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Alternating ODD,EVEN in footers

This deesn’t werk to set odd and even page numper formats, What I

Get instead {s
NLS-a 1" ’ " i GLDSSARY

at the bottom of every page (1 increments to Contain proper page
number), What am I doing wrong, I think {t is exactly like the
latest documentation says,
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No More 1dentfile Changes

The identfile ras been frozen (with ARC’s new quick freeze method) to
fix all delivery info before the move this weekend, ANy changes made
between now ang Monday will not be carried over, 1
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SGR 27=FEB=75 09320
User Services varch Training Schedule

The f0llowing is & fairly ¢irm schedule Of training ¢Or the mONth Of
March, Rita will probably spend the first two weeks in Washington
helping Jeanne and the last two weeks traveling and nelping me with
training,

3=5 6=7 10%12 13=14 17=48 19=21
24=28

SGR ETS NEW LONDON CONN MCA PANAMA CITY FL SAN DIEGO ARC
ARC

New London, Conn, Panama City, Florida, and San Diego are sites
planning to do collaborative work with NSRDC using their two
Slots,

Jmd S=6 7 10 11 12«14 17=21
24=28

JMB ARPA NSRDC ARPA ARPA ARPA=NSW ARPA GUNTER & ARPA ARPA +
OTHER

ARPA~NSW refers to the NSW people in the Pentagon,
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User services March Training schedyle

(J25502) 27=FEB=75 09120331 Title! Author(s)! Sysan Gail
Roetter/SGRy Distributions: /SRI=ARC( [ INFD=ONLY ) ) 3 Sub=Collections?
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XGP Commands Branch Running at ARPA

I*m glad t0 hear it’s doing some good for you, Wwhen the simpler
TENEX command {s available, Jeannie sould try to wrap the whole thing
into one packace, If she needs help I will be glad to0 do what I can,
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submitted for 1974 final report chapter,
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The Control Meta Language == A Formal Language for Describing andg
Implementing Interactive Control Lanquages

Titlei The Control Meta Languyagde == A Formal Languade for Describing
and Implementing Interactive Control Languages

Authorst Charles H, Irby, Charleg F, Dornbush, Donald C, Wallace

Augmentaticen Résearch Center, Stanford Research Institute

CONTROL META LANGUAGE e= CML

INTRODUCTION AND MOTIVATION

To facilitate the easy formal description, implementation, and
modification 0f the uyser interface to a range of interactive
application programs, the Augmentation Research Center (ARC)
has developed the Control Meta Language (or CML)s, This was an
outgrowth of earlier efforts to accomplish the same goals at

ARC [1,2,3,4,5],

The goals O0f this develOpment ywere the folloying:

1) Provide a means for easily changing and experimenting
with the user interface to an interactive application

progranm,

2) Allow for the independent manipylation of

a) the commands avallaple to the usér and

k) the interaction methodology and technjgues that are

used to specify commands,

3) Previde buyilders of new interactive application pregranmsg
with a8 facyljty for easjly creating the user interfaces for

their new programs,

4) Proyide the uyser with consistent and coherant command
language featuyres across a collectjon of application
programs, Or what might be termed "tools",

Independent of the to0l t0 which the user is giving
commands, he doeg sO using the same methods fOr
specifying which commands he wishes execyted, the same
methods for specifying arguments Or parameters to
gommands, gets the samMe type of proMpting and requests
help in the same way, always, In addition, the general
syntactic form(s) of commands should be the same from
toel to tool unless there is good reason for the tool to

deviate from the standard,

nf course the particular
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commands and vocabularies will vary with the tool and in

fact the same verbs may be used with quite different

semantics in different tools, but at least most other

facits of the command language (inecluding asking for help

and being prompted for the proper type of input) should

stay the same across tool boundaries, 3a2dl

2) To provide tools with well=formed commands, 3ale

Many operating systems and application programs have
elected to use half duplex, line=atwa~time terminals
because of the increased computer efficiency proyvided by
this approach, Other operating systems and application
pregrams have chosen, instead, t¢ utilize
character=ate=a=time fyll duplex terminal disciplines |
hecauyse of the opportunity this provides for utilizing a |
mere human=engineered command languyage, 3a2el |

The CML system ig an attempt to combine these two
approaches into a COMMAND=AT=A=TIME system, where the
application programs do not directly interact with the
terminal, but rather receive fully specified commands
frem the Frontend, At the same time, the CML

‘ interpreter will attempt to provide the yser with the
best Possible humanwengineered comMmand language
discipline, 3aze2

Although inigially this was done by issuing direct

precedyre calls on tools (reguiring that the CML

interpreter and tools be written in the same language and
link=loaded together), it is proposed that this

eventually be done by issuing "remote" procedure calls to
"external" procedures in the tools to actually execute

cenmands, This will be accomplished through the

Precedure Call Protocal (see Jim White’s papers on the

BCF), 3a2e3

3) To provide a terminal=independent interface to the tools, Jazg

Becsyse the CML i{nterPreter handleg all terminal

{nteractjon, it will present to the tocl & small number

of virtval terminal classes, Thus, once a tool {s

develOped, little attention need be given t0 the type Or
particular characteristics of the terminal the end user

may choose to employ while using the tool, 1IN fact, the

cost Of creating new tools should be considerably reduced
because of these facilities, 3a2f)
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This means that even though the creators of a tool

envisioned the user sitting at a typewriter terminal,

the user who happens to be using a display terminal
with a pointing device may be aple to interact with
the tool in a two dimensional sense, pointing to
argyments on his screen instead of typing thenm,

For tools which wish t0 make more extensive use 0f a
display terminal {f the user has one, the CML

{nterpreter presents primitives for allocating windows

on the display and allows the tool to
write/delete/move/make invisiple itemg displayed
within the windows,

4) Possible asynchronous operation,

In soMe instances, it may be possible £Or the execution
of the user’s comMands to be accoMplished in parallel
with subseguent command specification and execution,
This frees the user to do other things while a lengthy
command is being executed by a tool,

6) Te provide standard mechanigms for pregenting statuys or
error conditions to the user,

an errer should consist of the following;
a human readaple error message

a Code indicatingd whether this error caused the
command to be aborted, completed or undefined and
whether the tool is now in a state to receive mere
commands or should be restarted,

5) Proyide the yser with enhanced, cOnsistéent help
facylities while usng any such tco)l,

6) Allew for a common statistics gathering point for
analysing user {nteraction characteristics such as error
rates, frequency Of issuing given commands or groupings of
commands, and average user=Observed execution times for
commands,

7) Provide a convenient way of gubsettting the commands
available to the uyser,

In the current case, a hypothetical computer wWas postulated
that had as primitives instructions that interacted with a
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human yser, A "program" for this machine forms a tree=like
structure, which we call a Grammar, The twoO agdresses are
called the "successor" and "alternative" addresses., The
successOr address points to another instructicon tO be executed
{f this {nstruction succeeds (i,e, is "TRUE"), The alternative
address points to another instruction(s) to process in parallel
with this one, That iss a number of instructions are processed
in "parallel" sueh that when any one of the instructions in the
eurrent set of alternative instructions succeeds, then the
Program couynter i{s advanced to0 its succegsor, That instruction
and its alternatives are then processed, 3a3

At any point in time, the machine is attempting (presumably by
interacting with a human user) to choose a path through the
tree, An illustration might be helpful here, At a certain
point in time the Program Counter might point to an instructien
to recognize a command word, a "reserved" word in the command
language, This instruction might have ajternatives which are
attempting to recognize other command words, These command
vords might represent the verbs of commands the user can give
to the system or might represent refinements to a command
already partially specified, The machine picks a path through
these alternative command words, althoudgh how this is

‘ accomplished i{s left purposely unspecified, For it is
precisely the "HOW" of this machiners path finding that
imbodies the human factors considerations and human=machine
interaction disciplines, which can, and {n ouyr case do, vary
from yser to user, Thus, how the system interacts with the
user is independent of the commands the yser hNas avallable ee
one can he changed while the other remains constant, a4

Given the existence of the model for this hypothetical machine,

we thep devejeped a formal landuage (CML) and compiler for this
machine, It is through this formal language that the staff of

ARC now specifies the user interface for the NLS Knowledge

workshop too)l system (akw paper] we have been developing for

several years, The form O0f this language {s the chief topic of

this paper, The object code produced by the CML compiler is

called a control language grammar (or simply & Grammar), 3as

We haye deyeloped and ysed for seyeral Months (on a prodyction

pasis) a simulation of this computer which we call the CNL
interpreter, EMbCdied in this implementation are the

principles for humane=computer interaction that have evolved

through many years of yseage and evaluation of NLS and other

systems, 3ab

It is this Iinterpreter that interacts with the user to help him
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specify commands for the system to execute, It prompts him for I

the type 0f input required ({f the user want it to), Shows him |

the syntactic form of specifi¢ commands on request, shows him l

his actual alternatives at any point in the specification of a |

command on request and can invoke a semantic help facility if

the user requests, This sematic help is derived from a |

structured data base provided aleng with the user interface

(CML description and grammar) which attempts to describe in :

English the intended use 0f the various commands and the tool

as a whole, This data base is highly structured to allow the

user to get the information he needs gquickly without wading

through pages of ocutput(ref rww chapter and help chapter], 3a7

Thus, @ tool now consists of three parts: 1) a CML description

of the user interface, 2) a semantic help data base, and 3) an
execution module that carries out the commands specifiaple by

the user, 3as

To allow the user interface to be {ndividually tailored, we
have added a data base called the "user prefile” which
describes to the CML interpreter how much prompting and
feedback the user wants, what recoagnition scheme he wishes to
yse to seleCt command word alternatives, and many other

‘ {deosyncratic featuyres Oof the user interface(ref rwyw chapter],
There is a special set of commands for modifying this data base
and consequently the behavior of the system, 3a9

And finally, to facilitate user analysis, we have added a uyser
statistics data base i, which the interpreter records whieh

commands were used, whether or not errors were made in the
specification of the commands, the execution time of the

command, and other statistics, 3a10

We are new involved in a second generation CML system which
will provide a Frontend system for the Nationa)] Software Works
(NSW) pregram sponsored jointly by ARPA and the Alr Force, 1In
this secend generation system the execution functions that
implement the semantics of the commands are called through the
Procedure=Call Protocol ¢(PCP) and the Multieprocess Support
System [ref Jew’s pCp doc), Thus, unlike the current CML
system, the executien functions may be written in any language
which can be interfaced to PCP, 1In addition, certain aspects
of the language will be improved as disCyssed in the
conclusicns below, Jall

The interntion wieh the NSW ag with NLS is t0 Proyide the user
access t¢ a number of general or specjalized tools {n such a
way that the command discipline he uses remaing constant eyen
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though the particular vocabulary changes from tool to toocl as
appropriate to describe that tool’s functions, 1In the case of
the NSW and for future releases of NLS, this user interface
will reside not only on a PDP=10 but will also be available on
a dedicated Frontend PDP=11 (or other mini computer) for better
and less expensive responsiveness, We anticipate that heavily
used tools Or commands will, in time, actually be executed in
the PpPe11, 1In addition to increased system responsiveness,
this will reduce netwyork communication and wil)l afford user’s a
certain amount of i{nsulation from network or largee~computer
unavajlakility, 3alz

As described above, the Frontend system consists Of the
following$ 3al3

1) A formal language (CML) for specifying NSW user
interfaces 3al3a

2) A compiler for that formal language that runs under TENEX
as a subsystem or from NLS 3alip

3) Tocl Urammars, products of the CML compller or any other
such prodranm 3alic

4) A CML interpreter that procegses @ CML grammar in order
to work With the user {n specifying syntactjcally correct
commands to the NSW, 3alila

5) A yser profile data base that is used by the CML

{nterpreter whjile interacting with the user,6 This data base

allows the Frontend to be tajlored to the individual

preferences Of the users, 3alle

6) A yser stagistics data base, where, if desired,
statistics can be accumylated on commands used by & user,
error rates, etc, 3al3f

7) Accesgs t® a gemantic help tool which is employed by the

Frontend when the user reguests semantic level nhelp with a

tool er a command, It is presumed that each tool, in

addition to supplying the Frontend with a grammar will also

supply it with the name of a help data base whose structure

and content, as with the arammar, are the sole

responsibility of the tool bullder/supplier, Jalig

This help toel could also be kept informed of the user’s
dialeg with the Frontend and could have access to the
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toel grammar, the current parse state 0f the user, and

the user®s profile, daligl
The rest of this paper describes in more detail the Contrel
Meta Language and the CML interpreter, 3al4
For a discussion cf the NLS command Lan9uage, implemented with
this system, see Chapter [watson’s), 3a1s
INTRODUCTION TO THE CONTROL META LANGUAGE 3b

As discussed above, the Control Meta=mLanguage (CML) 15 a

vehicle for describing the syntax of the user interface to

application programs, The syntax is described through the

tree=meta alternation (denoted by / ) and succession (denoted

by juxtaposition) concepts(ref tree meta reports], The

semantics are introduced via built~in functions, semantic

conyentiens, and parse fuhections, ipi

No attempt is made to describe the full gemantics 0f any
command via CML, but {t is hoped that the Frontend interface
(parsing and feedback operations) may be explicitly
accommodated with these facilities, It will still be

’ necessary, and desirable, to use executlon functions to perform
the lowelevel semantics of the command, We call the collection
of these execution functions and there support routines and |
data structures the tool "Backend", The CML describes hew the |
command "looks" to the user, rather than what it does inside |

the tool, 3b2

The CML guypporteg zero look ahead, phrage gtructured, contextg |

free control languages, 3b3 |
USE OF CML 3ic

The user interface for a tool is defined in the CHL

specification language, Tnis CML "program" is then compiled by

the CML compiler (written using ARC’s treeemeta compiler

compiler system(ref tree meta reports)) to produce cpbject code

(called a Grammar) which is interpreted by a Control Language
Interpreter (CLI), The Copntrol Language Interpreter is

cognizant of the deyice dependent feedback and addressing
characteristics of the uyser’s terminal through an appropriate
interface t0 a terminal control module described in [ CHI's NCC
paper)., 3¢t

SYNTAX NOTES 3d
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The folleowing meta sympols are used in this digscussion of the

CML?
JID An Identifier
+SR A gquoted string
§ Zero or more occurrences of the following
element
/ Denotes alternatives, A/B means A or B,
« At least one occurrence of the following
element,
% brackets comments,
() used fOr grouping to control precedence,
[) used to denote optional elements
’ preceeds literal characters
. " encloges literal strings.,
#<, 00? At least one occurrance of the following
element,
separated by whatever ,,., represents
8,442 Zero or more occurrance of the following
element,

separated by whatever ,,, represents
ELEMENTS OF CML
PROGRAM STRUCTURE

The basic compilation sStructure of a CML program {s
described byi

file = "FILE" ,ID sdecls srule #subsys "FINISH";
Explanationg

The "file" construct brackets the definition of
contro)l langquage subsystems.

Declarations Of variables, execution and parse
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functions, and external identifiers may be made at
this level, 1In additien, 9lobal parsing rules may
appear here and be invoked in commands by simply

specifying their names, 3elala?
subsys s "SUBSYSTEM" ,ID % subsystem handle %
KEYWORD ,8R % recognition string %
#(command / rule) "END,") delaz
ExPlanationg Jela2a

The "subsystem" ecOntruct brackets a set of rules or
commands (generally & set Of related commands that |
the command language desigher wantsg tO cluster
together), Commands beginning with the Keyword
COMMAND are linked together to form a command

language subsystem, Jelazal |

command = ("COMMANDY / WINITIALIZATION" / |

"TERMINATION" 7/ "REENTRY") rule ) Jelal !

rule s ,ID'®a a%p..?) ) 3elad |

‘ Explanation: lejada |

The subsysteém may {nclude a rule preceded by the

reserved INITIALIZATION or TERMINATION, 1If

specified, these rules will be executed onceé upon
subsystem initialization/termination, respectively,

This enables, for example, a tool to open and

initialize a work file when it is started and to

close it after the user?s last command has been

issued, Jelasdal

The subsystem may {nclyde @ ryle Preceded by the

keyword RENTRY which will be executed upon rentry

in the subsystem after executing commands in other
subsystems, 3elada?

The command Langyage Interpreter alloys the uyser
to freely move ameng subsystems, Thus, the user
may give commands to one supsystem for a while,
then giyve commands to another, and finally
return to the first, The RENTRY rule will pe
executed when the user resumes giving commands
to the first subsystem, This might be
necessary, for example, to ensure that a work
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file or data structures were still in a
consistent form, jeladaza

Each ryle/command is named with an identifier,

This name may be ysed as a term in any other rule,
indicating that the named rule is to be invokKed at

that peint in the parse, Jelada3

DECLARATIONS Je2
Declarations are used to associate attributes with

identifier names which are used in CML programs, If not
declared, identifiers are defined by their first occurrence

according to the following rules, 3e2a
1) Identifiers appearing on the left hand side of an
assignment statement are def{ned as "VARJABLES", 3e2al
2) 1dentifjers followed by a subscripted list are assumed
to be of type "FUNCTION", Je2a2
3) All Other undefined identifiers are assumMed to be
names Of parse ruyles Oor commands, Je2a3l
The syntax Of the declare statgement ig given by: 3e2b
dcls & ("DCL" / "DECLARE")

( [("WARIARLE" / "pUNCTION" / "PARSEFUNCTION" /
"EXTERNAL"] #<*,> ,ID
/ "EXT-KEYWORD" $<*,> ,8R)} 3e2b!

1f a declare attribyte is not given, type VARIABLE is
assumed, Identifiers which are implicitly defined as type
FUNCTION or PARSEFUNCTION are EXTERNAL symbpols and will be
1inked by the loader to externally defined symbols with that

name, de2c
Semantics of the declare attributes: Je2d
VARIABLE} 3ezdl

a Cel)l which holds pointers to CML records Jez2dla
FUNCTION3 3e2d2

arbitrary processing function usually invoked to carry
out all or part of the execution of a command 3Je2d2a
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PARSEFUNCTICNG Je2d3

a functien which is used to extend CML, Such a

fuunction processes input, and {s called in

"parsehelp" and "parseqgmark" mode to supply @ prompt

string and a ? string, respectively, 3e2d3a

EXT=KEYWORD 3e2d4
precedes a 1ist of keyword strings ( #<*,>,SR ) and
indicates that the named keywOrds are globally defined
elsevwhere in the system, 3e2d4a
EXTERNAL 3e2dS5

associates an external sympol with the named
rule/variable permitting separately complled prograns

to reference the named rule/variable, 3e2d5a
RECOGNIZERS el
Keyword Recognition jela
‘ The process of kKeyword recognition is independent cof the
description of the keywords for CML, In the CML

description, each keyword is represented py the full text

of the keyword, The algorithm used to match a user’s

typed input against any list of alternative keywords is

knewn as keyword receanitioen, and {s a function of the

Cormand Language Interpreter and is independent of the

CML description of the command, Jelal

KeywOrds are written in the meta language &8s upper=case

identifjers enclosed in double guote marks optionally

followed by a set Of keyword qualifiers, 3e3a2
keyword = ,SR [ *! #qualifier *} ) jelaza

The qualifiers serve to control the recognition process
for the keywords and to supercede the system supplied

internal identification for the keywords, 3e3al
qualifier = "NOTTM $ Not available from a
typewriter terminal &% 3e3ala
/"NOTD" % Not avallable from a
display terminal % 3e3alip

11
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/"Lit % first level keyword
(to be recognized by
its first letter) % Je3aic

/ «NUM % explicit value for
Keyword % 3e3aid

If the user hag gpecified that he wants some (supposedly
frequently used) command words recognized based on their

first letter and the rest only after typing an escape

character, the CML interpreter attempts to accommodate

hir, The command language designer has control over

which command words will be availaple to such a user via

first letter recognition through the L1 qualifier, 3deldad

|
|
Selection RecoCnitien s !

Three types of seleCtions are built into CML, They are
Destination Selection (DSEL), Source Selection (SSEL),
and Literaletypein Selection (LSEL), 3edbl

The literal=typein selection is used t0 collect
literal typein from the user, althougn it might also
. allow him to point to text on his display instead of
typing it, 3eldbla

A destination gselection i{g ysed to allow the yser to
select one of several items the tool has presented to
him, This can be done by pointing to it using a
pointing device at a display terminal or by typing
characters which the tool will interpret, For
example, a tool may manipulate textual or graphical
representations of data stored in a file, The tool
might have a delete command and would use a
destination selection to allow the user to specify the
line in the drawing or the word in the text to delete,
Thus, when the tool put the display image on the
screen, it did so using primitives in the Frontend
that supplied identifiers for elements 0f the
display(ref chi{ ncc paper), When the user points to
an obiect on the screen, the ldentifier for it is
retyrned to the tool, Jel3blb

a8 source gelection is similar to a degtination
selection but also allows the user to supply the
argyment as a literal=typein, 3edblic

Basically, these are recognizers which require some
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entity type as an argument and they return a data
structure which represents the selection, The entity
type 1s obtained either by some previous invecation of
the recognition function for some 1ist Of keyword

entities, or use of the VALUEOF (or #) buyilt in function

(see example in Appendix 2),

The DSEL, SSEL, and LSEL functions perform all evaluation

and feedhack coperations associated with the selection

operations, The comMmand language designer may define ney
types of selections and define the data structure that is

pullt as a result of the selection,

selection = ("SSEL"/ "DSEL"/ "LSEL") *( param
£33

Command Confirmation

The process of command confirmation is represented in CML

by @ built=in parameterless function,

confirm = "CONFIRM", % command confirmation

%
simple gquestion answyering

The process of simple question answering is represented
in CML by a built=in parameterless function,

ansyer = WANSWER") % YES/NO answer to a

guestion (TRUE if YES)
Jelddia

%
Other Recognizers

Other recognizers may be added through the use of parse
functions as described below,

FUNCTION EXECUTION
Functions may be invoked at any point in the parse by

writing a name of some routine and enclesing a parameter
list in parentheses, All functions invoked by the

interpreter must obey the groundrules set Up for interpreter

routines, The actual arguments are passed by address,
rather than valye, and two additional actua) arguments are
appended t0 the head of the arguyment list,

25504
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control = ,ID % routine name % *( §<*,> param *)) 3edal
param = factor % eXxpression element % 3Jeda?2

/ "VALUEQF" *( ,SR ) % keyword value % 3edasl

/ *# S8R % same as VALUEOF % 3edasd

/ "TRUE" % boolean TRUE value (one) % Jed4ad

/ "FALSE" % boolean FALSE value (zero) g 3esdab

/ "NULL"j % null pointer value (zero) % 3Je4ay

PARSING FUNCTICNS dedb

Functions which are declared with the PARSEFUNCTION
attribute are assumed to be parsing functions, They are
called in "parsenelp" mode (described below) and when so
called, are passed the address of a string as a third
argument, The parsefunction routine then supplies a
prompt string which tells what the parsing function does,
(see apPendix 3 for example ), IN addition, the parse
. function shoyld, in a like manner, be prepared to
generate a More verbose help string to be used when the
user asks t0 see his current alternatives and a terse
syntax string for when the user asks for the syntax of a
command, 3eébl

FEEDBACK CONTROL 3e5

The feedback control elements of CML are used to provide
feedpack in additien to the normal feedpback generated by the
recognizers, This is used to implement additional "noise

words" and help feedpback, 3eba
1) adding feedback tp the commapnd feedback, 3ebSat
A string may be added to the current command feedback
by enclesing the guoted string in angle brackets, 3ebala
extra feedpack = *< ,SR *>») JeS5alal
2) replacing the last string in the command feedback, 3e5a2

If the user®s terminal allows, it is possible to
replace tpe last string {n the command feedpback line
by using the string replace facility, This is similar
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to (1) above except the previous string in the command

feedback i{s deleted pefore adding the new string, 3eS5a2a
replace extra feedback = *<",,.," ,SR "> 3ebazal

A function {5 also provided to initialize the command
feedpack mechanisms and clear the command feedbacCk area, 3eb5b
clear feedback = "CLEAR"; 3e5bl
EXPRESSICN DEFINITION 3eb

CML is an expression languge, Commands are defined to be a

single expression and expressions are compOsed of
successive/alternative expression factors, Alternative

paths are indicated by the character ¢/ in the expression, jeka

The nesting 0f expressions may be explicitly defined with
parenthesis and brackets are used to delimit optional

expression elements, 3ebb
exp 2 #<’/>alternative; 3e6hl
. alternative = #factor; 3ebb2
factor s termina)l /7 "[ exp ") /7 *( exp *)) 3ebb3

terminal = subname %1{d/ assign/ function%

/ confirm $command confirmation%

/ feedback %noise word feedback%

/ recognition %pbuiltein recognizerss
/ 100P} %lo0ping facilitvs Jebhd

The leoping facility permits repetition of a parse rule

until an exit condition is met, Jebe
locp s "PERFORM" ID "UNTIL" *( exP ') 3ebel

The ,ID following the Keyword PERFORM is a name of a

parsing rule whicn is to0 be repeated, This rule is

evaluated and then the expression following the UNTIL

keyword is evaluated, If the expression returns TRUE,

then the loop is exited and the next factor in the ruyle

is evaluated, 1f the expression returns FALSE, then the

parse is backed uyp to the head of the PERFORM, and the

narmed rule ig invoked once again, 3ebe2

COMPLETE FORMAL SYNTAX OF CML it

15
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file = "FILE" ,ID sdecls srule
#subsys "FINISH") .
subsys = "SUBSYSTEM" ,ID % subsystem handle %
"KEYWORD" SR % recognition name %
#(command / rule) "END,"y
command = ("COMMAND" / "INITIALIZATION" /
"TERMINATION" / "RENTRY") rule j
rule s ,ID *= exp "1
dcls = ("DCL" ¢ "DECLARE")
( ("VARIABLE" / "FUNCTIQN" ¢/ "PARSEFUNCTION" /
"EXTERNAL"] #<*,>» ,ID
/ "EXT«KEYWORD" #<*,> ,SR))
exp & #<*/>alternativey
alternatjive & gfactor;
factor = terminal/ *( exp *)/ ‘[ exP 'l
terminal & sybname/ confirm/ answer/ feedback/
recognition/ loopjy
subname = ,ID [ *. param/ *( 8<’,>param *)]}
confirm = MCONFIRM"p
answer E "ANSWER")
recognition = Keyword/ builtinrec’
keyword = ,8R [ "! #qualifier *) 19
qualifjer s "NOTT"/ "NQTDW/ "pi"/ NUM)
puiltinrec = (("SSEL"/ "DSEL"/ "LSEL") *( param *));
feedback 8 "CLEAR"/ < ([",,.") SR ">}
control = ,ID *( s<*,>param ")

16
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param & factor/ ("VALUEOF" *( ,SR *) / *# ,SR)
/"TRUE"/ "FALSE"/ "NULL"j
loop = "PERFORM" ,ID WUNTIL" *( exp )}
THE OBJECT CODE PRODUCED BY THE CML COMPILER == THE GRAMMAR

Each instruction of the opject code consistes of the following
fields; OPCCDE, SUCCESSOR, ALTERNATIVE, ADDR, CTL, and VAL,

The ALTERNATIVE and SUCCESSOR fields

These contain the addresses of an alternative instruction to
execute in paralle)l with the cuyrrent one and the address of the
instruction to execute shoyld this one sycceed, Null paths are
indicated by 0 valuyed pointers,

The OPCODE, ADDR, CTL, and VAL fields
OPCODE is an operation ¢code, CTL contains control bits used by
the interpreter (reflecting the NOTD, NOTT, and L1 qualifiers),
VAL contains an integer token or Zero, ADDR ls the address or
principal value for the functien,

Pogsible QPFCQDES
RECOGNIZERS

KEYOP == keyword recognition,

CTL = contrel bits for level | commands, Display
commands, and TNLS commands,

ADCR = address of keyword literal string

The current input text is matched against the keywerd
string specifjed by tne current node and all ajternpatjves
of the current node, Tnis function performs keyword
recognition on all Of the alternative nodes of the
current node simyltaneously,

This fyhection cannot fail, Contr0l remajins {n the
keyword recognition function until appropriate input is
recognized oy yntil the control is apnormally wrested via
backup Oor command delete functions,

The value returned in the arguyment record is a single

17
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word containing the address of the string corresponding
to the keyword actually recognized,

CONFIRM == process command confirmation characters

This function interrogates the inpyt text £fOor one Of the
cormand confirmation characters, Control remajins in this
roytine until a proper confirmation is recognized, and
command termination state is appropriately set, This
function always returns TRUE,

The value returned is a single word containing a command
corpletion code which identifies the completion mode,

ANSWER == process Yes/no question answer

This funection interrogates the input text for one of the
ves/no guestion answer characters, Control remains in
this routine until a prorer response is recognized,

SSEL == get a Source selection

ADDR = not used

The sselect routine is invoked to process a source type
selecticen, The return record generally contains two text
pointers which delimit the selected entity (see the
appendix for detailed layout of the records returned by
the selection recognizers),

DSEL == get @ destination selecgion

ADDR = not used

The dselect routine is inyoked to process a destination
type selection, The return record generally contains two
text pointers which delimit the selected entity (see the
appendix for detailed layout of the records returned by
the selecticn recognizers),

LSEL == Qget @ literal selection

ADDR = not used

The 1select routine is invoked to process a literal type
selection, The selection type {s passed as an actual
argument, The return record generally contains two text
pointers which delimit the selected entity (see the

18
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appendix for detalled layout of the records returned by
the selection recoagnizers), 441£2

VIEWSPECS == process viewspecs information 4419

The vievwspec input routine is called to process the input

stream for viewspec characters, The return record

contains the two updated viewspec control words, 1This

function alvways returns TRUE, 4digl

LEVAD) == process level adjust information 4dih

The leyel adjust input routine is called to process the

input stream for level adjust characters, The return

record contains a single werd whicn indicates the

rejative level adjust vajue (u = +1, d = =1, etc), This
function always returns TRUE, 4dini

CONTROL FUNCTIONS 482
EXECUTE == tranhgfer Of control to another point in the tree, 4d2a
ADDR = address of root of tree for transfer of control 4d2aj
‘ The current point in the tree is marked and control is
transferred to the node pointed to by the address fleld,

Control remains in the descendent node until it has bpeen
corpletely parsed, at which time control returns to the

successor of the EXECUTE node, 4d2a?2
CALL == subroutine invocation 4d2p
VAL = number of actual parameters 4d2b1
4d2b2

ADDR = address of the sybrouytine 402b3

The appropriate number of actuyal araguments are popped Off
0f the evalyation stack and passed to the roytine whose

address is contained in ADDR, 4d2b4

The result from this routine is pushed onto the eval

stack if it returns TRUE, 4d2b5
PFCALL == parsing fuynction invoecation 4d2¢

VAL = number of actual parameters d4d2cl

19
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ADDR = address Of the subroutine

The appropriate number of actual arguyments are popped Off
of the evaluation stack and passed to the routine whose
address is contained in ADDR,

The result from this routine is pushed onto the eval
stack if 1t returns TRUE,

This function is also called in "parsehelp" mode to find
out what it does,

OPTION == test for an optional construct,
If the next input character i{s the OPTION select
character, then it is read and control is transferred to
the node at address ADDR, 1If the pext character is not
the OPTION character, then control passes to the
suyccessor path of the current node,

FEEDBACK ELEMENTS
FBCLEAR == clear the coOntents Of the feedback buffers,

The feedback state information and command feedback line
are set to their initial or empty position,

ECHD == appends a nolse=yord string te the command feedback
link

ADDR = address of the text string to be appened

RECHO == replaces the last nolsesword string in the command
feedpack line

ADDR = address of the text string which (s to replace the
jast item in the command feedback buffer

VALUE MANIPULATIONS

LOAD == loads & pointer to an argument record into the top
0f the eval stck,

ADDR = address Of the variable containing the pointer to
the argument record,

The pointer value contained in the variaple whose address
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is contained in ADDR is pushed onto the top of the eval
stack, 4d4az

STORE == gsdyes a pointer t0 an argyment record in a variable 4d4bp
ADDR == address of the variaple 4d4p1 |

The address 0f an argument record is fetched from the top
of the eval stack and is saved in the variable at address

ADDR, 4d4p2
ENTER == enters a constant value into the argument record |
pointed to by the top of the eval stack, 4ddce

ADDR == ValUe to be entered (18 BITS only) ' 4dded

The value is taken from the ADDR fleld of the

instruction and is entered into the argument record for

the ENTER nocde in the path stack (whose address is at the

top of the eyal stack), [ 4dac2

FLOW OF CONTRCL IN THE INTERPRETER 5

. At any point in the process of parsing, the centrol pointer for
: the interpreter points to a structure word {n the grammar, A path
stack also exists which shnows the nodes from which TRUE retyrns
haye beep achieved, Some operations mark the patnh stack for
halting the backup process, The parser has 4 distinct control
states defined as followst 5a

1) parsingy recognition state where input text is compared
with graratical constructs to determine the parsing path in the
parse tree, 5al

2) backypt A FALSE retyrn has been obtained from some
execution/recognition function, The path stack is backed up
until a moneNULL alternative path is found, at which time the
parse mode ls set to parsing, and recognition of the
alternative path is attempted, If no noneNULL alternative path
i{s found, then the parse falls and the interpreter returns |
FALSE, 5a2
3) cleanyps A terminal parse has been achieved and control is

passed te each execution routine to reset any state

informations set by the routine, 5a3

4) parsehelP: (ysed only with parsefunctions) Before
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calling a parsefunction in "parsing" mode, the functlion is
called inm "parsehelp" mode to solicit a uyser prompt string, Sa4d

The geperal flow of Contrel isi 5b

1) An initial path stack entry is constructed, and the parse

mode is set to parsing, The execution function for the current

node {s evajuated, A pointer to the "fupction state record" is

passed to the routine, The state record contajins the return

values for the function as well as a reCord of any state

information saved by the funetion (for backup purposes), 5bl

2) A prompt string is generated for the yser indicating in a

terse fashion what his current alterNatives are, If he wishes
expansion on this he may ask for his current alternatives or

for the syntax 0f the rest Oof the command, 5b2

1) 1f the function retyrns TRUE, then the suyccessOr to the
current node becomes the current node, If this is NULL, then
the ptrstk stack is mhacked up until a non=NULL syccessor path
is found, I1f none is located before the bottom of the cyrrent
parse state is reached, then the root of a parse tree has been
reached, and a command has been successfully executed, In this
‘ case the command reset operation is performed and the
interpreter is set to "parsing" mode once more, 5p3

4) I1f the function returns FALSE then the parser mode is set to
"backup" and & noneNULL alternative path is sought, 5p4

After a command has been execyted, the parsing path for the tree
is rewevajuated in "reverse order" beginning with the termina)
node of the path, Each execution function {s re=inyvoked, in
"cleanyp" mede, and is passed the handle for the state
information record which it generated on the forward pass through
the grammar, Each execution routine has the responsibility of
resetting any state information which it wishes to do at the
termination of a command, Cleanup continues until a "starting
point" is reached in the parse, This is generally the beginning
of the command, At this point, the interpreter "ghifts gears" and
gees into ferward or recognition mode and begins back down the
grammar for the language, 5¢

The same backup mechanism {5 also used during command

specificatien in order to back up the parse to allow the

respeci{fication of all or part of the command, The command delete
function backs out of the parse tree until the beginning of the

command {s reached, 5d
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The same backup mechanism may be adapted to control the partial

backup regquired for executing commands in "repeat mode" where at

least one of the alternatives are defauvlted to thelr current

values, 5e

PROBLEMS WE HAVE ENCOUNTERED WITH CML 6

The principle problenr we have encountered is that some of the

recognizers (keywerd recoagnition, command confirmation, LSEL,

SSEL, DSBEL, and so forth) cannot fail, This is purely an

implimentation decision that was made regarding the CML

Interpreter and, consequently, does not impact the language

itself, 1In additien, the CML Interpreter was impliménted as a

stack machinpe and would better serve our needs as a machine with

an accumulateor and an argument stack, ba

Also, the manneér in which the user=input prompt, the current
ajternatives, and the syntax of Commands is generated should be

more standardized to avoid some of the problems and anomallies we

hayve encountered to date, These problems have chiefly been caused

by the knowleddge the interpreter has of sOMe functions and lack of
knowledge apout Others, 6b

. In order to serye the needs Of a wider range 0of tools (arplication
programs) we feel that the declaration facility of CML should be
expanded to allow the command language designer to define how to
handle many special’things such as:collection of parameters of a
form specific to the toel, 1In addition, we would like to make the
CML Interpreter system available through an interface (ref whiters
pPCp papers] that does not require the tool tO be written in the

same language as the Interpreter, 6¢c
APPENDIX 1! USING THE CML SYSTEM (Should we delete this section?] 7
WRITING CML PROGRAMS 7a

source programs for the CML compiler are free form NLS or TENEX
sequential files, Comments may be used wherever a blank 1is

permitted and the structural nesting of the source file is

ignored py the compller, Tal

COMPILING CNL PROGRAMS b
CML source programs are compiled into REL files with the
Compile File command in the PROGRAMS subsystem, CML is the
compiler name for the CML compiler, b1

RUNNING CML PROGRAMS 7¢
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A complete interactive subsystem usually consists of three

distinet parts! (1) The syntactic description for the subsystem
eommand language, (2) The parser interface routines ("X" level

parsing support routines), (3) Core execution functions, Tel

1f a CML subsystem is to be run as a user prod9ram, then the rel
files for the syntax, parsing support, and execution functions
are loaded into the user programs buffer with the Load Program
command, 7c2

After loading the rel=ffles the user”s Subsystem is connected
to the set of available subsystems with the Attach Subsystem
command, The name specified in this command is the name Of

handle for the subsystem (the ,ID appearing on the SUBSYSTEM

statement of the CML program), 7¢3

The user’s subsystem may then be invoked by using the GOTO

command, as the system will now Know about the new subsystem, 7c4
FUNCTION INTERFACE PROTOCAL 7d

The syntax of the function call in the CML meta~language is

similar to that of most programming langyuages; the name Of the
function is followed by a list of expressions enclosed in

parenthesis, 1IN the CML system however, there are some strict

rules which apply to all execution functions invoked by the
interpreter, These rules are enumerated below: 7d1

1) Additional actual arguments 7d1a

Preceeding any actual arguments which appear in a
function reference in CML; the interpreter supplies two

additional actua)l arguments, These are} 7d1al
1) a pointer to the "function state record" Tdiala

2) an integer which defines a pars{n9 mode 7diaib

= parsingt nermal execution mode 7dlalbl

= backupi backup after a FALSE path is takeéen 7d1alb?2

= Cleanup! resetting of state after completion 7dlalbi
of command 7dlalbé

= parsehelp! soliciting prompts string (parse 7dlalbs
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2)

3)

4)

functions only) 7dilalbé

These addticnal arguments must be used by all execution
functions to determine what they are to do, The pointer

to the "function state record" is used to return values

from the function and to save state {nformation

associated with a particular invocation of the function,

The length of the function state record {s presently 10

words and this record may be formatted in any manner

appropriate to the fuynction, 7d1a2

If 10 words i{s not sufficient space to record all of the

state associated with a particular inpvocation of a

function, then the function myst use a stoOrage allocator

to allocate the additienal storage and record the handles

tec the allocated storage in the function state record,

Note that if this additional "local state" storage 1is

reqguired, then it is the respongibility of the execution
function to de~allocaate the local state storage when

called Iin pbackup or cleanup modes, 7dla3

Returning parse failure 7d1b

All execution functions are passed a pointer to their

function state record, 1If the function processes

nermally, then it returns the sameé pointer as its only

return value, If the function decides that the parse

should fail at a given point, then it returns FALSE, 7dlbl

Passing arguments by address 7d1¢

All of the actuyal arguments in a fynction call on an
execution function are passed by address rather than by
value, The values actuyally passed are pointers toO the
function state records corresponding to the actual
arguments, The forMat Of the function state records are
defined by the execution fynctions which manipuylated
them, and thys the location of parameter valyes in these
records is determined by conyention, the caller and
callee having previously adreed to a particular layout
for the function state record, The layouyt of the records
for the builtein interpreter functions in given elsewhere
in this appendix, 7dlcl

Order of control 7d1d

An execution function will always be called in parsing
mode before it is called in backup or cleanup modes, 7d1d1

as
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A function routine which saves state information in the
function state record must initialize its state record to
some consistent gtate before it calls any subroutines
which may cayse SIGNALS or otherwise cause control to

abnormally pass abpove the execution funtion, 74142
APPENDIX 21 SAMPLE CML PROGRAM g
FILE nlsexample 8a
SUBSYSTEM nlseditor KEYWORD "BASE" Bal
% COMMON RULES % Bala
% PARAMETER TYPE DEFINITIONS % galal
editentity = textent / structurep Ralala
% TEXT PARAMETER TYPE DEFINITIONS % gajajlb
textent = Balalbl

"CHARACTER" / "WORD" / "VISIBLE" / "INVISIBLE" /
"TEXT" 7/ "LINK" / "NUMBER") galalbla
% STRUCTURE PARAMETER TYPE DEFINITICONS % gajailc

structure = nSTATEMENT® / nGROUP® / wBRANCH® /

WPLEX" Batalet
COMMAND Sreplaces Baib
zreplace = Balbl
"REPLACE" 8aibia
type . editentity daiblal

% The rule EDITENTITY defined apove is
evajluated, The one choseépn (via user input) is
stored in the variable TYPE, % galblala

<"at"> destination .. DSEL(type) galblaz
% The usee {s presented the noise word "at" and
requested to supply a destination of the type

chesen from EDIIEETITY, The uSer must then
identify the item to be replaced, The
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representatioo of this item is stored in the

variable DESTINATION, % Balbla2a
<"by"> source . LSEL(type) Balblal

% The replacement is collected from the user and

stored {n the variable SOURCE, % Baiblala
CONFIRM Baiblad

% Have the usSer confirm that he wants the

replacement to take place as specified, % galblada
xreplace( type, destination, source ) 8alblas

% call the primitive in the aaplication program
that performs replacements, Pass it the type Of
thing to replace, the specific instance of that

tvpe to be replaced, and the replacement, % Balblaba

COMMAND %loadg galc

zZlecad = Balel

. "LOAD" 8aicla
type .. ("FILE"/"PROGRAM") Balclal

% this command allows user’s structured text
files and programs to be loaded into NLS for
user manipulation and execution, respectively, %
galclala
fllename . LSEL(#"OLDFILENAME") CONFIRM galcla?

% Collect the name of an old f£41e from the user,
The file may be the one to load or {t may

contain the program ¢0 be link=loaded, % galclaza
xload(type, filename); Balcla3l
% pass the appllcation programfs load primitive
the type 0f load and the file nagme, % Balclaia
COMMAND %interrogate user to help him send mail to other
userss gald
{nterrogatecmd = galdl
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"INTERROGATE" Baidla
CONFIRM gajdlal

% User wants to be interrogated for needed info
to send mail to other users, % Bajldiala
CLEAR <"distribute for action toi"> Bajdiaz
content . LSEL(#"IDENTLIST") galdlaza
setfield(#"ACTION", content) galdlazp

$ CLEAR causes Carriage Return Line Feed oOn a
typewriter~1ike terminal and cauyses the command
area to be cleared on a display, The
application function setfield is called to set
the "action" field {n the cuyrrent Message header
to the list of user=recipients supplied by the

user and stored in CONTENT, % g8aldlazc
CLEAR <"distribute for information=only toi'> Baldla3l
. content . LSEL(#"IDENTLIST") saldiaia
setfield(#"INFORMATION", content) 8aldiaib
CLEAR <"titlet"> content . LSEL(#"TEXTW") Baldlag4
setfield(#"TITLE", econtent) Baldiada
CLEAR <"type of source;"> galdiab
( galdlaSa
"MESSAGE" type .. #"STATEMENT" Baldlabal
content - LSEL(#"TEXT") gajdlasala

% Message {s the same as statement, %
Baldlabalal
/ type - "FILE" gatdlaSa2
content . DSEL(#"CHARACTER") gajdiaSa2a

% The user may specify any character in
the flle, % BaldlaSa2al
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/ type . Structure galdlaba3l
<"at"> content .. SSEL(Param) galdlaSala
% Since this is an SSEL, the user may
type it or specify its location in one
of his files, % BaldlaSa3al
/ type = "OFFLINE" <'"docyment'> faldlaba4
<tlocated at"> content . LSEL(#"TEXT") 8aldlaSada

$ If it is an offline hardcopy
docuyment, simpley have the user descibe

where it is being stored, % BaldlaSadal
) Baldlabab
setfield(type, content) 8aldlaSb

CLEAR «<"show status?"> (ANSWER showstatus() /
DUMMY) Baldlab

% If the user answers "YES", call SHOWSTATUS to
present the current specification of the mail to
the user, % galdlasa

CLEAR «<"send the mail now?"> (ANSWER xdoit() /
DUMMY) gaidia’

% If the user answers "YEs8", call XpOIT to send
the mail as specified, Otherwise simply let hinm
use other commands t© change the specifications

ané senhd it, % Baldia7a

END, Bale

FINISH a2
APPENDIX 3% SAMPLE INTERPRETER PARSEFUNCTION ROUTINE 9

Assume that in some command We want the typein of a numper to
appear as an alternative of some set of keYwords, We can
accomplish this by defining a parsefunction (call it looknum)
which looks at the next input character and succeeds if the next
character is a digit and fails otherwise, 1I1f we write this
function as the first alternative in some Command, then centrel
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will pass from the interpreter to the parsefunction before it

passes to the Keyword interpreter, 9a
Suppose our command looks like! 9p
COMMAND sample = 9p1
WINSERT" 9p1a

% determine the type of insert % 9blal

( looknum() <"number"> type . #"NUMBER" 9blala

/ type o« ( "TEXTM ¢ MLINK") ) 9btlaib

% the variable TyPE now contains NUMBER, TEXT, or LINK,
Wwe now use the LSEL function to get a selection of this

type and store it in the varjiable SOURCE % 9blaz
sOuUrce = LSEL( type) gblaza

% get a command confirmation to make sure user wants this

done % 9plal
CONFIRM 9blaia

2 now invoke the insert execution function passing as
arouments the entity type and the selection of that type
% 9blad

Xinsert( type, sOurcel; 9blada

Now take a look at the parsefuynction looknum which is called by
the interpreter both when prompting the user and also during the

actual parse of the command ., S9¢
% LOOK FOR A NUMBER % Sct
(looknum) PROC( 9c1ia

% looknum lo0oks at the next (nput character, {f it is a
digit, then a true return is taken else FALSE is returned

% 9clal
% FORMAL ARGUMENTS % gclaz
resuyltptr, % ptr to the function state record ¥ 9cla2a
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parsemode, % parsing mode for the interpreter % 9claip
string); $ ptr to prompting string % 9ciazc
REF resultptr, stringg 9cla3l
femcemarennen 9clad
CASE parsemecde OF 9clas
= parsing: 9clasa
CASE looke() OF 9clasal
IN [0, *9]); geclasala
NULL} 9clabalal
ENDCASE RETURN (FALSE)} 9claSaz2
= parsehelp? 9ciasb
#string* _ "NUMIM) 9c1abpl
‘ ENDCASE}) 9clab
RETURN (&resultptr)’ 9cla’

END,
9clas
9ciag
References! 10
1) 68 report 10a
2) display interactioen report 10b
3) other old report 10¢
1) akw paper 10d
2) akw terminal specs paper 10e
6) ncc paper 10f
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THE PCPBB8 FORMAT
Introduction
Data structurés may be encoded according to PCPES when the
physical channel alloews messades which are streams of Be=pit
binary bytes,
The first byte of a data structure is a type code, with the
type zere having the special interpretation indicating that a
key is present for this data structure, nonemzero Codes indicate
element types,
DPata Structure Encoding
Key
FLAG (1 byte)
VALUE (any element)
Elements
CHARSTR
TYPE (1 byte)
SIZE (1 bYte)
COUNT (size bytes)
TEXT (count bytes)
BITSTR
TYPE (1 byte)
SIZE (i byte)
COUNT (size bytes)
BITSTRING (Count bits ((cCount+7)/8) bytes)
INTEGER (two's complement)
TYPE (1 byte)

SIZE (1 byte)

25505

1a

1a)

laz2
ib
inl
ibia
ibib
1b2
1b2a
ib2al
ib2a2
1b2a3
ib2a4
1b2b
ib2b1
1b2b2
1b2b3
ib2b4
ib2c
ib2cl

ib2c¢2
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COUNT (siZe bytes) ib2e3
INTEGER (count kits ((ecount+7)/8) bytes) ib2cé
BOOLEAN ib2d
TYPE (1 byte) 1b2d1
VALUE (1 byte) 1b2d42
FALSE=( ib2d2a
TRUE =i 1b2d2b
EMPTY ib2e
TYPE (1 byte) 1b2el
LIST ib2¢
TYFE (1 byte) 1b2f1
SIZE (1 byte) 1b2f2
. COUNT (sizZe bytes) ib2¢3
REFEAT (! byte) ib2¢4
SPECIFIEDELEMENTS=0 1b2f4a
count pata Structures ib2fdal
REPEATEDELEMENT=1 ib2£f4b

One Data Structure (representing count repeated
instances) ib2f4b}
REPEATEDHEADER=2 1b2f4c
One pData Structure Header ib2fdacl
count Data Structure Values ib2fdc2
INDEX 1b2G
TYFE (1 byte) 1b2g1
VALUE (1 byte) 1b2g92
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key

element

charst
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Eight Format Specification
The PCPBB8 Format

The value represents an integer in the range 1 through
255 1b24g2a

Format 2

T AL AL T T T L LT )

# Key # element #

bormarnefieravevwannd 28
2al

Fornvnlonerenensd

# 0 # element «
Horurnlonernnnmud

1 X 2ala
2az

fuveonelinoversapivearcananivssennn i

r # 1 % size # count ¥ text # Network ASCII

$erovalicsrnnpniveavsnnnnionnnnsd

1 1 size coynt 2a2a

$ermmalinmersanirernmnnfimennend

# 2 % s{ze % cOyunt # bits #

ereanjovesanirenscsunjiresanei

1 1 size count ((coynt+7)/8 bytes) 2a2b

foranmlionnsnsnfioewcenannd

r% 3 ¥ count # integer #* twOs complement

fermewiosnsnmanfionnraneew

1 1 count z2azc

$ormnasltonesaneni

n% 4 % 0or 1 %0 for FALSE or 1 for TRUE
1 | 2a2d
vt
*® 5 &
LR LT
1 . Zaz2e

LA A L L L P L P R L L L L)

# A % gizZe # cOuUnt % count=data=structures #

L L L e L L L L L L L L L R L e R L T

1 1 size count 2a2f
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’-----'--.----.
index # 7 % valuye # small positive integer 0<value<256

fomunalinvevene

1 1
Examples
Character string "ABCDE"

ey e T e e e L R R R DL R L ALl

FE L Lo nt ewonil e TR e B QSR R

*--.--&-----'--.--‘.----&--.--{----u&-----‘--;-ﬂﬁ

Bit string "10003111101011"

*-----g.-.--'------.---..----.-{------.-.-‘

# 2 # 1 % 1100 # 10001111 # 10101100 «

‘-----*-.-.-‘------..-.--------‘.-.-.-----’

Inteqer “‘3"

‘l’ $omarsfimesnenjicaanraveswi
g3 e e DRIV 0L e

femaevaliconvserivenwsanennd

Boolean "TRUE"

P L L LT TRk
YRR e e

femmmatbtenwem

Empty

PR R

$# 5 @

Seomensd

List of a character string "ABC" and a boolean "FALSE"

&-----6-----&-..--{---..‘---.-'-----Q---.-{-.---.-----{----.{--

wew¥d
8- 8 Worhlg TS TN 13 s SR SRR N TR
0 #
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*--.--‘---..{...--'.---.‘---..l---.-‘-----{.-.--ﬁ.---.{-----*-.

List of three tne indexes "1", n"2", n3n

$mwmenjionennjrvesnviowrnsiisesnsnisrssnfivsesanivenaniirenend

# 8 W CAREST 3y % JUSEE LT RS s T e T S A

fomerajfjcannwnjjirnennjincrsanivesnsivsvranfircssenfienranficenn=j

Index "7"

» SIS EERIT Wk

PR L R L A Al ]

Index "4" with character sgtring Key "xi"

frvmmrmajfivesenjivennrfiennaniseveniinenanfinrranjiresnni
S0 3 RN G Y T ey R 8L T TR TR

$mmmrunfinnenriirorennisovanivcannsinewaninersanienneei
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Principal Investigator: James C Norton
Basic/Applied: Applied
Expendityres: 1975 (proposed)

Labor: 75K

Otheri $80K (Ccomputeyr services and terminal lease, for two
ssots and werk statiens devoted to this practice, coaching,
materials development, ete,)

Totals $155K

Key words: Technology Transfer, online Information Systems,
Augmentation

Potential client relationship:
X DeoD
X NASA
X Other gevernment agency (almost any)
X Other client category (almost any)
CBJECTIVE

The proplem is to ineroduyce into external institytions radical
innovations representative of the way in which thelr future
knowledge work will pe done, Over the past ten Years Of
concentrated, single=purpose work, involying over 810 millien of
govenment RSD support, ARC has developed an extensive, coherent
system of teols and technigues to support an Augmented Knowledge
Workshop, incorporating computer and communication tools so
advanced that thelr repiication within an application environment
would represent extreme barriers in cost, qualifled implementation
personnel, cualified applications ccaching and training personnel,
suitably knewledgeable and oriented decision makers, etc,

Without firstehand, real=work experience with such tools,
potentia) users are unabje to perceive the pessibijities,
problems and potentjal valuejy they could not provide adequate
justification for the very high implementation costs of
acquiring computer and communication support facflities within
their own organization, and they would either have te accept a
plan for new worker organization, methods, procedures, etc, as
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designed for them by a outsider or hase their plans on
untuytored surMise of inexperienced internal staff, bal

Oyer the past fiye years ARC has planned for an experimental,
relatively large=scale program aimed toward transferring this type
cf technology into external institutions, For the past Year we
have operated a pilot seryvice that external cllients can subscribe
to, where the computer~communiations tools are brought into the
clients’ home sites via speclal communication channels frem a
central computer facility operated by a commercia)l timewsharing
company under contract to us, We now have about $§920K/yr
subscriptien business, and this is expected to increase perhaps
three=fold during the coming year, Many government agencies are
perceiving direct valye from the service, and the scope Of
exploratory applications is rapidly expanding, 6b

In the first year of servyice, we have learned gquite a bit about
the human support component o0f the service required by a client in
order to facilitate the introduction of these tools into their
exploratory application operation, and to byild awareness,
perspective of applicapility potential, to overcome inappropriate
fears, prejudices and expectations, to evolye skills and knowleddge
toward increased knowledge=worker effectiveness, to learn how to

provide sensible cost/payoff exploration plans for thelr
. management, to chocse personnel and exploratoery applications
sensibly, etc, 6c

The importance of these human support services 1s so high that
our further stages of this technology~transfer experiment are
planned to include a significant increase in the staff of transfer
specialists, These specialists require a kind of training and
experience that we as yet den*t know how to provide quickly and
effectively -« weérye depended so far on using staff that have
already acquired experience in developing and using these tools
and technigues, and tnhat have an aptitude for dealing with pecople,
We have to depend in the future upon hiring and training new
pecople for thesSe transfermfacilitation roles, 6d

The objective of this IRgD Program is thus threefold; e
1) Dpevelop ARC technology=transfer staff to0 the point where

they can directly contribute to supporting the transfer process
into our client institutions, bel

2) Deyelop the materjials and methods that regularize the
training, so that it will be possible for instanNce to transfer
this training capebility into a client organization, fe2
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3) Ready our capability to run courses aimed at training AKW
users or AKWeuUser trainers,

APPROACH

Develop a training curriculum, with appropriate materials,
practice exercises, testing procedures, et¢, (reguiring time of
current, experienced staff, Plus work-station accCess)

After screening and recryuiting staff with appropriate backgrounds
and aptitudes, this Program would support the exPerienced=staff
trainers anéd the new=staff trainees,

The opportunity seeMs to exist for offering one=shot, fixed=price
training coyrses as a significant component of this
technology=transfer process, 1I1f our experience in the early
stages 0f this program indicate its feasibility, we would prepare
one or More trial courses,

FUTURE PLANS

To work toward the objectives and approach outlined anove during
1975,

25506
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NOTE#% This draft is for SRI-ARC, and other interested SRI
personn€l, to 100k over and comment upon, I Would appreclate
discussion, I°l1 return from Washington on Monday 11 NoVv, and Would
like to talk these matters over with whomever {s interested, DCE,

ARC has just completed its proposed budget for CY 75 and 76, This
meme summarjizes my understanding of the conditjons assocfated with
this twoeyear budget, and the framework of strategy, policy, and
intra«ARC agreemnts,

Note: In the text below, "ADAG" and "AAG" stand resPeCtively for
ARC Deyelopment and Analysis Group, and ARC Appljicatons Group
(headed respectively by Dick watson and Jim Norton),

Business=planning framework, within SRI

ARC faces extreMe challenges in pursuing the potentials of its
AKW=Systems Community Development, For what would be a reasonable
approach toward these challenges, taken from a digtant view of the
potentials (social payoff, timeliness, resources apparently ready
to unlock, ete,)s the commitments would be far beyond the physical
capabilities of ARC staff, and far beyond the elagticity of SRI’s
financial operations,

ARC can only ask of SRI that a reasonable framework be provided,
in which ARC can plan and pursue these chaliendgdes wWithin
guidelines that account suitably for SRI’s relatively fragile
financial pesition, for SRI’S potential gains in businessegrowth
areas of importance to it, and for ARC’s need to do
investment/payoff planning over longer than one=year budgeting
cycles,

I think that we are approaching a framewOrk that is quite
satisfactory to ARC, Let me describe jt below i{n my own terms, Aas
basis £Or further discussion leading to a firm, mytuyally
understood agreement,

[NOTE: This is the framework within whichn ARC prepared its
proposed 2«=Year budget == Just submitted, It has been worked
out with Bart Cox in some detall, but it remains to be
nedotiated among divisions and within the financial problenms
and policies of SRI’s top executives, We hope that it works
out,]

First, we estaplished a "Baseline Income Level" for ARC, based
Upon {ts current Tota] Payroll and a negotiated Efficiency Factor
== where we hope that it would be sati{sfactory to SRI if ARC
majintained this income level over the CY 75~76, twoeyear period,
assuming constant ARC Tota)l Payroll, From this approach we
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calculated the Net Twoe=Year Baseline Accumulated Income (TYBAI),
i,e, what ARC would contribute to SRI’s income over this two Vear
period if we operated in a satlsfactory, constantesize pbasis,

Then, the pasic agreement that we seek to establish with SRI is
that ARC commit every effort toward producing that TYBAI, SRI‘s
agreement with ARC would me that we can work with a budget plan in
which our size may increase significantly, our contribution to SRI
income in 75 may be considerably below a onesyear acCrual at the
Baseline level, but where there is secondwyear increase in total
revenue and in efficiency such that we can recapture the deficit
and meet the agreedeupon two=year accumuylatedsincome target,

We assyme that limits would be Put on the excyrsions "into
debt" of var{ous sorts would be setj; and/or that perjodjc
review of ARC's performance by SRI would establish limits, so
that the confidence leyvel of SRI manageMent in having thelr
gaMble pay off cah be reasonable,

similarly, ARC needg to be able to adjust its tactics from
time to time in order to operate best Within the agreed
twosYear strategic goals and conditions, since there are an
uncommen number of uncertainties in our current view, albeit a
very high degree of basic promise,

‘ These latter expectations on our part are basically that we
know we have strategi¢ gujidelines, but yet neither we nor SRI
can freeze all of the tactical factors now,

Suymmary of cyrrent planning and buydget situationg

AAGC committing to a secOnd TYMSHARE TENEX {n Janpary (Office=2,
or 0=2), then assuming O=3 by { Jul 75, U=4 by 1 Jan 76.

O=1, O=3, etc, planned to remain as pure, stapndard=service
systems, geherally running only ene version of NLS, and not
allowing heavy compiling, or other=system uysage (e&,3, NO
FORTRAN proQrams),

1t is evident thas econtinyous, slot=by=slot service expansion
isn’t possible unti]l we have at least two Utility machines that
can €ach pe ralsed or lowered flexibly in its configuration
(therefore, in its cost and {ts slot=carrying capacity),

As presently concejved, the "roughe=environment" 0«2 machine
wouldn’t nave tnhat flexibility,

Therefore, there will be like a seven=slot waiting gap
petween the time that Oel {8 filled (at a maximum
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configuration, serving 25 slots) and the time we can bring
up 0«3 (where O=! and O=3 each would pe minimally confligured
for about 16 users), 4a2b

selling Utility €S0 service must be changed to something more

nearly an actual "TENEX resource access", where actual machine

cycles, storage space, etc, are Quaranteed, ©See belo¥ for

approach (in discssion of TENEX service), 4a3

|
|
| Notei It is also evident that the old "slot" basis for
|

Dfficee2 will be special in Utility’s line of computereservice
systems, It will be devoted te supporting mixedesystem users that
are doing extensive cdevelopment and experimentation, 4p

All of ARC’s development wOrk will be done on this machine;
generally, U=2 will otherwise be populated only by other ARC

users, Oor other external people who explicitly are willing and

able to live in a "rougher" environment == e,g, 0=2 woyld

service: 4b1i

AKW developers: ARC’s ADAG staff, as well as people
external to ARC who are developing AKy related things where
it is mutyally advantageous for them to share our "rough
: envirenment," (Early examples of the latter == MCA, using
‘ BCPL to develop the NSW Works Manager systemj possibily Norm
Nielsen’s Gang, if they take on development Work on the
Qutput Processor,) 4b1a

Applicationsesupport geople. to accegs and learn about
fortncoming system features, E,g,, AAG staff, perhaps
client architects, 4b1b

Selected external clientele using a new system as voluntary
participants {n its shakedown, 4bic

AAG’s approach, with 0O=2, te giving technicalesupport
seryices, and to charging for CSO services, will be specially
tajlored for O=2¢s special set Of gystem ysers, 4p2

ARC generally recOgnizes that it has to proyide a special
envirenment such as this, 4b2a

We don’t therefore looK to this machine to produce the sane
ratio of ARC income to ARC costs as wWe will to the
standard=service sVstenms, 4b2b

The level of technical service reguired from AAG to support
the special users of 0=2 Will initially be estimated at 3
people, It isn’t clear yet how muech will actually be reguired,
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as chargeable to Cperating expenses within AAG, For instance,
any experimental systems available and used therein would
assyMedly be the direct business Of ADAG to debug and service
== yp until the point where they are handed off t0 AAG for
operating and maintaining as part of its regular service,

ARC is commitred to improying its accounting and costing
methods towards reaching accurate and realistic cost figures
for the services it must provide its various internal
activities in support of their work, These activities will
further develop their pusiness=charging figures to transfer in
some failr way these service costs to client charges and
operating overhead,

AAG planning to estanlish a graded pyramid of services and
assocjiated costsi

Basic TENEX servicey This service includes raw TENEX
horsepower, operators, file archiving, Journal Ident and
Delivery servicing, The users are assumed to be Contributing
to our AKW goals, but otherwise we will try not to restrict
their use of software packages, etc,

Cost Of this: Accoynts set uP int® which all direct
charges for these services are accymulated;) costs to
subseribers then allocated out of these accounts according
to percent of resource each client subscribed to,

One 0f the costs here will pe associated wigh Keeping
running records of resource usage and facility
responsiveness, reliability, etc, These must be
analyzed, and constant attetion given to keeping high
quality service with fair resource access distribution,

An added charge will be leyied to this account as a
hasic "tax" that provides dojlars to pay for basic
Utf{lity=service developments (a fair amount of this money
would g0 to pay ADAG staff =« but it is AAG’s business to
collect, specify, contract, an distribute such resource),

Associated condition: To sell ray TENEX seryice for other
thap DNLS s)ots is possibile only if there is a practica)
way t0 builld a resource~uysage bouyndary aroynd a user group,
BBNfs Pie=Slice scheduler is advertised as peing able to do
this) AAG will need help from ADAG in getting such a
scheduler working appropriately,

Pessibly, if the scheduler doesn’t protect NLS users in
the way we?d have to have, there May have to be some
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|
adéitional practices emploved on DO«2 in order to let us
) sell TENEX power in a sensible way -« e,g, pPeople
scheduling, or recording actyal resouyrce utilization and
’ perodically adjusting the schedulere¢s percentage
parameters for user groups so that what they indeed get
| on an average corressponds to their fair shares of total
; sytem resources (in a yseable way),
|

Basic NLS servicey This is the standard service £0r the
clients who are doing exploratory application, Usuyally there
is one standard version of NLS being fully supported with
documentation, HELP, user training, etc,

Costingi Separate accounts to be Kept for the 1ncerna1
costs of this serviece, independent of the Basic TEN

services, Some charges are distributed to clients accordlnq
to the level of service they’ve contracted for, and others
are charded directly to a given client only when certain
services are provided directly to him, In any event, the
amount established {n his service contract will not be
exceeded,

Special, negotiable seryices; Special training, installing
and maintaining NLS in a Cilent’s system, brokering the

‘ services of analysi{s Or deyelopment people, arranging for
seryices that are better done by AAG than by a client, etc,
("brokering examples": to arrange for commynications or
terminals).,

Yet to becoMe an appreciable level of business, but exected
tO grow,

Ingerchange of tangiple services between AAG and ADAG

AAG currently agreeing to buy software service from ADAG at
averade rate of one FTE person begining in December 74, ADAG
agreesg to have the appropriately skilled help avallabple during
that time, ADAG assumes that the person’s salary and CSO
service cests are provided by AAG (charded against AAG’s
external revenue, to keep unmixed the overhead costs of running
the two different kinds of businesses),

It is AAG”S bysiness to manage this aboye "ARC CS0" facility,
and to negotiate rates,

Interchange of intangible services between AAG and ADAG

ADAG will be responsible for monitor=deyelopment work, AAG
will have staff that is equipped to d0 maintenance woOrk on the
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monitors, For instance, in 0=2, if the new FE«BE work requires
monitor ehanges, they would be devlioped and brought to
handwover quality by ADAG staff,

ADAG guys are currently exposed to lots of questions by AAG
statf, The intérchange is generally necessary to bring AAG
staff to a stable level of knowledge, and will be specifically
important to have go on at some reasonable rate in the future
to ensure effective working communjication and relationships,
For the time being, {t {s a sort of commynity~donated and not
insignicant cost for which I am appreciative,

Testing and training of ARC staffy

AAG will eventyally want to see that the Knowledge and
skill level of every serious AKW user is tracked ==
periodically tested, with results explicitly checked at
least by the user, expectably by his architect, and if
possible by AAG speclalists,

AAG myst also see thae the yser is periodically made
aware of his potential capabijity increases and of thelr
value to him, as achievable by available training
services,

For the time beinco, we’ll assyme thag some of this testing
and training service s offerred free to ADAG (sort of in
return for their free guestion answering),

Notey When TeSting and Training Seryvices are explicit and
wel) established, I think that every ARC user should be
provided them {n a definite user=develOpment program, and
that their costs be explicitly accounted fOr by transfer Of
money.,

Guidelines for currentg plan and bydget preparagioni

Growth of application commuynity Just about the Most basic set of
goals, These "dimensions" of growth are relevanti

Size == reaghing how many users, in how many oganizZations
Seasoning of users, of architects, of their management
pegree of Collaboration == attitude, perception, practice

Sephistication (range, depth, ,,,) of the CSo tools/delivery
made available,
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Diversity Of applications, or concentrations,,,
Basic, longer=term, targeting figyres,

For instance, consider that along with the growth in the above
"dimensions" of the Bootstrap commuynity, there will be steady
increase in the yearly "investment" in analysls and new
developments, toward evelving improved system and improved
methodolegies,

I*m roydhly using a figure of 85 miliion/yr by the end of
cY7s,

I hope that we can get skilled, professional effort on the
market predictions nhere, for our planning in the future,

Develpopment businessg
Associated with composite growth rate ajong varjous dimensions
will be a correlative investment rate in Analysis and New
Development,

Three kinds Of buginegs are NOw apparent as basics tO be
coveed by the ALD group

Take on specific development and/or analysis projects
within the AKW system, (AssufMe a groing amount of analysis
and development will be done by others, within a framework
where central coordination isnecessary),

Manage/coordinate all of the "centralesystem" analysis and
developmeéent,

Applicatien business:

Not plan to deviate very much from the current way the service
is sold,

High priority to CS0O delivery quality

Techesupport service delivery can be a varjable,
judiciously chosen,

Basic Orgeplans and policies:

Speclal=Interest Communities will provide a central orientation
to ARC’s whel business structure,

Our active new=business promotion will be gulded by:!
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Enlistment of new clients to join specifically designated
Speciale~Interest AKW Communities, Wwe won’t "actively
pursue" a client otherwise,

"walk in" prospective clients will be told that it is only
by joining an existing Community can wye consider selling
them Utiliy Service,

If we see extraordinary yalue to our Bootstrap Community
growth in taking on some new client where no appropriated SI
community has been designated, then we will give him special
consideration

We may charge him more for Utility service, because he
will cost us more to bring him aleng,

We may designate a new SI Community into which he fits,
if this is deemed sensiple in light of the whole BC
evolution,

We may, indeed, explicitly "not offer to sell him our
services," bacause it doesn®t fit out plans and/or
current situation,

‘ Community=nucleation activity will be Coordinated for the time
being directly by DCE, Direct service negotiations and
contracts assumedly £all out for ADG and AAG, which specific
contracts are then to be handled by Dick and Jim, Other
arrangemets expected to be made later fOr central coordination
here, Crrent commynity nucleators aret

Nucleators and ecommunities already arranged fori

Jean Iselil == NSA, possibly others in Intellicence
Community (Jean is a MITRE employee} has suUpstantial
involyement now with NSA in their econversion to ARPANET=like
internal computer~utilization system,)

Pnil Whalen == DCA, possibly others in Intelligence
Community (Phil is pDirector of systems Evaluation
Department, in SRI®'s Engineering systems Division)

Dirk Van Nouhuys == DPCS (Dirk will become a member of Norm
Nilsen's Informatjion Systems Group, in Dave Brown's
Information Science Laboratory,

Ernest Anastasjio =« CBI (some uncertainty here, until he
and Col, Kibler of ARPA HRRO reach agreement, Kibler had
thoucght that 0*Sullivan ad had a man at ISI pegqed £Or this
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role, Anastasio is with Educational Testing Services,

Princeton, N,J,) 6ald
Tentatively plannedefor Communities

(Note; "(xxx)" signifies "Nucleator as yet undetermined") bad
k]

(xxx) == SEAS (to be actively launched this Winter) bada

(xxx) == General Community Service Center Community (& SI
Community whose special interest is in serving a distributed
commurity, as per == 12445,) The NIC is an existing case,
as will bPe (pernaps) the ETS group f£or the CBI Communhity,
and potentially some group in each 0f the SI Commuynities;
also, some new clients will come on essentially just to
develcp that particlar role for some gommunity, 6a4b

In fact, many SI Commynities can potentially be formed,
by outside nucleators, whose special interest is not in
an area that has pootstrapping leverage for AKW Systenms,
Our initial support for them could (bYy policy on our
part, perhaps) require that we only deal with thelr
community nucleator and their commuynity "Workshop Service
Center" (and perhaps the funding agencies whe will
support all this), badbl

. (XXX) == Computerepided Design Commupity, (Notej; likely
that the most sensible starting place for such clients
anyway would be for DPCS operatons, especilly integratin
text and graphics, Before we explicitly lauynch a CAD
community, werd actively develop a strong subset of DPCS
Community participants who will make a good nucleaus for
gradyating into more extensive CAD AKW wOrk warranting a §I
community for CAD operations outside of their DPCS work,) 6a4c

(xxx) == Decision Analysis Community (ARPA*s HRRO appears
to be assumbling such a community, Mmore or )1ess patterned
after their CBI Community,) 6add

(xxx) == Large~Project Management Community (Potentially,
the SDMS Design Center fits here, A very important
speclalty area, with lots of (sensible) overlap with the
subespeclaties of CAD and SEAS,) 6ade

(xxx) == ICIAS Community (Information Collection,
Integration, and Analysis System), The basic, functional
operations of an ICIA System are central to almost every
augmented workshop, and every Utility client would benefit
from what can be accellerated here, But for some
organizations, thse functions already have enough central
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importance to warrant their being very active in an SI
community aimed at improving this set of "Kernel
operations", 6a4dt

SEAS (Scftware Engineering Augmentation System) will be
pursued actively as a community development process, 6ab

The ARPA/AF NSW Program forms an extrmely powerful basic

impetus te help get a fullefledged SEAS Community Joind;

hopefully, NSW and SEAS would remain {n effective

cellaboration, 6abSa

The NSW Program, as it i{s currently perceived by
carlson, ¢an only accept DoD agenCies as legal,
contractuyral participants, There is no provision feor
enlisting collaborative participation f£rom none=poD
goyvernment agencies, nor from non=goyernment outfits, gabal

I exPlicitly asked Carlson {f he say any problems in our
geing ahead with a SEAS plan that could provide de=facto
collaboration) he explicitly sald that he foresaw no
preblem, and had no personal objections (could see the

potential advantage to all concerned), 6aSa2

. Basic pleture of hew We can approach the SEAS Community! 6asSb
We count onm our AKW Utllity developing the capablility to

arrange for access, by none=DoD clients, toi éa5p1

a version of the NSW Works Manager, 6aSbla

any of the importat tool systems from the NSW world, 6a5bib

we go anead witn a SEAS Community Nucleation plan pretty
much &@s we would for apy specialminterest community,
except that we assumel 6asb2

The NSW Program has first option on any DoD clients

we {Nn fact, we'’d sOrt Of treat the NSy Program manager

as though he had “"oyr SEAS commynity Nucleator

franchise" foy DOD agencies, 6a5b2a

For initial, practical purposesr, we consider that our

SEAS Commynity will consist only of non=DoD

organizations ==« the Nucleator's franchise will

explicity be 1imited to such, 6asb2b

There is obyious advantage in the possible "happy
rejationship® dewnstrea where practically speaking tere

10
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is cloge collaboration between the union of NSW and SEAS
participants, and between their repsective
nucleatOr/manager agents, Let’s assuMe that this will
come about, and that all parties would not only benefit
significantly put would percelve the advantages,

In the early years of the SEAS Community, ARC should be
able to promote many activities that it can percelve as
directly complementary to NSW's, As The XX matures, it
would he expected that we still can communicate such
perceptions, but that the Community would more and more
develop a seasoned mind of its own,

SEAS=commuUnity nucleation won’t be in ADG, as had
previously been contempjlated, 1Instead, it will be sormebody
outside of ARC,

ARC’s Deyelopment and AnalySis Group (ADAG) will coyer the
following basic roles:

Coordination of all development and analysis work, on "The AKW
System"”, done by any grouP (ARC, other SRI, outside SRI), This
involves the "Coherent AKW System", for which it is ARC'’s
central purpose over the Next few years tO promote coherent
evolution and avallability to bootstrap=contriputing
applictions,

Here, for instance, stems responsibility for seeing that
the needs are clearly spelled out for DgA Work that is
important to System evolution and delivery, Also, for
seeing that Analysis activity gets established in
methodology, impact, and recognition of i{ts value,

Specifjc Deyelopment york on The AKW System
Specific.Analysi{s on the AKw System

ARC*s Appljications Group (AAG) will cover the following
activities:

Plan that its typPes Of CSO~delivery service steadi{ly expand ==
e,q9, as belowy

NLS {n Utility TENEX (as now)
Install and maintain NLS in client’s own TENEX

Suppert NLS terminals for remote clients, E,g,t

11
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DNLS/LINE=Processor and steady stream of appropriate
displays

Graphic manipulation terminals (as eyvolyed by NSW, and
further under DPCS imPetus),

Suppert Frontend (in ELF) == sometime between Jul 75 and
Jan 76, Frontend at Utility site, either in an 11 or in
TENEX, AsO, support Frontnd software in Utility Clientfs
site, Assulme that Frontend software can be debugged and
mantained fully from ARC,

Broker/provide NLS Frontend=Backend service where Backend
C80 service obtained via one or more commercial timesharing
companies, availahle in manner usually arranded (e,g, set up
account, bllled for resources used, etc,)

Install and maintain NLS in client’s own Frontend-ELF and
non=TENEX Backeénd computer,

Broker/contract for providing alternative/improved digital
communication to the NLS Utility,

Plan that it’s technicale=support servicCes expand == e,9,!

Testing tO0 establish levels 0f skills and knowledge
poOssessed by a given knowledge worker in relevant areas Of
knowledge work, (Towards fuylly=auytomatic computerized
testing, self administered,)

Specialied training courses, for raising skill and/or
knowledge up to prescribed levels in a given Knowledge=work
domain, (Toward fully automatic compuyter=based
instruction,)

E,9,¢ for the group that will run the Documentation
Devejopmeént, Production and Controy System for an
organization, Or, for a team of software developers that
is moving into its augmented workshop, o0r, for L10
userwprogrammers to sUpport the usere-program needs of
their local users, Or, smalleteam, bosswsecretary
groups that are going to work together in their augmented
office,

Operate the centrajized part of an AKWe=SyStem Research
Intelligence System to Suppelt developers, analyzers,
planners, users Oyt in the clientele commynity,

Operate/broker complete services for typodraphy

12
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consultation=desiagn and photostypesetting of clients”’ |
publications, 6c24d

For meetings and conferences that client aroups want to

hold in @ highly augmented environment, handle locaj

arrangements, provide for special spaces, eguipment, and

support by specifalists in "augmented meetings," 6c2e

This can pe fOr a "private workinhg group, among people
already inyclved in AKW usage; or, it couyld be to support
a working meeting tat incudes a good numper of people
unskilled in AKW technigues) or it could include
supporting an AKwWeseasoned group that wants to put on a
presentation to a larde group in the manner we did for

FJCC in 68 and ASIS in 69, bc2el
Plan that the flexipility of its negotiations, contracting,
service charging, etec, steadily improve, 6c3
Working relationships between ADAG and AAG; 6d
Regular flow of contract business between them, with mutually
satisfactory formalization, bookeeping, ete, 6dl
. Regarding "analys{s" york: Applicaions {s rupning a complex

business, Planning its future requires extensive anajysis ==

some of which invOlves the AKW System performance, delivery
characteristics, etc, which is the responsibility of ADAG to
coordinate, Some of the analysis in AAG’s Plag g Analysis

activity concerns business operations not within the AKW=System
purview (i.e, instad, concerning the brekering, charging

schedules, impact on usage patterns of given cost schedules,

ete,), I'm not clear how we should practically deal with the

latter Kind of analysiss there is some reasonapility about

either group as a home for 1it, 6d2

Witheut prejudicing later settlement as to where "hgme"
will/should be, I’1] put the AKW Sytems analysis under ADAG,

and the business~operations analysis under AAG, Being

"under" says whether it is Dick or Jim who is responsible

for providing the staffing, methodology, standards etc,

needed to support that kind of work, 6d2a

Regardless of who provides that "home", the future

contractors for any particular kind O0f service haye to

anticipate their requiremnts, and contribute honestly to

planning and budgeting exercises toward ensyring that they

can have the necessary services available, 6d2b

13
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Also, as far as I am concerned, the same analysis guy(s)
can participate in either kind of analysis activity under
this specified "homeebase" arrangement, We have plenty of
need anyway for our taskeworkers to keep track of different
people who may have different revieweresponsibility roles
with respect to a given task,

Regarding "software" work, Quality assyrance for
Utilityesupported softwyare is clearly £0r AAG’s software staff,
A certain amount O0f tinkering with the top parts Of user
programs also, But any new twists to function, practice, etc,
in software belong ynder the "devlopmentscoordination' domain
of ADAG == I°d guess that within ARC, any sizeable software job
would be done by ADAG statf under contract to someone, ADAG
can, 1€ mutually agreeaple, give explicit clearance to AAG's
software staff to 4o any development task (under similar
econtrol/coordination measures as if being done by any Qroup
outside ef ADAG),

Regarding "Quality Control" and other newsproduct
characteristics that affect the vajid business of AAG,

Whenever a new thing is being developed by ADAG, it will
generally be expected that it is destined for operational
support later in the AKW Utility, If sych {s not the case,
then that particular ADAG effoert would be yiewed as a "loss"
w= which may for some reason sti{ll represent good choices
over=all,

Sometimes a developMent item is directly ajmed toward
integration into the Utility, in whiech case AAG from the
outset needs to be inyolved in reviewing requirements,
specs, implementation approach, anticipated sideweffects,
ete,

Sometimes a deyelopment item is aimed toward satisfying a
specific need of a customer that isn't planning on its later
application being within ARC®s wstandardn Utility
environment,

NSW Comes Close here, Although the NSW Program people
may later elect this option, they so far havep't
committed themselyves as to the seryice environment or NLS
version they want to have NSw user service provided,)

We assume that tne basic characteristics of the
development jie so closely to what is desireab)le for
vtility servive evolution that we will take the contract,
do a good jop for the sponsor, and count on potetially

14

25507

pd2c

6d3

6d4

6d4a

6d4b

bddc

6ddcl




DCE 27«FEB=75 18112

ARC Planning Netes from 3 Nov 74

doing a retrofit to the Utility’s needs later, still to
goed over=all gain,

In such a case, AAG doesn’t haye as clear a position
with respect to reviewing and affecting relevant features
of the development Project, We need to work on this sort
of case,

For cases where the spongoOr definitely isn*t aiming fOr his
impilerented thing to be used in an AKW System maintained by
our Utilitys

I*d say that at least AAG should expect normally to be
able to review the ADAG preject, unless there 1is direct
and valld reason otherwise, Similarly, I think AAG
sheuld be able to offer its recommendations, and 1*'d
expect ADAG to give fair consideration (i{f it isn’t to
the sponsor’s detriment, consider acceding to AAG
suggestion),

The CoSt of any slowwdown Caused here by ADAG’s
suppofting AAG here pust definitely not be charged tp the
spensor, and basically must come out of the business
costs for AAG’s studying and arranging for new services
to come up on the Utility,

A fully cooperatiye attitude on ABAG’s part here (when
possible within existing pressures), would find them
giving reascnable consideration to deing the followingi

Suppose AAG sees where a bit of extended effort now
Wolld return much penefit in their world later

ADAG would do an addwon study, paid for by AAG, to
check out implementation costs, affects in the
sponSor’s woryd, etc,, and work therin toward
specifying an approach that would also proyide extra
benefit to the sponsor,

Then ADAG would bring up the

Bootstrapping within ARC

For yvears ARC Operated unfNder the policy that it would
bootstrap the AKW System, using what it deyeloped, and
developing only what would make its knowledge work More
effective,

Since the time we became involyved with the NIC, the
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"difference between this principle and oyr practice has
steadily widened, As 0f 1 Jul 74 it essentially has been
abandoned, 6ela

What is operatiyve noy i{s pretty much that use of our AKW
tools has to be paid for out of coentract or overhead
expenses as cah be justfled, There is no external support |
being provided for ARC to experiment == whin I know is most
ironical and which I intend to see changed (ironical in that
we are serviecing other groups that are pbeing paid for
experimenting), éeib

1 don't pelieve that it 1s absolutely necessary, for achieving
neéar=future goals, that ARC does get eXtra support expressely

for the extra rsources (computer, terminals, internal wWorkshop
architects, etc) to effectively pursue eveolution of its own
augmetation, beZ2

But I can’t imagine how ARC can carry out its longersterm role
effectively {f we don®t within a year or two get active again
aboyt our own augmentation, I°d like us to be the best example
in the werld Of a group workshop for InformationeSytem
Develeopment, for InformationesSystem Analysis, for
Complex=Project Management, el

. I haye a number Of alternative approaches in mind, towyard
improving this situation, Perhaps the strongest of them is
based upen the success of the SI Communities, and the case that
different activities within ARC can make for spearheading
application of tools and technigues relevant to particular
community (and to its participating members and interested
SpOnsors), bed

More en his topic later ,.. 6e5
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moving nsw files

Note:

This needs to be combined with the file structure types and the
conversion procedure jdeas,

Introduction
This is a description of the procedures involved {n moving & NSW

file from one file package controlled locatjion to another file
package controlled location,

General Structure

filespec = LIST ( directory, passwOrd, fllename, element=spec )

fileelm = LIST ¢ phy dids filename, element=spec )

COpY ( NSW => NsW )
Internal Works Manager routine looks up the two flle references
and determines the source and destination locations, and source
and destination file package names for the files,
Internal Works Manager routine creates a channel between the
source and destination fi{le packages (whjch are ajready open)
by calling on the local process management package,
CRTPHYCHKEN ( phi, Ph2 => pohl, poh2, pcn )

The internal Works Manager routine calls the PULLFILE procedure
in the "macro file package" at the source location,

PULLFILE ( fileSpegc, dstvPe, dst => value )
This routine simply parses Out the filespec arguments and
calls the file package toO first open the directory and then
get the file,
OPNDIR ( directoryr password => did )
GETFIL ( fileelm, disps dst, dstype "> value )

The file access parameters are cheeckKed and then the sub
proceduyre getit is called,

GETIT ( f£ileelm, disp, dst, dstype => value )

This routine actually reads the file from the local
file system and send the file via the IPC Procedure
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SNDM8G, Generally this will require a series of file

reads and sndmsas, 3cS¢c2a
SNDMSG ( pohil, message ) 3c5¢c2b
The internal Works Manager routine calls the PUSHFILE procedure
in the "macro file package" at the destination location, 3ce
PUSHFILE ( filespec, srctype, Src ) ic?

This rceutine simply parses Oout the filespec arqguments and
calls the file package ¢to first open the directory and then

put the file, 3c7a

OPNDIR ( directory, passyord => did ) 3c7b

PUTFIL ( fileelm, disp, src, sretype ) 3cTe
The flle access parameters are cheecked and then the sub
procedure putit is called, 3¢7¢cl
PUTIT ( fileelm, disp, srec, srctype ) 3¢7c2

Thig routine actually receives the flle via the IPC
procedure RCVMSG and stores the file to the local file
system, QGenerally this wWill reguire a series of

rcvmsgs and file stores, jeTc2a

RCYMSG ( pohi, message ) 3c7¢c2p

particular Structure .
NSWefile » LIST (filespec, locspec) 4a
filespec = LIST ( directory, password, filename, elemente=spec ) 4b
fileelm = LIST ( ph, did, filename, elementwspec ) 4c
Notei the nectation 4d
listname(i) 4d1
indicates the "{~th" element of the list "listname", de
COPY ( NsW=file => NSWefile ) 4f
CRTPHYCHN ( phi, ph2 => sport, dport, pcn ) 4f1
PULLFILE ( filespeec, CHNL, sport => value ) 4f2




moVing nsw files

directory <= filespec(l)

password <= filespec(2)

JBP 27=-FEB=75 1839

OPNDIR ¢ directory, password => did )

fileelm <w LIST ( did, filespec(3), filespec(4) )

GETFIL ( fileelm, RETAIN,

GETIT ( fileelm,

loo

end

PUSHFILE ( filespec,

p

RETAIN,

sporet,

sport,

CHNL => vajue )

CHNL => yalue )

message <= % a portion of the file element
speclified encoded as
structure %

SNDMSG ( pohi,

message )

a pPCP data

{f not end of file then go to loop

CHNL,

directory <= filespec(l)

passwerd <= filespec(2)

dport )

OPNDIR ¢ directory, password => did )

fileelm <« LIST ( did, filespec(3), filespec(4) )

PUTFIL

PUTIT ( £ileelm,

loo

end

( £4{leelm,

pt

RCVMSG ( pohi.

RETAIN,

RETAIN,

dport,

dport.,

message )

CHNL )

CHNL )

% a portion of the file elemMent specified decoded
a PCP data structure % <= message

from

if not end of f£ile then go to loop
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New grists for ,s, 2E INSTITUTIONAL RESOURCES AND RELATED PROGRAMS

In SRI's Telecommunications Sciences Center, there is a project
headed by Roger Hough, entitled "TelecoOnferencing Systems: A State
Of the Art SurvVey and Preliminary Analysis", peing done for the
National sScience Foyndation under the "Social Systems and Huma
Resources" Program, The project is surveyinag sites and systems
that have been established in the past, Some video systems go
pack to 1960,

Hough Notes!

"Teleconferencing” in their terminology is group
communications == so common thing is to have conference rooms
at dispersed points, conneécted by video ete,

Most widespread connotation is electronic mediated Qroup
communications, groups in real time, having some or all o
thir communications be via electronic media,

Or alternatively, several persons, doing confernce ,,,
Mostly real time

‘ Many more examples of oice and video specific activities
than computer conferencing == wniCp (s by ffar tpe
smallest segment,

more than two peoPle,,. Otherwise egsengially
"Dystributed Djialogue {n *confereNce mode’" {n AKW
languyage,

How woyld their df ryle out professiona joyrnals...,
Because they talk of electroni communjcatjions (telegrams
would pe in,,, i{f broadcast)

Identiflid 40 or 50 sites/sYstems, elther operational or
eXperimental, Most of them eXperimental, O0OnlY about 5 are
computer=communication, Rest are split about half/half in
having video or not to supplmet the aydie, Som have
facsirmile-graphics supplement,

Computerized is our only comparable,,

FORUM

Tyreff

Bell Northern reserach doing spinoff
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@
OEP leftover
Cite (From Vallee’s paverr, P 123

Turoff 73,

Vallee 74

Conrath, 72

Schuyler and Johansen, 72

Lots of general 1it on such as subst communic for travel, etec,

Any prior Teleconf stuff been used like for our Group Study
application?

He deoesn't Know,
Turoff*s aim sort of to support policye=setting etc,

deliberation on a fairly urgent topic, S8till being used ",,
in crises situvations,,"

‘ 0lé Grists
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This draft (s aimed at Category 2 of the Program Solicitation

| Grist from Drafti/2

I

| NSF 74«38 (ARC XDOC == 24354,), entitled "Improved Disseminaton
|

and Use gf Scientific and Techpical Information,"

Support center for special study efforts by disbributed
groups,

Aimed to support the participants of a specially
commissioned study of some topie, wherei

reference information is generally to be gathered,

a framework for a report is developed (eyolutionary.,
perhaps).,

objectives clarified,

terminology settled,

main issues isolated,

sub=droups assigned special study areas,
‘ m€roranda exehanged,

trial drafts and thinkpieces produced and commented upon
and reviewed etc, and then revised,

formal bibliographi¢ accumulation, etec,,,

Essentially all of the basics are available now to Support
this, Experience of DCE in the twosyear INFOSYS panel was
relevant; note the bibliographic support provided then, as
well as rydimenatary drafte=Cycle support,

Request support for ARC staff to:

solicit, in conjunction with 0815 staff, candidate study
groups, to whom this service would be Offered on a
specialecost basis (cost issue discussed below == pasic
assumption is that O0SIS wouldn’t have t© bear all of the
operaional cost of a study=group’s support).

Help design the procedures, methods, information
structuring, etc, for the particular group, to sult their
particylar nature,
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Provide constant monitoring and consultation; towards
nelping them around troubles, developing more value, etc,

Assume that Utility capacity is procyred for them,
Pyt that the extra=heavy distrjibutjyon, pPlus the
transient natyre of the participants, makes their
ratio of help need tO their Utility charges too® high
to have all of their help come from normal Utility
charges,

Develop special additions/extensionsg to the Utility
service thatimprove its effectivess and/or reduce {ts
operational cost for this particular kind of applicaton,
EqQst

Flexible set of patch=spooling and deferred=eXecution
suppprt services (OCR, paper tape, spooling on local
hosts or specially set=up minis, spooling in
commercial TeS systemer, dlaleup modem teleprinter,
microfiche, ,..

Complete microfiche services for both compter=held
materia] and xDoC, incjuding Computeresupported
cataloging, indexing, retrieval, and access operatons,

Special docymentation, training, computerwajided
instruction technjques that seryve the jsolated
participant (and especially his secretarial helper),
Distribytionsgcongrol processes, for keeping track of
drafts, reviewers, authors, and their due dates, their
sign=o0ff protocol, etc.

coordinagion with the chosen EPC for prodyction oOf
the f£inal report(s),

Category~=2 RFP Spect! (osisrfps2igepbtzn) (osisrfpslixhzb)

Category 2% Innovations and improvements in science
communications systems and services

Emphaglsg is upon
information "intermediaries" and services
which provide

condensation.,
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B :
filtration, 2ajalb2
validation and 2a3alb3
relevance fynhections, 2a3alb4

Innovations in ## 2a3a2
publishing, 2a3ala
retrieval, 2a3azb
and user services ## 2ala2c

are eligiple, 2ala3l

Projects may be 2a3a4
design and development efforts oriented to #+# 2alada

specific innovation 2a3adal
in the 2aladala

. technology, 2al3adalal

organization and 2a3adala?
management 2alasalal

of scientific commynications, 2a3aqalp

Or Operational experiments designed t0 #x 2a3aé4b
test and vajlidate 2alaé4bl
hypotheses 2a3adbpla

or promising innoyations 2a3a4bib
developed from prior research efforts, 2a3aédp?2

Areas of special interest include; 2a3as
improved retrieval techniqgues and capabilities, 2a3aba
innovative products and services ## 2a3asb

which can be offered by 2a3abb|
®
5




DCE 27«FEB=75 18142

Residue from preparing NSFe0SIS SSSC proposal (24758,)
@
libraries and
information seryice centers,
costw=effective
information storage media and
retrieval/delivery technoloay,

paperless publication by means of micrographic and
electronic media,

costeeffective resoyrce sharing,

cooperative endeavors in document delivery services.,
and

uSer=oriented publications,
Innovations and improvements may bhe
in the
technology,
ordanization, or abje
management
of
scientific communication and
technology transfer
seryices,
ARC/BC/DCE potential for each cateqgorys
category 13 ImprOyements in the managemnt and use Of
scientific and technical information in industrial settings
that only studyetype of progects,

Category 2! Innovations and improvements in science
communications systems and services

"Systemagic studieg are reguired see" == direct impliation
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Open for most of DCE/BC basic explororatory development and
application; e,q, RINS/HNDBK kickoff

RINS/HANDBK suppert for a number of the projects here could
be considered; at least, the Utility services would be
avajlable, and ARC#P2 (ARC Project under Category 2) could
work on the conyentions, techniques, liajison, etc,

Dialegye among all O0f the different particirants could be
most beneéficial,

Censider some simplest way to support JouUrnal/XDOC
dialogue between 0SIS and its contractors here,

Minimal terminals required -=- TTY33 dialupy TWXy maily
phene, etc,

Each contractor like one ¢f the old NIC stations,
Censider proposing ufiche for ,,, DDSS, RINS, HNDBK,,,

Note the running start on RINS/XDOC collections via
NAS/INFOSYS, NIC, our general XxXpOcC,

. Seemingly special relevance for RINS/DSS/HNBK suypPport == in
Project

Category 31 Tests and analyses of marketing strategies and
technigues

Consider marketing in "cooperative sys dev and service
support" domain, making it as directly usefyl in BC world as
possible,

Would need to be other parties do the study here, pegple
skilled at that kind of work,

Category 4¢! Economie characteristics of sclientific and
technical informatien communication

Cf 4¢1! Data pbase == STI RINS correlation?

Again, perhaps direct tie to the BC world, its economic
characteristics?

Would need to nhe other parties do the study here, people
skilled at that kind of work,

Category 5; Ferformance evalution of services and systems
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Special features in BC world? Evaluate services and

systems, as for the STI world of tomorrow? 2b5a

Would need to be other parties do the study here, people

skilled at that kind of work, 2b5b
Category 6% Energy R&D information 2bb

the old "evolutionary, community info=service center, etc,"

== how about a deslan plan, consistentwith the general
bootstrapping approach in the other AKW and STI things that

ARC relates to? 2b6a

Category 7% Data tagging == design studies and operationa
experiments 2b7

BC world needs to work with data and analysis, Many of its
prime ciients wouid, too, Would be neat to get a leg up, 2b7a

Could one do the sort of planning and designing, perhaps a
bit of prototypical experimntation, under 0OSIS support, to
where it would really show one of the larger=funded
data=analysis clients how they could go? Check with Dave

Maynard, 2b7b

SEI*s large=scale datawanalysis Programs could be
buyers; NSA als0O; probably many, 2b7b1

Could help a lot if ARC could get support to carry
through the formylation and convineino stages, 2b7b?2

Category 84 Editorial processing center == operational

exXxperiments 2b8
A flaming natural, this ene, 2b8a
Current plant 2b8b

SRI (via nielsen's group, invelving Placko and DVN
undouptedly) prepose the following: 2p8p1

Plan to set up an operational, prototype EPC, to do the
whold job on editorial processing for technical reports
and journal papers, 2b8b2

It would be based upon AKW Utflity tools == oOnly uSng
what is available to any Utility Client in the way of
comptuter services, 2b8b3
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Probably inyolve new features beina developed! but
expect largest prt of support to Q9o for the procedures,
testing, evaluatinag, ete,

Weuld run editorlaleprocess Jobs for pepgple at some
reasonable cost (e,9, at first being comparable to old
waysy) 0OSIS project taking up the slack, When get thehang
ofit, and really know how to do it and what the
break=even cost would be, See if can get business
charging that, 1If not, determine where best could invest
in order to do0 so, When et he seryvice shaken d4own, offer
it to selected (like with mutual selection with OSIS
staff) clients on the outside ==~ remote service,)

Category 91 Assessment of the health of the scientific and
technical communication system of the United States

General! pessible launchings!
Consider starting with Just some of the 0sSIS staff (initlally,
just the TIP Program staff) as a first nucleus of users, at
their Penn=Ave offices,

Latey, More of the 08SIS gtaff, and organizZational units
' outside 0SIS, even outsjide NSF,

Would somebody have the time reqguired of a KW Architect
role?

Characteristics of the KW Architect;

A person accepted {n the user community, Needs god
personality; should be yoyng enough to devote time and
energy heavily toward larning the skills, gaining the
specific experience (n training, in exploring the new orking

What needs tO be done, for BC3
Provide an added attraction
to Key tyPes of clientele
in the way of

releyvant inelligence and handbook stuff

Establish prototype
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of such nuclear, community information services

for adoPtion by otherworiented communities

especially a subsequent, formally pursued STI Community

Provide for coherent extrapolations of NP
that are kept visible to all and
that all relevant parties participate in

Provide special base for complexegygtem developers
especially informationesystem developers

Get developméent Ueingd for support te distributed community
participants

e,d,, seryices that sypport special=Collection narde=Coby
like ufiche support in the RINS, DSS, Handbook domains
Trial propcsal spec, under Category 2i
‘ Toyards core for BC’s nycClear info services

Operative support f0r developers of complex information
systems!

Already there are services that basjcally sucport DSS
Know that improvements are in line, Could either

propose implementing some of them herer Or just
gauranteeing to provide the "NP collectings coherent

presentation, ete," support so that others can buy and

develop,

The DDPCS (EPC in thelr terms) part of this is being

adressed under Category 8 == even if not done with SRI’s

approach ter, the community tht this proposed project
works in will have DDPCS support, and a commitment
towards bullding a specialeinterest commynity that will
be developing it,,

RINS hasg a bagiec mechanigm (XDOC catalogs, Journal,

etc,), needs a specific application effort, to coalesce

methods, proviide clear examples, that can support the
collection

10
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Basic tools for Handbook devyelopment and publication
alreay exist, ang for control of its distribuytion, and

for "Query" ype of On=line access, 2elad
ARC Locator is a prototype, cOvering the basic CSO
part of our AKw, 2elada
Towyards an AKW System=deyeloper’s Handbook, need work
en 2eladp
terminology, 2eladbl
completeness iIn depth 2elaéb2
implementers as well as users, 2e1adb2a
usér orgimethod as well as features, 2e1aédb2b
Cross referencing 2e1a4pb3
Yet to be done is putting it together as
broader=scope thing 2eladc
THE CBI part has HELP as a tentativ start, 2elas
. References; 2f
(bprox, pcitnumiwza) for Citaticn=renumbering program 2f1
(bProx, PlsPiwzg) £0r lead=SP forcing 0f all statements 2£2
("cApp" 18D ")) 2£3

In January of 1974, ARC began operating an "AKW Utility
service" as descripbed in (Apx11), (App=11), (P6Dratft, App=i),

(Ref3), (Ref3), Basically, it provides! 2£4
(App~11), dddddddd 2£5
(proposis,lihetkl) 2£6

SINCE (11=DEC=74 15155)) 2£7

SINCE (12~DEC=74 01:585) 2f8

(prop) (proposis,1ixhbznA) 2£9
(App=1) Appendix | 3

11
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[NOTE; Plan for this to be built up into a reasonably detailed,
coheent description 0f the tools and techniques applicable toO the
proposed service, Originally developed this text under
"Institutional Resources ,..," Section (2E) == all of the "(App=)"
references in this text, and the propsal body, will have to be

bumped by 1 to enable this Appendix 1 t be inserted,] 3a
NIC Notes (nnnn:) 3al
Shaky hard vears; learning 3ala

Difficulty with large clientele of low training level ==
would expect Specia) Study Groups to have lowwstrainables,

but net so many, nor S0 unreachable, nor uncontrollable, 3aib
Particular service features pof note: 3b
CML 3bl
HELP ang ? 3b2
Line Processor 3b3
Telenet 3b4d
‘ Caleylator 3b5
PDPCSs Cemmunity Plan 3b6
NSW impact} b7
Little things that can helpi ic
citation control during development of a document 3¢t
Uger programs for message manadement 3e2
Correspondence management using Journal and XpOC 3c3
Bipliographic control for distributed Collaborators 3c4d
Private=collection management, mixed Journal and XDOC deS
Mini=essays 3a
Microform Ccollections, indexing, retrieval, and access 3dl
Spectrur of textual communication media 3d2

12
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|

\ Teleagraph tie=in

I Sharedescreen dialoague
|

|

|

|

|

The dimensions of Augmented Collaborative Dialogue

"Teleconferencing"

< ENGELBART, C2NOT,NLS$32, >, 14=DEC=74 18131 DCE 33353 Title:

25509
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and Handbook Services for a Technical Discipline

ABSTRACT

A small, specialized, scientificetechnical community, pursuing
a common discipline or pmission, Cap benefit from specia)
information services that are the trial prototypes of future,
generally available ST1 systems,

This preposal is for setting uP and operating a core,
prototype, '"researcheintelligence and handbook" service center,

The topical area covered would be that of
knowledge=workshop systems,

The center would use the basic computer tools available
operationally from SRI®s AKW Utility (see Appendix A),

The center would initially serve a relatively small
community under 08Is funds) the techniques, methodology,
information structuring, etc, developed would be capable of
supporting service in other larger centers that later can
serve other sclentifice-technical communities,

It is expected that several existing, on=line,
speciaj~interest communities, and a number of subseguent
such, will support the operational expansion of this
center, towards its becomin a ulle=blewn prototype serving
widely distribyted, dynamic community,

The project would Sypport the person carrying the
chiefearchitect and editor=in=chief roles

and in his setting up te core methods, information bases,
knoledge struectuil g, and speclally adapted uyser features,

i 171
#% 0
NARRATIVE
Introdyction
Project Goals and Det@jled Objectivest

Geal 1: To make operational a small, specialw=purpcse
"resedarch {ntelligence" system (RINS), comprised Of:

A special collection of working=grist information:
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making up the relevant material to support the 'chietf
architect" of a long=teérm, veryelarge, systems

project, This "intelligence base" exists in two basic

forms 4blala

Externale=document (XDnNC) reference == bOOKS,

reprints, memos, Clippings, equipment catalopgs,
photographs, moyvie £ilm, photographic slides,

letters, etc, 4blalal

Compyter=held text, comprising notes, memoranda,
reports, etc, within a computerized, full=text
memoranda and publication system (the NLS Jouyrnal),
4plala2
A computerized catalog (see Appendix A) fOr both the
XpOg and the Journal collectiong == 4blaib

from whieh hardecopy indices, shelf=listings, etc,
can be produced for special sub=collections? 4blaibi

to which there is on=line retrieval mechanisms; 4blalb?2

to which there may be on~line citation linking
‘ from computer=held text (e,9, from NLS Journal

items == see Appendix B), 4plalp3
Study Plan 4b2
Organization and Management Plan, 4b3
Dissemination of Results 4b4
Institutional ReSouyrces and Related Programs 4b5
Personnel 4b6
BUDGET AcC
(g) Guestions to be answered! 44
How many XDOC entries? Journal entries? (c2not,023) 4dl

[Thelr exact werds, segmented and structured by DCE)
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Structured notes from DSIS/RFP (XpOC == 24354,) DCE 23=N0OV=74

< ENGELBART, OSISRFP,NLSy10, >, 2«DEC=74 11345 JUML 3333 ,DIR=1}
,PLD=%@; RHED=
"Structured notes from OSIS/RFP (XDOC == 24354,) @SPLIT; DCE
23=NOV=74"}
TC( LevClip=2; Trun=1; SCR=1; @PLEV=1; / S8CR=2;)

SINCE ( 16=0CTe72 3:20);
@MCH=65; @SNF=72; @DLS=0y @PGN=0y; @PES; @YBS=}1,
@HRM=72; @F=
"(Their exact words, Segmented and structured by DCE) @SPLITjPage
@GPN3 "y @FRM=72;

(Their exact woerds, segmented and structured by DCE] Page 1
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Category 13 (mMprovements in the management and use Of
scientific and technical information in induystrial settings

Engineers and R&D scientists working in industry comprise
a very large and highly scattered user droups, and are
generally not well served by present information services,

Despite the size of this group, thelr information needs
and value returned by services to them have not been
adequately studied,

Systematic inyestigation is required before major
improvements in services te industry are develgped,

Examples of topics which need to be addressed includeg

the relationship between RgD productivity and
avajlability of or form of STI delivered)

roles of corporate library or information service
centers in helping yserss

information about purchasing patterns and behavior
cinstitutional ys, individual);

analyses O0f the motivations of information users;

effects of maNagement policy and attituydes on technical
inforrmation utilizationy

and barriers to effective yse of sclentifiec and
techpnical information ipn industrial settings,

Category 2t Innovations and improvements in science
communications systems and services

Emphasis is upon
information "intermediaries" and seryices
which provide
cendensaticn,
filtration,
validatien and

relevance fynctions,

[Their exact words, seqMented and structured by DCE]
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Structured notes from OSIS/RFP (XDOC == 24354,) DCE 23=N0OV=74
|
‘I’ |
Innovations in 5b2
pyblishing, Sb2a
retrieval, S5b2b
and user services S5b2c
are eligible, S5b3
Projects may be 5bé
design and development efforts oriented to 5b4a
specific innovation Sb4al
in the 5b4ala
technology, 5b4alal ‘
organization and 5b4alaz |
management 5b4alal i
‘ of scientific commynications, Sb4alb |
or operational experiments designed to S5b4b
test and validate 5hdbi
hypotheses S5bh4bla
or promising innovations Sbdbib
developed from prior research efforts, 5bdbp2
Areas of speclal interest includel 5p5
improved retrieval techniques and capabilities, 5bSa
innovative products and services 5b5b
which Ccan be offered by Sb5p1
librari{es and SbS5bhla |
information seryice centers, 5bSbib
coste=effective 5b5¢C
&
[Their exact words, segMented and structyred by DCE) Page 3
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| Structured notes from OSIS/RFP (XDOC == 24354,) DCE 23=NOy=74
B i
information storage media and S5bS5cil
retrieval/deliyery technoloagy, 5pn5c2
paperless publication by means of micrographic and :
electronie media, 5b5d :
costweffective resource sharinag, 5b5e :
cooperative endeavors in document delivery services, ;
and 5bSf i
usere=oriented puyblications, 5p5¢ :
Innovations and improvemeéents may be 506 !
in the Sbea i
technology, 5b6al
organization, or abje S5p6a2
management Sb6a3i
‘ of S5béb
scientific commynication and Sbébl
techhelogy transfer Sb6b2
seryices, Sbéc
Category 31 rTests and analyses of marketing strategles and
techniques S5c
Innoyative markKeting strategies for disseminating R&D
results need to be investigated in order to 5ci
create uUser awareness, and to Scla i
broaden 5cib i
the Secibi |
user and 5¢cibla |
eConomic Sciblb

bases of 5cip?2

[Their exact werds, segMented and structured by DCE])
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Structured notes from OSIS/RFP (XDOC == 24354,) DCE 23=N0y=74
publishing, 5cib2a
retrieval, and Scib2b
library Scib2c

cperations, Scib3

Marketing stratedies should be based upon the conceépt 5¢2

that "information" is a "commodity," and 5¢c2a

that innovative marketing theory and practices could

expand sales or enhance dissemination, 5¢c2b

0SIS intends to Sypport 5¢3

studies of S5cia

the effects of marketing variables sych as S5cial

price, 5c3ala

promotion, 5c3alb

product design, and Sc3alce

distribution methods Sclald

on 5c3a2

use and valye of 5c3a2a
scientific and technical information products and

services, Sc3a2b

The program also intends to sypport 5ci3b

marketing research on Secidb!

utilization of Scibia

scientific and technical information and S5ci3pilal

the {dentification of Sci3pbib

new applications, 5¢c3bibi

new users, and 5¢c3bib2

[Their exact werds, segmented and structured by DCE] Page %
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required new services; 5¢c3plb3
puilding and tegting of models for simulating the 5e¢3b2
STI markKetplace or 5¢3b2a

some sigonificant proportion of the overall
marketjy and Scib2b

torecasting studies related to future markets for

s11, 5¢3n3
Studies of S5ci3c
purchasing and consumer behavior relevant to 5c3ci
designing marketing strategies and technigues 5c3cla
fOor scientific communicatjions S5ci3cib
may als0 be supported, 5¢3d
Studies may be 5c4
. conceptual or empirical and Sc4a
may ke directed togyard 5¢c4b
any segment of the 5¢dbil
information markKetplace or S5c4bila
service operations 5¢cdpib
sych as 5¢4b2
journals, Sc4b2a
abstracting and indexing services, or S5c4b2b
lipraries, Scdb2c

Category 43 Economic characteristics of scientific and
technical information communicatien 5d
One of the major barriers 5d1
to the development of S5dla

[Their exact werds, seagmented and structured by DCE] Page 6
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cost effective aNd user responsive Sdlal
scientific and technical commynication services S5dia2

has peen the very limited amouynt of data Sdib

on the economics of information transfer, S5dibl

The program intends to support projects desiged 542
to generate concepts and data 5d2a
relevant to pelicy and management decisions or 5d2al

to develeop and test S5d2b

detajiled input/output matrices and simulation models 5d2bl

|

cf the STI marketplace, 5d2b2 {

Efforts shoyld contribuyte to 5d3 !

the cevelOpment of 5d3a |
. a comprehensiye data base 5d3al
for yse {n 5d3b
describing and analyzing the 5d3bl
transactions, 5d3bla
economic character, and 5d3bib

markets Sdibic |
for STl prodycts and services, 5d3bh2
Results should help 5d4
to identitfy 5d4a
new product opportunities and 5d4al

new market potentials 5d4a2 l
in scientific and technical communication, S5d4b
Suitable topics of investigation include 5dS

[Their exact words, segmented and structyred by DCE] Page 7
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supply/demand relationships; 5d5a
direct and indirect (external) costs and benefits of

services, 5dSb
cost functions and economy of scale, 5d5¢
consumer preference or indifference curves, and 5d5d
price elasticity, 5d5e
Category 51 Performance evalution of services and systems 5e
Data, literature and services continue to expand rapldly, Sel
Producers, purchasers, and users need 5e2
methods and data for 5e2a
evaluating what they are 5e2b
offering, 5e2pbl
buying 5e2b2
. or ysing, 5e2b3
DSIS {s prepared to support studjies 5e3
designed to 5e3a
measyre the performance of 5e3b
scientific and technical commynication enterprises S5e3bl
in the United States , 5e3b2
Studies may include 5e4
analyses of STI services 5e4a
in relation to their 5e4p
economic ylability, S5edpi
cost/beneflt ratios, 5e4p2

QroWwth rates, 5e4p3 ;

[Their exact words, segmented and structured by DCE) Page §
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yser acceptability,
petential market expansion,
return on investMmeNt,
impacts on users’ share of the market,
impacts on scientific and technical activities, and
other related variables,
Criteria used
for evaluating
speclfic information systems or sServices
may i{nclude
cesSt (of
desian,
development
and operations).,
content of data bases
(scope,
quality,
currency).
retrieval performance
(Speed,
format,
usability,
efficleney and ease of operation),
expandability and linkage to other systems,

reliabiiity,

[Their exact words, segmented and structured by DCE]

5edbd
S5e4b5
5e4b6
5e4b"
Sedp®
Se4b9
5e5
5e5a
5e5al
Se5b
S5e5bi
5eSbla
5e5bib
SeSbilc
5e5b2
5e5b2a
5eS5b2b
5eSb2c
5e5b3
5e5b3a
5eSb3b
Se5bic
SeS5bid
SeS5p4d

5e5p5
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accessibility, and
value to users,
The purpose Of such investigations is

the cdevelopment of generalizZed performance evaluation
systers

for use by
information services managers,
policy makers,
and Users,

Category 6t Energy R&D ipnfermation
The energy R&D literature

is abstracted and {ndexed

by maény Seryices,

' 4ll ©of which must be consulted by an inyestigator
seeking comprehensive coverage,

This sed@rch for {nformation is costly and
timesconsuyming,

sonmetimes to the point that investigators f£ind the
effort is not worthwhile,

0SIS intends to sypport projects
to develop and test
ways of making

the Nation's existing energyerelated R&p information
and data resources

quieckly availarle and easily retrievable to users,
Projects must pe

empirical,

[Their exact words, segmented and stryctyred by DCE]
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pragratic, 5£3b
of short duration, 5f3c
and addressed 5€£3d
te the 5£3d1
technical, 5f3dla
organizational and S£3dib
managerial fynctions Sf3dic

of the energy R&D information transfer S5£3d2
from originator to ultimate user, 5f£3d2a
Projects will be considered for: Sf4
# development and comparative evaluation Of 5£4a
methodologies for 5f4al
. indexing the energy literatyre and for 5f4ala
retrieving eneragy information 5f4alb

from existing mechanized information systens, 5f4a2

# feasibility and preliminary design studies Of 5£4b
a national energy RgD information center and 5£4b1
speclalized information and data centers 5£4b2
for specific energy flelds, 5f4b2a

# preliminary design studies of s5fdc
the connectingd and interfacing sYstems needed 5fact
for a Sfdc2
national and international Sf4c2a
energy R&D S£4c2b
information and data 5f4c2c

[Their exact werds, segmented and structyred by DCE] page 11
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D
network, 5f€4c3
The technigyes 5£5
developed and tested in the proposed projects 5f5a
myst also be applicable in other national need areas S£5b
such as the 5£5b1
environment, 5f5bla
natural resources, 5£5b1b
pooulation, and 5fSbic
food Sf5bld
information fields, 5£5b2
Category 7: Data tagging == design studies and operational
experiments S5g
Direct access 5g1
‘ to the quantitative data Oof science and technelogy Sgla
cannet be assyred yntil Sgib
impreved MethCds are developed for Sglc
identifying the data content of papers pyblished S5gid
in primary Journals and in 5g1d1
technical reports, S5g1d2
A natural first step toward the resolution of this problem 592
is te provide a coneise description 592a
of the data content of a paper S5g2al
throygh the incorporation 592b
of wellwmunderstood data descriptors or tabs S5g2p1l
inteo the article apnd/or its abstract, 5g2¢

[Their exact words, segmented and stryctyred by DCE) Page 12
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0SIS is prepared to consider proposals for 5g3
intensive design studies 5g3a
airmed at theldetailed specification of sych
innecvations, 5g3al
Propesals for operational experiments 593b
can be considered for those organizations or droups 593b1}
that are alreadv clearly beyond the desidn stage
of data identification, 5g3bla
Projects inyolving energy=related data tagging 5g4
will be given priority consideration, 5g4a
Categery 83 Editerial precessing cepter == gperational
experiments Sh
An edjteria) processing Center (EPC) is a meChanism 5hl
for combining small publishing operations Shla
te achieye a scale great enoygh 5hial

for costweffective {Nyestment iN modern technology. 5hlaz2

A fully i{mplemented EPC is conceived as S5hib
a coMputer*pased coOmplex Shipi
through which are channeled all communications

between 5hib2

an editor S5hib2a

and the S5hib2b

aythors, Shib2bl

referees, Shib2b2

and printers Shib2b3

with whom ne i{nteracts, Shib2c

A study repsrt has receptly beepn completed 5n2

(Their exact words, segmented and structyred by DCE] Page 13
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which described in detail
four possible EPC# configuyrations

and discusses the teehnical and economic feasibility of
each,

0SIS is prepered to conslder proposals for
the testing of one or more operational EPCs,
A proposed EPC
may beé an independent entity,
either proprietary or not=for=profit,

or it may be established within the frame=wyork of an
existing institution,

The proposed

configuration need not conform to one 0f those
described in the reportg

however, the proposal should discuss in similar depth
the services to0 he provided,
the community of users,

and proyide details related to coordinated
finCHC1ﬂgo

Category 91 Assessment of the health of the scientific and
technical commUnication system of the United States

0SIS intends tc provide support for an annual assessment
of the health of the scientific and technical communication
system of the United States,
The assessment should {nclude

development of national performance measures

for eyaluating effectiveness

in the

[Thelr exact words, seamented and structured by DCE]
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5h2a

5h2al

5h2b
5h3
5h3a
5hé
5hda

5n4dal

S5h4b

ShS

5h5a
5h5b
5hS5k1

5hSh2

5h5b3
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511

512

5i2a

542al

5i2ala
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acquisition, 5i{2atatl
publication, 5i2a1a2
distribution, 512a1a3
retrieval, 5i2ala4
and use 5izalas
of scientific and technical ingormation; 51{2aip
application of these measures 512b
te indicate changes in the social benefits 512b1
rendered by eoOmmMynjcation services; 5i2bla
identification of recent major advaNces and losses 512¢
in commynication capabhilitiesy and 5i2¢1
identification and analyses of serious, persistent
problems 512d
‘ related to dissemination of scientific and technical
information, 512d}1
Proposals should ineclude two phases: 513

(1) a design phase in which performance measures and
research methods will be developed and pilotetested; and 543a

(2) the field research phase {n which data will be
Collected, analyzed, and prepared for publication, S513b

Field work should be limited to assessment in mide=calendar
year 1975, 514

Calendar year 1975 will serve as the bench mark for
subsequent annual assessments, §14a

Therefore, a wide range of variables should be
included, 514p

Emphasis should be on the health of operational services.,
including those by public, private non=profit, and
profit=making organizations, 515

(Thelr exact words, segmented and structured by DCE] Pade 15
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0818 may support more than one project at the design
level, but will not fund more than one subsequent field
effort, 516

Offerors snould knoy that the National Science
Foundation is supporting a rejated stydy on the
development Of {ndicators Of the suppPly and demand for
scientific and technical information, Initial results
of the indicators study will be available by summer 1975
‘ to any organization conducting the assessment study.
Indicator data are seen as input data for helping with

} the assessflent task, 5i6a
081s staff will take an active role in working with the
organization during the assessment fleld work, 516b
PROPDSAL FORMAT 5]
Cover Sheet 531
Abstract 532
Not to éexceed 250 words 542a
‘ Summary of the project, including 592b
The objctive, 542b1
approach or methedology, and 592pb2 5
anticjipated impact, 592p3 ;
Narrative 533 |
Concise and t¢ the point, 533a |
leaving less essential details for appnhdices, §i3al
Shoyld include sections ong 533b
Introduction 533bp1

Short statement of project goals and detalled
obJectives) 533bila

anticipated penefits and impact of the proposed
activity on STI services and/or use; 533bib

[Their exact werds, segmented and structured by DCE) page 16
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X relation to the present state of knOwyledge and
activity in the £ild,
Preyioys work, and
work=iniprogress elsewherej an
a bipblicaraphy of pertinent literature,
Study Plan
A majorporton £ the narrative should be devoted
to the propsed research design and methodology,
The general plan of ork ad of specific procedures
to be folowed should he clearly specified,
Organization and Management Plan,

Scnheduleés and detailed work statements should be
prepared, containing staff assignments and showing
the necssary stepPs for achieving the project
objectives,

. Estimates of time tO reach each steP shoyld be
included,

It is essential that there be identified a single
person with responsipiliy for planning,
coordinating, supervising, and integrating the
work,

When organiztional collabcoerative arrangements are
utijized, the motivation and rationale for such
collaboratioen should ne dicussed, along with
detalls regarding how the work will be
coordinated,

The inyestigators are expcted to Sybmit a phased
program plén with checkpoinnts and mijestones
ofprogress, including two or three reyiews bythe
Fundtion+s staff, Relationships between tasks,
personnel, and budget items muyst be shown in a
single exhibit,

Dissemination 0f Resylts

Institutional Resources and Related ProOgrans

[Their exact words, segmMented and structuyred by DCE])
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5j3plc
5i3plcl
§j3blec2
5i3bid
533b2

533b2a

533b2b
5933

533b3a

5j3b3al

533b3b

533b3c

593b3d
543b4

533b5
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Personnel 593p6
Budget 234
Appeéndices (as appropriate) 5145
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RFC Index for 1=JUN=74 to 1=FER=75

3

This note is an index of ARPA Network Working Group Reguests for
Comments issued in the peried 1=JUN=74 through 1«FEB«75,
The distribution of RFCs i{s the responsibility of the Auther,
Distribution lists for RFCs are available online:
[OFFICE«1J<NETINFO>LIASION,TXT
is a list of U,S, Mail address of the technical liaisons,
[OFFICE=1)<NETINFO>LIASION=SNDMSG,TXT

is a list Of ARPANET shdmsg address Of the technical
liaisons,

[SRI=ARC)<POSTEL>RFC,DISTRIBUTION=LIST

is a list of ARPANET shdmsg address of personNs whe have
exXxpressed Interest in RFCs and includes the technical

liaisens,
Currently 1t is possible to store online coples of RFCs as teXt
. files at nfficew), authors wheo wish te do this should contact Jon
Postel,

RFC numbers are assigned by Jon Postel,

SNDMSG address: PNSTEL at SRIe=ARC
Journal {dent:; JBP
Phene numberi (415) 326316200 x3718

Some RFCs are cnline as Jouyrnal items and many of the recent RFCs
are online as sequential ASCII text files at Office=1 with file
names of the ferm <NETINFO>RFCnnNn,TXT, where Nnn is the RFC number,

Files may pe pulled from Dffice=! using the Server FTP login
parameters USER= ANONYMOUS, PASS= your initials, ACCT= space,

RFC 640, Journal 30843
Datei 5=JUNe74
Author: Nancy Nelgus, Jon Postel, Ken Podgran
Title: Revised FTP Reply Codes

25510
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RFC Index for 1=JUN=74 to 1=FEB=75

RFC 641, Journal
Date;
Author;
Title; NOT ISSUED

RFC 642, Journal 30872
Datei S5=JUL=74
Author: Jerry Burchflel
Title: Ready Line Philosophy and Implementation

RFC 643, Journal 30873
Date: S5=JULe74
Author: Eric Mader
Title: Netweork Debugging Protocol

RFC 644, Journal 30874
Date; 22«0UL1L =74
Author: Robert Thomas
Title: On the Problem of Signature Authentication for Network
Majil

RFC 645, Journa)l 30899
Date: 26=JUN=74
Aythors pDavid Crocker
‘ Title: Network standard Data specification syntax

RFC 646, Journal
Datel
Authort
Title: NOT ISSUED

RFC 647, Journal 31117
Datei 12«NQV=T74
Authort Michael Padlipsky
Titles A Preposed Protocol for Cconnecting Host Computers to
ARPA=Like Networks via Directly Connected Front End Processors

RFC 648, Journal
Dateg
Author:
Title: NOT ISSUED

RFC 649, Journal
Date:
Author;g
Titles: NOT ISSUED
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RFC 650, Journal
Date;
Author:
Title; NOT ISSUED

RFC 651, Journal 31154
Date; 25-0CTe74
Author; Dayid Crocker
Title; Revised Telnet Statys Option

RFC 652, Journal 31155
Dates 25=0CT=74
Author: Davié Crocker
Title: Telnet Output Carriage Return Disposition Option

RFC 653, Journal 31156
Datei 25-0CT=74
Authort: David Crocker
Title: Telnet Output Horizontal Tab Stops Option

RFC 654, Journal 31157
Date; 25«0CT=74
Authori David Crocker
Title; Telnet Output Horizontal Tab Disposition Option

RFC 655, Journal 31158
Date; 25-0CT=74
Author; David Crocker
Titles Telnet Output Form Feed Disposition QOption

RFC 656, Jouyrnal 31159
Dates 25+-0CT=74
Authori David Crocker !
Title: Telnet Output vertical Tab stops Option

RFC 657, Journal 31160
Datel 25-0CT=74
Authors pDavid Crocker
Title!: Telnet Output Vertical Tab Disposition Option

RFC 658, Journal 311614
Date: 25«0CT=74
Authori David Crocker
Titley Telnet OQutput rLine Feed Disposition Option

RFC 659, Journal 31177
Date: 18-0CT=74

25510
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Authert Jon Postel
Titlet Annouyncing Additional Telnet Options

RFC 660, Journal 31202
Date: 23«NCT=74
Author: Dave Walden
Title: Some Changes to the IMP and the IMP/Host Interface

RFC 664, Journal 31203
Date; 23-NOV=74
Author: Jon Poste])
Title: Protocol Information

RFC 662, Journal 31386
Date: 26«N0V=74
Author: Raj Kanodia
Title; Performance Improvement in ARPANET File Transfers from
Multics

RFC 663, Journal 31387
Datei 29=NQOVY=~74
Author! Raj Kanodia
Titlet A Lost Message Detectlion and Recovery Protocol

RFC 664, Journal
Datei
Author:
Titles NOT ISSUED

RFC 665, Journal
Datet
Author:
Title: NOT ISSUED

RFC 666, Journal 31396 |
Date; 26=N0V=74
Author: Micrael Padlipsky
Title: specification of the unified yser=Level Protocol |

RFC 667, Journal 131422 |
Datei DEC=74 |
Author: Robert Thomas
Titlet BBN Host Ports

RFC 668, Journal
Date:
Author:
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Titley NOT ISSUED

RFC 669, Journal 31435
Date: 4=DEC=74
Author: Doug DOdds
Title: Novenmber 1974, Survey of New=Protocol Telhet Servers

RFC 670, Journal
Date:
Author:
Titlet NOT ISSUED

RFC 671, Journal 31439
Date: 6=DEC«74
Author:; Richard Schantz
Title: A Note on Reconnection Protocol

RFC 672, Journal 31440
Date; 6=DEC~74
Authors Richard Schantz
Titles A Multi=Site Data Collection Facility

RFC 673, Journal
Date:
Author:
Title: NOT ISSUED

RFC 674, Journal 31484
Datei 12=DEC=74
Authori Jen FPostel, Jim White
Title: Procedure Call Documents == Version 2

RFC 675, Journal 31505
Date; 16«DEC=74
Author: Vint Cerf, Yocgen Dalal, Carl sunshine
Title; Specification of Intermet Transmission Control Progranm

RFC 673, Journal
Date;
Author;
Title; NOT ISSUED

RFC 677, Journal 31507
Date: 27=JAN=75
Aythor: Paul Johnson, Robert Thomas
Title: The Maintenance o0f puplicate Databases
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RFC 678, Journal 31524
Date; 19«DEC=74
Authori Jon PosStel
Tit1e; Standard File Formats

RFC 700, Journal 31020
Date;
Author; Eric Mader, William Plummer, Raymond Tomlinson
Title: A Protocol Experiment

RFC 701, Journal
Date: AUG=74
Authort! Doug Dodds
Title! Augqust: 1974, Survey of New=Protocol Telnet Servers

RFC 702, Journal
Date! 25=8SEF=74
Authort Doug Dodds
Title: septembeyr, 1974, survey of Newe-Protocol Telnet Servers
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SoMme notes oOn yser sequence genherators

Sent via SNDMSGC tO TugeNder and Mandell at ISI, Thought you might be
able to gleen something for documentation from this, I included
<nls, seqgen,>,




CH1 27=FEB=«75 20:09
Someé notes on user sequence generators

Dick and Ron, {t Seems that the documentation on making sequence
generators was dropped from our supported documentation long ago (no
One used it) and 1 can’t find a copy 0f {t anywhere, I woOuld be able
to £ind it on an 0ld archive tape if I had a few weeks, but I don‘t
s0 I will write yOou a few notes and send yoy some related
documentation instead, I recommend that youy read the documentation
on content analysis that is enclosed and then read the source code
that is enclosed which consists of the systemM’s segueNce generator
(SSEQGEN) and an example of a user seguence generator (PJSEQG) for
printing out Jeurnal mail by following citations to other files, In
reading this cede, You should remember thatt

The sequence generator has a co=routine linkage to its caller,
This 1s effected by the routines SPORT and SEQGEN, ( This code
was written before cos-routines were added to L10,) They do a
stack switch to effect the cowroutine transfer, OQPENSEQ sets up
the new stack and port machinery and CLOSESEQ reclaims it,
OPENSEQ takes as an argument the address of a seguence generator
to use or 0, meaning the default system sequence generator, The
address of a sequence generator work area is used a&s the port
handle that connects the co=routines, Thus, NLS calls SEQGEN to
get the next in the sequence, SEQGEN doces a comroutine call on
the real sequence geherator which computes the next value and
calls SPORT to d0 a port call back to its caller,

The seguence generatOr is called in three Modes
1) initialization (called from openseq),
2) get neXt in sequence, and
3) termination (called from closeseq),

The sequence generator may be asked (via a parameter to OPENSEQ
and viewspees) to invoke a user content filter as the final test
as to whether a statement should appear in the seguence,

The procedure SEND calls SPORT after f£idling the work area so that
the string passed to it will appear to be the next statement in
the seguence,

A user seguence generator will often ¢ind it useful to call the
System Sequence generator SSEQGEN or to call OPENSEQ, SEGQGGEN, and
CLOSESEQ for subordinate seguences,

The size of the system sequence generator is 724 (octal) [openseq to
relsgwl], The addition of other utility functionsg and the print
journal mail sequence generator PJSEQG (533 octal woOrds) brings the
total for the enclosed file to 2463 (octal) words,

25511
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Some notes on user seaquence generators

(J25511)
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Pistripution:
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Titlet Author(s):
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Charles H,
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CHI 27~FEBe75 21358
Phone conversation petween Irby and Millstein

This memo docyments phone conversations between Charles Irby and Bob
Millstein on 13«Feb=75 and l4=Feb=75, A number of details were
discussed wnich were not completely clari{fied at the last review
meeting, My understanding Of¢ the resolution Of these details
follows!

File name recognition

the fields forming the file name will be an ordered list, Thus
a,b is net the same as b,a, Note that this is a deviation from
MCA*s original desire to have the project leader specify
whether or not the flelds form an ordered list, It appears to
us at ARC that having the fields ordered is necessary to
properly support file name completion,

Bob described a possible form of field completion which would
not take inte account tne user’s current working directory
(scope =« the prefix tnat is automatically added to his file
name to form complete file names) or the portion o0f the file
name he has already specified, It would, rather, search a list
of all fields used by this user (his project? all of NSW?) and
would do completion based on unigueness within this list,

we suspect that the file system being built must be inverted
. on field names and must be organized for hash code lookups

only, This is why doing field completion is so difficult,
only time will tell how useful field completion is but we
suspect that the majority of users will use scope control to
keep the names they must specify simple and that often they
will pe one field long, from the yser®’s viewpoint, For
these files, there will be no file name recegnition because
there is no rea) field recoagnition,

toeol startup

The FE will open the packages specified in the grammar but the
WM will create the processes and introduce the tool processes
to the FE, The WM will get the process names from its
interactive tool descriptor or from the grammar,

The list of pProcesses and packages are contained in the
grammar and form a j{nked li{st wnich {s POinted tO by the
grammar dispatch record at the beginning of the grammar,
Along with each process Name (a string of characters which
nas an L10 string header and ends with a 0 character) will
also be stored a ten=hit hash code for it,

reporting slueing to WM
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The FE will allow users to have more than one active tool, At

any Poipt in time nhe will be interacting with only one of

these, This tool {s called the current tool, The FE will not

report tc the WM when the user makes another of his active

tools the current too0l, If the FE crashes while the user has

mere than Ohe active tool, then on restart it will f£ind out

from the WM which tools were active for each user but not which

was the current tool, 1In this case, the user will be placed in

the NSW=EXEC grammar f£rom which he may resume whichever tool he
wishes, ict

Files created during tool interactions 1d

Bob did not want to support temporary files as outlined in my
tool interaction memo but rather suggested that this could bpe
done entirely by the tools using only local flles, He felt the
files could be moved and converted py téd4e interacting tools, 1
dont understand how this Would work but am wiliing to think

about it, Some immediate guestions comé to mind: 1d}

How did the tpols get process handles for the f£ile package
process? 1dia

HOw do the tools know what type of conversions to perform?

. The Structure type is not known for a local file == that is
an NSwW flle system phenomenon, 1d1ib

Even {f the to0ls could dedyce the structure type, hOw do
they kKnow what conversion routines exist? 1Isnhn’t that
something the WM knows? idic

Help returns from a tool when it is not the current tool 1e

I1f the user has several active tools and an outstanding call to

a tool that is not now the current tool HELPs, the the FE will

notify the use9 that the tool has something to say to him but

will not present any output from the tool unti]l the user makes

it the curréent toocl, This should avoid any ampiguous

situvations, I need to f£ind out more about what this means in

PCP terms, but will assume for the time being that there will

not be severe problems here, lel

tool list updating in the FE 1

The FE will want &8 list of avajlable tools for ihe user so i
can tell nhim when he asks ans 80 it can allow recognition on
too)l names, 1If the project leader changes the tools available
to the user, the WM can call a primitive in the FE and update
its tool list for this user, The wM will perform additional




CHI 27=FEB=75 21158
Phone conversation between Irby and Millstein

tests to see if the tool use is valid for this user, The list
in the FE is merely for user interaction and in no way
eliminates the need for the WM to perform its access control
function,

The FE will alsc make available a primitive to update the
user’s imteraction profile, Tnis {s needed by the user=profjle
tool,

root process fOr a tool

After some discussion, Bob and I agreed that for July=75 there
will be a single PCP process associated with a grammar (a
tool), but that this was nNot a good longs=term design, There
will exist in the future grammars for which More than one top
level process will be neededs although these will not pe
common, The CML already allows for this and the WM will in the
future,

getgrammar, getprofile

The WM will provide a get9rammar and a Getprofile primitive for
use by the FE, the Help process, and the User=profile tool,

. User programs

With respect to NLS uSer programs (see my user programs memo),
Bob does not think this should involve the WM, He feels that
the project leader can place restrictions on their use by
1imiting access to the files containing the prograps and their
grammars, He feels the FE and the tool should accomplish this
withoyt {nvolving the wM, We d0 not understand exactly how to
pull this off but are willing to think apout it,

WM going t¢ user £O0pr help

If the tool makes a call on the WM with an ambiguous filename,
the WM should do a HELP return to the tool rather than going
straight teo the user at his FE, at least for July=75, It seems
to me imperative that things work this way singe the file name
could easily have peen generated by the tool in which case the
user will know nothing about it, Bob suggested adding a
boolean flag to appropriate calls which would tell the WM to
HELP or call a procedure in the FE, It was left undecided
exactly how this would be handled,

TBH loca)l files and Crashes

The Need tO preserve WM or tool knowledge of local flles across
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TBH crashes was discussed, We adreed that it was necessary but
still a pit fuzzy, 1K1

NLS needs a Way to allow the user to give it a Create File

command theén add some text to the file and have the TBH

cerash and recover and still have his file when he next asks

for it, ASs we understand the current WM primitives this

need {s not met, but clearly shouyld be by Jjuly=75, lkla

Semaphor needed for NLS 11

NLs would like to proyide its users with an inter=lock
capability such that if a yser (with replace access t0 a file)
starts editing the file (which he has a local copy of) NLS will
set a semaphor on the original file such that other users who
attemMpt to Modify thelr coples of the same £ile can pbe told
that user X is already modifying the file, Please note that
the changes a user wishes to make can easlly cross login
session boundaries, Thus the semaphore should be set when he
start his editing and reset when he either decides his changes
are consistént and complete and replaces the original file with
his update or throws his edits away, 111

Thus, we need a set/reset/test semaphore capapility for each
file, Tnis may not be the only semapnor needed per file by the
file system and tools, BOb mentioned that they already had
planned on & semaphor fOr transaction filles but was reluctant
tO use that semaphor for cross=session interlOeks, He also
specifled that they were thinking of setting sych a semaphor
whenever a user with replace access tookK a copy of a file from
the WM, Thls may be appropriate for some tools but will not
work very well with NLS, We would pe willing to use such a
scheme and simply reset the semaphor immediately i1f we don‘t
want it set, but would want to leave it set until the user
released it not just when he logged out, 112

Sugpending and resuming a tool im
The user will be able to suspend and resume execution of

outstanding calls on tool processes, This will be done
entirely by the FE and will not effect the WM, iml
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Friendly note at the milestone,

Farewell sriearc, 1
Dear Dougt 1a

Even here in far away Norway (close to the yorth Pole), there are
people who have sad feelings about SRI=ARC going avway, ib

In the very informal way it all has happened, I have personally
learnt a lot from the use I have been able to make of it (limited
Chiefly by myself) ie

I am gratefyl for the possibjilities which have generously been

made available , Let me take this opportunity and say to yourself

and all my cther friends at SRI, that my heart beats a little

extra fOor you Over there toOday, ld

Without too mych inside information, and therefore uncertain of

the detallss I view the event of removing the machine as the turn

0f a successful era, now a foundation for further development, Let

me mentlion that 1f vou are looking for friends interested ip

harnessing and contriputing to technological progGress for improved
communicatiens and other needs of people, You have one right here

in Norway, = just one message away, 1e

. I hope , therefore to continue to exchange viewpoints, ldeas and
inspiratjon, and possibly to be able to enter inte actjve
Collaborative efforts in the time to come, as this world rids
itself of the obstacles of geographical distance, 1£

Sincerely Yngvar ( = Lundh , Kjeller, Norway) 1g
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. FANFARE, please

HelllloDOOOOOO there 1
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. FANFARE, please

(J25515) 3=MAR=TS 22156311 Title: Author(s): J, D, Hopper/JDH;
Distribution: /HGL(C [ ACTION ] ) CHIC [ INFO=ONLY ) )  Sub=Collections:
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' PCP Questions from Braden

4=MAR=75 12:20145=EDT,5278100

Mail from USC#1SI rcvd at 4=MAR=75 1220=gpT

Date: 4 MAR 1975 0919~PDT

Fromi: CCN at USC=ISsI

SubJect; QUESTICNS ON PCP

To? WHITE at BBNB

cct BRADEN at CCN, POSTEL at BBNB 1

Jim, As you are probably aware, CCN will be a TBH, Therefore, 1I
have been trying to decipher the White/Postel Rosetta Stone, I
readily admit to a large confusion, and would like to ask some
questions te help get my head stralcht, Here goes;g la

1, It is difficult to xeep straight all the different kinds of
handles, Collecting the defipitions together in gne place in the
document might help, ib

a, PCPHST refers to "connection handles", although it does not
define the term, Is that the receive socket numper (special

case of FORT#) referred to in 2b17? ibil
b, The purpose and definition of the PCH of PMP needs
. elaporation in the document, Also, the procedure (primitive?)

PCHAN used ,3b1di1a of PMP is not defipned apywhere that I cpuld
find, 8 S

2, I am confused about the natyre of the Procedyre Interface

Packagde, It 15 3 set of procedures for calling procedures,

apparent)y, but that is recursive; ypu need PIP to ipvoke PIP,

Do you really intend PIP to contain PCPecallable procedyres? there
Clearly must be some low~level CALPRO interface (like SyCALL in

Tenex), Is that the PIP, or is in addition to the PIP? There

doesn’t seer tO pe muech point to having the PIP as real callaple
procedures in that case,,,. 1c

3, When a new process is created, apparently a "primary" channel

is opened aytomatically, The processes can open secondary

channels using CRTPHYCHNEND , etc, Right? Could one call the

primary channel a "master" or "control" channel? 1d

a, DELPRC 15 defined to invalidate the poh for the primary
channel, Wouldn’t it invalidate all channels opeén to that
process? 1d1

b, Because the primary channel i1s opened intrinsically during
the creation of a new process, there is no mechanism to
determine its type, Is there a standard assumption defined

‘ somewhere? 142
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4, The PCP document says that as a result of a CRTPRC the new
process receives the pOH of his creator, It is not clear to me how
this happens, 1If PMP does it, the new process is inferior, and
can refer te his superior by =1, .44

O0ps, that is not right, He refers to his suyperior by PHs=1, How
did POH get into thi{s? I must be confused between levels of
abstraction again, I guess I know what the answer must be, but I7d
like to hear vyour explnaation,

5, I don't really understand the meaning or fuynction of the
"generic name PRCNAME",

6, The definition of PRCLOCH* seems either to be very Teénex=
dependent, or else to include some semantics that are not stated
explicitly, The coneept of "job" or "job number" is never defined
anywhere, Perhaps PRCp0C# should contain a hostw=dependent string
after <host>»,
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CHI 4=MAR=75 19:01

. Smokina

The recent passage by Palo Alto of a "no smoking" ordinance prompts
me t0 make a recommendation to ARC that I have felt was overdue for a
long time, The recomendation is that ARC personnel refrain from
smoking during meeting, especially in the parsely room, 1In addition,
I recommend that a4 portion of the open work area be set aside for
smokers and that sufficiently strong exhaust fans be installed to
keep the smoke from spreading to the rest of the area,
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JAKE S5«MAR=75 01:38
Sick Ident Program

I would like to stress AGAIN that we are in trouble with respect to
the identfile program, NLS 7 has now gone away and Marcia is
having some offthe same problems I was having, At this point there
is no gquaranteed way to maintain the running identfjile successfully,
This needs someone’s attention very soon, Since the priorities are
overwhelming at the moment I do not know what the answer is, but
emphasize again that there is an immediate problem,
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Problems with Control Characters, Processing Commands Branches at
BBN

Running through a TIP only to BBNeB you do not seem to be able to

enter control characters into a file via <CTRL«V><CTRL= >jyou do not

seem able to redefine a yser’s control characters via the yseroptions
Subsystem and where user options have been set to special control

characters in the past, they have been reset to the defauylts;last and

worst, any attempt to process a commands branch puts you in exec with

the message "ILLEGAL INSTRUCTION JSYS SQSVWS+107 = 104000,,521" etc,

etc., 1
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. Problems with Ccontrol Characters, Processing commands Branches at
BBN

(J25519) 5=MAR=75 12:3831149 Title: Author(s)s Dirk H, Van
Nouhuys/DyNy Distribution:t /FEED( [ ACTION ) ) } SubeCollections?
SRI=ARC) Clerk: DVN}




CHI S5=MAR=75 20145
‘ Insert date command

In reply to vour message of 2=MAR=75 20:21 Ssusan/FEED

Journals: (31941.,)
Subject: acknowledgement of (25449,) Insert date command

Date need not be a second level commandword in the Ingert Date
command, JDH should ehange this for all NLS’s in the world, CHI

25520

la




CHI S5«MAR=75 20345 25520
‘ Insert date cormand

(J25520) S=MAR=75 20345313 Titles Author(s): Charles H, Irby/CHI;
Pistributions /FEED( [ INFO=ONLY ] ) JDH( [ INFO=ONLY ] )
Sub~Collectionsy SRI~ARCs Clerk:; CHI;
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. 4700 questions

larry,

i wasg speaking tO0 tomM hampick of sal earliey today and he did not

think that the 4700 supported a process tree structure, {f this

is indeed the case, the implementation of pcp and interactive

debyggers along the lines that we talked about earlier becomes

more difficult, if not impossible, any comments? la

he also mentioned something called afold, 1is this the thing vou
are going teo be sending me? 1b

lastly, can i get a copy of the p3500 concepts manual? 1c
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. KKELLEY at BBN not KELLEY

My new directory is KKELLEY, 1If
KELLEY,

they

have not coeme to me,

KIRK S=MAR=7S5 23143

you have sent any messages to
Ident is still KIRK,
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(J25522) S=MAR=T75 23143311 Titles Author(s)! Kirk E, Kelley/KIRK;}
Distribution: /SRI=ARC( [ INFO=ONLY ] ) 3 Sub=Collections: SRI=ARC;
Clerki KIRKj;
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. serolling in nls

Jeanne Beck asked in 31898 why scrolling would be expensive in DNLS,
If implemented simply (That is, such that ® would only Work
reasonably to undo the last LINEFEED), it would not pe at all
expensive and would be very easy to implement, The scroll~forward
(LINEFEED) part is simple nad not exmensive, The scroll=backward
could be very expensive i{f the user was allowed to do it at any point
such that the {mage now {n the window would be "pushed down" so that
it would f111 the window if the user then scrolled forward, This
complex backe=scroll (™) requires that we do our formatting backward
or that we format the image several times yntil it Comes oyt right,
Both approaches would be costlv, == Charles, 1
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‘ scrolling in nls
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‘ Visit to Tymshare res TYMNET (7 FEB 75

(DATE) 7 FEB 75
(BY) Lieberman
(ATTENDEES)
Paul Brickey of Tymshare
Ed Pollack (EEP) of Tymshare
Bob Martinez (BOBM) of Tymshare
Jerry Wheat of Tymshare
Art Case of Tymshare
Jim Bair (JHB) of SRI=ARC
Ray Panko (RA3Y) of SRI=ARC
Robert Lieberman (RLL) of SRI=ARC
(ADDRESSES) Full name of organization, address, and phone number
(MEDIUM) FACE=TO=FACE
(WHERE) Tymshare, Cypertine, CA
(ACTION=ITEMS)
None
(DISTRIBUTIQN) DCE JCN RLL RA3Y JHB MEH ARC=LOG RWW
(REFERENCES)
(REMARKS)

The attendees from SRI-ARC went to Tymshare to £ind out about the
current and future status of their communication network,

Ed Pollack (our current contact point for the utility) set up the
meeting, FPaul Brickey was the salesperson who was to give tne
presentation,

Paul was a stereotvpe saléesperson and proceeded to give the
usual sales talk,
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. Visit to Tymshare re: TYMNET (7 FEB 75

we listened for awhile and then steered away from that level’
and ask more technical guestions, 10b2

Payl was obviously not the man to pin down on this, Ed Pollack
seemed tc speak from some knowledge and Bob Martinez
contributed, 10p3

Finally Payl went out and brought back Art Case who clearly was
a member of the technical statf, He answered many of our

aquestions and appeared knowledgeable, 10b4
These are my notes from the entire 2 houyr talk, 10¢
Hardware and softvare 10d
The BASE is the software in a host that connects te the net, 1041
Tymnet has about 130 vVarian 620L's called Tymsats and Tymcoms
with access in 73 cities, 1042
The Tymsats are the minjicomputers that user terminals dail
into and the TymComs are the minicomputers that hook up te
. the hest computers, 10d2a

Their current Tymgats have 8K memory with 4k deyOted t©
buffers, 1062b

The Tymcom minicomputer is hooked inte the host ComMputer
(the DC=10 line secanner for the PDP=10) and looks like a
103A er 113A to the computer, 10d2¢

Thys the TyMnet geryice appears Jugt like any ogher
dialup line coming in, 10d2¢i

The packets for the Tymnet are 64 hytes, They are internal and

may mix several custoMers, 1043
The baud between Nost and node is 4800 at the moment, 10d4
There is no optien for the present Tymnet for echoing of
characters, It is fixed with the specification of terminal
type, 1045
At present when the system is outputting, the echoing goes
to deferred, This i{s the only switching of echoing for the
current Tymnet, 10a5a
. parity can be supplied on output to the user terminals, 10ds
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Tymecoms cannot talk to a Tymeom; hence computer to computer

connections are not possible, 1047
Stanford Universty has a PDP=10 KI10 on poth Tymnet and ARPANET
(The latter connection should happen soon,). 1048
The SU connection is called SUMEX, Their hookup is
different than most, 10dsa
It goes directly to the Tymnet via the memory bus, This
needs special code on the PDP=1l0, 10d8b
The sOftware will be in the public domain sO that it most
likely will pe readily available, 10d8b1
The reason for directly going inte the memory bus 1s for
speed, 10d8¢
There is apparently a multiplexor for the ports going into
the memory bus, 10d8d
‘ Currently enly two hosts per node are allowed, 1049
Rioht now the baud rate is 1200, It will go up to 9600 baud
for the terminal speed, ® 40410
Tymnet II 10e
Tymshare is now pbeginning to upgrade their minjcomputers for
the pendinga Tymnet II, 10el
Both varian 73 computers and Interdata equipment are on order, 10e2

The Varian 73's will allow 4 hosts to be attacned and have 90
dialup apd sixteen 9,6KP ports, 10e3

In Tvmnet II one can have either deferred or immediate echoing,
This can be adjusted by the computer host and the user via the
host, i0ed

The New Tymnet will allow 2780 RJE type terminals in 6 months
(2000 paud) ahd 3270 type as well, 10e5

It is conceivable to program modules into the new supernode
cInterdata mini) to handle cases like minicompyters (for
example he front end). 10eb

. The new Tymnet will haye plenty of buffer space and that they
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do not believe they will have any probléms there, (my commentg
overly optimistic),

The supervisor will continue to do most of the monitoring,

Tymnet IT will have 50kb lines from the present 9600 baud
1ines, Not all will be the 50kb variety though,

In many caseés they will haye several 9,6 lines rather than one
large l1ine between tw0 nodes,

Tymnet II will have dynamic rerouting in 6 monghs according to
the salesperson put the technical person suggested more like 12
to 18 months,

General
They have two lease caples to London and Paris,

They also have a satellite backup and the speclial gsoftware to
handle {t,

. They have plans to go to Hawail but not in the very near
futyre,

There is a 60 day walt for a £full hookup and only a 90 day
commitment,

They haye ruyn cassettes via the net with no byffer problems,

Big push this yvear is to increase terminal speed capability,

They gross 62 millign per year for tne Tympet gperation,
Scenario of a termina)l session,

dial up

type a character identifying the baud rate and padding
characteristics

type your name, password

the network will let you know {f a circuit has been made,
usually within 5 seconds,

From now uUntil yoUu hana up the phone line, you are upaware of
. the network, There is no way to hail the network directly,
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INFO=ONLY ] ) ARC=LOG( [ INFO=ONLY ) ) RWW( [ INFO=ONLY ] )
Sub=Copllectionsy ARC=LOG SRI=ARC; Clerk: RLL}
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‘ Visit to Tymshare re; TYMNET (7 FEB 75

You must g0 through the hOost (assuming the host has the

appropriate software to commynicate to the network), 10g5
Reliabilty: 10h
one hardware problem per Year on the current Tymsats, 10ni
Maintenance 104

Tymshare handles all maintenance except phene lines but assumes
the respensipility to get the phone line repaired, They have

nearly a $2 milllion phone bill a vear, 1041
Some modems are maintained by Tymshare, 1012
Costs for Tymnet I (only) 101
The pricing of a 4800 baud connection will be available about
15 May 75, 1041
The pricing for Tymnet II iS unknown at the moment, 1092
. A, Each logon to host computer §,50/each 1033
B, accumylative per month time connected to host for all
terminals 1044
0 to 500 moyrs 3,00/hoyr 103j4a
next 1500 hours 2,50 1034p
next 3000 hours 2,00 1034c¢
next 5000 hours 1,50 10344
each hour over 10,000 1,00 10]4e
C, Transmission of characters 0,125/71000
char 1035
petween users and host computer (i,e,, both ways) 1035a
D, TYMCOMIII rental (30 ports) 2150,/month 1036
To buy = 8§40k 10j6a

(incluydes line between TYMCOM and net, maintenance,
. accounting, ete,) lojeb |
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. Visit to Tymshare res TYMNET (7 FEB 75

E, One time engineering installation charge, 1000,
(DOCUMENTS) Hard coPy given and received
(GIVEN) pate and documents aiven
(RECEIVED) pate and documents recejved
Information sheet, "The Tymshare Network", Tymghare, 1971
Information sheet, "Tymnet Users", Tymshare, no date

Information sheet, "Network Services Node Accegs Locationsg",
Tymshare, May 1975

A map of the AT&T long lines for the Tymnet, January 1975

25524

1037
11
iila
iib
1ib1
11b2
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‘ Visit to Tymshare rei TYMNET (7 FEB 75

(J25524) 6=MAR=75 1430133 Titlet Author(s): Robert N,
Lieperman/RLLy Distriputiont /DCE( ( INFO=ONLY ] ) JCN( [ INFO=CNLY ) )
RLL(C [ INFO=ONLY ] ) RA3Y( [ INFO«ONLY ] ) JHB(¢ [ INFO=«ONLY ) ) MEH( (
INFO«ONLY ] ) ARC=LOG( [ INFO=ONLY ) ) RWW( [ INFO=ONLY 1 ) 3
Sub=Copllections: ARC=1LOG SRI=ARCj; Clerks RLL}

’




. Helpless at BBgN

DVN 6=MARe75 15123 25525

running through a TIP only to BBN=B <CTRL=Q> Yeilds the message "Help
command system Error, call ARC" whereas the command Help crashes you
promptly into exec, I presume this is because the name

cdocumentation> is prempted by a BBN File and the data base is in
carcdocumentation, help,>, TIf that is the case, couldn’t we change

the searching code? 1
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. Helpless at BE&N

(J25525) feMAR=T78 15323311 Title: Author(s): Di{rk H, Van
Nouhuys/DVN; Distributiony /FEED( [ ACTION ) ) HGL( [ ACTION ) ) DIRT(
INFO=ONLY ] ) SGR( [ INFO=ONLY ] if you want to show help to Warshall,
vou will have te go o oOoffice=1) ;3 SubeCollectjions: SRI=ARC DIRT;
Clerks DVNj;
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‘ changing the telnet escape character

I highly recommend always chanoing vour telnet escape character to

<CTRL=Y) when yoy have to change it, It would help eliminate some Of

the confusion when leaving a terminal without completely logging

out.,.the elf cueen 1
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‘ changing the telnet escape character

(J25526) 6=MAR=T7S5 1931063531 Title: Author(s): Ann Weinberg/POOH;
Distribution: /SRI=ARC( [ ACTIoN ] ) 3 Sub=Collections: SRI=ARCy Clerk:
POOH
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‘ The Evolving Ever=Changing Emlf Userguide

This version of the ELF Userquide {s updated as of Friday February
28, It is in the process of being revised and additions and
corrections are glady accepted, A new version will be out,,,.,the
elf queen
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. The Evolving EvereChanging Emlf Userguide

Introduction

Because the new ELF Sysgtem supports more applications than the old
system, using it for network access is sligntly more complicated,
The command language is like the TENEX executive, This language
supports loceging in, performing various utility functions, running
programs, and logging out, The portion of ELF which interprets
user commands is referred to as the ELF executive, or the ELF
EXEC, Utility functions include finding out who 15 using the
system and sending messages to one or all other terminals, At
present the only program of general interest is TELNET, It is
this subsystem that performs the network access fynction (the
total function of the old system), In the future, subsystems will
be added to support such things as the full FTP protocol (in much
the same way TENEX d0es) and access to local resources,

This document introduces the present ELF system while more
features are being added and more complete documentation (s being
prepared,

Notation

In ELF, as with TENEX and other systems, commandwords can usually
be identified by the first few letters, In this document,
commandwords are capitalized e,g, Login, Each commandword is
spelled out completely with the optional letters in square
brackets, AS an example, the Login commandword is used to 109
into the system but only the first three letters are required;
Loag(in],

Following the Commapndword specifying the operation there may be
zero or more operands, some ©f which may be optional, In this
docyment the operand description is all uppercase, and is enclosed
in sguare brackets if it {s optional, For example the LOogin
Keyword shoyld be followed by two Operands, The first of these
specifies the userts name, This name indicates who is using the
terminal when Other users request the Systat operation, FCr the
second operand, the user may specify a password Or type a space,
The following notation is an example}

Loa(in) «<SP> USERNAME «<SP> [PASSWORD] <CR>
A space (represented by <SP>), and an escape, Or an altemode

(represented by <ESC>) terminates a field, A carriage return
(represented by <CR>) terminates a fie)d and the 1ine,

Execytive Commands

Following is a list of executive commands together with a brief

25527

1a

ip

28

2b

bl

2c
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description of each, They are arranged in alphabetical order for
easy reference, You might want to read the descriptions for the
first time {n this order;

?+ Login, Systat, Version, Run, Continue, Logout, Detach,
Attach, Noecho, Echo, Reset, Enable

The follewing commands are only available to enabled users!
Disable, Drain, Release,

This command lists the alternatives availabple t0 you,

Att(ach)] <sp> JOBNUMEER <SP> [PASSWORD] <CR>

The terminal is attached to the specified job if the following
conditions are met: .

(1) Thne job specified i{s cuyrrently detached,

(2) The password matches the password of the job specified
(unless there is no password associated with the job),

Con(tinue) <CR>
The Previously running subsystem continues from where it left
off when it was last interrupted by a <CTRL=C>,

Det[ach] <CR>

The terminal is detached from the active job, At a later time
the Attach command can be used to attach the same or a different
terminal to the Job,

Diglable] <CR>
The command disables the Job so that enapled commands are no
longer permitted (see Epable, beloWw),

Drfain) <CR>
No further logins are permitted, This command can only be used
if the job is enabled (see Enable, below),

Ec[ho] <CR>

The command specifies that the system Should echo each
character as it is typed, As the echo state is the defauylt, this
command need only be uysed when you have preyiously specifled
Noecho (see below),

Enafble] <CR>

This comrmand i{s used to enable the job, After the job is
enapled certain other commands can be used, The herald is changed
to an exclamation point (!),

Loglin]) <SP> USERNAME <8SP>» [PASSWORD] <CR>

25527

3a

3ai
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3b
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3d

3e

3f

39
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31

e B
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POOH 6=MAR=75 19321

You login, After beina logged in the set of commands described
here are available to you, some of the commands listed are only
avajlable {f your job is enabled,

Logofut) (<SF> JOBNUMBER) <CR>

You logout, If no job number {s specified the actjive job {s
logged out, The job nuymber cannot be speclified unless the active
job is enabled,

Noelcho) <CR>

This comrand specifies that no further echoing should be
performed by the system, This would be used with certain
terminals (half duplex) that do their own echoing,

Rel [eage) <CR>

This comrand is the eopposite of the Drain command, It returns
the system to the state where new Jjobs will be logged in as long
as there are sufficient resources, This command can only be used
1f the job is enabled, (See Enable above,)

Res[et) <CR>

This command closes all open files and deletes the active
subsystem (if one exists) making it impossible to Continue, This
function is performed automatically when yoy run another subsysten
or leg out,

Ruln) <SP> SUBSYSTEMNAME <CR>

The specified subsystem is run if there are suUfgficient
resources, To return to the executive command mode you should
type <CTRLeC>, Note that if you just specify a subsystem, the Run
command is assumed, (currently only TELNET)

Sy(stat] <CR>
The ELF system statistics are given including a list of the
jobs currently logged inte the PDP=i1,

Tel[net) <CR>
A subsystem of ELF (not an ELF command, see below)

Viersion) <CR>
The current ELF system version number is aiven,

The TELNET Subsystem

This sybsystem provides access to the ARPA NETWORK, A connection
can be estaclished with a foreian host computer and later closed,
The commands listed below are currently avajlable, In the
following discussion, Jor| denotes a choice between two items,
Noise words are in parenthesis,

25527
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Colnnect] <SP> (to) [HOSTNAMES !or! HOSTADDRESS) (SOCKETNUMBER]
<CR>
This comrmand requests a connection with a specified host, If

no host is specified the previous connection (if there was one) ls
resumed, Only certain hosts can be specified by name, All other
hosts must be specified by their numeric address (normally in
octal = if you wish to use decimal, prefix the number with the two
characters "™" and "p"), Following is the peginning of a growing
1ist of the hosts that can be specified by name from ARC,

B[BN=TENEXB]

O(FFICE=]1)

SR(I=AI

NCIC)

I[(SI=KI=TENEX)

M{IT=MULTICS)

At other sites there may be @8 different Set Of hosts that can be
specified by name,

Note that if no command is sPecified, the Sybsystem assymes that a
connect was reguested, For example, all of the following request
& connection to EBN=TENEXB,

connect <SP> BBN=TENEXB <CR>
Co <8Sp> B <CRr?>
B <SP>» <CR>

Cl(ose] [<SP> HOSTNAME lor! <8P> HOSTADDRESS) (<Sp> SOCKETNUMBER]
<CR>

The specified connection is closed, If no operands are
specified, all open connections are closed, Since at present only
one connection can be open at a time, Cl <CR> is sufficient to
close the currentlyY open econnection,

Drisconnect) (from) (<SP>» HOSTNAME lor| <SP> HOSTADDRESS)
(¢<8P> SOCKETNUMBER] <CR>»
This comrmand is eXactly the same as the Close command,

Srtatus) (<SP> HOSTNAME lor! <8P> HOSTADDRESS) (<SP> SOCKETNUMBER)
<CR>»

This command determines the status of a particular host or the
loca)l IMP, At present, you ¢an only learn the status of the loca)l
IMP, 8§ <CR> will give youy the local IMP*s status,

Ef(scape) <ESC> (=) ANYCHARACTER <CR>

This command changes the default escape character which {is
<CTRL=Z>, The escape character is used to return to TELNET
command mode after a connection nas been established, To return

255217
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to the connection after uging the escape character you need only
type <CR>, Reset the escape character to <CTRL=Z> using this same
command, 4q

De[Bug) <SP> on lor! off <CR>
This command turns the NCP debug option ON and QFF, It is only
avajlable te jobs that are enabled in ELF, 4h

Qluit) <CR>
This command 1s used to quit TELNET and return to the executive, 41

LOGIN and LOGOUT Procedures from SRI=ARC through ELF to BBN=TENEXB
Things surrounded by exclamation points are coOmments, You type

everything that is not surrounded by exclamation points, 5
ITurn on the terminal and the lineprocessor) 5a
SCTRL=C>
Ibrings you the ELF @! 5b
Log <8P> USERNAME <SP> PASSWORD <CR>

. llog in with name and password to ELF| 5¢
Tel <CR>
lruns the TELNET subsystem! 5d
B <CR>
lconnects you to BENTENEXB(SRI«ARC) and brings VYou the TENEX
login messacge] 5e

Log <SP> USERNAME <SF>» PASSWQORD <S8P>» <CR>
{110g in witn Na@me and password at BBN-TENEXB| 5¢

iThe next step {s necessary only 1f your characters are not echoed
when you begin to login,!
<CTRL=C> Fuyll <CR> 59

iThe next step is necessary Only i{f yoy are using a
lineprocessor,!
Ter <gSC> Li <ESC> <CR> 5h

No <SP> Ral <CR>
lgives vou upper and lower case characters! 51

1At this point you can login to NLS!

5)

. Loge <CR>
1109 out from EBN=TENEXB! 5k
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<CTRL=7Z>
ireturn to TELNET! 51
Q@ <CR>
lreturn to local ELF executivel 5m
Logo <CR>
ilog out from local ELF system| / Sn
LOGIN and LOGOUT Proecedures from SRI=ARC through the AI=SRI PDP=10 to
BBN=TENEXB
Things surrounded by exclamation points are comments, You type
everything that (s not surrounded by exclamation points,, 6
iTurn on the terminal and the lineprocessor! 6a
<CTRL=C> '
ibrinas you the AI=-SRI @| 6b
SRI=ARC <8P> NEXTpUOR <SP> <CR>
{l1og in with this name and password to AI=SRI| 6¢C
. Telnet <CR>
iruns TELNET! 6d
Tran <CR>
lputs the TIFP in the transparent mode so all that characters you
type are sent to the host vYou intend to talk tol be

Conn <SP> BBNB <CR>
lconnects You to BBN=TENEXB(SRI=ARC) and brings You the TENEX
login message! 66

Log <Sp» USERNAME <SF>» PASSWORD <SP> <CR>
l1log in with name and passWword at BEN~TENEXB| bg

i1The next step is necessary only if your characters are not echoed
when you begin to login,!
<CTRL=C> Fyll <CR> 6h

IThe next step is necessary only if vou are using a
lineprocesser,!

Ter <SP>» L1 <SP>» <CR> 61
No <SP> Rail <CR>
laives vou upper and lower case characters! 63
‘ IAt this peint vou ecan login to NLS!
6k
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Int <ESC> <CR>

I
|
|

iremoves yoy fromh the transparent mode| 6l
Logo <CR> ‘
1lcg out froem BBNeTENEXB| 6m I
SCTRL=Z> o |
ireturn to TELNET! 1
Gui <CRr> ‘
ireturn to AI=SRI] 6o !
LOGD <CR> |
1109 out frem AI=SRI PDP=10] 6p i
Tentative Printing Precedures 7 {
|
NOTE: OQutput Quickprint will not work (unless you have friends at |
BBN who will majil yeu your coples), 7a :
I

Files must be sequentjial in Order to be printed 7b
|
. Use the Output Sequential or Output Terminal File command on an |
NLS f£ile Te :
|
Goto Tenex 74 :

Use the command: Copy FILENAME (to) NET1163=10 <CR>
The system should respond with ASCII
Type <CR> <CR> and ,,.000¢ 7e

The infermation below pertains to the original ELF USER'S Guide,
Changes were made to reflect the use of ELF at SRIwARC and SRI=ARC

notation conventions, 8
January 1, 1975 ga

B, Wy Schafer Bal

D, L, Retz Baz

Je Ry Miller 8a3

J, L, MeClurg Ba4
Speech Communications Research Laboratory, Inc, 8b

. R00=A Miramonte Drive gbl
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Santa Rarbara, California 93109
(B05) 965=3011
Thig work is supported by the Advanced Research
Projects Agency through Contract No, N0O0014=73=C=0221,
administered by the Office of Naval Research,
TITLE PAGE

THE EVOLVING EVER«CHANGING ELF USERGUIDEAudmentation Research
Centerstanford Research Institute

333 Ravenswecd Avenue
Menlo Park, California 94025
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(J25527) 6=MAR=75 19:21:1} Title: Author(s): Ann Weinberg/FOOH};
Distribution: /SRI=ARC( [ INFOwONLY ] ) 3 Sub=Collections: SRI=ARC;
Clerk: POODH) Origint < WEINBERG, ELFUSE,NL8122, >, 2B«FEB=75
10357 POOH 3313 g8dy
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‘ File Conversion Notes

This is a rough draft of a rough set of working notes, Questions and
Comments are requested, 1
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. File Conversion Notes

(J25528) 7=MAR=75 053123113 Title: Author(s): David S, Maynard/DSM;
Distriputiony /JBP( [ INFOONLY ) ) j Sub=Collections: SRI=ARC) Clerk;
DSM}
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. Message Subsystem Broken at BBN

The megsage subsysteém {s not nworkina at BBNB, It loads but when you

give the command Move Message, it sends you into exec with "ILLEGAL
INSTRUCTION JSYS €3 = 104000,,63 at PROPRO+7 etc etc," This 1is

plaving havokec with various people’s communication with the world, 1
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‘ Message Subsystem Broken at BBN

(J25529) T=MAR=75 1231243133 Titles author(s): Dirk H, Van
Nouhuys/DVN; Distributiont /FEED( [ ACTIoN ) ) RWW( [ InFo=onLY ] ) DCE(
[ INFO«ONLY ] ) KIRK( [ INFO-ONLY ) ) NDM( [ INFO=ONLY ] ) 3
Sub=Cpllectjons; SRI=ARCy; Cirerk: DVNj;
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‘ Limited Facilities for User rnteraction With Command Branches

This responds to @ sendmessage from Jeanne Beck to Me eXxpressing
connie MeLindonrs interest in more powerful commands branches,
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‘ Limited Facjlities for User Interactjon With Command BrancChes

Facilities exist for users interacting with command branches only in
a very limited way, A procedure replacement exists in my directory
at BBN or in Pat Whitting=Okeefers directory at officeel that makes
commands branches stop and wait for {nput from users, To use it you
Goto Program and load the program by its name ¢auxchr,), To use it
you insert percent signs (%) in the place in your command branch
where yoy want the stream to0 stOp, Each % in the branch waits for
the user to0 enter onhe character, That is the catch, You must either
Know how many characters the user is going to need to put in, or put
in a lot of %’s and have a way for her to put in harmless characters
-after her sionificant input is over, We see that it would be very
useful to add more flexible user input and IF constructions to
commands pbranches, It is merely a matter of shaking l1oose programming
time to do it, 1
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(J25530) 7=MAR=75 123543311 Title: Author(s): Dirk H, Van
Nouhuys/DVN; Distributiony /FEED( [ ACTION ] ) JUMB(C [ ACTION ] ) CKM( I
INFO=ONLY ] ) OHB( [ INFO=ONLY ) ) JCN(C [ INFO«ONLY ] ) RWW( [ INFO=ONLY
] ) KEVC [ INFO=ONLY ) ) KIRK( [ INFO=ONLY ) ) DCE( [ INFO=ONLY ] ) PWO(
[ INFO=ONLY ] ) 3 Sub=Collectionsy SRI=ARC; Clerks DVN;



|

. Insert date command

In reply to your message of 2«MAR=75 20:21 susan/FEED
Journalt (31941,)
SubJect! acknowledgement of (25449,) Insert date command

CHI S=MAR=75 20345

Date need not be a gsecond level commandword in the Ingert Date
command, JLCH should ehange this for all NLS’s in the World, CHI

25531

1a




‘ Insert date command

(J25531) S«MAR=75 20314543
/FEED( [ INFO=ONLY ]
SRI=ARC; Clerk:

Distributions

Sub=Collections:

Title:

) JDH(
CHI;

Author(s):

CHI S5«MAR=75 20:45

[ INFO=ONLY ]

)

Charles H,

Irby/CHI

T

25531
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. dropped line processor characters

just in case yeu havent noticed we are experiencing problems with

dropping characters hetween lineprocessor terminals and bbn, until

we solve these buffer problems You can aid in maintaining your own

sanity (if you wish to) by using the following alternative input

techniques? 1

use command accept, command delete, backspace character and/or
¥ord, etc, from the keyboard instead of the mpouse buttons 1a

use the set viewspecs command rather than entering vievwspecs with
the mouse byttons down ib

in general, if something can be done from the keyboard or the
mouse buttoms, the use of the keyboard will cause less characters
to be lost ic

note that these alternatives are purely personal options and in no
way affect overall system response and that they will not solve the
problem entirely Put may make it less annoying Z
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‘ dropped line processor characters

(J25532) 7«MAR=75 17122¢9 Title: Author(s): Kenneth E, (Ken)
Victor/kEV; Distribution: /SRI=ARC( [ INFO=ONLY ] ) ; Sub=Collections:
SRI=ARC; Clerk: KEV;
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‘ NLS at BBNB

Have either of vou compared the responsiveness of DNLS at BENB (8
network hops from ARPA TIP) to that of DNLS at Dffice=1 (13 hops)?
Would be very interesting data to us, == Charles, 1
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' NLS at BBNB

(J25533) 7T=MAR=75 18:125})11} Title: Author(s): Charles H, Irby/CHI;
Distributiont /SGR( [ INFO=ONLY ] ) JMBC [ INFO=ONLY ] ) 3
Sub=Collections: SRI=ARC) Clerki: CHI}
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. pep gquestions from dmw of multics

9mMAR=75 18128323%EDT,14353000000000000

Mail from MITeNL revd at 9=MAR=75 1828=EDT
Datet 8 MAR 1975 2346=EDT

From: DMW at MIT=ML

To: postel at BEBN-TENEXB, dmw at MIT-MULTICS

More qguestions:

1) In as mueh as we can’t easily convince our TBH supervisor to
multiplex itself, would we cause much problem if we required the WM
to create a subprocess to run the filleepackage, This would
presumably leave the TBH supervisor as only reguired to support PMP
(plus PSP, etc,),

2) In PCP there is an interrupt mechanism, What should either/both
ends of PCP do if an INTPRO and a RTNPRO cross in mid=network such
that one end of PCP receives an INTPRO for which it finds it has no
active procedyre, and the other end receives a permanent return (or
any of the other possible temporary returns) for whigh it is
expecting an INTERRUPTED return, As I see it, only if vou specify
what is expected of PCP implementers will you get a consistent set of
implementations, (As I see it, this should not be interpreted as a
PCPERR type of problem,)

3) We seem to now have an implementation schedule which calls for an
implementation of FP starting about April i, Do You know what the
status of the wM*’s requirements for the generic procedures <open
file>, <close file>, and <warrant file> are? rThat is, are Millstein,
et ali,, making any progress in defining the interface they wish?

= Doug Wells

25535




JBF 9=MAR=75 23136 25535

. pcp questions from dmw of multics

(J25535) O9=MAR=75 233136313 Titlet Author(s): Jonathan B, Postel/JEP;
Distributiont /JEW( [ INFO=ONLY ) ) ¢ Sube=Collections: SRI=ARC; Clerk:

JBP}
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. bugt process coemmang not working at bbnb

th e process comand does not seem to work at bbnb, please let me

know when it gets fixed, { aave a demec this week and it is a very

nie feature that i usual lv show,, thanks, here is the error

messge i get , 4illegal instruction Jsys sqsvw+107 = 104000,,521

at auxechr+21 = 135224 theen the usua)l register stuff which i

wont bother te print here, ropert 1
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' bug: process command not working at bbnb

(J25536) 10=MAR=75 00124311 Title: Author(s): Robert N,
Lieberman/RLL; Distributiony /FEED( [ ACTION ] ) JDH( ( ACTION ] )
Sub=C0)lectionsy SRI=ARC; Clerk: RLL:



| RLL 10=MAR=75 00326 25537
‘ bug: move Message dCes nNot work at bbnb

the message syubsystwm command m mmve messge does not seem to work at
bbnk, let meJ know the staus of fising it there, thanks, robert 1
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‘ bug: move message does not work at bbnb

(J25537) 10=MAR®T75 0032651 Title: Author(s): Robert N,
Lieberman/RLLy Distributiont /FEED( [ ACTION ] ) JDH( ([ ACTION ] ) 3
Sub=Collections: SRI=ARC; Cjerk; RLL;
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