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INTRODUCTION

The online computer system you will be using provides direct
responseé to what you have just typed into your terminal, It
also provides help services, various types of feedback which
you can request for immediate, online information about all

aspects of the system, Three help services are:

1, Lists of command alterpatives you may use at any point
(reached by typing a guestionmark),

2, Explanations of these alternatives (reached by typPing a
<CTRL=G>),

3, Descriptive information, such as definitions,
explanations, and instructions (reached by aiving the Help
command),

This sample session demonstrates these help services, The
process is explained for a typewriter terminal, It {is

‘ essential that vou be at a terminal, typing in commands and
text as the scenario describes them,

Throughoyt this sample sesSion we Spell out the Sequence of
keys you will Strike to make something happen and explain to
you what the results should be, Keys that do not print, such
as carriage return and escape (also called altmode), are named
inside anale brackets, e,g, <CR>, <ESC>, <SP> represents a
space, The control Key <CTRL> is used like the shift key, You
hold it down while you type the letter that is after the
hyphen, The notation for control key is <CTRL~(Some
character)>,

Some cohtrol keys to remember,,,

<CTRL=X> aborts commands before youy have typed a <CR>,

<CTRL=0> stops printing,

<CTRL=A> deletes the character you have just typed,

<CTRL=W> deletes the word you have just typed,

<CTRL=Q> gives an explanation of your current location
in command space,

When yoy see <CR>, jyse the retyrn or carriage retyrn on yoyr
. kKeyboard,
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INSTRUCTION

1, You have logged in and are ready to use the online system,
Let’s first use the Help command to see how it describes
itself,

To execute the Help command you type "h" for Help, and then the
term you want to have explajned, In this Case, You want to
learn more about the command "Help,"

LA B L B B B A I O N N NN N R N R R R ]
You type:

hhelp<CR>
Yoy see}

BASE C: Help Ok/T: T: help

L R I I N AN I )

This command will produce an explanation of Help at your
terminal, followed by a 1ist of jtems called a "menu"
which you can use to obtain further information, Below
the menu you will see the following line:

(HELP)</T: T
As explained in your Help typeout, this line prompts you
to ask Help for more information,

2, Let’s use the menu to learn more about help Services, Menu
item 4 looks like it will supply us with this information,

..".l.’l..'."......'l"'."..-..I'.."'.""....'..."'.'.
You type:

4<CR>
You see:

Help </T: T: 4

L R R I I I RN N NN

This time an explanation in the form of instructions
appears, followed by more menu items, You are {nformed
about two other help services: <CTRL~0> and
questionmark, This sample session will also demonstrate
these services,
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3, Now let’s try a practical exercise with the Help command to
ald us in working online, After having read the "Preface to
NLS Tools" you know that vou need a workspace called a file,
Yoy can use Help to discover how to set up your own files,

.l.'l.l'll"".'....I'...Oo.....'..'...'.'C"Q.'.l.'...'l.I.
You type:

files<Ck>
You see:

(Help) </7T: T: files

PR R R RN RN AN RN

This is followed by an explanation about files, called
"Fi{le STRUCTURE," Notjice that the title of the
explanation is not exactly what you typed in, "File
STRUCTURE" is the most general explanation of files in
Help, For more specific details refer to the menu items,
or type in a term discussed in the explanation,

4, Since yoy want to know how to go aboyt creating a file, and
none of the menu items directly refers to this kKind of

. information, you need to look for a new term to type in, The
description of File STRUCTURE mentions a command that creates a
file, You might choose to type in this command name,

'......O.'0'."'-.I'I.....'.l'."l'..'.'.l..."..'...'.'.'.'
You type:

create<spP>file<CR>
You see;

(Help) </T: T: create file

P I I R AN

This produces the syntax of the command, followed by an
explanation of how the command works, references, and a
meny, If you type a 1<CR», you can see an example of how
the command looks when implemented at vour terminal,
Note; You could have left off the word "file" in this
case, but sometimes more than one word is necessary,

5. You now have enough information to create a file, To leave
Help, type & <CTRL=X>,
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AR R R R RN R RN RN B N R R A N B B )
You type:

<CTRL=X>
You see:

(Help) </T;

BASE C:

The control=X key <CTRL=X> takes you back to Base, as
indicated by the prompt "BASE C:",

6, You create a file by use of the information you have
learned, andé name the file FIRST=AID,

LR L B R B I I L A A B B B RN R B R B R R RN R A R R B AN R R B A R
You type:

<SP>crffirst=aid<CRr>
Yoy see;

BASE C: Create C: File T: first=aild

<DIRECTORYNAME, FIRST=AID,NLS;1,>

L R R R R R )

7, Now you have a workspace, but what can you do next? You
can see a list of your current possible alternatives if vou
type a questionmark,

L R R R R )

You type:

You See:
BASE C3:
current Alternatives are:

R R R R )

Below the heading appears a long 1ist of commandwords
(the "verb" type) that you may use at this time,

8, Scanning the commandwords, Insert looKs like the most
promising choice, Notice that a broken line has ended the
list, At this point you can type the first letter or a space
and the first letter of one of the commands and it will become
part of your command, If you type <CR>, Yoy return to where
you were before you typed a gquestionmark,
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L R R R I R R A R A

You type:

You see;
=e=Insert C:

You now have another prompt (C:) telling you that another
commandword {s necessary, Again, You can type a
guestionrark to see the commands avajilable to you,

LU B L B R R L B B R B L R R N I A N R R R A RN N N R
You type:

?
You see:

===Insert C:

Current Alternatives are:

L R R L I AR B A I )

This heading i{s followed by a list of commandwords, this
time the "noun" type,

9, You choose the word Statement since you know that a
statement is the basic component of the online system files,

LA B B I B I L A R R O O B B A R I B N B B I B BN R R I RN
You type:

s
YoU See:

===Statement (to Follow) A:

R I I NN )

You are again prompted to continue your command, this time
with an A:, which you recognizZze is the Prompt for ADDRESS,
You type in a 0, since you want your statement to follow the
header (name of the file) which is always statement 0,

L R R A N A A )

You type:
0<CR>

Yoy see:
~==Statement (to follow) A: O
L3

L R R R I RN I A )
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10, After you type in your address, another prompt appears
(L3) which does not look familiar te you, Having had so much
luck with using the ?, you try it once again,

L R R R L N

You type:
?
You see:

Ls
Please type a LEVEL«ADJUST String:

11, Alternatives follow the line requesting a LEVEL=ADJUST,
but this time you probably do not know enough abouyt the
alternatives for them to be helpful to you, There is a help
service that provides a way to get detailed information about
the command you are uUsing at the moment, You can obtain this
information by typing a <CTRL=Q>,

LA R N

You type:
<SCTRL=G>
Yoy gee:
BASE
()
LEVEL=ADJUST:

R R R N

This is followed by a Help description which both
explajns the teérm and tells you what to do when presented
with the prompt L3, YOou can now complete your command,

12, When you use <CTRL=Q> yoy are taken inte a Help
description and placeqd in the Help command, To return to Base
from the Help command, you must now type the same <CTRL=X> that
you used in step 5,

L B B R N RN ]
You type:

<CTRL=X>
You see:

(Help) </T:

BASE (3
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13, Typing <CTRL=G> aborts any command you were typing in when
you hit <CTRL=G>, Therefore you are now back at BASE C:, ready
to insert a statement,

R R e R A R R NN RN RN

You type:
isU<CR>Yoy can get Help by typing an h at
the herald or at BASE C:, followed by a
term,<CR>

You see:

BASE C: Insert C: Statement (to follow) A: 0
L3

T: You can get Help by typingd an h at the
herald or at BASE C:, followed by a term,

P R R N N R AL LR R

14, After considering your first statement, you decide to add
more to it, You know that Insert is the correct first term in
your command, but you do not want to begin a new statement, To
check other alternatives:

OIOQIOIOOUCCOIll...ll"'IO..Q"I.....O.'.l.l'."'...l.."...
You type:

i?
You see:

BASE C: Insert C:
Current Alternatives are:

D R N R R A R AR N

15, Scanning the alternatives, Text looks like the most likely
choice, but you are not sure what its effect will be, Two ways
to obtain this information are available, The first,
illyustrated here, is to type a "t" for Text, then hit the
<CTRL=Q>, An explanation of the command will follow,

l'.l..'l.".0"..'......"‘.'..‘.Il."'..'..l.l'.'.l..'.....
You type:
C<CTRL=0>
Yoy see:
~==Text (to follow) A:
BASE
Q)
TEXT: Insert Text (to follow) DESTINATION CONTENT
OK:
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The second way to obtain this information is to type a
<CTRL=X>, then use the Help command, typing in the words
"insert text", Try this {f you want more practice,

16, You return to Base and implement your command, You add
text in the form of @ sentence to statement 1 that will tell
more about using help services, Since you want your new text
to come at the end of the statement, your ADDRESS will be the
statement number and "+e", 6 (See the "Editing Sample Session 1"
for more information on adding text,)

l'l...ll'.l't..."'.'li'!'ll"ll.lll'.l.".'l.."..."..l"'
You type:
<CTRL=X>it1+e<S5P>Using CTRL=Q also takes you to
Help, whereas typing a ? shows you a list of
Current Alternatives,
You sees
BASE C: Insert C: Text (to follow) Al 14e
T: Using CTRL=Q also takes You to Help, whereas
typing a ? shows you a8 1list of Current
Alternatives,

. R A R R I A )

To see how the completed Statement now looks, type a \,

L AL B R I I N A S N S
You type:
\
You see:
BASE C: \
1 Yoy can get Help by typing an h at the herald
or at Base C:, followed by a term, Using
CTRL=Q also takes you to Help, whereas typing
a ? shows Yoy a list of Current Alternatives,

R R R R I R N N )
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17, You have completed the sample session and are familiar
with help services, You can now delete your Firste-Aid file,

...C..l..'IIl....'l".I'..............."...'.l.....‘....l.'
You type:

dffirst=aid<CR><CR>
You see:

BASE C: Delete C: File T: firsteaid

0K:

Jeleted Files Areg
<DIRECTORYNAME,FIRST=AIDE,NLS;1,> and its
partial copy

R R e e N R N R R AL AR B A
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SAMPLE SESSION SUMMARY

be placed in the Help command:#

Type h for Help followed by the term to be defined,

Type <CTRL~(G> at any point to recejive an explanation of what
you are currently doing,

retyrn from Help to your cyrrent sybsystem (e,q, Base):

Type <CTRL=X>,

Ssee a list of Current Alternatives:

Type ? after the prompt of the subsystem you are in (e,g, at
BASE C:), or at any point during a command,

find out the effects of any command;

Type h (for Help), followed by the commandwords, or type a
<CTRL=(Q> at some point in the command,

#NOTE: A printed versjon of the responses in the Help command

avajlable, entjitled "The NLS~8 Glossary," The Glossary

differs somewhat from what you see at your terminal because {t
has been reformatted for printing, It may also differ because
the online file has been updated since the last printing of the
Glossary,

page 11
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A piece of the Secretary Functions Guide that didn’t get
journalized with the rest of it on Sept, 9,
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INTRODUCTION

The online computer system you will be using responds
immediately to what you type at your terminal, This "Sendmail
Sample Session" shows you how to use a subsystem called
Sendmail to send messages and documents to people known to the
system, and have these messages cataloged and stored in the
Journal, The process is explained for a typewriter terminal,
You will £ind it useful to be at a terminal, typing in the
commands and text as the sample session describes them,

Although this document shows you how to perform a specific
Sendmail task, notes at each step provide general explanations
about what you are learning, Using this scenario as a model,
you will be able to perform any of the commands described here
in your daily work, referring to Help and other documentation
for more infermation about the system,

Throughouyt this sample session we spell out the Sequence of
Keys vou strike to make something happen and separately Show
what will appear on your terminal in response, Keys that do
not print, such as carriage return and escape (also called
"altmode"), are named inside angle brackets, e,9, <CR>, <ESC>,
<Sp> represents a space, The control key <CTRL> {s used like
the shift key, You hold it down while you type the letter that
is after the hyphen, The notation for control Keys {is
<CTRL=(Ssome character)>,

Some control kKeys to rememberl,.,

<CTRL=X> aborts commands before you have typed a <CR>,
<CTRL=0> stops printing,

<CTRL=A> deletes the character you have just typed,
<CTRL=W> deletes the word you have just typed,

When you see <CR>, use the return or carriage return on your
keyboard,

page 2
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If you get stuck or confused, typing "?" will show you the next
possible alternatives, You then type in one of the
alternatives and continue your command,

Typing <CTRL=Q> will provide you with information and
explanations about NLS, Type a <CTRL=X> to return to where you
were pefore you typed <CTRL=Q>, For more apout getting
information via <CTRL=Q> see the "Preface to NLS Tools" and
"Help Services Sample Session,"
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INSTRUCTION

1, A short Sendmail session appears here to enable you to send
a4 message to people recognized by the system, Although
Sendmail has a very extensive system for sending, distributing,
cataloging, indexing, and storing documents, most of these
steps are done automatically (and invisibly) for you,

Yoy first goc to the Sendmail subsystem,

|
|
L R R R R R A L LR R =
You type: |
as<CR> |
You see: i
BASE C: Goto (subsystem) C: Sendmail

0K3:

SEND C1:

S N R A AR RN AR

. Notice that the herald has changed from BASE to SEND,
indicating a new subsystem,

2, You will use the Sepndmail command Interrogate to send your
message, This command automatically begins six different
commands for you, The responses you enter have the same effect
as executing six commonly used Sendmail commands,

Six guestions, each appearing one at a time, will be asked,
They are:

distribute for action to:

distribute for informatione~only to:

title:

type of source:

show status?

send the mail ncw?
You may type in the responses given in this sample session, or
use this opportunity to send a Sendmail item of your own,

The Interrogate command will always prompt in the same way, If
do not want to respond to one of the prompts, just type
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<CRk> (e,g,, if you did not want to distribute vour message to
anyone for information=only, vou would type a <CR> when
prompted),
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You have several options when prompted by "type of source:",
You will chcose Message in this step, a command which allows
you to type in one statement (up to 2000 characters), You may
edit the message with <CTRL=A> and <CTKL=W> while typing it in,
Other "types of sources" are:

Branch

File

Group

Offline

Plex

Statement
For more information about these alternatives, use the Help
command,

The "show statys" prompt displays to yoy what the system Knows
about the current journal item, You are Shown the questions
you have answered and the responses you have given,

R R AN N A R RN

You types:

1<CR>
. You see:

Send C: Interrogate OK:
(distribute for action to:) T:

You type:
pka<CR>

You see:
(distribute for action to:) T: pka
(distribute for information=only to:) T:

You type:
paw2<CR>

You see}
(distribute for informationeonly to:) T: paw2
(title3) T3

You type:
Using the Interrogate Command<CR>

You See:
(title:) T: Using the Interrogate Command
(type of source;) C:

You type:

‘ mThis message is being sent to you so I
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can practice using the Sendmail
command ,<CR>
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You see:
(type of source:) C: Message T: This message
is being sent to you so I can practice using
the Sendmail Interrogate command,
(show status?) Y/N:

You type:
<CPF>

You see:
TITLE: Using the Interrogate Command
AUTHOR(S): IDENT
DISTRIBUTE FOR ACTION TO: pka
DISTRIBUTE FOR INFO=ONLY TO: paw2
MESSAGE: This message is being sent to you so
I can practice using the Sendmail Interrogate
command,

You type:
<CR><CR>

You see}

. (send the mail now?) Y/N:

Completed

P P e I 9 98880 NNt R lesetetetasatesesancsstrorssgsnartsnrenennas

As you might have recognized, each of the "prompts" in
the Interrogate command has as its counterpart an
individual Sendmail command, You will get more practice
using the individual Sendmail commands in "Sendmail
sample Session I1",

3, You have completed sending your message and would like to
return to BASE, To do so, use the Quit command, (You may 109
out after quitting by typing <SP>1<CR>,)

P P NI R e NNt a e Renetelnitetsfoenssnnesiisionstosspencrerenese

You type:
a<CR>
You see;
SEND C: Quit
OK:
BASE C3
. P R R R R R R R R R A R N R R R R R
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SAMPLE SESSION SUMMARY

Goto Sendmail:

Takes you to the Sendmail subsystem, You can leave the
subsyster by typing Quit,

Interrogate:

Asks you six questions to aid you in sending a piece of
mail, The responses you enter have the same effect as
executing six commonly used Sendmail commands, The
questjons are:

distribute for action to:

distribute for information=only to:

title:

type of source:

. show status?
send the mail now?
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INTRODUCTION

This sample session gives you more practice using the Sendmail
Subsystem tc send online items to other people the system
knows, In the "Sendrail Sample Session I" you uSed the command
Interrogate, which automatically prompts yoy with several
questions tc aid you in using Sendmail, Now you will learn to
use seyeral new commands without the aid of Interrogate
prompts,
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INSTRUCTION

BEV 9=SEP=75 20:23

This sample session first shows you how to send a file

through the Sendmail system using individual commands rather

than the Interrogate command,
"Editing Sample Session I (MEMOD)" to distribute

created in the

through the Sendmail system,
you choose {f this is not available,

This step will use the file

However, you may send any file
The instructions below

will send whatever file you have loaded wheén you g0 to the

Sendmail subsystem,

First load youyr file,
to go to Sendmail,

After that you can follow the scenario

Then you give your Sendmail item the title

Elephant Meeting and indicate to whom you want it distributed

and for what reasons,

a note about your Sendmai)

You also use the Comment command to add
item,

D N R I R B

. You type:
gs<CR>
You see:
BASE C: Goto (subsystem) C: Sendmail
OK3
You type:
f<CR>
You see:
SEND C: File A:
You type:
tElephant Meeting<CR>
You See:
SEND C: Title T: Elephant Meeting
You type:
CIMPORTANT ! <CR>
You see:
SEND C: Comment T: IMPORTANT!
You type:
dabev<CR>
You see:
‘ SEND C: Distribute (for) C: Action (to) T: bev
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You type:
didvn<CR>

You see:
SEND C: Distribute(for) C: Information (only)(to)
T: dyn

You type:
s<CR>

You see:
SEND C: Send (the mail) 0K
Completed

L R A R

To nare a recipient you type in his/her IDENT, which is a
string of characters that identifies that person to
sendmail, This distribution list may contain more than
one IDENT, each separated by spaces Or commas, A copy of
your Sendmail item is automatically delivered to the
auther (yov),

2, You may occasiponally need more information abput somegne to
whom you wish to send a piece of mail, For example, you may
know the last name of your recipient, but not his/her IDENT,
The command Show Record will supply the IDENT and other
pertinent information,

L L L B B B L A I I R N A R N B R I N R B R N I A A I R R R
You type:

<SP>shr ,boli<CR><CR><CR>
You see:

SEND C3 Show C: Record (for ident) T: ,boli
The following individuals with last name
Boli are already defined
Boli, Beverly, Organization:
Ident = BEV

SRI=ARC,

Is this the correct Boli?
Ident BEV accepted

Ident: BEV
Name: Boli, Beverly
Organization: SRI=ARC
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‘ SENDMAIL SAMPLE SESSICN TI

Croups: ...

Mail Addressest ,,.
Phones: ,.,
Delivery: ...
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BEV 9=SEP=75 20123
‘ SENDMATL SAMPLE SESSION 11

If you had known your recipient’s IDENT you could have
typed that in rather than the l1ast name, Then the sare
inforration would have appeared,

You may search for the IDENT of an individual any time
you weculd type in an IDENT in a Sendmajil command (for
example, {n the Distribute for Actjon command), You
follow the same procedure as shown above: type a period,
followed by the last name and a <CR>, In a command other
than Show Record the system will understand that this
<CR> is only tc mark the end of the last name and will
not carry out the command,

3, This step will {llustrate the commands Message, Show Status
(both intreduced in "sendmail Sample Session I" as part of the
Interrogate command), and Authors, When you send an item
through the Sendmail subsystem it automatically shows your
IDENT as the author of the item, This may not always be
appropriate, You may wish to register more than one author or
send an iter for someone else, The Authors command allows youy
to do this,

In ¢he scenario below yoy will see "IDENT(S),pka" when yoy geg
to the Authers command, At this point type in your own IDENT,
the IDENT of one or more other persons, or both, Separate
IDENTS in a 1ist with a comma,

L R R N R )

You type:
dabey<CR>
Yoy see:
SEND C: Distribute (for) C: Action (to) T: bey
You type:
dipooh<CR>
You See:
SEND C: pistribute (for) Information (Only) (to)

T: pooh

AIDENT(S) spxa<Cr>

SEND C: Authors T: IDENT(S).pka

26427




. SENDMAIL SAMPLE SESSTICN T1

You type:
mGood mornina,
Sendmail commands,
pleasant day,

You seeg
SEND C: Message
using some sendmail commands,
have a pleasant

You type:
<SP>Shs<CR>

You See:

SEND C: Show C3

BEV 9«SEP«75 20:23

1*m practicing using some

Hope you have a

T: Good morninag, I'm practicing

day,

Status 0DK:
AUTHOR(S): IDENT(S),pka

DISTRIBUTE FOR ACTION TO:
DISTRIBUTE FOR INFOR«CNLY TO:

MESSAGE: Good morning,

some Sendmajil commands,

pleasant day,

‘ You type:

Yoy see:

§<CR>

SEND C: Send (the mail) OkK:

Completed
SEND C:

Hope you

pooh

I1'm practicing using
Hope you have a

D R L R R NN

You may now return to the Base subsystem by typing qQuit

<CR>,

page 7
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‘ SENDMAIL SAMPLE SESSION I1

SAMPLE SESSION SUMMARY

Goto Sendmajl:

Takes you to the Sendmail subsystem, You can leave the
subsyster by typing Quit,

File:

Sends a file, If yoy typre a <CR> after File, the file you
have loaded is sent,

Title:

. Lets you give your item a title,

Distripbute for Action:

AsSks you to specify the recipient(s) whom vou wish to
recejve the {tem, and from whom You want some actjion,

Distribute for Informatjon:

Asks you to specify recipients whom you wish to receive the
item for information purposes,

Comment:

Allows you to add a comment on the jitem youy are sending,

page 8
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. SENDMAIL SAMPLE SESSION II

Show Record:

Takes an IDENT or last name (preceded by a perjod) and
displays current information from the Identfile abouyt how toO
contact that person, Yoy may also use the command if you
know only the first part of the last name, Use the Help
command te learn more about "last=name search",

page 9
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. SENDMATL SAMPLE SESSION II

Show Status:

Displays to you what information yvou have entered for the
journal item you &re working on, You are shown the
questions you have answered and the responses you have
given,

Message:

Allows you to type one statement (up to 2000 characters),
Use <CTRIL=A> and <CTRLe=W> to edit, and <CR> to terminate,
the message,

Aythors:
Allows ycu to name the author(s) of a Sendmail item, If you
don’t use this cormand, the system automatically names you

as the author,

page 10




SENDMAIL SAMPLE SESSION

(J26427)
Distribution:
Sub=Collectjions:
SEND2A,NLS15,

9=SEFP=75 201233333
[ INFO=ONLY
SRI=ARC DIRT;

Author(s):

BEV 9=SEP=75 20:23

Beverly Boli/BEV;
INFO«ONLY 1 ) 3

Origin: < BOLI,
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Douglas C, Engelbart, Martin E, Hardy, J. D, Hopper, Charles H, Irby,
Harvey G, Lenhtman, Jgames C, Norton, Jeffrey C, Peters, Dirk H, Van
Nouhuys. Kenneth E, (Ken) Victor, Richard W, Watson, Don I, Andrews,
Jonathan B, Postel, Priscilla A, Wold, Rita Hysmith, pamela K, Allen,
Delorse M, Brooks, Elizabeth F, Finney, Beverly Boll, Lawrence A,
Crain, Kirk Sattley, Susan Gail Roetter, Robert N, Lieberman, Ann
weinbera, kKenneth E, (Ken) Victor, Douglas ¢, Engelbart, James H,
Bair, Elizareth K, Michae)l, Richard w, wWatson, Elizabeth J, Feinler,
Harvey G, Lenhtman, Kirk E, Kelley, Laura E, Gould, Jeanne M, Beck,
Pirk H, van Nouhuys, James C, Norton, h
Davié C, srith, Mary Ann Kellan, Buddie J, Pine, Andy Poagio, David
L, Retz, Laura J, Metzger, Karolyn J, Martin, Jan A, Cornish, Larry
L, Garlick, pPriscilla A, Wold, pPamela K, Allen, Delorse M, Brooks,
Beverly Boli, Rita Hysmith, Log Augmentation, Joseph L, Ehardt,
Raymond R, Fanko, SuSan Gall Roetter, Robert Louls Belleville, Rene
C, Ochoa, Ann Weinberg, Adrian C, McGinnis, Robert S, Ratner, David
S, Maynard, Robert N, Lieberman, Sandy I, Johnson, James H, Bair,
Jeanne M, Leavitt, Rodney A, Bondurant, Jeanne M, BReck, Marcia L,
Keeney, Eljizabeth K, Michael, Jonathan B, Postel, Eljzabeth J,
Feinler, Kirk E, Kelley, N, Dean Meyer, James E, (Jim) White



This
with
the

BEV KIRK B8=SEP=75 18:07

is our latest pas at the shopping list for the néext proposal,

man=month estimates included,
Pirt notebook, Thanks, Bev

Dee=«Woyld you please put this in
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DOCUMENTATION SHOPPING LIST

Online Documentation pata Base Maintenance
Augmenting the Help Command

Production ¢f Hardcopy from Online Documentation
New Documentation

Documentation Maintenance

Approximate minimum total man=months: 34

i1, Online Documentation Data Base Maintenance

The Help multi-file data base is an encyclopedic description of
NLS tools and NSW procedures designed for quick online how=to
reference by the user, To be effective it must be comprehensive
and current, Methods to keep the Help data bases up~to~date and
keep their extensive cross~referencing accurate are needed,

Index generation and maintenance: 5 mo
Current experience shows that the automatic creation and
maintenance of an alpabetic index in a multifile data base is
essential if the online Help is to grow and evolve as planned
for NSw tools, This index would be generated from all named
statements and perhaps all meaningful words, This needs the
automatic link maintenance facility described below, This
feature is also necessary for #3, below, "Hardcopy Production
from Online Documentation,"

=0nce auytomatic index maintenance is implemented the index
information can be "compiled" into a file that is much more
efficiently searched than structured NLg files, It will
alsoc allow the implementation of standard Boolean arguments
such as "x AND y OR z AND NOT a" and eventually, natural
language typed in (and spoken?) English queries,

Back links: 6 mo
It is essential that automatic 1ink majintenance yia back
l1inks be {implemented in order to reduce the tremendous overhead
and inherent mistakes in the current procedure for discovering
bad links and updating them manually, This should be
implemented as a property of a node, (See Comment feature,
below,) Back links have the added benefit of automatic
"forward references", a 1ist of back links to what has been
written about a deccument since it was published,

Comment featuyre: 0,75 mo

26431
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2,

Several features have emerged as essential in the evolution of the

effect,

BEV KIRK B8=SEP=75 18307

The comwent feature would allow any arbitrary amount of

designated text to dissappear when viewspec capital-T is in
The text reappears when viewspec capitaleS is turned
on, This feature is important for four separate functions,

=Making user~invisible comments to other Help writers,

This would do away with the current percent sign
convention wnich requires a special sequence generator or
content analyzer pattern since it is not a part of the
standard Nls capabilities,

~Making output processor directives invisible in Help,
This wouyld d0 away with the necessity of having two
separate directories of files, one with Output Processor

(OP) éirectives and one without, And it would do away with

having to delete directives and update to the second
directory whenever a modification is made,

«Placing links invisibly next to referenced text,

This is needed to place link syntax in a node to define
how that nocde will be viewed, (See #2, below,) It would
also automatically take the user to enriching references,

=The comment feature would be one way of implementing the

backlink property, where the links to a node are invisibly

backlinked from that node,

Augmenting the Help Command

Help command, More effective user control of the information

available and-a closer integration with other capabilities are two

areas that need attention now,

Point with mouse to words and lines: 0,5 mo
one of the first things a Display help user asks is why s/he
can’t point with the mouse, With this feature the user would

be able to simply point to words and lines of text, and Help

would display the descriptions of the words pointed to, or the

descriptions referenced by links contained in the lines,

Outline and verbose description views: 1,5 mo

UUsérs need to be able to dynamically see a brief, outline
view of any branch of information, or see the full

multieparagraph description, The display user must also have
an easy way to view the next screen full via a "next" function

of some kind, Currently it is impossible to learn about a
topic by simply reading serially without backing up,

re=reading, or computing complicated back=up algorithms to see

26431
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BEV KIRK B«SEP«75 18307

the next paradraph, The lack of these capabilities has forced
us to write choppy, fragamented paragraphs of information that
are many times cryptic and not easily converted into readable
pages on paper, This would solve these problems,

Do feature:

The "dc" feature is the capability of havina Help eXecute a
command for you or a task consisting of a scenario of commands,
Should user specification be necessary in the process, an
advanced version of the do feature will tell in English
sentences what is expected at every step of the way, This {is
an active tutorial/example/service which would make Help much
more valuable as a teaching aid and provide a new service as a
task doer,

Addition to the Help command: 0,5 mo

It would be implemented by writing command statements
which appear as menu items under Help descriptions, A
special symbol placed after the right anglebracket of a link
will process the commands, Just the implemenation of this
part would pbe useful by itself,

Writing the command branches: 0,5 mo/too]}

Addition to the "Process" command: 1,5 mo

To get the full power of the question and answver
capabilities, the "process" command must be beefed up, This
would be generally useful to NLS users,

Descriptions for two levels of users: 1,5 mo
A difficulty with the present Help is that descriptions are
written for a single, mythical, "average user", Some
descriptions are too advanced for the very new useér and others
are too simple for the more knowledgeable user, This task
would be to rewrite portions of the data base to provide two
descriptions for major concepts and commands==one for novices
and the other for experts, Some minor additions to Useroptions
software could be made So that the user could specify whether
she wanted to see the simple or rmore advanced descriptions,
The default would be for the novice uyser, This task would
require about 2 hours per description, beginning with an
estimated minimum of 100 descriptions, 0One week of programming
time i{s also needed,

Working with other Help systems: 1 mo??
Before we do too much in the way of thinking about more
sophisticated search and tutorial functions, we should get in
touch with our friends working on Scholar at BBN and COTCO at
ISI and see {f some coordinatjion is in order,

26431
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3

, Production of Hardcopy from Online Documentation

Although online documentation is flexible and immeditely
accessible for user reference, hardcopy is preferred by some
users, and is helpful for some applications, This endeavor would
entail a varfety of software and writing tasks to make online
documentation such as the Help data bases automatically
translatable into readable hardcopy,

Features already cited in this document:

many of the features cited above would aid in making online
documentation into user understandable hardcopy dguides,
especially the "Comment feature" listed ynder #1, and "Outline
and verbese descriptions views" listed under #2,

Text that would make hardcopy more readable: 3 to 5 mo

with the comment feature, documentors would be able to
include textual passages, such as transitions, headings, and
references, in the online document that would only be turned on
for hard copy, This would help transform the essentially
"reference" online docymentation into a form which could be
read from front to back, Once the comment feature is
{mplemented, the first pass at inserting this "hardcopy only"
text would take two weeks each for the six major tool
description files (including core and NSW Exec) and one week
each for the 9 other tools in the core AKW, That is a total of
21 weeks,

4, New Documentation

Documentation of proposed new tools and features: 1 mo/tool;
2 day/feature

Error messages and user feedback response:

Users of Help should be able to gquery the system about any
system information and error messages they get such as "fst
entry nonexistant", "pbad file", "illegal user number in file
header", "File not online; If Archived, Use EXEC’S INTERROGATE"
and "lllegal BCCNT in fndchr", There are several things that
can be done in this area including fixing the pugs,

Explanations: 3 mo

Explanations of the meanings of each of these messages and
what to do when you get one need to be written for each
tool, This task includes maintenance as well as writing
descriptions and classifying error messages,

Help button for errors: 1 mo
The system should remember the last message sent to the
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user and take the user to the description for that message
if the Help button is nit after receivinag it, 1£2b

Sharpening the tools: 2,4 to 12 mo/contract year#s
The buds which cauyse some of these messagdes should be
fixed, Cryptic words and misspellings can be changed to
something more meaningful to the user, At a minimum with a
collection of tools as large &8s the core AKW, 20 percent of
one user=sensitive proarammer should be allocated for
sharpening the existing tools, This involves doing the many
little thinas which get overlooked and are not deemed
important by experienced users of the tools, These include
minor bugs, design flaws or "unfeatures" which are
particularly obstructive to new users, A user=sensitive
programmer would be directly responsive to feedback from
users, Since no time has been allocated to this in the
past, there is a huge backlog of these impediments to the
use and learning of the system, Twenty percent of one
person over a 12 month contract would be approximately 2,5
months, although one whole person could easily be absorbed
into it, #*»Perhaps this item should be located elsewhere in
the proposal shopping list, 1£2c

Documentation Maintenance

Existing documentation must be updated to accurately describe
changes in an experimenta)l system, Some of the major documents
that regquire much effort to maintain are; 1g

Help data bhases: 3 mo

Rase

Core
Sendmajil
Calculator
Useroptions
Message
Progranms
Graphics
Publications
Letter

Helpd 191

User manypals: 1 mo

Systems documentation: 1 mo

Secretarial Functions Guide
DEX User’s Manual 192

Tool Suppliers documentation
FE System Interface documentation 193
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(J26431) B=SEP=75 18:07;3:3: ritle: Author(s): Beverly Boli, Kirk E,
Kelley/BEV KIRK; Distribution: /JBP( [ ACTION ) ) DIRT( [ INFO=ONLY ] )
;3 Sub=Collections: SRI=ARC DIRT; Clerk: BEV:
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Jonathan B, Fostel, Jonathan B, Postel, Priscilla A, Wold, Rita
Hysmith, Pamela K, Allen, Delorse M, Brooks, Elizabeth F, Finney,
Beverly Boli, Lawrence A, Crain, Kirk Sattley, Susan Gail Roetter,
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JMB B«SEP=75 18:54

‘ Help at BBNB: response to JHR*s comment in <33419,>

Jim, first I am including your Comment of <33419,>:

My

Comments: Help at O=~1 has been updated to reflect the current
Letter program, We need someone to update Help 8,0 at BBNB ==
volunteer? Currently there is no mechanism for upating other
Helps, Other changes (minor) I have made to O=1 Help can be
filtered out using signatures and copled to BBNB, All we need is
someone to do it,

response:

As T understand it, the procedure for getting the Help files at
O=1 & BBNE both up=to=date has historically been to make the
changes in one of the files and then to FTP that file to the other
site to replace the one there, At least, it seeMs this Would be a
very fast way to solve the problem of time & manpower to get the
presently accumulating changes at 0O=1 over to BBNB,

I would be interested in doing the FTP, Also, I feel 1°d be able
to work on Kelp information for future changes if that fits into
JHBE*s manpower schedule ,,.....j€anne

26432
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JMB B=SEP=75 1B:54
Help at BBENB: response to JHB’s comment {in <33419,>

(J26432) 8=SEP=75 18:5433:; Title: Author(s): Jeanne M, Beck/JMB;

Distribution: /JHBC [ ACTION ) ) FEEDBACK( | INFO=ONLY ) ) DVN( (
INFO=ONLY ] ) BEV( [ INFO=ONLY ) ) KIRK( [ INFO=ONLY J ) JCNC I
INFO=ONLY ) ) SGR( [ INFO=ONLY ] ) LJIMC [ INFOONLY ) ) 3

Sub=Collections: SRI-ARC FEEDBACKj; Clerk: JMB;




. 26432 Distribution
James H, Bair, Special Jhb Feedback, Dirk H, van Nouhuys, Beverly
Boli, Kirk E, Kelley, James C, Norton, Susan Gail Roetter, Laura J,
Metzger.,
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. What 33391 Is About

I describes how to byild a commands branch that will go to other

sites and collect the messages all intoc one file sO you can read

them at your home site without logaing in to other sites, We thought
people in the ARPA office who have directories and get messages at

more than one site might be interested, «vs]l See you have real

journal problers and I sure Dave will=s 1
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. what 33391 Is About

(J26433) 9«SEP=75 113513333 Title: Author(s): Dirk H, Van
Nouhuvs/DVN; Distribution: /RH( [ INFO=ONLY ] ) JMB( [ INFO=ONLY 8 | < e |
SubeCollections: SRI=ARC; Clerk: DVN;
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. Keeping Up Help Files (inspired by JHB item <33419>)

Jim==Your Journal item prompted me to remind you of the tentative
procedures we mapped out for handling Help upkeep, Maybe this would
be a good time to try to finalize those procedyres, I'm sending you
the branch from my file “coop” that T believe reflects accurately the
ideas we came up wWith a while back, Since Help at BBNB serves
Utility clients, and is the running system, I pelieve it is covered
in these provisions, Bev
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‘ Keeping Up Help Files (inspired by JHB item <33419>)

Applications and Development reached tentative agreement on ff,
procedures (pending approval by Jim Norton): i

1, One person is "responsible" for Help from each aroup (i,e,
Dev, and App.) 1a

2, Dev, person fixes xHelp, App, person fixes running Help, ib
3, The two persons try to keep in close communication so that

there is constant "dialoge" which will enable them to help one
another,
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Help Files (inspired by JHB item <33419>)

. Keeping Up

(J26434) 9=SFP=75 12:0231331 Title: Author(s): Beverly Boli/BEV;
pDistribution: /JHEC [ ACTION ) ) DVN( [- INFO=ONLY ] ) JCN(C [ INFO=ONLY ]
) SGR( [ INFO=ONLY ) ) KIRK( [ INFO=ONLY ) ) FEEDBACK( { INFO=ONLY ] )
Sub=Collections: SRTI=ARC FEEDBACK; Clerk: BEV;




26434 Distributior
James H, Bair, Dirk H, van Noyhuys, James C, Norton, Susan Gail
Roetter, Kirk E, Kellev, Special Jhb Feedback,
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BEV 9=SEP=75
' Reserve Journal numbers for sample sessions

Jime==Here are the numbers I°ve assigned to the sample sessions:
Editing 2 26422
Editing 3 26423

File=v, 26424
Help 26425
Sendm, 1 26426
sendm, 2 264217
Format 25925

Intro, to Doc, Prod, 26429
Editing 1 already had a number=«It’s on the document you have, The
same also for the Preface, ==Bey 1
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. Reserve Journal numbers for sample sessions

(J26435) 9=SEP=75 14 Title: Author(s): Beverly Boli/BEV;
pistribution: /JHBC(C [ ; ) 7 Sub=Collections: SRI=ARCs; Clerk:
BEV;
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James H, Bair,
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x110 format control for STRING construct

There is a new x1l10runtime package (and a corresponding new x110
compiler) at ISIC that implements the following format control (as an
optional third parameter) for the STRING construct, let me know of
any problems,

(frmtctrl) RECCRD %format control for "STRING" consStruct %

fmncols(7),

%

fmistfyl(1],

fmf£i11011],

fmlgcl(l),

fmsqgne(1),

fmpsagn(1).,

fmdecm(l]),

fmovrf(3),

0 = print
1 = print
2 = print
3 = print
4 = print
5 « print
6 = print

fmfloat(20);

%

% # columns (with punctuation) / 0: as many as needed

% TRUE: right justify; FALSE: left justify %

f111 field with TRUE; 0s; FALSE; spaces %

L

TRUE: treat as 36 bit unsigned guantity %

% TRUE: {gnore LH of value and extend sign Of RH %
% TRUE: print + if val > 0 / val is 36 bit aquantity %
% TRUE: print terminating decimal point %

% column overflow control

nothing

as many most significant digits (MSDs) as fit

as many least significant digits (LSDs) as fit
blanks

astericks in entire field

as many MSDs as fit followed by one asterick

as many LSDSs as fit preceded by one asterick %

% reserved for eventual floating point format control

26436
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x110 format control for STRING construct

R R ritle: Author(s): Kenneth E, (Ken)
+ /NPGC [ ACTION 1 ) DCEC [ INFO=ONLY ] ) RWW( (
O=0ONLY ) ) 3 Sub=Collections: SRI=ARC WNPGL;

(J26436) 9=SEP=75 11:053;
Victor/KEV; Distribution
INFO=ONLY ] ) JCNC [ INF

Clerk: KEV;
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pavid ¢, smith, Andy Poggio, pavid L, Retz, Jan A, Cornish, Larry L,
Garlick, Robert Louils Belleville, Elizabeth J, Feinler, Joseph L,
Ehardt, Jonathan B, Postel, Kirk E, Kelley, Karolyn J, Martin, David
S, Maynard, Kenneth E, (Ken) victor, James E, (Jim) white, Eljzabeth
K, Michael, Don 1, Andrews, J, D, Hopper, Charles H, Irby, Harvey G,
Lenhtman, Douglas C, Engelbart, Richard W, Watson, James C, Norton,
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Further on ftem (26410,) Journal BUG

It seems that in one case I did get a journal item as a Message WITH

the ACTION/INFC field, This case was an item from DMB, which she

sent from BBNB and was delivered to me at BBNB, So all the others

that | mentioned yesteérday probably were sent across computers,

. «sjeanne 1
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‘Further on iter (26410,) Journal BUG

(J26437) 9=SEP=75 17216333 Title: Author(s): Jeanne M, Beck/JMB;
Distribution: /FEEDBACK( [ A
FEEDBACK; Clerk: JMB3;

ACTION ] ) ; Sub=Collections: SRI=«ARC
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. Problem sending a message to feedback via Message subsystem at BENB

I was trying to send a message to feedback with the send Message
command in the Message subsystem in NLS at BBNBE, For the TO field I
input "feedback" and then went on with the subject and message
fields, when it was time to verify the distribution list, NLS
interpreted that as a group ident with one member: "FEED
(FEEDBACKR)", when it tried to send the message it failed, saying it
found no such directory, I notice now that it messed up in
interpreting the directory for FEED as "FEEDBACK@", it should have
been "FEEDBACKECOFFICE=1" so that delivery wouln’t look for the dir
FEEDBACK at BBNE,

I looked at the listing for the ident FEED at BBNE and it has the
Online (NLS) field listed as user: feedback and hostioffice=1, but
there is no network delivery listing, Does the message subsystem use
the network delivery listing to figure out where the sndmsg goes?
This is the only clue to the problem I could find,
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. Problem sendinc a message to feedback via Message subsystem at BBNB

(J26438) G=SEP=75 173136333 Title: Author(s): Jeanne M, Beck/JMB;
Distribution: /FEEDBACK( [ ACTION ] ) ; SubeCollections: SRI=ARC
FEEDBACK; Clerks: JMB;

.
’
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OUTLINE FOR FINAL REPORT

Following RWW's suggestions I have made uyp an outline for the final
report covering the contract from July 74=July 75, Much of the
material for the report already exists elsewhere, 1I°d appreciate
vour help in trying to gather it together, Will you please send me
locations of the material, or send the file itself through the
journal (this would help, since I have to work at BBNB)? Also, if I
can help anyone write the new stuff, please let me know, Dick would
1ike to see this out by the end of the month, so I duess first drafts
and references to materials should be in my hands by the 19th,
Anyway, it will give us all something to do during these jdle
times,,. Thanks, Bev
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. OUTLINE FOR FINAL REPORT

OUTLINE FOR FINAL REPORT COVERING PERIOD JULY,1974=JuLY, 1975 i
Front End (CHI) 1a
1, Outline of implementation changes 1al

2, Brief overview of Front End (with reference to Appendix,

which will contain papers already written describing FE, etc,) 1a2
3, Motivation for FE (lifted from last proposal) 1a3
4, Changes to CML since last contract perjod 1a4
5, Brief description of work on L=10 1as
Protocols (JEW, JBP) ib
1, Outlipe of completed work 1p!
2, Papers written by JEW on DPS 1b2

3, Description of packages (this would only be 2=3 pages, with
. reference tO0 papers already written in Appendix) 1b3

NLS (EKM) 1c
1, A 3=4 page outline of what was done in last contract,
itemizing features, etc, (Note==Could we use stuff in
Quarterly Report, and just flesh it out?) References to
Appendix for papers going into greater detail, ict
Debuygger (KEV) id

1, Brief outline of debugger, with reference to Appendix for

papers geing into more detajl 1d1
Appendix le
Front gEnd == containing papers already prepared by CHI on FE, lel

Protocols == containing papers already Prepared on Protocol
Packages, PCP B8 documents (does this last make sense?)

NLS == containing papers already prepared on individual
features, etc, of NLS

Debugger == Documents already prepared on debugger




. OUTLINE FOR FINAL REPORT

(J26439) 9=SEP=75

Distribution:
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A little help from my friend

pirk==Has the Introduction to Doc, through N1s been journalized in

fts final form? 1f so, do you know the number? If not, would you

mind journalizing it with the number 26429 and attaching a comment

that it will ncw be printed as part of the secretarial Functions

Guide, although it is also avajlable individually? 1 have lost track

of where it is kKept, but suspect it®s at isic, If not, and I just

can’t find it at EBNB, let me know the directory and I°11 journalize

it, Thanks, PRev 1
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‘ A little help from my friend

(J26441) 9w SEFP=T7S 19320333 Title: Author(s): Beverly Boli/BEV;
Distribution: /DVN( [ ACTION ) ) ; Sub=Collections: SRI=-ARCj; Clerk:
BEV;
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SECRETARIAL FUNCTIONS GUIDE

This is the introductionto the Secretarial Functions Guide, a
document produced for the last NSW contract, Designed for ney
Users performing seCretarial tasks with NLS, the Guide is a
collection of individual modules which can be used alone or
together as a packadge, Since each of the documents is separate,
they will be jeurnalized indivudually, (A couple of them have
already been jcurnalized,) The Guide will be printed next week,
This ‘First Edition’ contains: Editing sample Sessions I, 1I, and
111: File-viewing Sample Session; Help Services S, 5,7 Sendmail §>
S$> I and 11; Format S, S,; Tutorial,,,on Letter Program; preface
to NLS Tools; Introduction to Documentation through NLS,

page 1
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’ ARC 26421

SECRETARIAL FUNCTIONS GUIDE
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MENLC PARK, CALIFORNIA 94025
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' SECRETARIAL FUNCTIONS GUIDE

INTRODUCTION

The "Secretarial Functions Guide" is designed to help you use
the oNLine system (NLS) to perform secretarial tasks, The
interactive computer system that vyou will be using enables you
to compose, transcribte, and edit text; set up files; and send,
receive, ancé print documents, This Guide introduces you to the
system and shows you how to put some of its features to use,

The Guide is a collection of instryctional documents placed in
a folder, 1This design allows for maximum flexibility, so that
You can chocse those materials best suited to your tasks,
Documents in the Guide fall into the following categories:
1, Transcribing (or composing) and modifying text,
Wwriting a memo,
Creating first and final drafts of reports,
Transcribing an outline,
2, Viewing and printing files at the terminal,
3, Creating tables,
4, Writing (and formatting) a letter,
5, Formatting a document for printing,

. 9Sending messagces or documents to other people,

7. Reading messages Or documents received through the
system,

8, Other pertinent introductory or descriptive documents,

Most of these documents are called "Sample Sessions", Each
session includes a brief introduction, an instructional section
that takes you step by step through the specific commands
necessary to perform certain secretarfal tasks, and a summary
of all of the commands taught in that session, An exact
presentation of what you type in to execute the commands and
what you will see at your terminal, along with general
explanations, should make these sessions self=instructional,
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Secretarial fFunctions Guide==Ready to Go to Press

Larry-=As you know, we have been working on the Secretarial Functions

Guide as part cf our last NSW contract, Parts of it have already

been used at Gunter (some of the sample sessions), butwe are now

ready to havethe Wwhole document printed in one pjiece, Our plan was

to have itbound in such a way that people could put different pleces

of it together, l1ft separate sample sessions out of it, etc, We

need to know hew many copies you would like for us toprint, 1I°11

call you tomorrow (Thurs,) when you’ve returned to Gunter, Thanks,

Bevy Bol{ 1
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. Secretarial rFunctions Guide=~Ready to Go to Press

(J26443) 10=-SEP=75 123493337 Title: Author(s): Beverly Boli/BEV:
Distribution: /LaAC(C [ ACTION ] ) 3 Sub=Collectjons: SRI~ARC; Clerk:
BEV;




‘ 26443 pistribution
A, crain,

Lawrence




DMB 10=SEP=75 15:18 26444

ARC=File

Up until Monday, 9/8/75, J, Leavitt maintained an ARC file in her
directory at Uffice=1, That file has been transfered to BBNB and is
now in my directory,

This file contains the name, address, home phone numbers and other

work related intormation of all ARC personnel, Any changes {i,e,,

residence, status, or title change, etc,, should now be prought to my
attentjon, 1
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. ARC=File

(J26444) 10=SEP=75 15318333 I'itle: Author(s): Delorse M,
Brooks/pMB; pistribution: /SRI=ARC( [ INFO=ONLY ] ) ;3 Sub=Collections:
SRI=ARC; Clerk: DMB;
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DNLS syggestions

and it seems to me (persconally) that a couple of
if done a little differently; to wit
a viewspec and
(2) window edges:

I am a new user,
thinas wwould ke more "patural"
(1) setting viewspecs: How about <char> turnina ON
=<char> turning it OFF? Miaht be more symmetrical,
It might be nice to be able to show window edges visibly when
multiple windows dre on the sCreen, I am freguently (usually?)

1

confused about what text is in what window,
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. DNLS suggestions

(J26445) 10=SEP=75 16121
Pistribution: /FEEDBACK( [
FEEDBACK; Clerks: DAV:

13} Title: Author(s): pavid C, Smith/DAV}
INFO=ONLY ) ) 3 Sub=Collections: SRI=ARC
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testing feed ident from bonb
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. Test

(J26446) 10=SEP=75 19315933 Title: Author(s): Elizabeth J.
Feinler/JAKE; Distribution: /FEED( [ ACTION ] ) ; Sub=Collections:
:

SRI=ARC3 Clerk: JAKE
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pave,

I

sCreens

thought

timeout

the timeout

(by trving tlink four times)
d tenex change or am

change

it or di

perlod
instea

CHT 11=SEP=75 12:21

for shared screens was a minute
i of 15 seconds, Did someone

{ wrong? == Charles,
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. Shared screens timeout

(J26447) 11=SEP=75 12:21::3
Distribution: /JDH( [ ACTION
CHI;

] )

Titles

CHI 11~SEP=7

Author(s):

3 Sub=Collectjons:

Charles H,
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5 12:21 26447

Trby/CHI}
Clerk:
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. ARC and Intellegence Community

Dirk, It was very heartening to see your note regarding possible ARC
inyolymeny with NSA, CIA, DIA, etc, I do inyOolye my personal values
with my pajid work, That is why I work at ARC, While there may {n
fact be no viacle alternatives, my personal values, my instincts and
intuition all indicate that working for the intellegence community is
heading ARC in the wrong direction, when T first heard of all this
about a year &ago, I tol6 Doug how distastful it was to me, We have
discussed it several times since then, with Doyg always insisting
that there were good CIA and bad CIA departments and that they were
very sharp pecple, 1 beleive everyone must be guided by his own
values, but I have had a hard time assessing the feelings of most
ARCers on this point, 1 am not saying that the group should be run
as a democracy, but only that decissions made at a management level
that do not have the support of the group will probably not work out
too well,
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‘ ARC and Intellegence Community

:

|

’ (J26448) 11=SEP=75 12:393;::; Title: Author(s): charles H, Irby/CHI;
| Distribution: /DVN( [ ACTION ) ) SRI=ARC( [ INFO=ONLY ] )

| Sub=Collections: SRI=ARC; Clerks: CHI;
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. User Services Report = Course at Pentaagon

USER SERVICES TRIP REPORT:

ARPA~NSW slots on August 26=27

1,

2,

4,

Time€: 26 Audust

Course at the Pentagon for users of the

= 27 Audust by RH (1,5 Person=~days)

Person (users of not) contacted:

Major Mortenson
Retty Finney
carol Mahoney

Major Richard O,

Wells (ROW) = Attended the Courses

Sagt, Michael Oddy = Attended the Courses

COURSE :

"Basic INLS~R Course" was given in its entirety, and "The TNLS
Course Optline Introduction to Structure and Viewing" was given
in its entirety with the exception of the "Jump to Content,

We went into "The Intermedjate TNLS Course
putline" very lightly covering only:

etc," commands,

Append
Break
Visible
Invisible

The Documentation that was distributed is:

Basic TNLS=8 C

ourse

The TNLS Course Outline Introduction to Structure and

viewing

The Intermediate TNLS Course Outline

Cue Cards
command Summar

y

SRI Investments in TomOorrow
The Auygmented Knowledge Workshop <14724>

Coordinated Information Services for a Discipline~ Or
Missions=Oriented Community <12445>

Format Library
DISCUSSION:

I realize it must
very short time,

appear
however

that we covered a lot of material in 3
it was necessary due to the time

constraints of when they were accessible for training and when

26449

1a

1b
ib1}
1b2
ib3
1b4
1b5

ic

ici

icla

ic2

1c2a

1d




RH 11=SEP=75 133129 26449
’ User Services Report = Course at pPentagon

their report (Volume 9) is due to be completed, Both men were ,
very dquick and intuitive, Plus we were able to conduct the

courses while sitting at a terminal; this minimized the |
confusion usually associated with a pure lecture course, 1d1

Atter we had finished the first day of training the two men

stayed at the terminal practicing after I had left, They were .
actually in volume 9 doing some of the necessary editing, This -
was dreat beécause they were able to discover which areas really

were not clear to them, where they needed additional

assistance, etc, for the second day,
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. User Services Report = Course at pPentagon

(J26449) 11=SEF=75 13:29;33;; Title: Author(s): Rita Hysmith/RH;
pistribution: /US( [ INFO=ONLY ) ) JHM( [ INFO=ONLY ] ) JCNC [ INFO=ONLY
] ) DCE( [ INFO«ONLY ] ) RLL( [ INFO«ONLY ] ) POOH( ( INFO=ONLY ) ) EKM(
[ INFO=ONLY ) ) ; Sub=Ccllectjions: SRI=ARC US; Clerk: RH;
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Response to *The mysteries Of <CTRL*E>..,* (33420,)

I tried deleting @ character and ending the command with <CTRLeE> and
another time with the INSRT key and both times I ended up in the
Insert Mode, AlsO, in TNLS <CTRL=E> is taught as a way to end any
command (in the Third Course) such that the command will be completed
and the user will be prompted for the level of a new statement that
will be Iinserted after the statement where the last edit was made,
Seems like that’s the way it works in DNLS too so I quess I don’t see
the inconsistency,

26450
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. Response to *The mysteries of <CTRL=E>,.,." (33420,)

(J26450) 11=SEP=75 13:37;331; Title: Author(s): Susan Gail
Roetter/SGR; pistribution: /FEED( [ INFO=ONLY ] ) ARc=APP( [ INFO~ONLY )
) DVN( [ INFO=ONLY ] ) CHI( [ INFO=ONLY ) ) 3 Sub=Collections: SRI=ARC
ARC=APP; Clerk: SGR;
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Info Needed for Hotel Reservations at the KWAC Meeting

Before Jim Norton he asked that I see that the necessary hotel
reservations get made for the KWAC meeting, 1In response to my
question Bob Sheppard sent (33435,) which lists hotels and prices,
He also mentions that it would be good to make reservations soon,
After looking at this list and doing a little calculation, I°’d
suggest the Tredway Motor Hotel or the Sheraton Commander Hotel, As
a Jgroup we would Save approx, $420 by staying there as opposed to the
cheapest Sonesta rate, 1°d welcome comments and if there is
agreement I‘11 try to get the reservations started, This message was
distributed to he people JCN thought would be attending when he left,
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Reservations at the KWAC Meeting

. Info Needed for Hotel

(J26451) 11=SEP=75 14304333 Title: Author(s): Susan Gail
Roetter/SGR; pistribution: /USC [ ACTION ) ) JHBC [ ACTION JRYSBLLGCE
ACTION ] ) BJE( [ ACTION ] ) JCN¢ [ ACTION ] ) DCE( [ ACTION ] ) JDH( (
ACTION ) ) ; Sub=Collections: SRI~=ARC US; Clerk: SGR}
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re=-=26448,>

‘ ‘Intelligence”

Charles, thanks for somebody, finally, putting something in the

journal to SRI=ARC,
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‘ ‘Intelligence’ re==26448,>

Dirk & Charles, Could one of you forward a copy of Dirk’s item
referred to in <26448,> to me? I am very interested in this dialogue

and I know several others who are, esessjanne b,

26452
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re==26448,>

. ‘Intelligence’
Title: Author(s): Jeanne M, Beck/JME;

(J26452) 11=SEP=75 19:073;:3; .
Distribution: /DVN( [ ACTION ) ) CHI(C [ ACTION ) ) ; Sub=Collections:
SRI=ARC; Clerk: JNB;
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DVN 11=SEP=75 22:51 26453
‘ Reference to My Item on ARC and the Intelli/egence Community

The item iSs (jjournal,33442,), 1
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. Reference to My Item on ARC and the Intelli/egence Community

(J26453) 11=SEP=75 22351333 Title: Author(s): pDirk H. Van
Nouhuys/DVN; Distribution: /JHB( [ INFO=ONLY ] ) JMB( [ INFO=ONLY ] )
CHI( [ INFO=ONLY ) So vou would know 1 answered them) j; Sub=Collections:
SRI=ARC; Clerks: DVN;
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. Pocumentation weekly Report for 9/6/75

Bev

This Week

continvedé working on xhelp,Base,

Qutput Commanocs,

Refined Cocumentation Shopping List

Kirk, 1t’s now in Helpd,

Discussed with Jim B,

Program written by Laura in Sec,

know as soon as possible,

KIRK BEV

Got a little

Func, Guide,

12=SEP=75 04:00

hung up in

for next Proposal with

including a sample session on Letter
He’ll let me

Discussed new hyphenation feature with other Development

people,

Next Week

Continue on Xhelp, Base,

Get Sec, Fune, Guige to printing,
put them on Title pages first,

will get printed,)

GO over pocumentation Shopping

Added some changes to AFMFormat after reviewing latest proofs,
Host of the buqgs seem

List

Assign Journal numbers and

(I wonder if this thing ever

to be fixed except for the interface to George,

Completeéd documenation for the new Useroptions

et, al,
Kirk

Done
Put Docurentation task schedule on line,
This is looking pretty good from my end,
tabs)" command,
Refined the Help needs list,

Do

for next proposal

"Space (for

Add any more bells, and whistles to AFMFormat that seem

necessary,

Teach Dave Smith about

Help,

with Jon

26454
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. Documentation Weekly Report for 9/6/75
Fix do list for documentation in relation to current
mjlestones, 2b3
Transfer Usérprogram and AFMFormat responsibility to Jan, 2b4
Clean up Help flles for 8,5, 2b5
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Weekly Report for 9/6/75

. pocumentation

(J26454) 12«SEP=75 04300333 Title: Author(s): Kirk E, Kelley,
Beverly Boli/KIKK BEV; pistribution: /DPCS( [ INFO=ONLY ] ) SRI=ARC( [
INFO=ONLY ] ) DIRT( [ INFO-ONLY ) ) DMB( ( INFO=ONLY ) dirt)
Sub=Collections: SKI=ARC DPCS DIRT; Clerk: KIRK:
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ARC and the military

it appears to be that time of vear again where most of us are faced
with the issue of rationalizing who we work for, This issue seems to
raise {ts head once or twice every vear (not that the issue ever
really disappears, just that it gets more prominent once or twice a
vear), this has been going on for the five years that i have worked
here (and for all i know for the entire lifetime of ARC), 1 would
like to record my feelings on the matter now,

my thoughts on the matter may be vague, and possibly not totally
consistant ("ceonsistancy is the hobgoblin of small minds"), I
personally have never completely thought through the issue and have
never really been faced with a decision of working on something so
abhorrent as toc be forced to think it through completely, However, {
do have feelings and "intuitions" on the subiject,

1 don’t object stronaly to taking money from DoD, or the "military",
"{ntelligence" "complex", I would prefer that we got funded
elsewhere,

what i mind the most is that even though our work belongs in the
public domain, and none of it is secret, the end users of our system
and technology belondg almost exclusively to the "military complex"
and this situation (while admittedly changing, albeit very slowly)
would appear tc be "worseninag" in the near future, (NSW is clearly
to support the "military complex" and we are currently courting NSA,)

There are many other end users that { wouyld rather see our system
being used by and developed fors e,9, NIH, EPA, the legal profession,
the medical profession, "housewives", congress, to name but a few,

For the past 5 years, we have been told that it takes time and energy
to cultivate these other areas and that in the meantime, for our own
survival, we must continue our present vector (see doudg‘’s threat in
33470), S years 1s a long time,

Soon after § first came here we had a number of full ARC meetings to
discuss the issues, Perhaps it is time to do this again, and {f need
be, get more pecople {nvolved with doug in seekina alternative
fundihq-
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DVN 33442, CHI 26448, KIRK 33469)

Dirk, Kirk, ané Charles have all raised important objections to
working for the CIA, NSA, ete, What is so disturbing to me is that
their objections~==and I assume those of other people in ARC==have
been known for some time, yet steps to get funding from these souyrces
are taaken at a steady pace, At the moment when we are to beain
writing serious proposals for these agencies, and are running ocut of
funding from traditional sources (which are not seen as the best to
begin with), it places those who object in a Cassandra role, No one
wants to see lay=o0ffs at ARC because we can’T dig up the cash, but
people who object to the current direction in which we are seeking
funding are placed in a position of choosing that alternative, why
are there no other choices? Why can’t we all pitch in to find other
groups who wouldé be {nterested in our work? When Elizabeth spoke
about having an agency like the EPA sponsoring us rather that
military or intelligence agencies, the idea made everything we are
tryving to do here seem much more meaningful and satisfying, 1Is this
matter of funding sources still an open issue for dialog and action,
or are events going tec simply take their course to the accompaniment
of a few voices crying in the wilderness?
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‘ printer spooler suggested mod

Since we are now running printer spoolers on at least 3 different
systems (that { am aware of) i propose the following modification to
the spooler program: 1

have the spoolér program on each host note when it got control of
the printer, and have the spooler relinguish its control after
some arbitrary time (say 15 minutes), 1a

thus no one host would monopolize the printer, ib




KEV 12=SEP=75 11:41 26457

‘ printer spooler suggested mod

(J26457) 12=SEP=75 11:41333; Title: Author(s): Kenneth E, (Ken)

Victor/KEvV; nistripution: /JCP( [ ACTION ) ) SRI=ARC( [ INFOU«ONLY 1 ) 3
Sube=Collections;: SRI=ARC; Clerk: KEV;




26457 Distribution

James E, (Jim) white, Douglas C, Engelbart, Martin E, Hardy, J. D,
Hopper, Charles H, Irby, Harvey G, Lehtman, James C, Norton, Jeffrey
C, Peters, Cirk H, van Nouhuys, Kenneth E, (Ken) victor, Richard W,
Watson, Don I, Andrews,

Jeffrey C, Peters, David ¢, smith, Mary Ann Kellan, Buddie J, Pine,
Andy Poggio, pavid L, Retz, Laura J, Metzger, Karolyn J, Martin, Jan
A, Cornish, Larry L, Garlick, pPriscilla A, wold, Pamela K, Allen,
Delorse M, Prooks, BReverly Boli, Rita Hysmith, Log Augmentation,
Joseph I, Ehardt, Raymond R, Panko, Susan Gail Roetter, Robert Louis
Belleville, kene C, Cchoa, Ann wWeinberg, Adrian C, McGinnis, Robert
S, Ratner, Pavid s, Maynard, robert N, Lieberman, Sandy L, Johnson,
James H, Bair, Jeanne M, Leavitt, Rodney A, Bondurant, Jeanne M,
Beck, Marcia L, Keeney, Elizabeth K, Michael, Jonathan B, Postel,
Elizabeth J, Feinler, Kirk E, Kelley, N, Dean Mever




KEV 12=-5EP=75 12:49 26458
1st rough draft of the Programmers’ Guide to OUperating System Modules
for the Debuager

this document cdoes not contajn some of the overall debuagger
documentation that the Programmers’ Guide to Languade Modules
contained as I envision combing botnh of them, with a couple of other
chapters, into one Programmers’ Guide to the Debugger,

I invite all comments, and am especially interested in desian
oversiaghts, (1 am aware of the lack of the routines for setting and
removing breakpoints, and will specify these later,)
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INTRODUCTION

An Operating System Module (0OSM) is that module in the debugger
that is responsible for all reading and manjpylation of the
address space and state information of a target process, Each OSM
in the debugger 1is designed to:

pe run under a specific operating system, and to

read and/or manipulate the address space and state information
of any target processes running running under a (potentially
different) system; e,g9, there is one 0OSM for running under a
TENEX to manipulate target processes running under ELF,

AN OSM is loaded dynamically by the debuager dispatcher (DD) {n
response to certain commands by a user, Each 0SM is responsible
for providing a number of routines (with well defined interfaces)
and has available to it a number of routines and data structures
in the DD and language modules (LM) (also with well defined
interfaces),

This document is a programmers aquide to writing and implementing
operating system modules (with specific detall to writing 0SMs to
run under a TENEX environment),

GROSS STRUCTURE OF AN OPERATING SYSTEM MODULE

An 0SM consists basically of a dispatch table, rouytines and data
structures that will be called and referenced by other modules Of
the debugger (hereafter refered to as external routines and data
structures), and any routines and data structures (hereafter
refered to as support routines and data structures) needed for the
support of the external routines and data structures,

At the heart of any OSM is its dispatch table, The dispatch table
contains;

addresses of external routines, and
addresses of external data structures, and

in some instances, a dispatch table entry is itself an external
data structure,

When the debuager dispatcher or a language module has a need to
read or write the address space or state Information of a target
process, the DD or LM looks in the 0OSM dispatch table for the

address of the 0OSM routine that supports the reguested function,
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The DD or LM will then call the 0SM routine and expect the COSM
routine to perform its function and optionally to return some
results, 2c

(All functions discussed in this document (with the execption
of the initialization routine) MUST be provided by an (0SM,) 2ct

(In fact, a LM need only lookp up entities in the DD'S dispatch

table as the DD will, as part of its initialization sequence

prior to loading a LM, copy the relavent entries from the OSM’s
dispatch table into the DD’s dispatch table, Thus, a LM need

only kKnow about the DD’s dispatch table,) 2¢2

To perform its function, a operating system module routine may

find it necessary to call routines provided by the DD and/or the

language moduleés, or to refernce data structures in these other

modules, To do so, the 0OSM routine will use the dispatch table

for these other modules and can thus call or reference routines

and/or data structureés that it does not provide itself, 2d

GENERATING AN CPERATING SYSTEM MODULE 3

The following discussion is Specific for generating an operating

system module designed to run under TENEX, However, the

principles involved are the same regardless of what operating

system tnhe CSM will be run under, 3a

Operating system modules designed to run under TENEX live in the
address space of the debugger in pagdes 400(octal) = 757(octal),
The operating system module dispatch table MUST be the first thing

in each operating system module, 3b

An operating system module is a TENEX SSAVE file that will be

"GET"ted at the appropriate time, 3c

To generate am operating system module, the debugger loader must

be used, 1he debuggeér loader contains: 3d
debugger=wide definitions., 3d1
the L10 runtime environment (for the debugger dispatcher and
any other modules written in L10), and 342
the debugger frontend to backend communication package, 3d3

The following are the current TENEX and debugger loader commands
to generate an operating system module (comments are bracketed by
‘ percent signs; atsign is the TENEX prompt character indicating
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willingness to accept a TENEX command; asterick is the debugger
loader prompt character indicating willingness to accept a
debugger locader command; upper case refers to primitives that are
discussed pelow):

#get <nsw=debuager>pbeldr,say % get the debuygger loader %
@reenter % start it properly %
#/4000000 % start loading the language module at page
240 %

*FILE1

e

#FILEn

#<ALTMODE> % done loading command to the loader $
BOPTIONAI

ASSAVE (pages from) 400 (to) 757 (on)
<nsw=debugqger>FILENAME ,sav

FILEl ,,, FILENn are the rel files that comprise the operating
system module, NOTE THAT THE DISPATCH TABLE MUST BE THE FIRST
CELLS LOADED,

OPTIONAL is an oppurtunity for the operating system module to
perform some pre=initialization (such as saving the symbOl table
pointer in the 2nd entry in the dispatch table),

FILENAME consists of the name of the operating system the OSM is
desiagned to run on, followed by a d4ash (=), followed by the name
of the target process” operating system name, Thus an 0OSM
desinged to run under TENEX and to interface t0 target process’
running under ELF would have the FILENAME: TENEX=ELF

THE DISPATCH TABLE

The symbplic offset names for the entries in the gperating system
module dispatch table are contained in the file
<nsw=debugger>osidsp,nls, Also, the debugger loader contains
these definitions, (Note that an offset of 0 refers to the first
entry in the dispatch table, i,e, the word loaded at 400000(octal)
on a TENEX,)
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‘ for the Debugger
symbolic

decimal offset

offset name
0 osind
1 0SSymp
2 osbpte
breakpoint 1is hit
3 osbptl
resuming
Q) osmsta
function
5 osrdlw
target
6 -
7 osrdnw
target
8 -
9 oswriw
target
10 -
11 OSWInw
target
12 seee
13 ossrcm
in the

’ 14

meaning
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address of initialization procedure

symbol table pointer

address of procedure to

address of procedure to
from & breakpoint

address of coroutine to

address of procedure to
process’ address space

RESERVED FOR FUTURE USE
address of procedure to
process’ address space

RESERVED FOR FUTURE USE
address of procedure to
process’ address space

RESERVED FOR FUTURE USE
address of procedure to
process’ address space

RESERVED FOR FUTURE USE
address of procedure to
target process’ address

RESERVED FOR FUTURE USE

for this module

call when a

call porjior to

perform "memstat"

read 1 word frem the

read n words from the

write 1 word in the

write n words in the

do content searches

spacCe
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15 osgpts address of procedure tpo get the state vector
of the
target process 4b16
16 osspts address of procedure to set the state vector
of the
target process 4b17
17226 w=e= RESERVED FOR FUTURE USE 4b18
27 oscfrk internal handle of current target process 4p19
28=77 ossveéc state vector for the cuyrrent target process;
ossvec
is the symbolic offset for the first word of
the state vector 4b20
MOTIVATION FOR AN OPERATING SYSTEM MODULE 5

Any interactive debugger must provide facilities for examining angd
manjpulatjiong the address space and state informaton of the
. process it is debugging, The function of the 0OSM is to isolate
all such code into a single module with a well defined interface,
and to force routines in the depbugger that perform such
examinations and manipulations, to use routines provided by the
OSM, S5a

The isolatien of these functional routines into a single module

then makes it possible to dynamically load the module or to

replace one module with another, Thus it becomes possible to

debyg either processes that live on the same machine as the

debygger by using one 0SM, Or to debug processes on a remote

machine merely by loading the appropriate OSM, 5b

This is possible, e,q,, because a debugger routine that wishes

to examire a cell in the address space of a target process

always calls a routine in the OSM to return the contents of the
specific cell, rather than the debugger routine reading the

cell directly, The debugger routine need not kKnow how the OSM
obtained the contents of the cell, or for that matter, whether

or not the target process is a process on the same machine as

the debugger, 5b1

HOw the 0OSM performs {ts tasks is of no concern to the rest of the
debugger, All that really matters is that the routines in the 0OSM
obey the well defined interface conditions, Se

‘ Thus, one 0SM desianed to run under TENEX and the MSG system,




KEV 12-SEP«75 12:49 26458
1st rough draft of the Programmers’ Guide to Operating System Modules
for the Debugger

and designed tpo debug processes under the same environment, may
perform rany of its tasks by sharing pades with the target
process; 5cl

another OSM designed to run under TENEX and the MSG system, and
designed to debuq processes running under ELF, may perform its
functions by using an "ELF" protocol for target process

examinaticn and manipulation; 5¢2

and yet another 0OSM designed to run under TENEX and the MSG
system, and desiagned to debug processes running on a YUK=7, may
perform its functions by using a "YUK=7" protocol, 5c¢3

Yet, in all these cases, the higher level debugger routines

responsible for interpretting the bits of the target process and
presenting information to the user, does not need to kKnow how the

OSM performed its tasks, 5d

(This is an oversimplification, as indeed the higher level

routines must be aware of such things as the word size, etc, Of

the target process, but the higher level routines do NOT need

to know how the bits were obtained,) 5d1

GENERAL DISCUSSION OF TARGET PROCESS MANTPULATION 6

An OSM may perform its functions {in any manner it chooses as long

as it obeys the specified interface conditions, The address space
allocated tc the 0OSM (under TENEX) is fairly large, and the

functions provided by an nSM are falirly simple and should not

require much code, It is therefore expected that an 0SM will use

most of its address space to keep local copies of the address .
space of the target process in its own address space, Thus, when

4 higher level debugger routine requests the reading of a cell,

the 0SM may already have a copy of the cell and may not have to go

to the target process to obtain the cell, The manadement of {ts

own address space is entirely up to the OSM, 6a

(The OSM designed to run under TENEX and the MSG system and

desianed to debug processes on the same TENEX, also under MSG,

will share pages yith the target process, This OSM keeps a local

map of what pades it currently has locallyY,) 6b |

An OSM that is designed to debua processes running on a separate
machine from the one on which the debugger is running must, of
course, get a fresh copy of the target process memory and state
informatjion each time a breakpoint or tracepoint is encountered
(or when a new target process is specified), since there {s no
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guarantee that its local copy will be valid after the target
process has been allowed to execute for any length of time, 6¢C

The state vector is the mechanism by which the hiaher level
debugger routines examine and modify the state of the target
process, There will be one fixed format state vector for each
machine that a target process can run on, and this format will be

published and known by the LMs and the DD, 6d
Thus there will be one state vector format for any process
running en & TENEX: 6d1
one state vector format for any process running on an ELF; 642
etcsh 6d3

(The first 16 words of the TENEX state vector consist of the
taraet process’ registers, However, since the PDP=10 considers
the registers to be part of the address space of an active
process, the reagisters may be read and/or manipulated either by
state vector manipualtion or by normal address space manipulation
. and the specification of the appropriate addresses,) 6e

(More detail on state vectors to be specified later,) 6f

DETAILED DISCUSSION OF EACH ENTRY IN THE OPERATING SYSTEM MODULE
DISPATCH TABLE B

This section will discuss in detail each entry in an operating
system module’s dispatch table, Each entry will be discussed

under its symbolic offset name, 7a
osini 7b
entry type = procedure address b1
procedure function (brief) = 7b2
perform module initialization Tb2a
when called = 7b3
This procedure is called (once and once only) after the
operating system module has been loaded by the deblUgger, Tb3a
argquments = 7b4

. 1st argument? Tb4a
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The address of the debugger dispatch table, Tbdal
2nd arqument: Tb4b

The address of an output string to be used for potential
error conditions or for presenting an initialization

message to the user, Tbébi
results « 7b5S
1st result: 7bSa

If initialjzation is successful then this procedure
should return TRUE as its first result; if initialization
is not successful, then this procedure should return
FALSE as its first result, In either case, this
proceduyre may write the output string (whose address |is
passed as the 2nd argument) with & message to be

presented to the user, 7b5al
error conditions = 7b6
. Any error conditions detected by this procedure should

either be dealt with by this procedure or translated into a
FALSE return with an appropriate error message written in
the output string, Tbé6a

discussion = b7

The function of this procedure is to perform any module
initialization required by the operating system module, Tb7a

This procedure may wish to copy entries from the DD’s
dispatch table into local variables to speed up future
references, This is not necessary, but merely an efficiency
consideration, as the address of the DD dispatch table, and
its entries (with the exception of those entries that are
simple data data structures), is guaranteed not to change

for the litetime of an instance of an 0OSM, 7b7b
ossymp 7¢c
entry type = symbol table pointer Teci
discussicn = Tc2

This entry is a symbol table pointer for the symbol table
for the 0OSM, (For most languages running on a TENEX this
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consists of the lefthalf of the word being a negative count
of the number of words in the symbol table and the righthalf
of the word being the address of the first word of the
symbol table,) This entry is not used by the debugger, but
is merely & convience to aid in the debuggina of the OSM
itself,

(Note that the 0SM symbol table must reside in the same
part of the debugdger address space allocated to the (OSM,)

osbpte
entry type = procedure address
procedure function (brief) =

Perform any operatingd system and/or module specific action
required at breakpoint hit (and other, see below) time(s),

when called =
‘ This procedure will be called:
when a target process is specified, and

when a breakpoint is encountered in the target process,
and

when a tracepoint is encountered in the target process,
arguments =
1st arqument:

a value (n) that indicates why the procedure is being
called this time as follows:

n = 0: yser has just specified a tardet process

n > 0: n is the number of the breakpoint just
encountered

n < 0: =n i{s the number of the tracepoint just
encountered

results =

. NONE
|
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error conditions =
NONE

discussion =
The function of this procedure is to obtain the state vector
of the target process and to build any support data
structures that may be required to reflect this state,
This procedure may wish to remove from the address space any
code that was inserted to implement breakpoints (or
tracepoints) and replace such code with the original code,
This pcrocedure will be called after a breakpoint or
tracepoint {s encountered in the target process Oor when a
new (cr the first) target process is specified by the user,

osbptl
entry type = procedure address
procedure function (brief) =

address 0of proCedure to call prior to resuming from a
breakpoint or tracepoint

when called =
to be specified later
arguments =
to be specified later
results =
to be specified later
error concitions =
to be specified later
discussicn =
This procedure is responsible for restoring the state of the

target process to its pre~ breakpoint/tracepoint state (as
modified by any commands given while in the

10
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breakpoint/tracepoint state), This pProcedure is also
responsible for insertinag into the address space of the
taroget process any code needed to implement breakpoints
and/or tracepoints that are currently set,

more cdetail to be specified later

osmsta

entry type = Coroutine address

coroutine function (brief) =
The function of this coroutine is to pbuild strings (using
the current output mode) for the display of the address
space of the target process, (This coroutine implements the
TENEX "MEMSTAT" command,)

when called =
This coroutine will be called by a LM in response to a
user’s request to dysplay the gross address range of type
dadr (see == XXXs),

arquments =
at openport time =

NONE

at cycle start time =

I1st argument:

the address Of the output string that shouyld be
written by this coroutine

2né argument:

the address of the current output mode record to be
used in the building of the output string

at pulse after a positive return =
NONE

at pulse after a negative return =

26458

7ela
7e7b

1%

7€£2

7£2a

7£€£3

7f3a
7£4
7f4a
7faail
7£4b

7f4b1

7f4bla

7£4b2

7f4b2a

7tac
Tfac

7f4d




KEV 12=SEP=75 123149 26458
1st rough draft of the Programmers’” Guide to Operating System Modules
for the Debuagger

NONE 7£4d1

(This coroutine should not generate any negative
returns,) T7f4dla
results = 7£5
at openport time = 7£5a
NONE 7£5a1
all other times = 7£5b

returns > 0 means it has written the output string and

that string should be presented to the user, {t {s not

finished and expects to be called again with no

arcguments, 7£5b1

returns = 0 means it is done, i,e, it has completed the

current cycle; the output string may be NULL or if non

null, then it has detected an error and the output string

is the error condition to be presented to the user, in

either case it may be called again, but it must be

presented fresh arquments, 7£5b2

(Note that if this error return occurs on a "first"
pulse, it more than likely means that this coroutine
got invalid or unsupported address range elements,) 7£5b2a

error conditions = 7f£6

any error conditions detected by this coroutine should he
translated into a@ 0 return with an appropriate error message
written in the passed output string, The coroutine should

then te ready to accept new arguments to start a new cycle, 7f6a

discussicen = 7€£7
This coroutine is used to build strings (for eventual
display to a user) that describe the gross utjilization of
the address space of the target process, 7f7a
This coroutine should build a line of information for each
pulse that corresponds to the eguivalent lines of a TENEX
"MEMSTAT" command, 7£7b

(To be expanded later,) 7£7b1q

12
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osrdiw 79
entry type = procedure address Ta1
procedure function (hrief) = 792

This procedure {s used to read one word in the address space
of the target process, 7q92a
when called = 7a93
rhis procedure will be called whenever a LM or a DD routine
wishes to examine (for whatever reason) a word {n the
address space of the target process, 7g93a
argquments = 794
Ist argument: the address of the word the LM or DD wishes to
read 794a
results = 795
1st result: 795a
a value (n) indicating the success or fajlure of this
routine as follows: 7g5a1
n = 0: word read successfully 7g95ala
n < 0: invalid address passed to this routine 7g5ailb
n > U: address passed to this routine represents a
non=existant page in the target process Ta5alc
2nd result: 7a5b
the contents of the addressed word, or 0 on error
conditions 7a5b1
error conditions = 796
Any error conditions detected by this procedure should
either be dealt with by this procedure or translated into
the appropriate error return, 796a
discussicn = 7q7

The function of this procedure is to read, and return, the

13
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contents of the passeéd address in the target process”

address space, 7a7a

osrdnw 7h

entry type = procedure address 7nh1

procedure function (brief) = Th2
This procedure is used to read one or Mmore words in the

address space of the target process, 7h2a

when called = 7h3

This procedure will pe called whenever a LM or a DD routine
wisnhes tO examine (fOr whatever reason) one or more words in

the address space of the target process, 7h3a
arguments = 7h4
i1st argument: the address of the first word to read 7h4a
‘ 2nd argument: the number of words the to read Théb
3rd arqument: an address at which to store the read words 7hédc
resylts = 7h%
1st results: 7hSa

the number of words read and returned to this routine’s
caller 7h5al
2nd result: 7hSb

a value (n) indicating the success or failure of this

routine as follows: 7hS5bi
n = 0: words read successfully Th5bla
n < 03 invalid address passed to this routine Th5bib

n > 0: address passed to this routine represents a

non=existant page in the target process 7hS5bilc
error conditions = 7h6
. Any error conditions detected by this procedure should
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either be dealt with by this procedure or translated into

the appropriate error return, Thé6a
discussion = Th7
The function of this procedure is to read, and return, the
requested words in the tardet process’ address space, 7h7a
OSwWriw 71
entry type = procedure address 711
procedure function (brief) = 712
This procedure {s used to write one word in the address
space of the target process, 712a
when called =« 713

This procedure will be called whenever a LM or a DD routine

wishes to write (for whatever reason) a word i{n theé address
‘ space of the target process, 71i3a
arguments = 714

I1st argument: the address of the word the LM wishes to write 714a

2nhd arguhent: the value to be written in the addressed word 714b
results = 715
1St result: 71i5a

TRUE 1f the word was written successfully; FALSE
otherwise, 7i5a1

error conditions = 716
Any error conditions detected by this procedure should
elther be dealt with by this procedure or translated into
the appropriate error return, 7i6a

discussion = 717

Ihe function of this procedure {s to write the passed value
at the passed address in the target process’ address space, 717a

. oswrnw 73
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entry type = procedure address
procedure function (brief) =

This procedure {s used to write one or more words in the
address Space of the target process,

when called =
This procedure will be called whenever a LM or a DD routine
wishes to write (for whatever reason) one or more Words in
the address space of the target process,

arquments =

1st argument:

the address, in the target process’ address space, of the
first word to write

2nd argument: the number of words to write
3rd argunrent:
an address, in the debugqger’s addres space, from which to
get successive words to write in the target process’
address space
results =

1st result:

TRUE 1f the words were written successfully; FALSE
otherwise,

2nd result:

the number Of words actually written if the first result
is FALSE

error conditions =

Any error conditions detected by this procedure should
elther be dealt with by this procedure or translated into
the appropriate error return,

discussion =~
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The fuynction of this procedure is write the requested words
in the target process’ address space,

entry type = procedure address

procedure function (brief) =

This procedure will search the target procesgs’ address space
between 2 passed addresses (inclusively) for cells that
contain the passed value (after both have been masked
appropriately),

when called =

This procedure will be called by the LM lnfmem coroutine to
perform content searches in the address space of the target
process,

arquments =

1st argument: a starting address, in the target process’
address space

2nd argument: an ending address, in the target process’
address space

3rd argument: value to search for

4th argument: mask to apply to search value and words in
target process

Sth argunent: TRUE for a content search; FALSE for a not
content search

results =

Ist result: TRUE {f this procedure found a word that met the
passed requirements; FALSE {f not,

2nd result: the address of the found word on success; FALSE
otherwise,

3rd resulti the contents of the found word on sycceéss;
indeterminate otherwise

error conditions =

17
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Any error conditions detected by this procedure should
either be dealt with by this procedure or translated into
the appropriate error return.

discussicn =

The function of this procedure {s to search the inclusive
address bounds, in the target process’ address space, for
the passed value, Both the passed value, and cells in the
target process’ address space will be masked (logically
ANDed) with the the passed mask, before any compares are
preformed, This procedure can succeed if the resulting
compares are egual if this was a content search; and it can
also succeed {f the resylting comparéeés are not equal and a
not centent search was specified,

osgpfs

entry type = procedure address

procedure function (brief) =
This procedure is used to obtain the state vector of the
target process and to write the obtained state vector in the
cells allocated for the state vector in the 0OSM's dispatch
table,

when called =

This procedure will normally only be called by the 0OSM’s
osbpte routine,

arguments =
NONE

results =
NONE

(This procedure must write the appropriate cells in the
0SM’s dlispatch table with the appropriate state vector,)

discussicn =

This function of this procedure is to obtain the state
vector of the target process and to write the obtained state
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vector in the cells allocated for the state vector in the
NSM*s dispatch table (see discussion below),

osspfs

entry type = procedure address
procedure function (brief) =

This procedure {s used by LM Oor DD routines to modify the
state vector of a target process,

when called =
This procedure will be called when a LM or DD routine wishes
to modify the state vector of a target process, Neither LM
nor DC routines should modify the state vector directly, but
they must use this procedure,,

argyments =
o he specifiecd later,

results =
To be specified later,

dlscussicn =

To be specified later,

oscfrk

entry type = simple data strucure
data structure name = CURFORK
data structure meaning =

this is a debugger internal name for the target process that
is currently being debuaged,

data structure type =

this gata structure 1is a single word in the 0OSM*s dispatch
table

discussion =

19
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this data structure will be set and maintained by the DD,
It consists of an internal debugger handle for the current

target process, Tn5a

(More detatiled to be specified later,) nSb
ossvec 70
entry type = 50 word data structure To1
data structure name = PFSTATE 702
data structure peaning = 703

this data structure contains the state vector of the current
target process, 7o3a

data structure type = 704

this data structure s composed of 50 words (under TENEX,
the first 16 of these Words represent the registers of the

‘ target process; the meaning of the rest of the words will be
specitied later,) 704a
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The Week Ending 9/14/75

66=1

PR

Pete and Lynne ran the rewrite of 66=1, volume 6, It went
gquite smoothly in that they were able to get fresh drafts when
the writers wanted them, Joanne and Grace did the editing and
that went well, We produced the first formatted copies on
Thursday and these also had SID”s on them, The writers were
very pleased and commented that this rewrite went much more
smoothly than any of the previous ones they had worked on,

Cindy and Jo have just about finished the first input for both
the PR documents, we had inserted the text with the
understanding that we would use the same format as the 66«1
series, we discovered late this week, that that format is not
acceptable ana that a new format program will have to be
developed, I met with Capt, Grandy and Mr, Brown who work in
Standards, Apparently, I was previously directed to talk to
the wrong person, Standards are the ones who decide how the
format will look, Quality control (Mr, Fisher) makes sure the
standards are followed, I met with Standards twice and they
will issue a letter to Larry Crain and other appropriate people
stating that the 66=1 format will not go and stating the
specifications of their format, They will put in writing that
this format will be acceptable for all future Gunter Documents
except those that need the 66«1 format,

A meeting has been set for Tuyesday of next week for Standards,
Quality Control and me to get the specifications in detail,

Base Tops==~the PR apnexes

The PR annexes were one of the few that were tuyrned in on time
and the format was entirely accepted, They were very pleased
with the results as Wwere the BAse Top people Who were
coordinatinag the entire effort,

Demonstation for Monday

A Demonstartion will be given monday morning at 9:00 to Col
Bruner who is the commander of the whole base, BY the time Yyou
all in California are at work, it will be all ovVer,.s.

General

There was some problem with ELF at the start of the week, but
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by the end, it was running well, There is still only one DNLS
terminal as we are waiting for some parts from Datamedia, Two
of the Ti’s are broken and the TI man said he would be here
today,.it has now been posponed until Monday morning,The wires
for the new DNLS station exist and we have been running a TI on
them, The lines are, however, not the best and there i{s alot
of noise coming in on them, The morale is quite hiah, All of
the people who were in California are doing very well and are
quite excited to keep learning more, The PR document is our
weakest point at the moment and now that a new format has to be
developed, we will be working extra hard in that area, Monday
morning, we start a rewrite of volume 12 of 66=1 and that is a
large document,,,,.That is all from the deep south,, 1el
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Issues in the pDesign of the NLS User Interface
By Richard W Watson

INTRODUCTION

The uyser interface has two sides: the input side by which
the user inputs information, indicating by various
conventions and controls what he wishes accomplished; and
the output side by which the machine provides feedback and
other assistance to the user in command specification, and
provides various forms of {nformation portrayal, Man has
many motor and other capabilities that could be the basis
for input and command specifications; similarly he has his
full range of senses that could be targets for system
output,

To date, computer information systems make use of only a
few motor and sensory capabilities in their mane=machine
dialeg, An {mportant area of research involves exploring
the advantages to be gained and the techniques to be used
to extend this range, There is interesting research going
on in areas of speech, eye movement, brain wave control,
hand written script, and video graphics that will
undoybtedly be integrated into the truly myltimedia systems
to be built in the near future,

We call the user’s collection of input=output equipment and
arrangement of work tables and work space, the workstation,
At the present time, input centers around various types of
keyboard devices: standard typewriter-type, function
button, keyset (chord), and graphical pointing devices:
mouse, electronic pen~tablet, light pen, joystick, The
dominant output means are printers and displays of varying
capabilities,

The present NLS user interface has been developed around
this equipment, although many of the principles used in its
design can be easily extended for use with other media (3],
The prime motivation for the use of the mouse for pointing
and two keyboards, (standard typewriter=like and Keyset),
as the input devices for the display version NLS 7 (DNLS),
are described in reterences (2](3], NLS can also be used
from typewriter terminals (TNLS), In this chapter, we
concentrate on describing some of the motivations behind
the design of the NLS command language and the forms of

Knowledge workshop Development page 2
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information portrayed to assist the yser in command
specifications, Forms of general NLS information portrayal
are desCribed in reference (1],

The NLS is a prototype collection of tools in a growing
workshop of tools and services to aid knowledge work
[1){4), and we expect the number of tocls and vocabulary
that controls their use to grow, We fyrther expect that
the yse of such a workshop will spread throughout those
occupations involved with information in various forms and
that there will be infrequent and casual users of such
systems, along with many people who will spend large
fractions of their day using such workshops, Another goal
is to match the speed of system responsiveness to the
natural speed and flow of man’s thought processes, It is
from these basjc expectations that our user interface work
has developed, The sections below enumerate several
assurptions and areas of concern around which the NLS user
interface has developed to date, A key point to mention is
that we do not consider the NLS user interface a static,
. finished product, It will change, based on analysis of
usage experience, and the technology and media available,

HIGH LEVEL ASSUMPTIONS UNDERLYING THE DESIGN OF THE NLS USER
INTERFACE

First we describe a few high~leyvel assumptions that affect
the uyser interface design and then discuss some of the
lower level issues and the specific technigues used to deal
with them,

1) Coordinated Set Of User Interface Principles

There will pe a common command interaction discipline,
over the many applicCatjion areas in the workshop, that
shapes user {nterface features, such as the languaage,
control conventions, methods for obtaining help, and
computer-aided training,

This commonality has two main implications, o0One, it
means that while each domain within the core workshop
area or within a specialized application system may have
a vecabulary unique to its area, this vocabulary will be
useéd within language and control Structures common

. throughout the workshop system, A user will learn to use

Knowledge workshop Development page 3
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adéitional functions by increasing vocabulary, not by
having to learn separate "foreign" languages, Two, when
in trouble, he will invoke help or tutorial functions in
a standard way,

2) Grades Of User Proficiency

A once=in=a=while user with a minimum of learning will
want to be able to get at least a few strajghtforward
thinas done, 1In fact, even an expert user in one domain
will be a novice in others, Users will be clerical
workers, information specialists, executives, engineers,
and others, Attention to novice-oriented, and tutorial
help teatures is required,

Users also want and deserve the reward of increased
proficiency and capability from improvements in their
skills and knowledge, and in their conceptual orientation
to the problem domain and to their workshop’s system of
tocls, methods, conventions, etc, "Advanced

. vocabularies", short concise control notation and
conventions in every special domain will be important and
unavoidable,

A corollary feature is that workers in the rapldly
evelving augmented workshops should be involved
continuously with testing and training in order that
their skills and knowledge may most effectively harness
available tools and methodcloagy,

3) Ease Of Communication Between Subsets And Addition Of
Workshop pomains

One cannot predict whieh domains or application systems
within the workshop will want to communicate in various
sequences with which others, or what operatfons will be
needed in the future, Thus, results must be easily
communicated from one set of operations to another, and
it should be easy to add or interface new domains to the
workshop, A corollary is that the total workshop may
contain a very large number of tools and services, §Some
users may have access to only a subset of its
capabilities while others will have access to many or all
capabilities,

As described below, we expect the workshop to be embedded
‘ in a computer network and thus communication between

Knowledge Workshop pevelopment page
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tools and between users must take place across both
process and host boundaries according to well specified
conventions and protocols (5](6],

4) User Programming Capability Or User Interface
Extensibility

There will never be enough professional programmers and
system developers to build or interface all the tools
that users may need for their work, Therefore, it must
be possible, with various levels of ease, for users to
add or interface new tools, and extend the language to
meet their needs, They should be able to do this in
either a variety of programming languages with which they
may have training, or in the basic user~level language of
the workshop itself,

5) Rance Ot workstations And Symbol Representations |

The range of work stations avajilable to the user will

‘ increase in scope and capability, These work stations
will support text with large, opene-ended character sets,
pictures, voice, mathematical notation, tables, numbers,
and other forms of knowledge, Even small portable
hand=held consoles will be avajilable, The myltiplicity '
of possible terminals indeed raises the guestion of
whether a consistent set of control and portrayal
conventions is possible,

As hardware decreases in cost, more and more capabilities
will be placed in the work station both in the form of
user interface ajids and facilities, and in the form of
frequently used tools,

6) Distributed Nature Of The User Interface Processes

The collectlion of facilities to support interfaces with
the system of tools can be concejved of as a single
service as seen by the user, These facilities may all
reside in a processor in the work station or be
distributed in two or more processors, depending on the
level of their sophistication and state of the art with
respect te cost, hardware capability, and so forth,

7) Embedded In a Computer Network

‘ The compyter~based tools of a knowledge workshop will be

Knowledge workshop Development page 5




SGR 12=SEP=75 19:32 26461

User Interface Desicn Issues

provided in the environment of a computer network, such
as the ARPANET (7], For instance, the core functions
will consist of a network of cooperating processors
performing special functions, such as editing,
publishing, exchanging documents and messages, data
management, and so forth, Less commonly used, but
important functions, might exist on a single machine,
The total computerwassisted workshop will be based on
many geographically separate systems,

Once there is a "digitalwpacket transportation system,"
it becomes possible for the individual user to reach out
through his processor to other people and other services
scattered throughout a "community", The "labor
marketplace" where he transacts his knowledge work will
be literally independent of geographical location,

Specialty application systems will exist in the way that
specialty shops and services now do=-and for the same
reasons, When it is easy to transport the material and
negotiate the service transactions, one group of people
will f£ind that specialization can improve thef{r
cost/effectiveness, and that there {s a large enough
market within reach to support them, And, in the
network=coupled computer=resource marketplace, there will
be a growth of specialty shops, such as application
systems specially tailored for particular types of
analyses, or for checking through text for spelling
errors, or for doing the text=graphic document typography
in a special area of technical portrayal, and so on,
There will be broKers, wholesalers, middle men, and
retailers,

The key point to emphasize is that even when hardware
costs decrease to the point where a user can perform 90%
of his work using tools and fnformation that operate in
the processor in his work station, he will want to have
access to a computer network to:

a) communicate in various forms with others

b) Access very large or special data bases

¢) Access special tools that run elsewhere

8) Problem Orientation Of The Command Language And
Tolerance For Ambiguity

The uSer has a task that he wishes performed by the
system, Depending on the nature of the task and

Knowledge Workshop Development page 6
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operations available to him on the system, he may be able
to express what he wants accomplished in a single
"statement" or command to the machine, or it may require
a serles of commands,

One of the goals of the designers of the command language
and system {s to uynderstand the nature of the user’s
application domain so that the user can express his needs
with words that are similar to his natural problem
solving vocabulary and language forms, The machine should
then break down the request into smaller steps as
required,

If there is ambiguity in the uyser’s command, the machine
should recognize it, {f possible, and prompt
appropriately for clarification, There is still much
research and development required to fully meet this
geal,

Many people hope to allow novice users or users in

‘ certain applications to yse natural language in making
statements to the machine, This capability will require
mocels of the user and task domains for understanding,

Even when systems are able to interpret commands given in
natural language, the precision and usage efficliency of
appropriate artificial languages will make the latter’s
continued use preferable, especially for skilled users,

Given the above general considerations as background, we

can move on to examine features of the NLS user
interface in more detail,

MORE DETAILED DISCUSSION OF THE NLS USER INTERFACE

A command language must allow ynambiguous specification of
what the user wishes accomplished, The operation to be .
perfoermed, and the entities or information items
(arguments) to be acted upon, or used to determine what is
to be acted ypon, must be specified, These can be
specified in a variety of ways: by typing them {n {n full
or in some form of abbreviation, by pointing at them on a
screen, by pronominal reference, or by use of default

' values where appropriate, The order of their

specification, the syntax or grammar of the language, can
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have various forms, For example, operational Keywords can
be specified, followed by the arguments, or vice versa,
Arguments can be in fixed positions or explicitly named and
occur in any order, Some arguments or keywords can be
optional and reguire special characters to indicate their
presence, Arguments or Keywords can have defaulted values
under certain conditions, Pronominal references can be
allowed to refer to previous occurences, Arquments may be
given types by the system and language desjigner for more
extensive error checking and feedback,

Arguments and kKeywords can be specified by complete or
partial typein (there are a variety of forms of command
recognition that are discussed later) or designated by
pointing to representations on a display or by use of
specially coded function keys, Or, the machine may ask
gquestions and the user just fill in the blanks,

Depending on the characteristics of the computer and
communications system, it may or may not be possible to
provide command word or keyword completion, prompts or
other feedback, arqument checking, default value £ill in,
and so forth, during the command specifications,

For examnple, in line~at=a-time, half-duplex systenms, the
user usually must complete the entire specification of the
command before transmission to the system, while in
character~at=a=time, fullesduplex systems, the system can
react to each character received and provide more extensive
ajds to the user during command specification,

The above discussion outlines just a few of the many
cholices available to the language designer, As the purpose
of this section is not to be a complete tutorial on all
possible chojices available and their advantages and
disadvantages, the following discussjion only gives main NLS
command language features and the motivation for their
adoption,

THE NLS COMMAND LANGUAGE

The NLS command language generally has the following form,
where angle brackets group meta symbols:
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<operation specification> <operand specification>
<command completion>

The fields in a command are of a fixed order, although
sckre commands have optional fields that can be
specifically requested, O0Other fields can have a
system=supplied default value, Because NLS operates
from a3 character-at=a=time, full=duplex system, several
levels of help are avallable, as descriped later, for
giving cues and prompts, explicitly listing options or
syntax, and aiving full documentation on what the system
expects next during command specification, 1t was not
felt that much would be dgained for novice users by
allowing fields to be specified in any order by using
explicit field names, Novice users do not need to he
aware of optional fields,

As much as possible NLS makes the operational specification
of the form verb=noun followed by arguments and possibly
other keywords, We have also tried to maximize the

‘ fullness of the verb=noun matrix.

This approach seemeéd to be natural, and follows normal i
Englisn imperatjve forms to ajd learning, The choice of ‘
verb=noun form seemed to fall out naturally when ;
considering such important areas as editing, A given |
verb, such as DELETE, can naturally be applied to many .
entities, such as statement (a paragraph, title,

eguation), character, number, text, file etc, Learning

is easier if the user can form a model of how the system

works that can be consistently applied, 1In this case, a

user can learn n verbs and m nouns and uynderstand that

generally, if it is meaningful, they can be ysed in

pairs, Having learned n4m yocabulary terms, he can

apply them in the form of n X m commands,

we have tried to plick comrand keywords that have normal
usage related to the operation described, A synonym
capability would be easy to implement,

Four forms of command keyword recognition are provided to ,
enable the user to choose the one most appropriate to his

terrinal type, system response, previous system experience,

and present NLS experience level, We have worked to pick

an operational vocabulary for the present system that

guarantees keywords to be unique in a maximum of three

' characters:
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1) A single=character mode allowing high=speed
single=character recoanition of the most commonly used
cemmands; less commonly used commands require an escape
character followed by enough characters for unique
recognition: with large and expanding command sets one
cannot choose kKeywords with mnemonic value and gquarantee
uniqueness with the first character, This mode is
generally preferred by experienced users because of the
simplicity and speed with which frequently used
operations can be expressed, we find that experienced
users are very concerned that commands be formed with
the minimur number of input operations, and that
commands have the richness needed to specify adjective
or adverb type operations as needed, There is thus some
cenflict in certain commands between these goals for the
experienced user and the need for command simplicity for
the novice,

2) A demand mode reguiring a right delimiter to initiate
recognition: This has proved to be popular for new

' users of typewriter terminals, particularly those with
experience ysing the TENEX operating system, Modes C
and D have not turned out to be heavily used,

3) An anticipatory mode reguiring the user to type
enoudh characters until the command is uniguely
specified; the system then automatically fills in the
remainder,

4) A fixed mode that guarantees recognition on entry of
three characters,

Given the implementation approach outlined later, it is
gquite easy to add other recognition modes, such as
allowing the user to choose keywords from a menuy
displayed on the sCreen, However, experiments have
shown that the time it takes to point at some item on
the screen is equivalent to several keystrokes and thus
would be disadvantageous to skilled users, although
possibly of value to novices (2](3],

Operand argument specification is contained in a number of
fields that are variable with the type of command, All
commands of a similar type have had the order of the
operands made as consistent and as natural (relative to
. normal English usage) as possible, Infrequently used
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operand flelds are optional and novice users need not be
aware of their existence,

Related to argument specification is the problem of
chcosing arqument delimiters, One can recoanize the
fecllowing delimiting functions,

1) Delimiting command words

2) Delimjiting arqguments

3) pelimiting optional arguments, selection type, or
command word fields

4) Celimiting commands

5) Selecting arguments off a display screen, and
confirming the selections

One could choose separate characters (codes) to
represent each of these functions, To do so seemed to
us to add an unnecessary complication for the user and
s0, except for using a special character to indicate an
optional argument, selection type, or command word, a
single code is used for the other function in NLS, We
call this code "Command Accept" (CA) even though it is
used for other purposes as well, The system allows the
user to define which keyboard character is to serve this
function if he finds the system default to be
inconvenient, O0One of the buttons on the mouse also
serves this function,

Arguments can be typed in, defaulted where appropriate,
or specified by pointing to appropriate entities on the
display screen,

There are three flavors of command completjon,

1) Completion of the command indicating execute the
command and return to the base state to await input of
the next command: The default indication for this form
is one of the buttons on the mouse in DNLS, which is
translated into a control character, or CR in TNLS, The
use of CR in TNLS is quite natural and generally does
net conflict with textual input as most text in NLS is
typed in without explicit CRs and is appropriately
formatted by the system for various output devices, 1If
the TNLS user wishes to input an explicit CR in his text
file, he must precede it with an escape character, 1If
he has need to enter many CRs in his text string, he can
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redefine the completion character, command Accept, to be
some other character,

2) Completion of the command and return to an
appropriate point for guick repetition of the command,
Repetition mode continues until explicitly commanded to
delete out of it, This mode is very useful when a
delete or other operation is repeated several times,

3) Completion of the command and entry to
insert=statement mode for addition of new paragraphs or
other text statements: This mode is like command repeat
above except that it always takes you to the insert
command, It is used frequently when one adds, replaces,
or moves text, and then wants to follow it with new
statements, It speeds text input when inserting
sequences of paraqgraphs,

The system Is to be used from a variety of terminal types,
including both typewriter-type terminals and displays, The

‘ two=dimensional displays are to be the preferred work
station types whenever a design decision myust be made
between language forms possibly favoring one type or the
other,

It was decided to make the command languade syntax for
the typewriter (TNLS) version and the display (DNLS)
version as close as possible, except where the
difference between the one~dimensional and
two=dimensional media clearly prohibits this or would
serious)ly limit one or the other version, This decision
was made to allow people working in environments
censisting of both typewriter and display terminals to
be able to move back and forth with ease,

The system has been organized into clearly defined
subsystems with uniform rules for their entry and exit,
Any subsystem can be entered from any other, either to
"execute" a single command with automatic return or to
perferm a chain of commands, The user can return, either
to a specifically named subsystem in the path of subsystems
traversed or enter a4 new subsystem, The issue of how to
group commands into subsystems has to do with training and
patterns of use rather than system constraints, It relates
to learnability and, to some extent ease of command
specification using single characters, and to "knowing

‘ where you are" in a command or operational space,
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Une could construct a system where all commands were in
a single subsystem, Study of the command set of a large
system particularly conceived of as a set of tools shows
that operations tend to group together such that to
perform 4 given task, such as sending a8 message or
calculating a budget, generally require several related
suyboperations, Certain operations, such as moving in
information space or seeking help, tend to pe used as
suvboperations of many or all tasks, This latter
cbservation has led to "universal" commands avajilable
from within any subsystems, 0One can also imagine
certain commands to be needed freguently in just two or
mere subsystems and thus implemented in each subsystem
having the need, There are now no instances of this
case in NLS, The ability to execyte a single command in
another subsystem with automatic return has been very
useful,

Provision has been made for user=controllable options on
promptina, feedback, and other parameters whenever it
seemed a sinale option, might not be appropriate to some
significant class of users,

A mechanism is {mplemented that enables the user, or
scmeone acting in his behalf, to create a file stating
what options he wants to run, The system automatically
sets his options when he enters, This facility can also
be ysed with small extensions to subset commands, This
user option capability, when coupled with the ease by
which the user interface can bhe redefined using the
control Meta Language described below, makes poOssible
tailoring the user interface to specific users or groups
of users,

All cperations that have a natural inverse command have
been given one, (NLS still does not have an "undo"
facil1ity,) A general undo/redo facility has a number of
technical difficulties and its value can be questioned,
However, the ability to undo or redo the last one, two, Or
three commands would clearly be useful,

User Programming: As indicated earlier the ability of the
user to extend the system himself is important, There is a
tradeoff between ease of extension specification and
operational efficiency, 1In providing such a facility one
does not have to be deeply concerned with efficiency if the
task handled by the extension is performed infrequently,

Knowledge workshop pevelopment page 13




SGR 12=SEP=75 19132 26461

User Interface Desian Issues

If the operation is performed frequently, then it should
probably be inserted as a system feature and implemented
efficiently by professionals, This area is ripe for much
additional development, The extensions must be specified
in some language to indicate what sequence of events is to
take place, what arguments to collect, and so forth, when a
given user action is performed,

NLS now offers two forms of extensipility, The first
allows users with some basic programming knowledge to
write programs in the Algol like L10 language in which
the system is implemented, calling on NLS system
primitives as needed, They can use the Control Meta
Language to specify a user interface {f desired, These
programs can be installed by the user as part of his
default subsystems, loaded as subsystems as needed, Or
used as content analyzer patterns (8],

The user can also write sequences of NLS commands and
have these sequences executed at will, A specific
seguence of commands can be automatically invoked when
the user first enters NLS,

HELP, STATUS, AND PORTRAYAL FACILITIES

ORGANIZATION of the TERMINAL DISPLAY AREA

The NLS display screen is organized into windows as
described in some detail in [(9) These windows are
arbitrary rectanagles, Windows can be displayed essentially
all the time or overlayed with others, Windows can grow
dynarically, Some windows are allocated and displayed or
not displaved under system control for status and feedback
information, 0Others can be created and manipulated by the
user for display in his information space, With typewriter
terminals, one does not have this twoedimensional random
display capability and while the same information can be
given to him, less can be given automatically or must be
given in an altered form, Let us now consider each of the
information spaces and the type of feedback, help, and
other status information available to the user,

1) Information space

The present NLS information space is hierarchically
organized, A user has a directory or directories within
which there are files, A file can contain notes on many
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subjects stored under various headings, his mail, or
single documents, Files in turn are hierarchically
crganized as a tree of information nodes (now text
strings but soon to be generalized to include
illustrations and other entities),

Files can contain cross citations to specific points
within other files or the same files, thus creating
networks, NLS has appropriate commands for moving
within and between files and for obtaining a display of
the path over which one has traveled and commands for
backtracking along this path (3],

Display screens have a limited number of lines within
which to disgplay information, and typewriters, even at
30 chars/sec or higher, cannot quickly and easily print
out large documents, Also, the user often wants to see
a summary or overview of a document or have it formatted
in special ways to aid his understanding, To meet this
need for easy control of informatjion portraval, NLS has
a concept called "view specification", The uyser can
change his "view" within the commands for moving in
intormation space or by separate command, So that he
can be reminded of his current view, the most commonly
used view parameters are fed back to him in a small
window in the upper right hand corner of the screen,
When he is at a point in a command where it is
permissible to change views, this fact is fedback both
by prompt (if prompts are turned on) and by enlaraing
the characters in the viewsfeedback window, For more
discussion on moving, viewing, and portrayal in NLS see
(3161,

2) Subsystem or tool space

NLS i1s viewed as a collection of tools (subsystems) that
can be used cooperatively or stand alone, Each
subsystem contains a number of logically related
commands and has a name, such as Base (the collection of
editing and file manipulating commands), Calculator,
etc, All the tools work ¢on information in the same file
structure and the user can move from one tool to
another, or execute commands on a8 single command basis
in any tool from any other tool, as mentioned earlier,
The user can receive a display of subsystems available
te him or an ordered 1ist of the subsystems in which he
has previously been,
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The current subsystem within which he is operating is fed
back Iin a small window in the upper leftehand corner of
the screen in DNLS and as a foure=character prompt in
TNLS,

3) Command syntax space

There are several levels of teedback and Help available
tec the user in formulating a command to the system
(14,), Each is described below, The Help data base
clearly is also generally useful for understanding the
system as & whole,

a) Command Keyword recognition:

The options here were described earlier and this mode is
primarily vseful in minimizing keystrokes and in
triggering additional feedback,

b) Noise words:

When the system recognizes a keyword or field it
generates what we call "nolse words" set off in
parentheses so the user can distinguish between what he
has input and what the system has added, The noise words
ajd the user in remembering what to do next, Novice
users report that noise words are one of the most useful
initial aids, As more experience is gained, the other
aids take on more importance, This is an important point
to note: users at different levels of experience value
different forms of feedback, Usefulness is not only
determined by the inherent characteristics of the aids,
but also, by how they are implemented,

c) Frompts:

When the user completes the specification of a field in a
command, he is prompted with some terse characters
indicating the type of thing expected next and the
alternatives available to him for how he can specify,
select, or address the needed argument, Users can turn
prompts off, which some users of TNLS do when they reach
a certain level of proficlency, although many highly
skilled users always operate with them on, DNLS users
tend to always operate with them on because the high
speed of the display does not slow down work while
previding useful information, Users can also specify
terse prompting in which case optional fields are not
prompted for,

Beginning users have indicated that prompting is wuseful,
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byt would like them to be more mnemonic and of word
length,

d) Next Options and Syntax:

1f the noise words and prompts are not sufficient to jog
a user’s mwemory about what options are available to him
next, he can strike a ? or a <Control=S>, If he strikes
a 7, the system displays, in alphabetical order, all the
cormand keywords that are legitimate for the next field
or more extensive information than is available in the
prempts for other fields, If he strikes <Control=§>, the
system prints out the syntax of the command from his
present position to the end of the command, The ?
facility is extensively used and is very useful in
refreshing one*s memory about infrequently used commands
or new commands for a user with only a basic knowledge of
command system concepts and vocabulary, The <Control=S§>
feature does not seem to be extensively used at present
and may indicate that the 7 facility is sufficient,

. €) Help Data Base:

I1f the above facjlities are not sufficient because of
uncertainty about a basic concept or voCabulary word or
the user wishes more information about the effects or use
of a command, he can enter the the Help tool, Entry can
be from the basic command level or from any point during
command specification, In the latter case, the system
utilizes the information input at this point to take the
user to an initial point that describes the command and
field where he is at, (15)

Once in the Help Data Base, a simple set of command
conventions and the organization of the data base allow
the user to easily move to reference related subjects or
move to new subjects or back up to higher level
descriptions (15),

f) Active Tutorial Help:

The next level of Help facility would be an active
tutorial facility, wWe have not yet implemented such a
facility but can see its value, An example of such a
facility is the work going on at BBN on the NLS=Scholar
system [10),

‘ ERROR MESSAGES AND RECOVERY

Knowledge Workshop Development page 17




SGR 12=8SEP=75 19:32 26461

‘ User Interface Design Issues

Error messages indicating an incorrectly spelled file
nare or improperly specified entity are fed back to the
user in a window at the top of the screen, The user is
left at an appropriate point within the command
specification or where necessary he must start over again
to respecify the command, The text of error messages is
i{mportant and should be as specific to the problem as
possible, This has implications within the system design
for trapping error conditions as early as possible and
determining the appropriate messade for the specific
error and total context of the user, Wwhile we have made
progress in this area, there is much more that could be
done to meet the need stated above,

There are now no automatic error correction mechanisms
puilt into the system, such as spelling correction or "Do
Wwhat 1 Mean" type facilities, These would probably be
useful to add when resources permit,

EDITING AND BACKUP DURING COMMAND SPECIFICATION

' The user can perform certain simple editing and backup
operations during command specification, At any point
during command specification he can command delete, which
will take him back to the basic command level, This is
useful if he gets confused and wants to return to 3 known
state or changes his mind about which command to perform
next,

The user can delete the last character input or last
selection made on the screen with another character or
button push on the mouse, He can repeat this process and
continue the incremental backup process to the basic
comrand state,

The user can delete the last word input, or the fleld
specified to date, or the field specified with another
character or button push on the mouyse, He can also
repeat this process backwards to the basic command state
as well,

IMPLEMENTATION
The meéchanisms and data bases needed to implement the
user interface have been modularized and isolated, This

"Frontend" can run on & separate computer, such as a
. mini=computer close to the user, and communicate with the
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basic tool information processing routines ("Backend")
over a communjcation network, The Frontend consists of
terminal handling capabilities [9], a command language
interpreter (2a1), and two data bases, a Grammar
representing the languagde syntax and noise words; and a
User Profile indicating how the user wants various
parameters set for him, such as his prompt and command
recognition modes, Keyboard key translatjons, etc, The
Grammar is generated from a8 high~level description of the
user Interface written in a language special for this
purpose we call control Meta LanQuage (2al,),

Given this particular system organization it is very easy
to tailor, subset, or modify the user interface for
inédividuals or groups, or to create interfaces for new
tocls,

Further all the levels of help information, except the
Help Data Base, are derived from the Grammar, which
gquarantees correctness of these leyels of documentation
as the system changes and {s debugged, various forms of
hard copy documentation, such as command summaries, are
also derived from the Grammar representation,

The user interface must implement a man/machine dialog, 1In
this section, we discuss issues from machine to man, The
discussion centers around the use of displays, with
comments on how the problem is dealt with for typewriters,
Let ys examine some of the types of information that the
user needs in order to keep his bearings,

There are four main areas or dimensions along which the
user needs information to help him a) to know where he has
been, b) to know where he is, and ¢) to know where he can
go from here, Clearly the command languade and user
interface must offer provisions to move in these spaces as
well as obtain status,

1) Inforration Space

The uUser needs to Xnow where he is in his information
space, and what view or portrayal of the many possible
is being displayed to him, Generally he arrived at his
present position from previous points and he may want to
be able to backtrack to previous points or views as well
as to move on,

2) Subsystem or Tool Space
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In workshops containing many tools and commands, the
user needs to know which tool is active and possibly
needs to know which ones he was in previously and their
order, and which ones he can enter from here,

3) Command Syntax Space

puring the specifications of a command, the user may
need to know what he can or is expected to do next and
how to back up to a previous point,

4) Information Input Space

puring input of information, drawings, tex, etc,, the
user needs to have ways to see and possibly modify, in
simple ways, information that he is entering,
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9=SEP=75 22:27:04=PDT,9603;000000000001

pate: 9 SEP 1975 2227=PDT

From: IRBY

Subject: MCA notes

To: watson at BBNB, norton at OFFICE=1, engelbart at OFFICE~1, To:
postel, retz

Some notes on what has happened so far:
1) Bob Millstein now president of MCA

2) Boh taking devil’s advocate position on CLI running in 11,

Does not buy uniformity, economicsrouements says uniformitonly
acheiveif all tools use cml, Thinks several tenex’s and other
machines will be on=site at gunter, Thinks thereshould be two
flavors of fe: big 11 running cli with disk for 40 users witfancy
terminals and 11/20 with 64K corrunning modified telnet with fe on
another host,

3) carlson wants nsw complete mid 77 (maybe end 77) with first
system delivered with some hacks and MSG protocol by next may,

' 4) CArlson suggesting wbm be implemenped on plurabus! Bob favors
Farper*’s DCS system, 55) Bob said Carlson nearly tebmited ARC NSW
involvemeNt put Bob talked him out of itbecauce ofCLI work,

11~SEP=75 13:26:30~PDT,1411;000000000001
pate: 11 SEP 1975 1326=PDT

From: IEBY

Subject: NLS with NSW file system

To: postel, michzel, watson

cc: maynard, garljick, BELLEVILLE

Regina Bolduc expects to have the WM procedures OPEN, DELIVER.
SETSEMAPHORE, UNSETSEMAPHORE, and READSEMAPHORE callable by the end
of next week, Kick Schantz will be interfacing the encapsulator to
it for two weeks after that, It is not until he is finished with
that that he will start work on FORMAN, Thus, we adreed to first
interface NLS to WM directly and convert to FORMAN sometime later,
NLS will, in this model, always deliver and open and will not
maintain an LND, This will cause no noticeable delays since we are
all on one machine and {s not anymore insecure than using the FORMAN
since a system crash will take everything down,

Thus. work should beain on this as soon as people can get free from
other tasks, 1 understand that debugging of nls commands is nearing
completion for the obvious cases, I told Bob Millstein that we would
try to get this up in the next 2 to 4 weeks and that we might even
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beat Schantz te¢ the punch, It seems politically very important to
get the NLS editor fully integrated ASAP, I will help to whatever
extent is necessary, 5

Also, it looks like we may have won the CLI=one=an=11«FE argument and
it will also be very important to produce a working FE=11 ASAP, 6

More later, == Charles,

R RS 7

11=SEP=75 14:07:20=PDT,1434;000000000001

Date: 11 SEP 1975 1407«PDT

From: IRBY

Supject: Millstein advice re carlson visit

To: watson at BBNB, postel 8

I spoke with beb to see if he could shed some light on where carlson

is at and whether bob new {f bill was upset with us and why, bob

could shed little light, he felt bill was bright but a little

strange, He also felt that since bill was very results oriented it

would be best to concentrate on all the things we are/will get done

for NSW than to offer excuses to bill re past events, He also felt

that Dick had a tendency to be defensive and that this would not be

good with bill, 9

Bob felt FE=11 would go forward although operating system issue {is

still very open, He feels we should think hard about no DS at all

and see what prohlems we encounter, He half expects us to Stick with

ELF but assures me that SRI will pave to maintajn it unt{l a

replacement for ADR is found (ADR has been told to stop ELF

maintenance), 1Is our applications group interested in ELF

maintenance ané setting up an NCC for FE’s?? ADR’s bid was 180K/yr,

Bob thinks too high, carlson thinks too low, Seems high to me but I

don’t know what it included, 10

Everyone here seems tc be all for NLS, The sooner we can get it into
NSW the better, 11

Millstein’s pig fear is that system to pe delivered in march=may may
be too good and cause ARPA to consider it done and give no more
funds, 12

== Charles,
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Dave Smith (DAV) = new DEV/NPG/NSW warm body

I am new here at ARC and am trying to learn my way around the place,
I have met many of you ARC people (ARCians?) but not all, Please
feel free to drop by and chat (Joe Ehardt’s old office) at any time,
especially if I don't run into you in the next week or so,

I will be working in the immediate future on the HELP system, taking
over from Kirk Kelley (1/2 of whom is going away), There is pretty
general agreement that HELP needs help, So while my first task will
be to bring it up under NLS=9 and debug all the existing versions,
the long=range goal is to design and implement what we really want,
All suggestions, thoughts, criticisms, comments on the current
system, bugs., etc, are most welcome from everyone == particularly 1f
there is some capability you nhave long wanted to have, (Except that
suggestions to name the new system BEYONDHELP will be filed in the
wastebasket )

P,S. There is, believe it or not, a HELP group, Send me a note {f
vou would like to be added to {t,
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‘ Dave Smith (DAV) = new DEV/NPG/NSW warm body

(J26463) 12=SEP=75 2111
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