indficates octal and n Is the number of

octal zeros added to the rignt of the original digits(dd),

3 Program structure

3a

General==L10 i{s a procedure~oriented block=structured language

with a8 Wige variety of congitionals ang i{teratives that encourage
structured proQdram desian,

ib

3c

Statements

3bl Imbedceo==tne value of a statement is used when a
statement (s jmbedded,

3b2 Case==the CASE statement or expression is like an IF
THEN:'vs. ELSE IF.0s EBLSE IF.ss e

Routines~=all arguments and results are one word,

3ci Procedures

2d

2e

2f

2h

21

34a

3b

3bl

3b2

3c

3ci
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helper

3ci1a Statement==(procname) PRCCEDURE (argi,ard2,..+ )}
3cib FReturn==-RETURN (boolean])(resi,res2,res3,...)?

3cle Call==resi_procname (pboolean)(argl,ard2,...
tres2,res3,..,)

3c2 Coroutines==a3 procedure establishes coroutine links via
DPENPORI &and cormunicates with the coroutine over the ports
via port=calls(PCALL)<JOURNAL,25295;341>,

Nonseguentiasl facilities

4a Signals==a mechanism for transfering contrcl and arguments to
other procecures in the thread of control<JOURNAL,25295;:6d>,

4a]1 Signa) Types==1,) ABORT is used when a procedure has
encountered an unrecoverable error condition, 2,) NOTE is
used when passing information up the thread of control, 3)%,
HELP 1is used when information is required from a routine up
the thread of control,

4a2 Catchphrases==are used to trap(dispatch) a signal and must
CONTINUE, RESUME, or TERMINATE according to the current
SIGNALTYPg., CATCHPHRASES must be INVOKgd and must have an
ENABLE cecynt > 0 to pecome active ypon receiving a gignal.
CATCHPARAM is a system variaple(like SIGNAL ang SIGNALTYPE)
that provides parameter passing,

5 Compile~time facilities

S5a Builtins=~

5al ADDR(ESS)= (18 on pDP=10, 16 on PDP=11).
5a2 CHAR(ACTER)= (7 on PDP=10, 8 on PDP=11),
5a3 WORD= (36 on PDP=j, 16 on PDP=11),

5a4 Register names(RO~R15) and accumulators(Al=A4),

5a5 Id,SI1ZE==SIZE {s the recordsjize in wWords,

3cia

3cib

3cic

3c2

4a

4al

4a3

5a
5al
5a2
5a3
Sad

5a%




5at
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ITACT ¢ ] 1Nk rXecutives on 17 June 75
Mldle ) ~ont ' report . 1

ic2 J. A, Brooks = Mfdland Bank 1cs
YRR, K, ford - Midland Bank 1c3
1 ¢C = 2 icke = [«FUrone 1cd

ber feperman = SRI=AR( 1¢c5

1 1 - v v oF Andon 141
| { ) 4 T(= 1¢
i [~ ¢ Menlc Ak, 1£

14 ¢l & ré copy aiven and receive {4

171 EN) £ ocuments give 141
. 1007 ted Information Services for a Discipline- oOr
S =ur tea munity," Douglas Engelbart, 12«DEC=72,
al,124845,) 1i1a
191p "1t ented Knowledge Workshops" Donolas: Co
! rt, Richa + Watson, and James C, rton, 1=MAR=73,
\OnTHa 34 , ) 111
e LB T £%,
131c "lInvestments in Tomorrow," SRI, NO, 14, inter 1975 1j1c
1
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'Crin'rACT: Mlidland Bank Executives on 17 June 75

132 (RECEIVED) Late and documents recelved 132
(REMARKS) 1k
1k1 Three executives from the Midland Marine Bank {n London

were at SRI for a two day visit, Apparently SRI has a large

contract (or is about to have a large contract) from this world

wide bank, [ gave them a demonstration of the system on

Tuesday for apout 45 minutes, Fiske, director of SRI=Europe,
accompanied tnem, 1k1

1k2 All Midland men seemed kKnowledgeable in computer technology

and were {mpressed witp certajin aspects of tpe workspnop we are
creating, Unfortunately, they were non=talkKers and few

guestions were asked, 1x2

1k3 Fiske seemed to ask questions that showed some interest on
his part, He was particularly interested in the marketing of
our system, 1k3

1k4 I would recommend that people like Fiske be made better
aware of cur work and our marketing plans, 1k4

1kS Midland does have branches 1n the United States, 1k5

1k6 W, G, Kneagle 1s the Assistant Chief Generazl Manager, J, A,

Brooks is the General Manager Computer Operations, angd T, E,

Crawford is the Assistant General Manager Computer Operations

for Midland Bank, . 1k6
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RLB2 17=JUN=75 15:16
. Functional description of the new mouse/keyset interface,

1 INTRODUCTION

l1a In conjunction with the development of the LSI=11 1ine
processor, a serial mouse/keyset interface is being designed and
developed, Since the mous?2 and Keyset are central to the
operation of display nNLS, the mouse/keyset interface has been
designed to meet the following criteria,

jal a) [Low cost, The manufacturing cost of the unlit should be
helé to the lowest value consistant with =

142 b) Flexability, The unit should be designed to provide
mouse/keyset information to a8 broad class of processors with
litrle or no future interface mocification,

2 BASIC DESIGN

2a The prototype unit is designed with the following features,

23l a) 1The unit contains a 10 bit a/d converter to encode the
position of the two mouse wheels; a 10 bit switch register to
sense chanaes in the 3 mouse pbuttons, 5 keyset Keys, and 2
spare switches; a serial transmitter and receiver to accept and
transmit Keyboard data from an alphanumeric display along with
the mouse and keyset data; a parallel Keyboard interface to
encode keystrokes from a commercial keyboard connected directly
to the unit,

2a2 b) Either the serial receiver or the parallel keyboard may
be used; however, only one configuration may be selected at a
time, Data from the Xeyboard is transmitted from the
mouse/keyset unit as 7 bit characters with the Bth bit always
OFF,

283 ¢) Mouse and keyset data are transmitted {n the form of 3
two cpnaracter vectors as follows:

2838 CHAT =wmwvcwsmnes | sscecmccens= - ————- )

2a3b Bit 7 & 5 - 3 2 1 0 15619 R} 3 2 1
v

2aic 1 0 1 spl sp2 mbl mbc mbr 1 0 1 Ks5 ks4 ks3 Ks2
ksi(lse)

2a3d AN SRS S xT (X6 xD 3«07 %4 X3 x2Uxd
x0(1sh)

26025

la

1al

2a1l

2a?2

2a3

2aia

2a3b

2ai3c

2a3d
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.Functiona1 description of the new mouse/keyset interface,

283e I, yq ya y7 yo y5 1#1+3 v yj y2 yl
yU(lshk)

2a3f where:
2a3f1 spl and sp2 are the 2 spare switches

2a3t2 mbl, mbc, and mbr are the left, center and right
mouse buttons (l=down)

2a3f£3 ks5 ghroygh kSl are the keySer keys (rignhtmost is
the least siagnificant)

2a3f4 x9 through X0 ifs the x coordinate - 0 {s at the
lett (0 to 1023

28315 y9 throuygh y0 is the y coordinate = 0 ig at the
pottom (0 to 1023)

2a3g The putton vector is sent when ANY switch CHAKGES

state,
. 2a3h The x and y vectors are sent independently of each
other when elther value changes from the value last

transritted, That is, x is transmitted when x changes and y
is transmitted when y changes,

2a3i1 xeyboard characters (pit 7 off) may be sent BETWEEN the
two ccordinate or button characters.

224 d) The logic is contained on a single 8 By 10 inch printed
circuit bearg, The boarg has the Same format as the DEC
extendec length/quad heignt board so the module can be plugged
intco & POF 8, 10 or 11 to obtain power, 1In general, no use 1is
made of this edge connector for input and output sianals,

285 €) 1he unit reguires about 1,5 amp of +5 vdc and SO0Ma at
=12 vdc,

2a6 f) 1Input and output signals are availavle tnrough a 34 pin
connector (Ansley 609+«3400 (ribben cable connéctor) Ansley
609-3402 (pc right angle connecter)) as follows,

, 2aba Fin Function

2abb 1=14 Parallel kevboard

. 2a6¢c 15=17 free

26025

2ale

2a3f

2a3fl

2a3f2

2a3f3

2a3f4

2a3ts

2a3q

2a3h

2a3i

2a4

2ab

2ap
Zaba
2a6b

2abce
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"clpose" tpy the frentend machine considerable econpomy can be
realized by replacing line processors with the mouse/keyset
interface and hancling the linprocessor functions in the
frontend, For this configuration, the mouse/Keyset interface
can be mounted in 3 10x12x3 inch chassis with its own power
supply and connectors,

4 COS1
4a The cost of the iInterface will depend on the magnufacturing

dgreements reacpeéd te bujild the unjit; nhowever, tne parts cost can
be listed as follows: (this is only an estimate)

4al p,c, board s 82
482 ic°’s 5100
483 connectors § 25
4a4 chassis and power $100

(stana alonée unit)
‘ 4a5 sybrogal §307
4a6
437 direct labor $ 40 (4 man hours @ $10)
4a8 (p.c, board assemb)y)

60 (6 man hours @ $10)

w

4a9 direct labor

4210 (sg¢and alone chassis)
4all subtotal §100

4a12

4a13 mouse, keyset, footswiteh §650

4814

4al5 cost of LP module (assuming 100% labor overnead) § 937
4al6 cost of stand alone unit (100% labor overnead) 51157

5 STATUS

. Sa Initial desiagn 1is complete, A printed circuit board has beeéen

26025

3ct

4a
4al
4a2

4a3

4a4

4a6
4a7l
d4ag
4a9
4al10
4all
4a12
4al13
4al4
4a1b

4a16
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