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THE BASIC TNLS-8 COURSE OUTLINE

INTRODUCTION TO NLS
NLS = oN Line System
TNLS = Typewriter Version
CAPABILITIES OF SYSTEM:
Composing
Editing
Studying
Structuring
Browsing - viewing
Printing
Publishing
Communicating -

Sending and receiving mail, messages, documents; teleconferencing;
etc.

Storing and retrieving -
Record keeping, library services, data bases, searching, etc.

Calculating

SOME NOTES

This is designed for use when terminals are available for all
participants to use/view easily. It is intended to be the first course
a person receives on NLS. The commands are shown as they would appear
with partial prompting.
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COURSE ORGANIZATION
The course is organized by concepts of what a user can do with TNLS at
this level. The seven concepts [listed below] are ordered as one would
need them to use the system. Under each concept are the exact commands
that instruct the computer to perform the function that goes with the
concept. There is a command summary at the end of the course outline
that lists the same commands alphabetically for easy reference.
The commands which are included in this first course have been
selected to let a user write, edit, store, and communicate
typewritten information [text]. Those items labeled [Optional] can
be covered on the second day of the course.
TNLS CONCEPTS: [Things you can do as covered in this course:]
1. FILES FOR STORAGE
. TYPING IN INFORMATION
. TYPING OUT INFORMATION
. EDITING
. COMMUNICATING

. ADDRESSING

ot o2 e ¥ s A VT

. TROUBLE SHOOTING AND HELP
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DEFINITIONS FOR THE COURSE OUTLINE

COMMANDS: You typing some characters to tell the computer what to do.
<SP> means strike the SPACE bar.

Upper case and underlined characters in a TNLS command phrase are what
you type.

Words or characters that are uppercase and underlined represent
something appropriate that you type.

TYPEIN = a string of characters from the keyboard, ending with an
OK.

OK: means you type a carriage return, indicated by a CR.

CR: means you strike the carriage return key; OK.

WHERE YOU ARE: Where the computer thinks you are pointing [to some
character in some file]; you tell it by specifying an address; this

is where your command will be done.

CTRL means you hold down the control [CTRL] key while typing the
specified character.

BASE C: is the TNLS ready signal. It means that you can type in an
editing or file-handling command [like home base...]

SEND C: is the Sendmail subsystem ready signal. It means that you can
type in a Sendmail command.
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GETTING TO NLS
THE TERMINAL AND USE [if dialing in]

If dialing in, turn on, dial TIP number, place receiver in cradle after
hearing tone, and make sure terminal is online.

NETWORK [if used]
Net login: brief summary for dial in users [steps are numbered]

[1] Type E [to get the Network's attention]

[II] Type € O <SP> 43 CR
[to Open a connection to Office-1, Host 43; Host 49 for BBNB]

You now should be connected to TENEX
[@ is the TENEX ready signall]

TENEX EXECUTIVE
Login procedure:
[III] Type LOG <SP> USERNAME <SP> PASSWORD <SP> CR

lthe last SPACE fills in the account number
automatically; you're then ready to call NLS]

[Optional] Group allocation quota:
GROUPSTAT CR [to see who else is using your slot]

Calling NLS:
[IV] Type NLS CR
[Optional] To get back to TENEX:

BASE C: Goto (subsystem) C: Tenex CR
[you may continue in NLS by typing QUIT CR]

To leave the system, logout in NLS:
BASE C: <SP> Logout OK: CR
To close the network connection:

’ 6 C CR
|

\

|

|
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BASIC TNLS:
Abort command = CTRL X [kills the command before the final CR]
1. FILES
The initials file

The initials file is automatically your first file, and is named
after your initials [it is also one of your mailboxes]

The origin statement
The origin statement contains the file name and other information
about the file for the system. It should not be edited. It is
numbered 0, but no number will be printed.

Creating new files -- use the Create File command

BASE C: <SP>CReate C: File T: FILENAME CR
< DIRECTORY, FILENAME.NLS;1, >

[a filename can be any short "word", like a folder label]

[Optional] To see a list of all your files use the Show
Directory command:

BASE C: <SP>SHow C: Directory (of) T/OK: CR
OK: CR OK:

To work in another file:

BASE C: Load C: File T: FILENAME CR

2. TYPING IN INFORMATION
Insert Statement - lets you enter sentences, headings, or paragraphs
BASE C: Insert C: Statement (to follow) A: ADDRESS CR
T: TYPEIN CR

[ADDRESS means statement number; TYPEIN means
you type whatever you want in the statement]

[Optional] Continue to insert by typing a CTRL E instead of
the first CR for a final OK:
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[puts you in the "Enter mode" -- you type CR
to end each statement, when you are finished
type a CTRL X after the prompt L:]

Backspace: You may backspace while typing to immediately
correct errors

backspace character = CTRL A
[the deleted character will be printed after a slash]
backspace word = CTRL W
[an underline or backarrow will be printed]

[Optional] To insert text at the end of a statement:

BASE C: Insert C: Text (to follow) A: STATEMENT NUMBER +e CR
T: TYPEIN CR

[+e means the end of the statement]

3. TYPING OUT INFORMATION *To stop printing type a CTRL O
[it takes some time to get through!!]

Printing the file:
BASE C: Print C: File OK: CR
Printing a statement:

BASE C: Print C: Statement at A: STATEMENT NUMBER CR
V: CR

Printing the rest of the file:

BASE C: Print C: Rest OK: CR
[Optional] Easy print: A shortcut to print the current statement

BASE C: \ [backslash prints the statement where you are]
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4. EDITING
To change information that has been typed in:
To change information within a statement:
Substitute Text in Statement [to correct most errors]:
BASE C: Substitute C: Text (in) C: Statement (at) A: ADDRESS
CR
(New TEXT) T: TYPEIN CR
(01d TEXT) T: TYPEIN CR Finished? S/Y/N: Y [for yes]
Substitutions made: Number

[replaces the old text with the new text
every time it occurs in the statement]

To change whole statements:
Delete Statement

BASE C: Delete C: Statement (at) A: ADDRESS CR
OK: CR

[Optional] Move Statement:
BASE C: Move C: Statement (from) A: ADDRESS CR
(to follow) A: ADDRESS CR
L: CR T

[Optional] Copy Statement:
BASE C: Copy C: Statement (from) A: ADDRESS CR
(to follow) A: ADDRESS CR
L: CR

To Delete a File

BASE C: Delete C: File T: FILENAME CR
OK: CR 5 A

[Careful, this removes all versions of
the file. You can Undelete a File anytime
before Logout with the Undelete command.]
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To Update a File: [should be done periodically to save
changes for backup, not imperative]

BASE C: Update C: File OK/C: CR
<DIRECTORY, FILENAME.NLS;2,>

[Optional] Formatting Technique: use carriage returns to
control line length

To type a carriage return within a TYPEIN, type CTRL V CR
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5. [Optional] COMMUNICATING
SENDMAIL SYSTEM: How to Send Journal Mail

Example of submitting a message using idents [or .lastname] and
Interrogate [where the system prompts you]:

BASE C: Goto (subsystem) C: Sendmail OK: CR
SEND C: Interrogate OK: CR
(distribute for action to:) T: JMB,FEEDBACK,SGR CR

(distribute for information-only to:) T: JCN CR

(title:) T: Your Example CR

(type of source:) C: Message T: TYPEIN CR
(show status?) Y/N: ¥ [the status typed by the system:]

TITLE: Your Example
AUTHOR(S): jhb
DISTRIBUTE FOR ACTION TO: jmb feedback sgr
DISTRIBUTE FOR INFO-ONLY TO: jen
A MESSAGE: [Typein of message will be repeated]

(send the mail now?) Y/N: Y [for yes]
Completed
SEND C: Quit OK/C: CR
To send a Statement that's already stored online, use the following
instead of Message for the type of source in the Interrogate command
[see the Command Summary for an example]

(type of source:) C: Statement A: ADDRESS CR

To send a File use the following instead of Message
[see the Command Summary for an example]

(type of source:) C: File A: FILENAME CR
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How to read journal mail you've received

The mail box is in your initials file under a statement called
"(Journal)"

Use the Print Journal command
BASE C: Print C: Journal (mail) O0K: CR
To empty your mail box: substitute (read) for (journal)

[this will empty your mailbox by having all journal
mail that is already read put in a different place
from incoming mail. A new journal mailbox will be
created whenever there is mail to be delivered. This
is a temporary method for the present course levell]

TENEX ways of communicating: SNDMSG and LINK
To send a Message in TENEX

BASE C: Goto (subsystem) C: Tenex OK: CR
[must QUIT]:

6SNDMSG CR [the system will prompt you:]

(To (? for help):) TYPEIN CR [lastn?mes separated by
comma

(ce (? for help):) TYPEIN CR [lastnames separated by
comma ]

(Subject:) TYPEIN CR [subject of your message]

(Message ? for help): TYPEIN

CRTL Z [to terminate and send the message]

(Q, S, ?, carriage return:) CR [to send the message]

6QUIT CR [to go back to where you were in TNLS]
To read a Message in TENEX
MESS CR

In some systems you must use the readmail command:

READMAIL CR CR
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Linking [in TENEX] [first ask where the person is:]

BASE C: Quit OK/C: Nls OK: CR
WHERE <SP> USERNAME CR [do not link when user is in
SNDMSG, OUTPRC, NOUTPRC, or XLIST]

LINK <SP> USERNAME CR [precede comment with a ";" and end
with a CR; repeat every 3 lines]
BYE CR [to break the link]

CON CR [returns you to NLS]
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6. ADDRESSING

Where the control marker is -- type a / [see the guestionmark
key on some terminals]
This will show an arrow pointing to the character that
you are at: ==>x

To move the control marker within your current file use the Jump to
Address command

BASE C: Jump (to) C: Address A: ADDRESS CR
An address can be one of the following anytime you see the prompt A:

STATEMENT NUMBER [NOTE: TNLS automatically renumbers
statements when appropriate]

BASE C: Jump (to) C: Address A: STATEMENT NUMBER CR

[Optional] "TYPEIN" To find some word or text, enclose
whatever word or series of characters you want to find
in quotes:

BASE C: Jump (to) C: Address A: "TYPEIN" CR

[takes you to the first occurrence of the
TYPEIN to the right and down in your file] :

[Optional] STATEMENT NUMBER and "TYPEIN"; To find some word
or text starting in a particular statement use:

BASE C: Jump (to) C: Address A: STATEMENT NUMBER
"TYPEIN" CR

[Optional] STATEMENT NUMBER .t ("tail"); To find the last
statement in the file. Use this address to add statements
to the end of your file.

BASE C: Jump (to) C: Address A: STATEMENT NUMBER .t CR
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Addressing across files and directories
To address another file:
BASE C: Jump (to) C: Address A: FILENAME, CR
To address another person's file:

BASE C: Jump (to) C: Address A: DIRECTORY,FILENAME, CR

To address a particular statement in another person's file:

BASE C: Jump (to) C: Address A: DIRECTORY,FILENAME,STATEMENT
NUMBER CR
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7. TROUBLE SHOOTING AND HELP

Immediate assistance from the system:
Type 2 for a list of all the possible command words.
[Optional] Status commands

Two CTRL T's [note words RUNNING or WAIT -- system should
be either running or waiting for you]

Call SRI-ARC, [415 326-6200, ext. 3630]
Or link to Feedback, Bair, Roetter, or Beck at Office-1

[Optional] FEEDBACK mechanism: [any complaints, questions,
problems, suggestions]

SNDMSG or Sendmail to FEEDBACK
Response should be no later than 1 working day

[Optional] Remedies

CTRL C, RESET CR, NLS CR
use CTRL C only in emergencies to get to Tenex]

If your connection is broken:

Repeat Step 2 of the Net login procedure on page 4

To check if you are detached, use the where command:
WHERE <SP> USERNAME CR

If you are detached, instead of logging in, type:
ATT <SP> USERNAME <SP> PASSWORD <SP> CR
CTRL O Ito wake up NLS if that's where you were, or:]

CTRL C NLS CR [to start over again]
If you accidently delete a file:

BASE C:4»2Undelete C: File T: FILENAME CR
Undeleted files are:
(FILENAME)

PRACTICE

In addition to trying each command, there is an instructional document

called "TNLS-8 Primer" which was written to be used for practice.
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TNLS COMMAND SUMMARY FOR THIS COURSE: [alphabetical] you type that part of
the command that is capitalized and underlined. CR = Carriage Return.

BACKSPACE CHARACTER = CTRL A; BACKSPACE WORD = CTRL W
CARRIAGE RETURN [formatting] = CTRL V CR

CONTINUE TO INSERT = CTRL E instead of the CR ending your typin
[CTRL X to stop inserting]

COPY STATEMENT:

Copy C: Statement (from) A: ADDRESS CR
(to follow) A: ADDRESS CR
L: CR

CREATE FILE:
<SP>CReate C: File T: FILENAME CR
DELETE STATEMENT:

Delete C: Statement (at) A: ADDRESS CR
OK: CR

DELETE FILE:

Delete C: File T: FILENAME CR
0K: CR

GOTO TENEX:
Goto (subsystem) C: Tenex OK: CR
INSERT STATEMENT:

Insert C: Statement (to follow) A: ADDRESS L: CR
T: TYPEIN CR

INSERT TEXT at the end of a statement
Insert C: Text (to follow) A: STATEMENT NUMBER +e CR

T: TYPEIN CR
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JUMP TO ADDRESS:
Jump (to) C: Address A: ADDRESS CR
Jump (to) C: Address A: "TYPEIN" CR
Jump (to) C: Address A: STATEMENT NUMBER "TYPEIN" CR

Jump (to) C: Address A: FILENAME, CR

Jump (to) C: Address A: DIRECTORY,FILENAME, CR

Jump (to) C: Address A: DIRECTORY,FILENAME,STATEMENT NUMBER CR

18 FEB 76

LOAD FILE:
Load C: File T: FILENAME CR
LOGOUT:
<SP>Logout OK: CR
MOVE STATEMENT:
Move C: Statement (from) A: ADDRESS CR
(to follow) A: ADDRESS CR
L: CR
PRINT FILE:
Print C: File OK: CR
PRINT JOURNAL:
Print C: Journal (mail) OK: CR
PRINT REST:
Print C: Rest OK: CR
Stop printing = CTRL O
PRINT STATEMENT:

Print C: Statement at A: ADDRESS CR
V: CR

Easy print = \
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QUIT IN TENEX:
QUIT CR
SHOW DIRECTORY:

<SP>SHow C: Directory (of) OK/T: CR
OK: CR OK:

SUBSTITUTE TEXT IN STATEMENT:
Substitute C: Text (in) C: Statement (at) A: ADDRESS CR
(New TEXT) T: TYPEIN CR
(01d TEXT) T: TYPEIN CR Finished? S/Y/N: ANSWER
Substitutions made: Number
TAIL = 1 .t for ADDRESS
[the last statement in the file -- when single levell
UPDATE A FILE:

Update C: File OK/C: CR

SENDMAIL SYSTEM:

Submit Message or Statement or File, idents [or .lastname], and
Interrogate:

BASE C: Goto (subsystem) C: Sendmail OK: CR
SEND C: Interrogate OK: CR

(distribute for action to:) T: JMB,FEED,JCN CR

(distribute for information-only to:) T: RWW CR

(title:) T: Your Example CR

(type of source:) C: Message T: TYPEIN CR
OR..type of source:) C: Statement A: ADDRESS CR

OR..type of source:) C: File A: FILENAME, CR
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(show status?) Y/N: Y

TITLE: Example

AUTHOR(S): JHB

DISTRIBUTE FOR ACTION TO: jmb feed jcn
DISTRIBUTE FOR INFO-ONLY TO: rww
MESSAGE: TYPEIN of message.

(Send the mail now?) Y/N: Y

Completed
Quit OK/C: CR
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THE BASIC TNLS-8 COURSE OUTLINE

INTRODUCTION TO NLS
NLS = oN Line System
TNLS = Typewriter Version
CAPABILITIES OF SYSTEM:
Composing
Editing
Studying
Structuring
Browsing - viewing
Printing
Publishing
Communicating -

Sending and receiving mail, messages, documents; teleconferencing;
ete.

Storing and retrieving -
Record keeping, library services, data bases, searching, etc.

Calculating

SOME NOTES

This is designed for use when terminals are available for all
participants to use/view easily. It is intended to be the first course
a person receives on NLS. The commands are shown as they would appear
with partial prompting.
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COURSE ORGANIZATION

The course is organized by concepts of what a user can do with THNLS at
this level. The seven concepts [listed below] are ordered as one would
need them to use the system. Under each concept are the exact commands
that instruct the computer to perform the function that goes with the
concept. There is a command summary at the end of the course outline
that lists the same commands alphabetically for easy reference.

The commands which are included in this first course have been
selected to let a user write, edit, store, and communicate
typewritten information [text]. Those items labeled [Optional] can
be covered on the second day of the course.
TNLS CONCEPTS: [Things you can do as covered in this course:]

1. FILES FOR STORAGE

2. TYPING IN INFORMATION

3. TYPING OUT INFORMATION

&=

EDITING
. COMMUNICATING

. ADDRESSING

~ o wm

. TROUBLE SHOOTING AND HELP
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DEFINITIONS FOR THE COURSE OUTLINE
COMMANDS: You typing some characters to tell the computer what to do.
<SP> means strike the SPACE bar.

Upper case and underlined characters in a TNLS command phrase are what
you type.

Words or characters that are uppercase and underlined represent
something appropriate that you type.

TYPEIN = a string of characters from the keyboard, ending with an
OK.

OK: means you type a carriage return, indicated by a CR.

CR: means you strike the carriage return key; OK.

WHERE YOU ARE: Where the computer thinks you are pointing [to some
character in some file]; you tell it by specifying an address; this

is where your command will be done.

CTRL means you hold down the control [CTRL] key while typing the
specified character.

BASE C: is the TNLS ready signal. It means that you can type in an
editing or file-handling command [like home base...]

SEND C: is the Sendmail subsystem ready signal. It means that you can
type in a Sendmail command.
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GETTING TO NLS
THE TERMINAL AND USE [if dialing in]

If dialing in, turn on, dial TIP number, place receiver in cradle after
hearing tone, and make sure terminal is online.

NETWORK [if used]
Net login: brief summary for dial in users [steps are numbered]
[I] Type E [to get the Network's attention]

[II] Type € 0O <SP> 43 CR
[to Open a connection to Uffice-1, Host 43; Host 49 for BBNB]

You now should be connected to TENEX
[@ is the TENEX ready signal]

TENEX EXECUTIVE
Login procedure:
[III] Type LOG <SP> USERNAME <SP> PASSWORD <SP> CR

[the last SPACE fills in the account number
automatically; you're then ready to call NLS]

[Optional] Group allocation quota:
GROUPSTAT CR [to see who else is using your slot]

Calling NLS:
[IV] Type NLS CR
[Optional] To get back to TENEX:

BASE C: Goto (subsystem) C: Tenex CR
{you may continue in NLS by typing QUIT CR]

To leave the system, logout in NLS:
BASE C: <SP> Logout OK: CR
To close the network connection:

@ C CR
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BASIC TNLS:
Abort command = CTRL X [kills the command before the final CR]
1. FILES
The initials file

The initials file is automatically your first file, and is named
after your initials [it is also one of your mailboxes]

The origin statement
The origin statement contains the file name and other information
about the file for the system. It should not be edited. It is
numbered 0, but no number will be printed.

Creating new files -- use the Create File command

BASE C: <SP>CReate C: File T: FILENAME CR
< DIRECTORY, FILENAME.NLS;1, >

[a filename can be any short "word", like a folder label]

[Optional] To see a list of all your files use the Show
Directory command:

BASE C: <SP>SHow C: Directory (of) T/OK: CR
OK: CR OK:

To work in another file:

BASE C: Load C: File T: FILENAME CR

2. TYPING IN INFORMATION
Insert Statement - lets you enter sentences, headings, or paragraphs
BASE C: Insert C: Statement (to follow) A: ADDRESS CR
T: TYPEIN CR

[ADDRESS means statement number; TYPEIN means
you type whatever you want in the statement]

[Optional] Continue to insert by typing a CTRL E instead of
the first CR for a final OK:

page 5



SRI/ARC BASIC TNLS COURSE 18 FEB 76

[puts you in the "Enter mode" -- you type CR
to end each statement, when you are finished
type a CTRL X after the prompt L:]

Backspace: You may backspace while typing to immediately
correct errors

backspace character = CTRL A
[the deleted character will be printed after a slash]
backspace word = CTRL W
[an underline or backarrow will be printed]

[Optional] To insert text at the end of a statement:

BASE C: Insert C: Text (to follow) A: STATEMENT NUMBER +e CR
T: TYPEIN CR

[+e means the end of the statement]

. TYPING OUT INFORMATION ®*To stop printing type a CTRL O

[it takes some time to get through!!]
Printing the file:
BASE C: Print C: File OK: CR
Printing a statement:

BASE C: Print C: Statement at A: STATEMENT NUMBER CR
V: CR

Printing the rest of the file:
BASE C: Print C: Rest OK: CR
[Optional] Easy print: A shortcut to print the current statement

BASE C: \ [backslash prints the statement where you are]
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4. EDITING
To change information that has been typed in:
To change information within a statement:
Substitute Text in Statement [to correct most errors]:
BASE C: Substitute C: Text (in) C: Statement (at) A: ADDRESS
CR
(New TEXT) T: TYPEIN CR
(01d TEXT) T: TYPEIN CR Finished? S/Y/N: Y [for yes]
Substitutions made: Number

[replaces the old text with the new text
every time it occurs in the statement]

To change whole statements:
Delete Statement

BASE C: Delete C: Statement (at) A: ADDRESS CR
OK: CR

[Optional] Move Statement:

BASE C: Move C: Statement (from) A: ADDRESS CR
(to follow) A: ADDRESS CR
L: CR

[Optional] Copy Statement:
BASE C: Copy C: Statement (from) A: ADDRESS CR
(to follow) A: ADDRESS CR
L: CR
To Delete a File

BASE C: Delete C: File T: FILENAME CR
OK: CR

[Careful, this removes all versions of

the file. You can Undelete a File anytime
before Logout with the Undelete command.]

page T



SKI/ARC BASIC TNLS COURSE 18 FEB 76

To Update a File: [should be done periodically to save
changes for backup, not imperative]

BASE C: Update C: File OK/C: CR
<DIRECTORY, FILENAME.NLS;2,>

[Optional] Formatting Technigue: use carriage returns to
control line length

To type a carriage return within a TYPEIN, type CTRL V CR
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[Optional] COMMUNICATING

SENDMAIL SYSTEM: How to Send Journal Mail

Example of submitting a message using idents [or .lastname] and
Interrogate [where the system prompts you]:

BASE C: Goto (subsystem) C: Sendmail OK: CR
SEND C: Interrogate OK: CR
(distribute for action to:) T: JMB,FEEDBACK,SGR CR

(distribute for information-only to:) T: JCHN CR

(title:) T: Your Example CR

(type of source:) C: Message T: TYPEIN CR

(show status?) Y/N: ¥ [the status tyoed by the system:]

TITLE: Your Example

AUTHOR(S): jhb

DISTRIBUTE FOR ACTION TO: jmb feedback sgr
DISTRIBUTE FOR INFO-ONLY TO: jcn

MESSAGE: [Typein of message will be repeated]

(send the mail now?) Y/N: Y [for yes]
Completed
SEND C: Quit OK/C: CR

To send a Statement that's already stored online, use the following
instead of Message for the type of source in the Interrogate command

[see the Command Summary for an example]

(type of source:) C: Statement A: ADDRESS CR

To send a File use the following instead of Message

[see the Command Summary for an example]

(type of source:) C: File A: FILENAME;CR
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How to read journal mail you've received

The mail box is in your initials file under a statement called
"(Journal)"

Use the Print Journal command

To

TENEX
To

To

BASE C: Print C: Journal (mail) OK: CR
empty your mail box: substitute (read) for (journal)

[this will empty your mailbox by having all journal !
mail that is already read put in a different place ?
from incoming mail. A new journal mailbox will be =
created whenever there is mail to be delivered. This
is a temporary method for the present course level]

ways of communicating: SNDMSG and LINK
send a Message in TENEX

BASE C: Goto (subsystem) C: Tenex OK: CR
[must QUIT]:

@SNDMSG CR [the system will prompt you:]

(To (2 for help):) TYPEIN CR [lastnames separated by
comma ]

(ce (2 for help):) TYPEIN CR [lastnames separated by
comma ]

(Subject:) TYPEIN CR [subject of your messagel]

(Message ? for help): TYPEIN

CRTL Z [to terminate and send the message]

(Q, S, ?, carriage return:) CR [to send the message]

6QUIT CR [to go back to where you were in TNLS]

read a Message in TENEX

MESS CR

In some systems you must use the readmail command:

READMAIL CR CR
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Linking [in TENEX] [first ask where the person is:]

BASE C: Quit OK/C: Nls OK: CR
WHERE <SP> USERNAME CR [do not link when user is in
SNDMSG, OUTPRC, NOUTPRC, or XLIST]

LINK <SP> USERNAME CR [precede comment with a ";" and end
with a CR; repeat every 3 lines]

BYE CR [to break the link]

CON CR [returns you to NLS]
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6. ADDRESSING
Where the control marker is -- type a / [see the guestionmark
key on some terminals]

This will show an arrow pointing to the character that
you are at: ==>x

To move the control marker within your current file use the Jump to
Address command

BASE C: Jump (to) C: Address A: ADDRESS CR
An address can be one of the following anytime you see the prompt A:

STATEMENT NUMBER [NOTE: TWNLS automatically renumbers
statements when appropriate]

BASE C: Jump (to) C: Address A: STATEMENT NUMBER CR

[Optional] "TYPEIN" To find some word or text, enclose
whatever word or series of characters you want to find
in quotes:

BASE C: Jump (to) C: Address A: "TYPEIN" CR

[takes you to the first occurrence of the
TYPEIN to the right and down in your file]

[Optional] STATEMENT NUMBER and "TYPEIN"; To find some word
or text starting in a particular statement use:

BASE C: Jump (to) C: Address A: STATEMENT NUMBER
"TYPEIN" CR

[Optional] STATEMENT NUMBER .t ("tail"); To find the last
statement in the file. Use this address to add statements
to the end of your file.

BASE C: Jump (to) C: Address A: STATEMENT NUMBER .t CR
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Addressing across files and directories
To address another file:
BASE C: Jump (to) C: Address A: FILENAME, CR
To address another person's file:

BASE C: Jump (to) C: Address A: DIRECTORY,FILENAME, CR

To address a particular statement in another person's file:

BASE C: Jump (to) C: Address A: DIRECTORY,FILENAME,STATEMENT
NUMBER CR
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7. TROUBLE SHOOTING AND HELP

Immediate assistance from the system:
Type 2 for a list of all the possible command words.
[Optional] Status commands

Two CTRL T's [note words RUNNING or WAIT -- system should
be either running or waiting for you]

Call SRI-ARC, [415 326-6200, ext. 3630]
Or link to Feedback, Bair, Roetter, or Beck at Office-1

[Optional] FEEDBACK mechanism: [any complaints, questions,
problems, suggestions]

SNDMSG or Sendmail to FEEDBACK
Response should be no later than 1 working day

[Optional] Remedies

CTRL '€, RESET CR, NLS CR
use CTRL C only in emergencies to get to Tenex]

If your connection is broken:

Repeat Step 2 of the Net login procedure on page 4

To check if you are detached, use the where command:
WHERE <SP> USERNAME CR

If you are detached, instead of logging in, type:
ATT <SP> USERNAME <SP> PASSWORD <SP> CR
CTRL O [to wake up NLS if that's where you were, or:]
CTRL C NLS CR_ [to start over again]

If you accidently delete a file:

BASE C::~Undelete C: File T: FILENAME CR
Undeleted files are:
(FILENAME)

PRACTICE

In addition to trying each command,

called "TNLS-8 Primer" which was written to be used for practice.
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TNLS COMMAND SUMMARY FOR THIS COURSE: [alphabetical] you type that part of
the command that is capitalized and underlined. CR = Carriage Return.

BACKSPACE CHARACTER = CTRL A; BACKSPACE WORD = CTRL W
CARRIAGE RETURN [formatting] = CTRL V CR

CONTINUE TO INSERT = CTRL E instead of the CR ending vour typin
[CTRL X to stop inserting]

COPY STATEMENT:

Copy C: Statement (from) A: ADDRESS CR
(to follow) A: ADDRESS CR F Tl
L: CR

CREATE FILE:
<SP>CReate C: File T: FILENAME CR
DELETE STATEMENT:

Delete C: Statement (at) A: ADDRESS CR
OK: CR

DELETE FILE:

Delete C: File T: FILENAME CR
0K: CR

GOTO TENEX:
Goto (subsystem) C: Tenex OK: CR
INSERT STATEMENT:

Insert C: Statement (to follow) A: ADDRESS L: CR
T: TYPEIN CR

INSERT TEXT at the end of a statement

Insert C: Text (to follow) A: STATEMENT NUMBER +e CR
T: TYPEIN CR
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JUMP TO ADDRESS:
Jump (to) C: Address A: ADDRESS CR
Jump (to) C: Address A: "TYPEIN" CR
Jump (to) C: Address A: STATEMENT NUMBER "TYPEIN" CR

Jump (to) C: Address A: FILENAME, CR
Jump (to) C: Address A: DIRECTORY,FILENAME, CR

Jump (to) C: Address A: DIRECTORY,FILENAME,STATEMENT NUMBER CR

LOAD FILE:
Load C: File T: FILENAME CR
LOGOUT:
£§22£ogout OK: Eﬂ
MOVE STATEMENT:
Move C: Statement (from) A: ADDRESS CR
(to follow) A: ADDRESS CR
L: CR
PRINT FILE:
Print C: File OK: CR
PRINT JOURNAL:
Print C: Journal (mail) OK: CR
PRINT REST:
Print C: Rest OK: CR
Stop printing = CTRL O
PRINT STATEMENT:

Print C: Statement at A: ADDRESS CR
V: CR

Easy print = \
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QUIT IN TENEX:
QUIT CR
SHOW DIRECTORY:

<SP>SHow C: Directory (of) OK/T: CR
OK: CR OK:

SUBSTITUTE TEXT IN STATEMENT:

Substitute C: Text (in) C: Statement (at) A: ADDRESS CR
(New TEXT) T: TYPEIN CR

(01d TEXT) T: TYPEIN CR Finished? S/Y/N: ANSWER
Substitutions made: Number

TAIL = 1 .t for ADDRESS
[the last statement in the file -- when single level]
UPDATE A FILE:

Update C: File OK/C: CR

SENDMAIL SYSTEM:

Submit Message or Statement or File, idents [or .lastname], and
Interrogate:

BASE C: Goto (subsystem) C: Sendmail OK: CR
SEND C: Interrogate OK: CR

(distribute for action to:) T: JMB,FEED,JCN CR

(distribute for information-only to:) T: RWW CR

(title:) T: Your Example CR

(type of source:) C: Message T: TYPEIN CR
OR..type of source:) C: Statement A: ADDRESS CR

OR..type of source:) C: File A: FILENAME, CR
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(show status?) Y/N: Y

TITLE: Example

AUTHOR(S): JHB

DISTRIBUTE FOR ACTION TO: jmb feed jecn
DISTRIBUTE FOR INFO-ONLY TO: rww
MESSAGE: TYPEIN of message.

(Send the mail now?) Y/N: Y

Completed
Quit OK/C: CR
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INTRODUCTION TO NLS

AKW = Augmented Knowledge Workshop
PURPOSE OF SYSTEM: Augmentation of Knowledge Work

GOAL: To provide computer based tools to accomplish all aspects of
knowledge work with an emphasis on collaboration.

OVERVIEW of system
NLS = oN Line System
DNLS = Display Version
CAPABILITIES OF SYSTEM:
Composing
Editing
Studying
Structuring
Browsing - viewing
Printing
Publishing
Communicating -

sending and receiving mail, messages, documents;
teleconferencing; etec.

Storing and retrieving -
record keeping, library services, data bases, searching, etc.

Calculating
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Organization of NLS Courses

COURSE LEVELS:

NLS training is divided into course levels for ease of learning. Three
are concered with TNLS (typewriter version) and one treats DNLS. Each
level corresponds to what can be covered at one time. The information
introduced at each level is determined by difficulty, usefulness,
complexity, and quantity (i.e., so that there is not an excessive
amount to cover at any one time and to provide an opportunity for
practice between courses).

Each level in the series of NLS courses contains most of the
commands from the previous level for review in addition to the
commands to be introduced (which are marked by an *).

BASIC TNLS:

This is the first course level which covers those commands necessary to
enter, edit, and "mail" typewritten information. It has a special
organization.

INTRODUCTION TO TNLS STRUCTURE AND VIEWING:

This is the second course which introduces NLS structure (hierarchical)
and special tools for viewing structured information ("viewspecs") in
addition to expanding upon the Basic course.

*INTRODUCTION TO DNLS:

This is the first course dealing with the display verison of NLS. It
introduces the equipment and its use, and deals with the commands
necessary to edit, view, address and communicate in DNLS. This
course introduces commands which are new to users who have completed
TNLS Courses I and II. It is important to complete these prerequisite
courses and to have had sufficient time to practice the commands that
have been introduced before taking this course.

This course is divided into sections with the headings shown below.
The commands under each heading can be used to perform the general

operation denoted by the heading, e.g., "editing" includes commands
that allow text to be changed in various ways.
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COURSE HEADINGS:

INTERFACING TO DNLS
STRUCTURE
ADDRESSING AND VIEWING

. EDITING

COMMUNICATING

. LEAVING NLS

TROUBLE SHOOTING AND HELP

Page 3
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*#1. INTERFACING TO DNLS
THE WORKSTATION
¥The Lineprocessor: (See The Lineprocessor User's Guide;)

A microcomputer which processes coordinates of the
location of each character on the screen.

Allows the display to run in DNLS.

The four silver toggles on the front of the lineprocessor should all
be down.

*The Keyboard:
Letters and numbers are arranged as on a standard typewriter.

On the Datamedia terminals, there are special keys which control the
display such as DPLX, BREAK, MSTR CLEAR, ERASE, ROLL, TAPE and
UNLOCK. These keys change the display function and should not be
used once they are properly set.

0K or CA (Command Accept): Used to terminate TYPIN and
viewspecs, in the pointing
process, or to give a
confirmation.

CMD DEL (Command Delete): Used to abort a command sentence.

BACK SPACE (Backspace Character): Used to delete one
character from input.

BACK SPACE WORD: Used to delete one word from input.

RETURN (Carriage Return): Used to enter a carriage return
into text and to terminate Tenex
commands.

ESC (Escape): Used to complete command words and filenames
in Tenex and filenames in NLS.
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¥The Keyset (OPTIONAL):
An alternative to the keyboard; used in conjunction with the mouse.
See the viewspec card for key codes
[Key codes follow a logical order according to
the alphabet.]
¥The Mouse:
[See Figure 2;]
¥0ne Button Alone:
Right button alone - OK, CA or bugging
Center button alone - CD (<KCTRL-X>)
Left button alone - BC (<CTRL=-A>)
*Buttons Used in Combination:
Right and center buttons - OK/REPEAT (<CTRL-B>)
Left and center buttons - BW (<KCTRL=-W>)
Right and left buttons - ESCAPE or ALTMODE
*Holding Down Buttons While Typing Characters:
Left and center buttons while typing characters
- lowercase viewspec
[Type a viewspec "f" to recreate the screen
or the view will not change until after the
next command is completed.]
All three buttons while typing characters
- capital viewspec
[Type a viewspec "f" to recreate the screen
or the view will not change until after the
next command is completed.]

Center button while typing a letter - capital letter

Left button while typing a character
- number or non-alphabetic character
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#The Display Terminal:
Ensure that the display is set to online mode, full duplex.

CONNECTING TO NLS [See the Lineprocessor User's Guide for
detailed instructions.]

*¥Using a Display Terminal Connected to a TIP:
@I <SP> 25 CR

[Changes the TIP intercept character from @ to
<CTRL-Y> (unless it has already been changed).]

<CTRL-Y> O <SP> 43 CR [For Office-1;]
[<CTRL-Y> O <SP> 49 CR [For BBNB;]

LOG USERNAME <SP> PASSWORD <SP> CR
NO RAISE CR [For BBNB only;]

TERMINAL LINEPROCESSOR CR [Without this command you
will get TNLS.]

NLS CR
*Using A Display Terminal Connected To An ELF System:

<CTRL-C> [To get ELF's attention;]

LOG <SP> USERNAME <SP> PASSWORD CR

TELNET CR

ESCAPE CHARACTER = <CTRL-Y> CR
[Changes the Telnet intercept character from
{CTRL-Z> to <CTRL-Y>; in some later
versions of ELF this is not necessary.]

OFFICE-1 CR [Or BBNB CRj;]

LOG USERNAME <SP> PASSWORD <SP> CR

NO RAISE CR [For BBNB only;]

TERMINAL LINEPROCESSOR CR

NLS CR
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THE DISPLAY
See Figure 3

*Feedback Area: [A minimum of 6 lines at the top of the
screen, divided into 5 windows.]

*#1. Viewspec Window:

Indicates the current status of certain viewspecs;
this section of the screen will flash or be underlined
when the viewspecs can be changed.

Displayed viewspecs: [The default settings indicate
that nothing is filtered or
left out.]

Number of levels; number of lines

[The first two numbers or the words "ALL ALL";]
show all branches

don't filter statements

recreate display after each change

show statement names

user sequence generator off

o~ N N SN~ 4
[ ORI B

#2. Typewriter Simulation Window:

This area provides feedback, and shows interaction
with Tenex. It is used for error messages, system
messages and the name of the file being loaded.

It will remain empty if there is no information.
If Tenex is called with a <CTRL-C>, interaction

is shown here.

#3, Subsystem Name: Displays the name of the subsystem
being used.
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*#4 ., Command Feedback Window:

Displays the current command phrase with noise
words and prompts:

A: Address

C: Command word
e U Rypin

L: Level

V: Viewspecs

OK: Command Accept

Y/N: Yes or No

B: Bug [point with the mouse and press 0K]
«+.> Executing command

#5,. Type In Feedback Window:

Displays the typein or address as it will be
accepted after an 0K

*File Window:
Contains files or parts of files which can be pointed
to with the mouse. Differs from the feedback windows
in that you can point to it.
#Moving Bug or Cursor:
A traveling mark on the screen which can be controlled

with the mouse. [It is controlled by the Lineprocessor
independently from the host.]
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2. ORGANIZATION OF THE SYSTEM
FILES & DIRECTORIES
Information in the origin ("parent") statement of a file:
The origin statement contains the file name, version number, the date
and time of last modification, the ident of the last person to modify

the file, and 4 semicolons. The statement should not be edited (except
to add output processor directives or status information).

File names
Types of files [indicated by filename extensions;]

TXT = sequential file which can be copied into NLS
COPY = a temporary sequential file, usually a messaga

liser creation of files:
<SP>CReate File FILENAME 0K
To see a list of all your files:
<SP>SHow Directory (of) OK OK
*Copy Directory (of) BUG/TYPEIN (to follow) BUG/ADDRESS LEVELADJUST OK

[Provides a useful list of links to your files - you
can easily Jump to each file by pointing to the links.]

Load File FILENAME OK

[Use the Jump to Link command instead; an <ESC> will
finish any filename when enough characters are typed
to be uniquely recognized.]
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3. ADDRESSING and VIEWING: [To control the view of stored information.]
¥BUGGING

Instead of typing in an address as you would in TNLS, the mouse can be
used to point to a specific position on the screen by depressing the
right-most mouse button in response to the prompt B:. A "bugmark" will
mark the character pointed to with either a circle, an underline, a
blot-out, or a character video inversion. This indicates that the host
computer knows the position you selected.

#JUMP COMMANDS (changing the information that is being viewed):
MOST COMMONLY USED JUMP COMMANDS:
#Jump (to) BUG VIEWSPECS 0K

This command positions the statement pointed at to the top of the
screen.

#Jump (to) Item BUG/ADDRESS VIEWSPECS OK

This command positions the statement addressed or pointed at to
the top of the screen.

*Jump (to) Back BUG/ADDRESS VIEWSPECS OK

This command positions the statement back one from the statement
pointed at to the top of the screen.

BACK refers to the statement immediately preceding the
statement pointed at, regardless of level or source.

®Jump (to) <SP> Next BUG/ADDRESS VIEWSPECS OK
This command positions the statement immediately following the
statement pointed at, regardless of level or source, to the top
of the screen.

NEXT refers to the statement immediately following the
statement pointed at, regardless of level or source.

Jump (to) Origin BUG/ADDRESS VIEWSPECS OK

This command positions statement 0 at the top of the screen.
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Jump (to) Return OK ANSWER OK

This command flashes back the last line within the current file
that was at the top of the screen. If "n" is typed for ANSWER,
the line that was at the top of the screen before that will be
flashed back. When "y" is typed for ANSWER, the view will be
returned, beginning with the chosen flash-backed line, to the
display.

VIEWSPECS: To specify how the information is displayed,
use the characters below when prompted with a V:

w = Default, all lines & levels (show all of the text)
m/n = numbers on/off
y/z = blank lines on/off

To clip levels and lines, use lower case viewspecs
including:
a/b - show one level less/more
¢/d - show all levels/show first level

e - show referenced statement level

*f - recreates display

g/h - show branch only/show all branches

*o/p - frozen statements on/frozen statements off
q/r - show one line less/more

s/t - show all lines/show first lines only

w/x - show all lines, all levels/show one line,

one level
*F - forces the display to recreate when there is some
problem preventing it

*If viewspecs are set using the mouse an "f" (recreate display)
must be typed before releasing the mouse buttons. [If for some
reason the display does not recreate with viewspec "f", try
viewspee "F".]

In DNLS it is more efficient, in most cases, to bug a location
rather than address it, permitting you to work with viewspec "n"
rather than "m". Viespec "m" will cause the screen to refresh
after each structural change made to the file. [This is
necessary to ensure that statement number changes due to editing
are displayed.]
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LESS USED JUMP COMMANDS: (OPTIONAL)
#Jump (to) Successor BUG/ADDRESS VIEWSPECS 0K

This command positions the successor of the statement pointed at
to the top of the screen.

SUCCESSOR refers to the statement immediately following the
current statement at the same level and with the same source.

*Jump (to) Predecessor BUG/ADDRESS VIEWSPECS 0K

This command positions the predecessor of the statement pointed
at to the top of the screen.

PREDECESSOR refers to the statement immediately preceding the
current statement at the same level and with the same source.

#Jump (to) Head BUG/ADDRESS VIEWSPECS OK

This command positions the head of a specified plex to the top of
the screen.

HEAD refers to the first statement of a plex.
#Jump (to) Tail BUG/ADDRESS VIEWSPECS 0K

This command positions the last statement pointed at to the top
of the screen.

TAIL refers to the last statement of a plex at the level
pointed to.

Jump (to) End (of branch) BUG/ADDRESS VIEWSPECS OK

This command positions the end of the branch pointed at to the
top of the screen.

END refers to the last statement of a branch.
#Jump (to) Up BUG/ADDRESS VIEWSPECS 0K

This command positions the statement one level up from the
statement pointed at to the top of the screen.

UP refers to the statement one level up from the current
statement.

*Jump (to) Down BUG/ADDRESS VIEWSPECS OK

Page 12



Introduction to DNLS 12 FEB 76

This command positions the statement one level down from the
statement pointed at to the top of the screen.

DOWN refers to the statement one level down from the current
statement, if there is one.

#Jump (to) Address (relative to) BUG/ADDRESS
ADDRESS VIEWSPECS 0K

The second ADDRESS is evaluated starting at the first
BUG/ADDRESS. The statement pointed to by the last address given
moves to the top of the screen.
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TO FIND A WORD OR STRING OF CHARACTERS [no quotes]:
Jump (to) Word First BUG/TYPEIN VIEWSPECS OK
Jump (to) Word Next BUG/TYPEIN VIEWSPECS OK
Jump (to) Content First BUG/TYPEIN VIEWSPECS OK
Jump (to) Content Next BUG/TYPEIN VIEWSPECS OK
[Type a <CTRL-B> instead of BUG/TYPEIN to continue
searching for the same content.]
TO JUMP USING A LINK:
*Jump (to) Link BUG/TYPEIN OK
[Note: The Jump to Link command uses the prompt
B/T: which means that you may alternatively type
in a link rather than pointing to it in the text

of a statement.]

Links: Special forms of text that may be used for addressing
and other purposes.

Characteristics of Links:
-- it is text in a statement rather than typed in after the A:
-- must be surrounded by angle brackets < > (or parentheses).
-- may contain any logical Address.

-=- it may include viewspecs that will take effect at the
address in the link.

-- must be in one of the following forms:
<DIRECTORY,FILENAME,IN-FILE-ADDRESS:VIEWSPECS>

[Without optional Viewspecs:]
<DIRECTORY,FILENAME,IN-FILE-ADDRESS>

[or in current directory:]
<FILENAME,IN-FILE-ADDRESS>

[or in current file:]
<IN-FILE-ADDRESS>

[or:] <:VIEWSPECS> [Only the viewspecs will be changed.]
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Note that the different fields default to the current value if
not specified (the same as addresses).

-- may include things other than addresses and/or viewspecs [which
will be covered in more advanced courses;]

JUMPING BETWEEN FILES AND DIRECTORIES:
To address another file in your directory you need to add the FILENAME
to the address within a file. To address a file in another directory,
you need to add the DIRECTORY name as well as the filename. FILENAME
and DIRECTORY must be followed by commas.
To address another file:
FILENAME, IN-FILE-ADDRESS OK

[If the IN-FILE ADDRESS is not specified
it will be statement 0.]

To address another user's file:
DIRECTORY, FILENAME, IN-FILE-ADDRESS OK
[e.g., Copy Branch (from BAIR,JHB,1 OK (to) 3a O0K]
TO GO BACK TO PREVIOUS FILES:

Jump (to) File Return OK ANSWER OK
[Flashes back the name of the last file you were
in. If "n" is typed for ANSWER, the name of the
file you were in before that will be flashed back.

When "y" is typed for ANSWER, you will return to
the last view of that file.]
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4, EDITING
[Changes occur on the screen as you execute commands.]

Syntax: VERB NOUN B/A: BUG/ADDRESS(ES) (V:VIEWSPECS) (L:LEVEL)
(B/T: BUG/TYPEIN) OK (OK? OK)

[Consistently, commands will have a VERB then a NOUN.
Then optionally, ADDRESSES, VEIWSPECS and LEVEL
precede the final OK. See the specific command for
complete syntax.]

STRING and STRUCTURE = "nouns":

STRING [One of the following command words which refer
to part of a statement]:

Character
Word [Note that the system readjusts spaces;]
Text [Two bug marks/addresses necessary;]

STRUCTURE [One of the following command words that refers
to one or more statements]:

Statement - the basic element of structure in a file.
Branch - a statement plus substructure (if any).
Group - a set of contiguous branches at the same level and

with the same source.
[Two bug marks/addresses necessary;]

#Plex - a complete list of branches at the same level
with the same source, i.e., all the branches
in the source branch. Especially useful when
a list does not fit on the screen and you want
to move, copy or delete it.
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EDITING COMMANDS = "verbs":
[Note that in DNLS you usually "bug" items instead of typing
in an address. The commands are the same as in the
Second TNLS course.]

LEVEL-ADJUST determines the level of a statement at a new location --
it must be ended by an 0K

Just an OK = same level

u (position up a level from referenced statement)

d (position down a level from referenced statement)
INSERT

Insert Statement (to follow) BUG/ADDRESS LEVEL-ADJUST
BUG/TYPEIN OK

Insert STRING (to follow) BUG/ADDRESS BUG/TYPEIN OK

Continue to insert: <CTRL-E> instead of a final OK puts you in
the Enter statement mode, type a CD to get out. Some terminals
have an insert key which can be used.

[Text will be echoed in the typin feedback window as
it is typed in, before being added to the file.]

DELETE
Delete File BUG/TYPEIN OK
[The deleted filename(s) will be displayed. Type an
OK to continue. When your screen refreshes after
an 0K, the deleted file will still appear, but should
not be edited - the file will be deleted after you
leave it.]
Delete STRUCTURE (at) BUG/ADDRESS OK
Delete STRING (at) BUG/ADDRESS OK
MOVE

Move STRUCTURE (from) BUG/ADDRESS (to follow) BUG/ADDRESS
LEVEL-ADJUST 0K

Move STRING (from) BUG/ADDRESS (to follow) BUG/ADDRESS OK
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COPY

Copy STRUCTURE (from) BUG/ADDRESS (to follow) BUG/ADDRESS
LEVEL-ADJUST OK

Copy STRING (from) BUG/ADDRESS (to follow) BUG/ADDRESS OK

%®Copy Directory (of) BUG/TYPEIN OK (to fe¢llow) BUG/ADDRESS
LEVEL-ADJUST OK

[Provides a useful list of links to your files - you
can easily Jump to each by pointing to the links.]

REPLACE
Replace STRUCTURE (at) BUG/ADDRESS (by) BUG/TYPEIN 0K
*Replace STRING (at) BUG/ADDRESS (by) BUG/TYPEIN OK
TRANSPOSE
Transpose STRUCTURE (at) BUG/ADDRESS (and) BUG/ADDRESS OK
*Transpose STRING (at) BUG/ADDRESS (and) BUG/ADDRESS OK
BREAK
Break Statement (at) BUG/ADDRESS LEVEL-ADJUST OK
[Used to break a statement into two statements after the
character pointed to; it is often used if a statement is
longer than fits on the screen.]
APPEND

Append Statement (at) BUG/ADDRESS (to) BUG/ADDRESS
(join with) BUG/TYPEIN OK

[Used to join two statements together to form one
statement; BUG/TYPEIN is text that will be added
where the old and new statements join. Use <CTRL-N>

if no BUG/TYPEIN is desired.]




Introduction to DNLS 12 FEB 76

SUBSTITUTE
Substitute STRING (in) STRUCTURE (at) BUG/ADDRESS 0K
(New STRING) T: BUG/TYPEIN OK
(01d STRING) T: BUG/TYPEIN OK (Finished?) S/Y/N: Y [for yes]
(Substitutions made: Number)

[Will replace the old STRING with new |
STRING every time it finds it in the ;
STRUCTURE. If you type S for Show,
the screen will recreate to show the
substitutions to be made. A CA will
return you to your previous view.]
UPDATE FILE [Not imperative, but good practice;]
Update File Compact OK
Update File OK
*EDGES (OPTIONAL)
*Insert Edge (perpendicular to) MARGIN EDGE OK
[Inserts imaginary lines dividing the screen into as
many as 8 parts or "windows" so different information
can be viewed or edited in each window.]
¥Move Edge (from) BUG/ADDRESS (to) BUG/ADDRESS 0K
%¥Delete Edge (at) BUG/ADDRESS 0K
*FROZEN STATEMENTS (OPTIONAL)
*#Freeze Statement (at) BUG/ADDRESS VIEWSPECS OK
[Keeps the specified (bugged) statement(s) at the top
of the screen when viewspec o is on; viewspec p will
make the frozen statements invisible - similar to
split screen in capability.]
*Release Frozen (statement at) BUG/ADDRESS OK
["Unfreezes" a specified statement.]

*Release All (frozen statements) 0K
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5. COMMUNICATING with other users
SENDMAIL SUBSYSTEM and the Journal

*¥The Initial file is automatically loaded when NLS is entered; the
Journal branch of this file acts as a mailbox for incoming Journal
mail. When NLS is called the phrase "You Have New Journal Mail" is
flashed in the typewriter window if a new delivery has been made.

¥You can load a file where information is contained; Goto Sendmail and
bug the message, title, etec., in response to the questions below [up to
6 bug/marks maximum]. The currently loaded file will stay on the
screen while in Sendmail.

Goto (subsystem) Sendmail OK
Interrogate Command

Interrogate 0K
(distribute for action to:) IDENT(s) or .LASTNAME
(distribute for information-only to:) IDENT(s) or .LASTNAME
(title:) BUG/TYPEIN
(type of source:) Message BUG/TYPEIN or
STRUCTURE (at) BUG/ADDRESS or
File (at) BUG/ADDRESS
(show status?) ANSWER
[Will recreate the screen, type OK to continue with
this command; ]
(distribute the mail now?) ANSWER

Individual commands: instead of Interrogate, specify by using
the following:

Title BUG/TYPEIN OK

Distribute (for) Information (Only) (to)
IDENT(s) or .LASTNAME 0K

Distribute (for) Action (to) IDENT(s) or .LASTNAME OK
Comment BUG/TYPEIN OK
To send a message or statement:
Message BUG/TYPEIN OK
{SP>STatement (at) BUG/ADDRESS OK
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To send a structure or file:
<8P>Group (at) BUG/ADDRESS OK
Branch (at) BUG/ADDRESS OK
File BUG/ADDRESS OK
<SP> Plex (at) BUG/ADDRESS OK
<SP>SHow Status OK
Send (the mail) OK
To identify a user by lastname or ident:

<SP>SHow Record (for ident) .LASTNAME OK
[precede the lastname by a period;]

<SP>SHow Record (for ident) IDENT OK

[The entire display area of the screen
is used to show the information.]

To leave the Sendmail subsystem when you are done:

Quit OK [Returns you to Base;]
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CALLING TENEX

%1, Goto (Subsystem) Tenex OK
[Clears the screen and simulates a typewriter
terminal - Use for SNDMSG.]

QUIT CR
[Returns you to DNLS.]

*2., Quit Nls OK
[Clears the screen and simulates a typewriter
terminal - as when you logged in]

CONTINUE CR
[Returns you to DNLS]

#3, <CTRL-C>
[Gives a 2-line typewriter simulation window at the top of
the screen which may be used for interaction with Tenex.]

CONTINUE CR
[Returns to DNLS, no prompt is given.]

SEND MESSAGE (Tenex)
Goto (subsystem) Tenex OK

SNDMSG CR [The system will prompt you:]

(To (? for help):) TYPEIN CR [Lastnames separated by commaj;]

(ce (? for help):) TYPEIN CR [Lastnames separated by comma;]

(subject:) TYPEIN CR [Subject of your message;]

(message:) TYPEIN

#<CTRL=S> [OPTIONAL] [Allows you to see a message before
sending it;]

<CRTL-Z> CR [To terminate and send the message;]

QU CR [To return to NLS;]
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Linking (Tenex)
First: Goto (subsystem) Tenex OK, Quit OK or <CTRL-C>
[You can use either the entire screen or the typewriter
simulation window (no three line limit in the
typewriter window when linking.) You do not have to
go to Tenex to respond to a link, merely type a ";".]

WHE<KESC>re (is user) USERNAME CR [Do not link when user is in
SNDMSG, OUTPRC, NOUTPRC, or XLIST.]

LINKESC>k (to) USERNAME CR [Precede each comment with a ; end
with a CR, repeat every 3 lines.]

BR CR [To break the link;]
QU CR [Returns you to NLS;]
6. LEAVING NLS
For TIP Users:
<SP>Logout OK

<CTRL=-Y> ¢
[Closes the TIP connection;]

For ELF Users:
<{SP>Logout OK

<CTRL=-Y>
[Recalls Telnet;]

QUIT CR or DISCONNECT CR
LOGO CR
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7. TROUBLE SHOOTING AND HELP

See the Lineprocessor User's Guide for detailed instructions concerning
the workstation.

¥The Error Light on the lineprocessor indicates hardware problems. Push
the left button to reset, and continue working.

Immediate assistance from the system:
Type ? for commands or needed information after any prompt.
HELP:
Type <CTRL-Q> for help concerning what you are doing or type H for
the Help command (after typing H you can type any word in NLS you
wish to know about). The screen will recreate to show help.
<CTRL-X> gets you out of help and back to where you were.
Help TYPEIN OK
Help 0K
System Status:
Two <CTRL=T>'s
[Note the words RUNNING or WAIT -- WAIT means the
computer is waiting for you to do something. The
message will appear in the typewriter simulation window.]
<SP>SHow <SP>Disk (space status) OK
Send a message or sendmail item to: FEEDBACK
Call SRI/ARC, (415 326-6200, ext.3630)
Link to FEEDBACK
Remedies:
<CTRL-C>

RESET CR
NLS CR
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If over allocation:

<SP>Trim Directory (no. of versions to keep) BUG/TYPEIN OK (really?)
0K

<{SP>Expunge Directory OK

Update File Compact OK [Re-stores file more efficiently
in the computer.]

Delete Modifications (to file) OK (Really?) OK
[Destroys all changes since the last update!]

If your connection is broken:
Repeat login procedure to get to your host

To check if you are detached, use the "where" command:
WHERE <SP> USERNAME CR

If you are detached, instead of logging in, type:
ATT <SP> USERNAME <SP> PASSWORD <SP> CR
<CTRL=-C>
NO RAISE [BBNB Only]
TERMINAL LINEPROCESSOR
NLS CR [to start over again]
Line Processor Trouble:
*Lineprocessor Halts:

Shows as flashing status lights and indicates transmission or
program error.

If you are in DNLS when the lights flash, wait for the LPR light
on the EP connection to stop flashing, then push in the System
Reset button. If only 1 light is on after you have reset, you are
not in DNLS.
*Host Crashes:
TIP sends the message HOST NOT RESPONDING.
Type <CTRL-C> perodically

[The TIP may maintain the connection but it doesn't tell
you when the system is back.]

When you get an @ from Tenex, repeat the Login to TENEX and NLS
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OTHER AVAILABLE COURSES:
INTERMEDIATE TNLS

This is the third course and level of expertise, and represents
significant experience with the system. The Programs and Useroptions
subsystems are introduced as well as Output Processing for printer
formating. Topies introduced in the Third TNLS Course are useful in
DNLS.
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EXAMPLE OF STRUCTURE:

< BAIR, MENU.NLS;1, >, 28-JAN-75 17:29 JHB

1 SouP
1A VEGETABLE
1B CREAM OF MUSHROOM
2 ENTREE
2A FRIED CHICKEN
2B SALMON
2B1 WITH CREAM SAUCE
2C PRIME RIBS
3 DESSERT
3A PIE
3A1 APPLE
3A1A A LA MODE
3A2 BLUEBERRY
3B ICE CREAM
3B1 VANILLA
3B2 PEPPERMINT
3B3 MAPLENUT
3B4 CHOCOLATE
4 BEVERAGE
4A TEA
4B COFFEE
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DEFINITIONS FOR THE COURSE OUTLINE
COMMANDS = You type some characters to tell the computer what to do. The
characters you type are represented by the uppercase letters in each
"command word".
<SP> = You type a space.

Uppercase words = You type in the appropriate information for that command
phrase, e.g., BUG/TYPEIN.

CTRL = hold down the control (CTRL) key WHILE typing the specified
character.

OK, B, or CA = you type a Command Accept.

<esc> = the ESC or escape key on your terminal (sometimes labeled "alt
mode™).

TYPEIN and BUG/TYPEIN = a string of characters from the keyboard, or
keyset ending with an OK, prompted by T:. [TYPEIN has a special form when
a FILE ADDRESS or Link or Ident is called for (You can tell from the noise
words)].

LEVELADJUST: specifies level relative to addressed statement -- type any
number of u's [for upl, d's [for down], or an OK for the same level,
prompted by L:.

EDGE: Imaginary lines which can divide the display into as many as 8
parts, allowing a different view in each part.

VIEWSPECS: a string of one or more viewspec characters followed by 0K,
prompted by V: [type OK if no viewspecs are to be entered]

STRING: Character or Word or Text, prompted by C:

STRUCTURE: Statement or Branch or Group or plex, prompted by C:
BUG: hit OK on mouse when cursor is positioned. Prompted by B:
CURSOR: The moving dash on display when in DNLS

BUG/TYPEIN: A string of characters from the keyboard, keyset, or bugged
with the mouse, ended by an 0K, prompted by B/T.

CTRL=-N>: Used in DNLS to specify null or no CONTENT
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0 < REPORT, OUTLINE.NLS; 1, > 1-FEB-74 08:30

(1 INTRODUCTION

1a (PREFACE:

b

BRANCH 1 < 1b1 PREVIOUS REPORT

1b2 REPORT ONOPREVIOUS INTRODUCTION
163 “BACKGROUND [ON| PREVIOUS REPORT ”
¢ 1c [REQUIREMENTS:] } BRANCH 1c

2 PERSPECTIVE:
2a DEFINITION:
2b ASPIRATIONS:
BRANCH 2b
2b1 FUTURE
3 ENVIRONMENT:
3a ENVIRONMENT DEFINED:
3b RELEVANT FACTORS IN ENVIRONMENT:
3b1 DEFINITIONS OF RELEVANT ENVIRONMENTS
3b2 REPORTS ON OTHER RELEVANT DEFINITIONS
3b3 FACTORS IN RELEVANCE
3c REQUIREMENTS:
KEY
CHARACTERS ARE ENCLOSED IN CIRCLES
WORDS ARE ENCLOSED IN RECTANGLES

TEXT IS ENCLOSED IN SQUARE BRACKETS
STATEMENTS ARE ENCLOSED IN QUOTES

FIGURE 1



This is where certain system messages will appear

CO}?N'D FEEDBACK LINE

SUBSYSTEM NAME

Hove Hord (from)

TYPEIN ECHO LINE:

TEXT DISPLAY

> A

NEHLY ARRIVED

VIEWSPEC WINDOW

This is where what you type in will appear

BEY 18-SEP-75 13:51 26426 Sendmail Sample Session I (part

of Sec. Functions Guide)
Location: (JJOURNAL, 26426, 1:w)

BEY 18-SEP-75 14:02 26422 Editing Sample Session II (Sec.

Func. Guide)
Location: (JJOURNAL, 26422, 1:w)

OLD MAIL

————————

FIGURE 3
DNLS DISPLAY
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KWAC Action ltems

Please read and comment as I will be using this to formulate a KWAC
position paper towards the end of January,
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KWAC Action Items

.Peoole,

ihe following 1s a list of the action items we covered at the last
meeting, ARC (1n particular bBud Pine) has agreea to address them.
Vvolunteers are needea to follow up on some of them for the KwAC
community. These jitems will form the basis of a KwAC positon
paper.

Please letL me Know if:

1.

1.

11.

1.

(1) Any of you would care to track some of the i1tems and
(2) 1f 1°ve left out or misinterpreted any items of interest.
Regards,

Frank

COSTS & RESOURCES

SRI's Pricing Policles

Inese policies were adequately covered during the meetinag. Any
departures will pe negotiated by the inaivicual organizations.

Ubtaining Additional Kesources on a Short Term Basis

(a) It will be difficult to provide a "temporary slot" (or
eguivalent) in the near future,

(b) At Office~i, windtall will pbe distributed egually among the
subscribers.

(c) Priority tor demos can be obtained by arrangement with bud
Pine.

PERFURMANCE

Iymshare

(a) A written statement ot duties & responsipbiiities will be
obtained from Tymshare by SRI and distributea to KWAC,

(b) Retreival of archived flles will be speeded up. The range
of acceptolie retrieval times is betweem 30 mins. & 3 hours (HMy
notes don’t show it a target retrieval time was ever decijiced
upon. Can anyboay help on this?).

34206
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KwAC

111.

1.

3.

FGB 7=JAN=76 14:20
Action Items

(c) The Tvymshare operators are being trained in Tenex & some
elements of NLS.

(d) SRI will try to insure more consistent notification to
network users of expected recovery time when Office=l 1is
unavallaple (via the messagéeé that can beé put out thru the NCC).

Rellability of Office~l

(a) Monthly reports of system reliability (usinag currently
available data) will be sent to KwAC,

Upgrade of Office=~1

(a) Duane Stone will put an unfunded option 1in his contract
calling for doubling the core at Uffice=~l.

NLS/0FFICE=1
Help
(a) No action was taken with respect to the on-line Help
subsystem. I1he consensus seemed to be that, if the system

remains, 1t should not be expanded.

(b) Any additional help facilities (e.g., an on-line terminal)
were vetoed due to the acditional funds involvea.

patch

(a) The Batch subsystem is now availlavle at Office~1 on a "use
at your own" risk basis. It 1s expected to become fully
operational shortly.

DEX

DEX works over a direct line but, as vet, no NLS user has tried
it over the ARPANET.

Screen Refresh FProblem

(a) Jim Norton is having someone look into the algorithm and
write it up for our benetit,

(b) Dave Hopper & Karolyn Martin would be the ones to redo tnis
algorithm but there are other bugs whicn might be more
profitaple to fix,.

Ctrli 1T
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KwAC Actlon ltems

(a) This command has been changed to give, instead of load
averages, the % CPU entitlea, % CPU receivead , etc,

0. vetatched Jobs

(a) The Autologout job will be reinstituted at Uffice=-l1 so that
detatchea jobs will pe automatically logged out.

7. Compatability with other systems
(8) Discussion of this issue was deferrea to a later date.
Iv. SERVICES
No action taken on tne following:
= user statisctics
- applications programmer
= training
V. DUOCUMENTATION
No action taken on this topic
Vi, AIlD DIRECTURY
Ihis will be a directory used to exchange Intormation among
architects and others., It was conceived by Glenn Sherwood of SRI

who has taken responsibility for setting up tne initial
implementation.
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JAKE, 29=JaN=76 00:01 < MJOURNAL, 34244.NLS:1, > 1

This memo records some miscellaneous intormation about the Army Materiel
Command (AMC) pertaining to software activities that potentially could
participate with us in "Software Engineering" application and
gevelopment activities,

puring a visit 1 made to AMC Heacdquarters on 8 Sep 75, I brought up this
topic. Ron Uhlig gave me the folowing information about two particular
"Field Activities" reporting to John Gilbert (kKon's boss), which also
are two of the initial seven AMC sites aimed at Uffice-l use:

Automated Field Logistics Management Systems Agency (ALMSA), in St.
Louis,

pevelops and maintains standard business systems for all of the
AMC commodity commands. About 800 people involvea in designing,
writing and installing software.

Iwo 360/65s, 16 2314s (about 500 megabytes), 40 to 60 mag-tape
drives == whole configuration replicated at each of six commodity
commands.

Apparently one large "standard software system" cost $100 million
to develop,

Logistics Ssystems Support Agency (LSSA), in Pennsylvania (1 believe)

Automating standard business system for sizteen AMC depots,
involving like 15 CDC 3300s. Something like $20 million in
deveiopment nhere,

.Note: See (IJUURNAL, £27291,2:ebtz) for list of eight software people
from two AMC locations to whom Pam Allen taught NLS courses ftor last
month == six of them were from LSSA, two from Ft. Belvoir,

Dave Grobstein and Picattiny Arsenal

On 22 Jul 75, Ron Unlig and bDave Grobstein visited ARC. Uave is
Director of Computer Center at Picattiny Arsenal, Dover, N.J. an R&D
Center under the Armament Command within the AMC. #is line
responsibility comes gown this channel (through tnhe ARNMCUM M1S
Directorate), but there is a staff linkup to John Gilbert (Ron'’s
p0oss) who coordinates all of the data processing within the whole
AMC.

Dave nhas worked with kon in the past, co-authoring papers on
network economics, rationing schemes, etc, He is snarp,
Knowledgeable, and very much lnterested in network resocuce
sharing.

1 nad some sndmsg interchanges with bave, and then apbout half an hour
on the phone on 20 Oct 75 (when 1 was in Washington)., Says the
Arsenal has about 5000 people, and is an R&D center for the Armament
Command, Their work is scientific, as opposed to businss systems ==
pDave pointed out that there were tour major scientiic-like
activitlies:




JAKE, 29-JAN=76 00:01 < MJUURNAL,|34244.NLS?1, > 2

Avionics Systems Command, St. Louis (? may have this wrong);

Edgewood Arsenal;
wnite Sands Missile .../
Picattiny Arsenal.

Some of thes places have computer facilitis serving more than tneir
internal needs (Picattiny is such, I gatherea).

Data processing is divided formally under Gilbert into Scientific and
Logistic. Grobstein says that he serves on a Sclentific Computer
Steering Committee =- ana also represents nis people (7the Armament
Command) on the logistics-relatea community.

I described in general our interest in getting exploratory
application going in tne areas of technical documentation and
software engineering, both of which could pe tied into his own, local
activity; was he interested? "Yes, but can’t 4o anything about it
for perhaps six months == undergoing giant re-organization that will
Keep me heavily absorbed.”" (Six months == April 75)

He volunteered that ne had been wanting to expose nis programmers to
structurea programming, saving that they have sort of been out ot the
main stream of modern programming, Talked as thougnh he wanted to
pudget and plan for coing somethina to upgrade his statf’s
programming methods == for instance, he‘d like to gel & good survey
course imported, Saia that for the labor costs involved, it was
simuch more effective to import the teachers than export the stucents,

we talked of NSw, of RADC's increased focus on software productivity,
structured programming, etc.

1 pbrought pack a useful descriptive gocument from my Seplember visit
with Ron Uhlig. It is stored in the XDOC collection:

A Guide to the AKMY MATERIEL CUMMAND Organization & Missions, July
1974 (Out of date now) (XDOC == 34225,)
(Includes a large OUrganization Chart)
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< MJOURNAL, 34252.NLS;1, >, 14=JAN=706 12:41 XXX 3::: +HJOURNAL="JHB
13=JAN=76 10:59 34252"; Title: .Hl1="Quick Overview of ARC=ADG Near Term
Efforts"; Author(s): James H. Bair/JHb; Distribution: /LJM( [ ACTIUN 1 )
JMB( [ ACTIUN ) ) RLLC ([ ACTICN J ) PUOHK( L ACTION ]} ) ARC=APP( [
INFU=ONLY J ) BEV( [ INFO=OUNLY ] ) JBP( [ INFO=ONLY )} ) ¢
Sub=Collections: SRI=ARC ARC=APP; Clerk: JHB; .1GD=0; .SNF=HJRM;
«RM=HJRM=17; .PN==1: .YBS=1; .PES; Origin: < BAIR, ADG=-DUC=STAT.NLS;:3,
>, 13=JAN=76 10:39 JHB ;;:;: LJM JMB RLL POUH ARC=APP BEV JBPR&#&;

Quick Overview of ARC=ADG Near Term Efforts
write and release list of CHANGES IN NLS 8.5 ==LJM
2 VERSIONS: 1) announcing trial usage by architects,
2) announcing general release tor all clients
Rewrite GRPSTAI1 description == JMB
To reflect changes and make more readable/understandable by
non=Tenex experts
Revise and release BAICH Facility Userguide ==JMB
Review and release Il ASR DEX Useraquide ==~JHB ==JMB
Update and print AKW Seminar Agenda ==LJM
and aaditional mailings to attenaees
Expand & release general Description of Utility Client Applications
==JCN & JHB
Finish MIT Application Description ==JhB
includes Tutorial on Process Commands which will issued
separatelyv.
Help PUOH write GRAPHICS AND PRUCF Initial Userquide and release
w=JHB ==JMB
A fast but comprensive (Quick and dirty) description pased on Help
writeup
Wwrite Applications Descriptions ot AMC and RADC ==JHB
Wwrite Application Lescriptions of ARPA and NSRUC ==RLL
Revise and release IR & D Technoloay Iransfer Report (to KWAC) ==JHB
Revise ana release Third Course ==-JHbB & LJM
Revise, revise (and improve?) AKW Seminar Presentations ==JHB RLL
(PAWZ2 JMB LJM DCE JCN JBP)
More visual alas, aemos, etlcC.
work with Bev et.al. on ARC Long Term Documentation lssues =<=JHB
*% Trip reports and similar items (e.g. demos) not included; more
later.cee




< AJUumAL,quzlc.an;l, >, 18=JAN=T7b 16:27 XXX ;73 Titles:

Author(s): GwemC. Eawards/GCE; Distribution: /DAP( [ ACTION J ) KwH( [

ACTION ) ) RA3Y( [ ACTION ) ) SKC( [ ACTION ] ) JHBC [ ACTION ] ) ; .
Sup=Collections: NIC; Clerk: GCE; Origin: < GEDWARDS, ]
QUESTIONNAIRE.NLS;4, >, lo=JAN=7b 13:02 GCE ;77 h8ks’




Here 11U 1S5S...1N0

all its entirety.

criticisms you might have within the

GCE 16=JAN=J/o 13:13

Would appreciate any comments /
next week, IHanks... Gwen

34270
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5 SECTION 1 1

3, Do you yourself type the material into the NLS system, does ‘
someone type it for you, or do both occur? 2

LiPE IN MYSELF cee Answer On 4
HAVE TYPED 1IN cen Answer Q0n 5

BOTH OCCUR ces Answer Qn 6 2a
QUESTION 4 3
4, a) Is the information that you input your own, someone elses Or
botn? 3a
uwn only cee Go to Section 2
Someone elses only ... Skip 3b, go to 3C
Botn oo Continue with 3B 3al
Wwhen you input information tor yourself, what sort ot
information do vou input? 30
unwritten thoughts / ideas, e.q. composing on~line 3bl
| hand written rough draft 3b2
‘ editing changes to text 3b3
messages/mail 3p4
file searcnes or otner information retreival requests 3b5
other (please descrioe) 3b6
What type of information do you input for other people? 3c
unwritten thoughts (via aictation, etc.) 3cl
hand written rough draft 3cz
editing changes Lo text 3c3
messages/mail 3c4
file searches or other information retreival requests 3¢5
other (please describpe) 3cé
How many other peopl do you input material for? 3d
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. what is the relationship of this (these) person(s) to you (eg,
boss, other professional, etc,)

Go to Section 2
Question S5
5. a) Do you Know how Lo imput material yourself?

1ES os'e
NO ees Go to Section 2

p) If YES, what are the main reasons why ycu have chosen to
nave someone else input your material for you. (Please check all
that apply. 1f one choice is predominant, check twice.)

I don't have time to use the system myself,

Using the system directly, 1.,e,, typing at a terminal, is not
compatable with my professional role

1 dislike working on~line. (Please explain)
other (please explain)
‘ Go to Section 2
Question o

wnat type of material do you input yourseltf?
unwritten thoughts ,ideas, €.9. composing on=line
nand written rough araft
editing changes Lo text
messages/mail
file searches or other information retreival reguests
otner (please describe)

What type of material do you &ask someone else to input for vou?
unwritten thougnts (via aictation, etc.)

nand written rough draft

34276
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. editing changes to text

messages/mall

file searches or other information retreival reguests

other (please aescribe)
when you choose to use a support person to input material for you,
upon which of the following factors 1s your decision dependent?
(I1f more than one is applicable, please rank accoraingly: 1= most
applicable; 2= next most applicabple; etc,)

1 use support staff for all tasks checked above 4as much as
support staff 1s available

I use support staff mostly when my own time is constrained
1 use support statf mostly when the job is urgent or "rush",

whenever performing the task does not fit with my professional
role

Comments:

. SECTION 2 = OUVERALL EVALUATION OF THE NLS SYSTEM

PART A: GENERAL IMPRESSIUN OF N.L.S.
Which statement vest describes the incentive (or lack thereof)
witnin vour aroup for your use of N.,L.S.? (Flease check only
one)
required to use it

requested to use it

Am free to use it as 1 choose ...

Would ratner I didn’t use it ...

Other (SPeCifV)ececccesscsccncssosvnscssssnsnssscssnsnnsssanse
Were you actively involvea in tnhe decision to subscribe to NLS?

yes

no

34270
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' wnich statement best describes vyour initial reaction when
N.L.S. was first introduced? (Please check only one€)

I thouaht it would be useless ves

1 thouant it might be useful for others but not really for
me personaily cee

I was skeptical about it but willing to give it a try vee
1 was basically indifferent or neutral

1 thought it would have certain limited but worthwhile uses
for meSplit;...

I thought it would pe very useful in many respects,

1 thouaht it would revolutionize my work/communications
processes.

Wnen NLS was tirst introduced to you/your organization, 1
was: (Please check only one)

1) anxious to learn the commands = to use it yourself see
. 2) willing to learn to use 1t vourself e
3) not willing to learn to use it yourself eve

4) other (please explain)
Did your attitude re: above change over time?
yes
no
If ves, please descripe:

which statement best describes your present reaction to
N.L.S.? (Please check only one)

1 think it is useless and should be discontinued cee

I think it has its uses for others but not for me personally

1 am skeptical but am giving it a try eve

6b3

bb3a

6b3b
bbic

eb3a

ob3e

ob3f

ob3g

6b4
604a
6b4b
6b4c
bb4d

6bS
obS5a
6b5D

6pSc

6bo

obba

6b6b

6boC
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. 1 am basically indifferent or neutral oioin ovbd
1 think that it has certain worthwhile uses for me, booe
1 think it is very usetul in many respects. bbof

I think it is revolutionizing my work/communications
processes, obog

Are there any aspects of the NLS system that you particularly
iike? (Please describe) 6b7

Are there any aspects of NLS that you particularly dislike 7
(Please describe) bD8

what other capapilities can you imagine you would like to have,
given an ideal system? 609

If you had to choose one, which of the followinag would you

say pbest descripes the NLS package? (Please check only one) obl0

1) a communications medium .ss b6bD10a

2) a text editor «ss 06D10D

‘ An information retreival system 6p10cC

3) a tool augmenting a variety of your every day tasks aser O6B30A

4) a tool augmenting your overall intellectual, thouant,

and/or organizational processes «se DODlUE

PART B: USAGE and RELATED ATTiIUDES 6C
How long have you been using NLS? ocl
ssssssyears and ......montns bcla

In an average week, how many hours do you spend using NLS? 6c2
sesss.hOUIS per week 6c2a

Over the last year, has your usage of NLS aecreased,
increased or staved about the same? 6c3

increased 6c3a

gecreased
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. stayed about the same 6ci3c

Wwhat is the approximate size ot your directory in terms of the
number of flles? s escaseneliles oc4

in terms of the number of computer pages?
o nie o0y oo RATELS bCc4a

pPlease describe the types of purpcses for which you create NLS
tiles, (e.g., you may create files for reports, letters,
reminders, lists, budgets, etc,) Try to be as specitic as

possible . 6CcS
Do vou ever have aditficulty accessing the NLS system? 6Coh
yes 6coba

no GO.'E0 ' #ee e océb

1f yes, approximately how many tmes a week? bcobl
essss/WEEK bcebbla

Wnat are the main reasons: (Please rank in order of

freauency, if more the&n one is applicabple) bCcob?

. "NO NEW LOGINS ALLOWED" océeb2a
communications lines/ network aown bCobb2b

computer down oceb2c

no avallable terminal 6coba

other bcob2e

would vou like to increase your usage of NLS, decrease your

usage, or leave 1t about the same? oci
increase my usage (4o to ©c¢c7d) bcla
decrease my usage (go to obcle) ocTo
leave it apout the same (go to ©6¢CH) ocic

ls there anything that prevents you from increasing vyour
usage? oc7d

ves 6c7dl
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. no (go to bcH) 6c7d2
If yves, what? oclaza

access problems ocid2al

slot limitations 6cldzaz

dependent on clerical staff and they are too busy 6c/dzai
other (please explain) oc/azas

Is there anything that prevents you from decreasing vyour

usage? ocie
yes bciel
no ocie2

If yves, what? (Please check the ONE most applicable) ocie2a
general organizational ("political") pressures bciezal

current usage is part of job description/aefiniton oc7e2az

. I neeg the system to meet current work load
requirements ocl/eZal
other (please explain) ocieza4

in general, what sort of training in using NLS did you receive?
(1f more than one applies, place a 1 beside the most applicable

statement, a 2 besides the next mosSt applicable, etc,) oCcH
Formal program es s
From other employee in charge or training oo e
By other user of NLS s
Picked it up on my own es
Not applicable - was not interestea in
learning NLS for my direct use vod

Other (SPeCifV)ecsescossnssscscsssvsacsnsnossnsssssosssescsnsos bcBa

which of the following statements best describes the ways in

which vou use NLS? It vou use the system in more than one way,

place a 1| beside the most frequent method, a Z peside the next

most frequent, ect. ocY

I give handwritten copy to someone who gets hara=copy for me
to work with. .ee 6cYa
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1 give handwritten copy to someone who inputs it into the
system and from there I work witn tne material on=-line via a
terminal. ety 6Cc9b

I input the material myself, get a hard copy and work with
that. ase 6cYc

I input the information, get a hard copy, and then work
on=line, 6c9d

1 input the material myself and work on it through a CRT
terminal, rarely, if ever using hard copy in the process.... 6cYe

1 dictate the information, someone else types it in and I

get a nard-copy to work from . ver b6c9t
I "sign on" primarily to send and receive messages, 6c9g
UTHER (please describe) cese 6cYn
1t NLS were removed from your work environment and/or NLS were
no longer availaple for your use, what would be your reaction? 6c10
PART C: IMPACTS AND RELATED ATTITUDES od

Now consiager how NLS has affected your workstyle, The

tollowing gquestions will probe for possible impacts NLS has

had on 1) you as an individual 2) on the 4aroup a&as &n

organizational unit 3) on other group members. 6dal

Un a scale of 1=-5, how would you say the system has affected
your workstyles in the following areas; how do you feel

about the cnanges? bala
1) flexibility 1in hours 6dlal
decreasedsesleeelecedevedasadascincreased cdlala
PleasedeceleveleccdesedeeediscDipleased edlalb

2) compatability of system = how compatable is the system
to your normal workingswriting/thinking/organizing style? odlaz

compatable,eseleev2ese3ceed.cS.incompatable 6dlaza
Pleased,csleceRese3cnddassdeeDiDleased bdla2b

2) flexibility of system = how flexible is the system to




meeting your normal working/writing/thinking/organizing
style?

flexible.sslesseosedesadessdsssdintlexible
pleasedeeleeclese3essdoeed.eodispleased

flexipility of self - how flexible do you feel you have

nad to be to permit a blending of your

working/writing/orqanizina/(managing) witn the

cepabilities/requirements of the system?
flexible...leve2.00300edece9.0.dnflexiple
Pleased.elecelecedeccdoeed. s displeased

3) overall work efficliency / productivity
increased...lees2s0e3,004e0.5.. . decreaseadecreasea
Pleased.celeees2ies3deecdecedoeDipleasea

overall guality of your work
increased.celeee2esedeeacdsced.cdecreased
Pleas€d.eseleceleas3desedecad,eabipleased

accessobojoty of your work to others
increased.c.leee2eee3seede.d,decreasea
Pleas€d,.eleee200e3esedeced.e.Dipleasea

your professional image
increased,.ele.s2c0¢3.004...5,..0€CcTCaSEQD

Pleased.celeeeleee3decedessdSieoDipleasea

amount of time spent communicating face to face with your

associates
increased.eclece2eee3cendesdeecdecreased

Pleased.sselacelece3eeedessd..Displeasea

Un a scale of 1=-5, how would you rate the system’s
reliability? (do not include here problems of access, but

GCE le6=JAN=76 13:13
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odlai
bdlaia

bdlaib

bdla4d
bdlada
bdlado
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6alabda
odladp
6dlab
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odlaco
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bdlalo
balas
bdlada

balasp

bdla¥
tdla9a

bdlaYp
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. system reliability once you are on=line).

reliable...lceelesesdescdessdsectinreliable
anNOYiNQeesleseZessdesedeeedessNOt annoving
How does svystem reliapility affect your work mode on NKLS?

1 am concerned, take precautions such &s updating, files,
etc.

p) I keep hard copies of everything important = that 1
woulan’t want lost.

I simply don't use the system fo critical items that 1
must be able Lo access on-demand.

1l do not let it affect my WOorK mode.

other (please explain)

CUMMENTS:
. On a scale of 1=-5, how would you rate the privacy your Wwork
via NLS?

private.selece2eee3deeedeaedeebublic
annoyinQeeeleceZecedecedeasdSeesnOot annoying

How does the privacy aspect of NLS atffect vou use of the
system?

1 am concerned, take precautions such as changing my
password when advisaple, using privacy coades, etc,

1 simply con’t use the system for work of a very
confidential nature,

I do not let the privacy aspect affect my use of the
system

Not Applicalbe = | don‘t work with material of a
confiagential nature,

other (please explain)

34276
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calbl
bdlb2

odalc

bdlcl

odlc2

odlc3
balcéd
6dlcd
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6dlal
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' COMMENTS:

Please describe the most significant new task(s) you pertorm
Oor work modes you have as a result of NLS:

Are there any tasks Or WOIK modes that have been
eliminated as a result of your use of NLS?

Can vou think of any other ways in whicn yvour use of NLS has
affected vour work habits or behavior? For example, are
there other ways in which you have adapted yourself to meet
the system’s requirements, or other ways 1in which VYou nave
made or make the system adapt to you?

Do vou have any particular reaction to such change?
(Please describe)

SECTION I1I : EVALUATION OF SPECIFIC CAPABILITIES
In the following section, we are going to describe 6 specific
capapilities of NLS. Would vou please read the description of
each , identify vourself as a user or non user of each capability,
and answer the appropriate guestions?

NLS FOR CUMMUNICATION PURPOSES

. NLS can be used to communicate with other users of NLS (or anyone

with access to Uffice | ), Do you use NLS in this capacity - to
exchange messages, files, or to link with other users?

Yes , 1 use NLS exclusively for my computer =basea
communicationS....... move to question BE

Yes = and 1 also use other computer system(s) for
communications purposes.....90 to question 8B.

NO = but use other computer systems to do the same Ching.....
go to guestion 8C.

No = and use no computer system to do thiS......g0 to guestion
8D.

Wwhat are these other computer systems?
wddhat factors determine which system you use?
(Go on to 8E)

what other systems do you use?

iv
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Wwny did vou choose not to use NLS for this capability?
was not aware the capability existed
no need
too hard to use
other: please describe
(Go to question number 11)
How do you usually accomplish this Cask?
why did you choose not to use NLS for this capability?
was not aware Lhe capablility existed
no need
too hard to use
other: please agescribe
(Go to guestion number 11)
There are pasically three types of interpersonal communications
capabilities in NLS (or in conjunction witn): exchanging of
messages, the exchanging of tiles or documents, and linking in
real time., Keep 1n mina that each ot tnese three capabilities can
pe executed in a numoer of ways, and in the case of the first Cwo,
more that one program or subroutine can be selected to accomplish
the particular objective., which of the three CAPABILITIES do you

make use of? Please answer the appropriate aquestions followng
each capability that you use,

The exchange of messSages .ssblease answer questions .....at
BE4
the exchange of documents, reports, or files «ses.Dlease

answer questionS.......at BES

linking in real time to another user ssssPlease answer
guestions .....at BEG

THE EXCHANGE UF MESSAGES .eceee

What methods co you predominately use to exchange messages,
(e.g9., do vou use "send messsge" , "msg", the journal mail

11
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8c1
Bcla
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gclc
gcld
8c2
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gdla
8dlp
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. system, etc.) Be sure Lo keep in mind the distinction
petween sending messages and sending NLS files, (lf you are
uncertain of the name of the message system, please indicate
instead the commands you use TO execute a message,) deda

For what purposes do you exchanue messages? Please check

all that apply., ranking tham according to applicaoility

1=most trequently applicable;3=least freaquently applicaple,

etc. sedo

administrative purposes, e.g. notices of meetings, agenca
etc. Bedpl

making requests, project control Be4b2

personnel management purposes, e.,d. reguests to
subordinate sedbs

information exchange or problem solving re a particular
WOrkK related topic Be4psd

generally Keeping in touch witnh professional contacts or

friends. Bed4pd
otner: please aescribe Be4pb
. Do you send/receive messages primarily to/from users within
your own organization or external to your organization? Be4c
mostly internal Be4cl
mostly external gedc2
neither is predominant ge4c3

Which outside organizations do you exchange messages?

(Please 1ist) seda
How often do you use this capability in an average week? cede
sesessessstimes each week dedel

Would you say this usage is/will be increasing,
decreasing, or staying about the same? Sede2

increasing Bedela

decreasing
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staying about the same sede’c

How easy was it to learn now to use this capabllity? gedf
VeIV €asY.esleselesedeesdoeedeaVery hara sedfl
Any comments related to training or ease of use? gedqt?2

what has been the single most significant impact Of your
using tnis capability on your work routine Bedqg

How would you say the use of the message sending
capabilities has atfected your communications patterns; how

do vou teel about the change? gedn
amount of communication with people outside of your
group/organization? sednl
increased.sslevelevedenedeesdedecreasea 8edhla
Pleasedeselecalecedecedesadesobipleased gednlo
within your organization: ge4n2
5) overall amount of communication with your peers gedhza
increased.sclese2ecaderedacSacdecreased gednzal
Pleased.ssleee2ece3esedevedessbipleased ge4nh2az
7) amount of communication with your superiors Bedhsb
increased..sl.ees2eee3cced...5...deCreased ge4nzpl
Pleased.selseelece3descdesedesDispleased Bednz2oz
8) amount of communication with subordinates Bed4néc
decreas€deaslecelecedecedesed.aincreased gedhicl
Pleased.selecelese3docedieed.cDispleased ge4nzc?

what was the primary mode/ medium you used to accomplish an
analogous task pefore you started using NLS? gedi

Do vou have any additional comments you would like to make

regarding the pros anad cons of this capapility, your usage,
its impacts, or sugqgestions, for change? ged]

13
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& THE EXCHANGE OF DUCUMENTS, REPOKIS, OR FILES .... ge5 |

What methods to you use to execute this capapility, e.d., do
you use the "send mail" subsystem, and/or other methods? g
Again, if vou can not recall the name of the particular '

routine, please inaicate the commands you use. seSa
} Do you send/receive files primarily to/from users within
your own organization or external to your organization? BeSb
mostly internal geSbl .
mostly external geb5b2
neither is predominant 8e503

witn which organizations other than your own do you exchange

files? (Please 1list) Besc
How often do you use this capability in an average montn? ge5d |
L

esessseseslimes eacnhn month sebdl

Would vou say this usage is/will pe increasinag,

decreasing, or staying about the same? debd2 |
‘ increasing Bedbdza :
decreasing geb5aZb !
staying about the same deSdzc |
How easy was it to learn how to use this capaoility? gedSe
VEIY €aSVYessleceeZacsdesedeesdeccVery hard gebel
Any comments reiated to training or ease of use? Bebe?

What nas been the single most significant impact ot vyour

Using this capability on your work routine geS5t
communications with other people in your group seb5t1l
communications with people outside of your group seSt2

How would vou say the use of the file sending capabllities
has aftected your communications patterns; how do vou feel
about tnhe change? sed5qg

14
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amount of communication with people outside of your
group/organization?

within your organization:

5) overall amount of communication with vour peers
decreas€deselece2ece3eecds,b.oincreased
Pledas€d.eeelece2eeedecedacsdescDinleased

7) amount of communication with your superjiors
decreas€deseleeslecedesedseedeccincreasea
Pleasedeselece2eee3acedeesdosa.Displeased

§) amount of communication with subordinates
decreased.ieel.eeslecedeeedecedSecincreased
Pleasedeselecelecadasedeeedealispleased

what was the primary mode/ medium you used to accomplish an
analogous task before you started using NLS?

Do you have any adaitional comments you would like to make
regarding the pros and cons of this capablility, your usage,
its impacts, or suggestions, for changezy

LINKING 1IN REAL TIME TO ANOTHER USER

Describe the most typical situation in which you use this
capapility:

For what other purposes do you link to another user?
How often do vou use this capability in an average week?
esssssestimes each week

Would you say this usege is/will be increasing,
decreasing, or staying about the same?

increasing
gecreasing

staying about the same

15
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. wnile linked, do you ever share files?
yes

it yes, how often, with which organizations, for
purposes?

«sessesstimes per month
organizations:
purposes / types of functions:
go to Bebd
no
if no, why?

Why did you choose not to use NLS for this
capability?

was not aware the capability existed
no need

. too harad to use
other: please descripe

Do you split the screen to share more than one file or
of a file(s)?

yes
if ves, now often?
no
if no, why?

Why did vou choose not to use NLS for this
capapbility?

was not aware the capabjility existed
no neeg

toc hard to use

ie

13:13 34276

Beoc

seocl

what

gebcla
geoclal
sebclal
geécla3l
gebclaia
gebce

Bebc2a

geoczal
gebclala
seoczailb
gebczalc

gevczald

part

debd
seobdl
gebdla
seobd?

sebdia

geodzal
Bebdzala
getd2alp

geod2alc
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. other: please describe 8ebd2ala

what has been the single most significant impact of your
using this capability on your:work routine gebe

what has been the single most significant impact of your l
using thic capability on your communications with others:? gebt _

shat was the primary mode/ medium you used to accomplish an i
analogous task before you started using NLS? gebqg

Do you nave any additional comments you would like to make
regarding the pros and cons of this capapbility, your usage,
its impacts, suggestions, etc.? gebh '

Are there any other ways to communicate through NLS that you
know of (or nave invented) and use? Please describe: vel

17
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@ Ls FOR INFORMATION RETREIVAL
NLS can be used in many ways as an information retreival tool, to
retreive old messages, journal items, copies of letters, archived
material, etc. Do you use this capability either airectly or
indirectly in NLS?

ies 1 use NLS exclusively for my computer=-pased information
retreival purposes...... move to guestion 9B

yes, and also retrieve information through other computer~ovased
SYStemsS. «ssss.90 tOo 9AS

No = but use other computer systems to do the same thind.....
go to question 9A3,

NO = use no computer system to do thisS......dq0 to guestion
1744,

wnat are these other computer systems?
what factors determine which system you use?
(go on to question #¥17B)
‘ What otner systems do you use?
were you aware that this capability existed in NLS?
ies
No...Q0 to next capability description, guestion #18

Are there any specific reasons for your choosing not to use
NLS?

(go to next capability description, question #18)
How do you usually accomplish this task?
Why did you choose not to use NLS?
was not aware of the capabllity
no neea
too hard to use

too poorly gocumented

18
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othér: please descCripe

There are several types of information and correspondingly several

different ways in which one can retreive information in NLS.
Wwnich of the following do vou use?

Retreivinag previously read messages «sees answer aguestions

retreiving previously read journal items

retrieving files from the on=line library ot journal documents

archivea material

RETRIEVING PREVIOUSLY READ MESSAGES:

How often do you use this capability? ......times per month

For what purposes / in what types of situations?

Wwhen you use this capabllity, who inputs the information,

i.e. who executes the NLS commands?
mvsSelf <eee
someone else .... (go to question #1782)
DOLN ceee
How easy was it to learn how to use this capablility?
VEIYV €a85YeseleealacedessdeaadacVery hara

Any comments?

Do you have any additional comments you would like to make

regarding the pros and ccns of this capability, your usage,

its impacts, suggestions, etc.?

RETRELVING PREVIOUSLY READ JOURNAL ITEMS

How often do you use this capability? ......times per month

For what purposes / in what types of situations?

When vou use this capability, who inputs the information,

i.e. who executes the NLS commands?

myself ....

19
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. someone elsé .... (go to auestion #17B2) 9p6Cc?2
both .eee 9p6C3
How easy was it to learn how to use tnis capability? Sboba
Very €asY.seleoeZece3desedecsDasebecelnsVery hard 9bbdl
Any comments? 9pbd2 -

Do vou have any adaitional comments you would like to make
regarding the pros and cons of this capability, vyour usage,

its impacts, suggestions, etc.? 9poe
RETREIVING FILES FROM THE PUBLIC LIBRARY UF JOURNAL DOCUMENTS Sp7
How often do you use this capapility? ......times per month 9bTa
For what purposes / in what types of situations? 9p07b

ahen you use this capability, who inputs the information,

i.e, who executes the NLS commands? 9pbic

myself .... gpicil

. someone else,.. 9pice
both .... Spic3

How easy was it to learn now to use tnis capability? 9b7d

Very €easV.eeleceZ.0e3css8.0e5...Very hard 9p07d1

Don’t Know 9p7d2

Any comments? 90703

Do you have any additional comments you would like to make
regarding the pros and cons ot this capapility, vour usage,

its impacts, suggestions, etc.? 9pTe
RETRIEVING ARCHIVED MATERIAL 908
dow often do you use this capability? ......times per month 9p8a
For what purposes / in what types of situations? 9p8b

what is the average turn around time between your issuing
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the request and receiving the document back on=line?
————=NOUTS

Wwhen vou use this capability, who inputs the information,
i.e, who executes the NLS commands?

myselt ..
someone else,...
bOth eshase
How easy was it to learn how to use this capability?
VeIV €a8SVeeeleeeluceadesadoeedecsVery hard
Don‘t Kknow
Any comments?

Do vou have any adajitional comments you woula like to make

regarding the pros and cons of this capability, your usage,

its impacts, suggestions, etc.?
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@ L5 As A SHARED WURK SPACE

The capability to access other people’s files and share, in a
sense, the same work space, again has several dimensions. Do vou
ever access other people’s files?
yes
no
if no, why?
go to next capability, question #11
For which functions /tasks do you access other people’s files? (lf
more than oneé applies, please rank as Lo freauency of use:
1 = most freauent
2 = next most frequent, etc,)
for reading/reviewsing other’s work
to write on other people’s files

to copy statements, sections of tiles, or perhaps entire files
from one person’s directory into your own

other (please specify):
What would vou say are tnhe purposes of your accessing other
peoples files? (If more than one applies, please rank as to
freguency of use:
1 = most freaquently used
2 = next most trequently used, etc.)
tor management Or Supervisory purposes
for general interest / a way of kKeeping informed
for purposes of joint or collaborative authorsnhip
for purposes of transfering information from someone else’s
file into your own, perhaps later to quote or reference in your
owWn document.
other (please specify):
Do you access files of tnose individuals:

within your own organization ?....

342706

10

10a
10al

10a2

10b
10b1l

1002

10b3

10p4d

10¢c
10c1
10c¢

10c3

10c4
10c5
10a

104l
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yes
with approximately how many different individuals?

no

external to your organization?...

ves
which organizations? (please list)

no

How otten do you use this capapility in an average month?
esssssestimes each month

Would you say this usage is/will be increasing, decreasing,
staying about the same?

increasing
decreasing
staying about the same

What has peen the single most signiticant impact of your using
this capability on your work routine

What has been the single most significant impact of your using
this capability on your communications with others

wWhat was the primary mode/ medlum you used to accomplish an
analogous task before you started using NLS?

Do you have any additional comments vou would like to make

regarding the pros and cons of this capability, your usage, its
impacts, or suggestions for change?

23
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10dla
10dlal
10alb
10d2
10d2a
l1Vazal
10a2b
10e
10e1l

or
10e2

10e2a
iveZb

10e2c

10£

10g

10h
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@ L5 As A WORD PROCESSOR: ON=LINE EDITING, CUTIING, AND PASTING 11

NLS nas the capability to allow the user to electronically cut and
paste a document on-line, and to perfect the "print" throuagh

numerous editing features, 11a
Do you use this capapbility either dlrecty or indirectly in NLS? 1ib
1. €S .....,. Mmove to question 21F l1ipl

2., 1es = put also do same thing with other computer

system(S).....90 to question 2ZiC, 11b2
3. No = but use other computer systems to do the same
thing..... 90 to guestion 210. ilp3
4, No = use no computer system to do thiS......Q0 L0 Question
21E. 11b4
What other computer systems do you use? (Please list) ilc
How many times in the last month have you used & text=-eaiting
system other than NLS? .....times/month 1lcl
What tactors determine which system you use? 11c2
JO0 on to guestion #ZI1F l1c2a
What other systems do you use? 11a

How many times in the last month have you used a text=eaiting

system other than NLS? .....times/month 11d1
why did you choose not to use NLS? 11a2
was not aware of the capability 11a2a

no need 11a2p

too hard to use 1laZc

too poorly documented l1ld2a
other: please describe ildze

How do you usually accomplish this task? lle
Why did you choose not to use NLS? 1lel

24
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was not aware of the capability
no need
too hara to use
otner:
go on to next capability description, question #12.

Would vou say your usage of NLS as a text editor / worad processor
is/will be increasing, decreasing, or staying about the same?

increasing
agecreasing
staying about the same

what has been the single most significant impact of your using
this capapility on your work routine

what was the primary moade/ medium you used to accomplish an
analogous task before you startead using NLS?

Do you have any acditional comments you woula like to make
regarding the pros ana cons of tnis capapbility, vour usage, 1its
impacts, suggestions for change, etc.?

In those situations where SUMEOUNE ELSE inputs tne information,
what 1s the average turnaround for:

4 one '‘page AoCUMENL eeeeseesNOUISceesessdays
a 10 page document ...eeeeNOUrS,ceeesa0ays
a4 document of more than teén PEJUES seseeflOUrS,ceees.0aYS

How many revisions do you go through before you get a
satistactory proguct?

ceesessrevisions (lf you ONLY use this capability
indirectly. that is through another user, ao on to guestion
#12).

How easy was 1t to learn how to use this capability?

Very €asVeecelecsleeedosedesesdessVery hard

25
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llels
llelb
llelc
l1leld

llelal

11¢
11£1
11£2

11£3

119

1131
1132

1133

1134

11j4a

11k1
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. Any comments on training in this capability or on ease of usey 11K2
Which system do vou use for edaiting, cutting anc pasting? 111

DNLS seee 1111

1112

INLSeess

<0
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'NLS AS A PRINTER 12

NLS also has the capability to provide the user with hard copy in
a number of ways. Do you ever use NLS for printing? If you ONLY
use a terminet terminal or similar terminal with paper roll, check

here ..... and go on to next capability, question 13. 12a
yes 12al
no (go to next capability description, guestion #24) 1za2
1f ves, in wnich of the followlng ways: 14p

I press THE "PRINT" BUT1ON, ana obtain nhara copy from a

terminal printer located nealby. 1201
yes (go to question #23bl1D) 12pla
no 12blb

1f no, why? 1¢plbl

was not aware of the capability l12plpla

was aware obut don't know how to use 1t 12blblb

’ we don‘t have the necessary hardware 12blblc
ne neea for it 12blbld

other 12pliple

comments: 12blp2

(go on to question #23B3) 12blb2a

How often do you use this capavility in an averaae month? 12blc
essesssstimes each month 12bilcl

would you say this usage is/will be increasing,

decreasing, or staying about the same? 12blc2
increasing 12blc2a
decreasing 12blcéb

staying about the same 12blcéc
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. In what types of situations, oI under what conditions do Yyou
use this capability? 12cla

what has been the single most significant impact of your
using tnis capability on your:work routine 12ble

Do you have any additional comments you would like to make
regarding the pros and cons of this capability, your usage,

its impacts, or suagestions for change? 12blf

1 go through THE UUTPUT PROCESSING CUMMAND: 12b2
yes (go to qguestion #23BzD) 12b2a
yes, but use it indirectly (ao to guestion #23BZE) 12b2b

no 12b2c

1f no, why? 12p2cl

was not aware ot the capability 12b2cla

was aware but don’t know how to use it 12b2clp

we don‘t have the necessary hardware 1Z2p2cic

‘ no need tor it 12bécld
other 12b2cle
comments: l12pZc2

(go to question #23B3) 12p2c2a

How easy was it to learn how to use this capapbility? 12p2d
Very €a8sVaiseleeeZesedeced.ead...VEIYy hara 12b2d1l

Any comments? 12b2d2

How often do you use this capability in an average month? 12ble
esesssssstimes each month 12p2el

Wwould vou say this usage is/will be increasing,
decreasing, or staying apbout the same? 12p2e2

increasing lZp2ela

48
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. decreasing 12p2€20
staying about the same 12b2elc

In what types of situations, or under what conditions do you
use this capability? 12b2f

what has been the single most significant lmpact of your
using this capability on your:work routine 12b2g

Do you have any additional comments vou would like to make
regarding the pros and cons of this capability, your usage,

its impacts, suggestions, etc.? 12b2n

I use THE "COM" SYSTEM 1203
ves (go to question #23B30) 12b3a
yes, but use it indirectly (g0 to question §23B3E) 12b3b

no 12p3¢C

1f no, why? 12b3cl

was not aware of the capability i2bicla

. was aware but don‘t Know now to use it 12p3clb
no need for it 12b3clc

other l12b3cld
comments: 12b3c2

(go to next capabllity description, question #24) 12b3c2a

How easy was it to learn how to use this capabllity? 12b3d
Verv easY.eeleee2eee3seed.ssSieaVery hard 12b3al

Any comments? 12p03d2

How many times have you used this capability? 12b3e
uver what time frame? 12blel

would vou say tnis usage is/will be increasing, decreasing,
or staving about the sane? 12b3f

29
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increasing 12b3f1
decreasing 12p3f2
staving about the same 1203£3

1n what types of situations, or under what conditions do you
use this capability? 12b39g

what would you estimate is the average preparation time for

a COM document, that is how long adoes it take to format the

paper with the necessary directives, after the content of

the paper has peen draftea, 12b3n

approximatelV..ceesssstime for approximately
cavesisvessNUIDET Of DACES' 12b3ni

what is the average turnaround time for yvour COM documents,

that is how long does it take from the time your document 15

ready for delivery to COM (with directives)and the time &
satisfactory version is returnea to you? 12b31

eesesssdays 12p311

what has been the single most significant impact of vour
using this capability on your: Wwork routine? 12b31

Do you have any additional comments you would like to make

regarding the pros and cons of this capability, your usage,
its impacts,or suggestions for change? 12b3K

30
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'USr_RUPTlUNS 13
NLS also contains a number of useroptions suoproqQrams, 0Uo Yyou

make use of any ot these? 13a

yes (go to guestion #25B) 13al

no 13a2

1t no, why? (check all that apply) 13a2a

was not aware ot the capapllity 13a2al

was aware of it but don‘’t know how to use it 13az2a2

no need for the capabllity 13a2a3

too hard to use 13aza4

other 13azab

1f yes, which subprograms do you use? Please list and descrioe

how you use each and tor what purposes / types of tasks: 13p

were these generally easy or hard to learn to use? 13bl

. Very €dSVeelesleedacdiedeavVery hard 13bla
How freauently do you use each of the above? 13b2

Do you have any additional comments you woula like Lo make
regarding the pros and cons of the useroptions, your usage, its
impacts, or suggestions for change? 13c

FINAL COMMENTS: 14
Are there any final comments you would like to make regarding your
usage of NLS, the system itself, the effects of your usage on

yourselt, others, or yvour organization, or perhaps comments
regardestionnaire? 14a

31
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< AJOURNAL, 34324.NLS31, >, 26=JAN=76 11:49 XXX :::: +HAJOURNAL="DLS
26=JAN=76 06343 34324"; Title:; .Hi="Mail Systems, Journal & Internal
Company Mail"; Author(s): Duane L. Stone/DLS; Distrioution: /RA3Y( [
ACTION J ) DPCS( [ INFU=ONLY ) ) RAM4( [ INFO=ONLY ) ) JPC( [ INFO-ONLY
) ) JLM( [ INFO=ONLY ] ) RJC( [ INFUO-ONLY )] ) ; Sub=Collections: RADC
bPCS; Clerk: DLS; .1GD=0; .SNF=HJRM; .RM=HJRM=7; +EN==1; .YBS=1; .PES;

.PEL; .PN=PN=1; .GCR;Contains comments on (34281,)
Ray, I have peen following your work with the MSGROUP and the Journal.
1 nave peen meaning to interject a few thoughts earlier, but as
everyone, nave been busy with everday concerns., In reading your latest
version of the ICC paper, 1 came across a few things that 1’'d like to
comment on, especially the relationship of Journal to "internal mail".
References are to (34281,) statement numbers.
(2¢) ...in most moderate size offices...This tends to imply that
offices are the only place that can accommodate tne terminal.
Anywhere there is a conventional phone handset, including the nearest
phone booth is a candidate for plucging in a terminal.
(4a) Although you aualify your statements by cautioning the reader
that "this analysis is not rigorous", I would be interested in a
little more rigor.
(4D) +..51.50 for a 100~-150 word message...l’d be interestead in
see how you arrived at this figure, It might not be approprilate
to put it in the paper itself, but just for my info. Does this §
tigure apply in a linear manner to documents of 100-150 pages?
poes the number include transmission of copies Lo other nosts
participating in the Journal and multiple addressees? Are
packground costs like maintenance of the ident system included, oOr
is this trivial?
(4b) TwWX 1is terminal=to-terminal message service isn‘t it? This
does not account for the additional cost/time/effort in getting
the message from the originator to the message delivery system and
then from tne output machine to the addressee. A typical delay 1n
a proposal that Norton might sena me is a week, a day in the SRI
internal mails, 3=4 cross=-country and a couple of days in the RADC
internal mails. Only the cross country delay would be saved by
sometning like TwX.
(40) ...million terminals...but potentially 50M? considering TV
sets (if tnhey can be mage into terminals for a few hundred bucks).
(4i1) ...first six months...are you also waiting for the Journal
indices to be updated? Otner important parameters that should be
mentioned, and that one can get fairly easily by sampling, are the
averadge length of the "messages" ana the average number of
addressees. This data would give a little more complete picture
of the volume of tratfic to be expected. The number of private
messages should also be analyzed, since this would give more
complete numbers and an indication abcut the default setting of
the publicsprivate switch,
Is it difficult to trap the number of times SNDMSG is called?
1f so could Jeff or somecne do this for a month and collect
some data to support tne 3X SNDMSG factor,
(4g) TIne CUTCU study is an attempt to descrite one type of "internal
company" mail,
One of the biagest problems with NLS, is that it goes not support
internal mail. 1 tend to do all the work I can on NLS; memos,
statements of work, sole sources, trip reports, etc, Most of
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these must be printed out at the lowest level (me) and entered
into the "office" system, There they are edited, hacked up,
returned, sent off to sister offices for coordination, commented,
initialea, signed, etc, until they either emerge a finished
product or aie a slow death. 1t does not seem to me to be such a
big tning to accomodate all this activity using NLS...especially
on a system callea UFFICE~1. A few basic capabilities are needed,
sketched out pelow,
The ident system (or something built on top of it) neeas to be
able to model a tree structured organization, which encompasses
most of the military. From my view, most correspondence £f1lows
up the chain=of-command, from office-to-office, not trom
person-to-person. Routing is controlled by a list of Utffice
symbols terminated by IN TURN, meaning that the top person on
the list looks at it first, the pottom person is the intenaea
recipient. 7The person next in line reviews, comments, edits
and then either initials/signs ano forwaras, returns to sender
or sends to an office not on the original routing list for
coordination, 1In any event, the paper is routed to otffices,
the people in these offices may vary from cay (o day depending
on travel, leave etc. When they do, another person is
authorized to sian for the normal office chiet. This implies
that the Uffice ident system needs to pe dynamic in nature,
where Oftice idents can be readily changed and mapped into NLS
iaents, .
Another capapility that 1s needea is to be able to comment on a
piece of a memo (like Insert <>Comment) ana nhave the comments
visiole or not depenaing on perhaps a viewspec. From my meger
understanding of the new file structure, an attrioute of a
statement might be that it is commented, These comments should |
contain the same signature as regular NLS statements so that |
persons up=the=line can see easiy who salia what when.,..pernaps |
with last name instead of ident. |
Persons up-the-line shoula alsc be aple to pertorm any edits i
that they mignt wish, while still retaining the original
author’s version.
when the memo is finally initialed/signea by everyone,
signature blocks shoula be automatically inserted based on the
type of memo and the memo should be automaticaly submittea to
the journal with copies back to anyone who has initialed or
edited tne memo.
1nere should be a background process that collects statistics
on the number of memos, Source ana lengdth of time spent in each
stage, This would give us some real data on the volume of
internal mail and an idea where the bottle necks exists. Une
snhould also be aple to gquery the office system, to determine
the progress (or lack thereof) of a piece of mail.
1 think we Know enough about the military internal mail process to
specify a beginning system, A system like that outlined apove,
though not as broad in scope as that proposed by COTOCU, would be
extremely useful. 1 feel that it could be implemented with a
manyear of effort. The problem is getting funas to do it. RADC
has all of its s tied up in the NSW and uUtility. If SRI 1is
interested in doing this, perhaps there are internal funds that
can be made available? 1Tnhere are other DUD orgaanizations that
woula benefit from this I°m sure. RADC would be more than happy
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to act as a test case in the IS division, 1f someone can come up
with the S/manpower.,

Irivia
(3d) "marked" . market
(3e) C3...The orader around here is Command, Control and
Communication., It is quite often spoken as "C cubed", written C
with a superscript of 3 or typed CCC if you can’t roll pack the
platen a half line.
(4K) "usabe" . usage
(5¢5) "dwarved" . dwarfed
(6a) "then" . the
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WHITE, J.E. Elements of a Distributed Programming System

In a companion paper (1), the author proposes a simple protocol
and software framework that would tacilitate the construction of
aistripbuted systems within a resource=sharing computer network by
enabling distant processes to communicate with one another at the
procedure call level. Although of great utility even in its present
form, this rudimentary "distributed programming system (DPS)"
supports only tne most funadamental aspects of remote proceacure
calling. 1In particular, it permits the caller to igentify the
remote procedure to be called, supply the necessary arguments,
determine the outcome of the proceaure, and recover its results.

The present paper extends this simple procedure call moagel and
standardizes other common forms of process interaction to provide a
more powerful ana comprenhensive distriputed prodgramming system. 1Ine
particular extensions proposed in this paper serve hopefully to

reveal the UPS concept’s potential,

and are otfered not as dogma but

ratnher as stimulus for turther research, la

The tirst section of this paper summarizes tne pasic distributed

programming system derivead in (1].

The secona section descripes the

general strategy to be followed in extending it. The third and
longest section identifies and explores someé of the aspects of
process interaction tnat are sufficiently common to warrant
standardization, and suggests methods for incorporating them in the

‘DPS model.

REVIEWING THE BASIC SYSTEM

lp

2

The distributed programming system derivea in (i) assumes the
existence of and is bujilt upon a network-wide "inter=-process
communication (IPC)" facility. As depicted in Figure 1, DPS
consists of a high~level model of computer processes and a simole,
application=-independent "procedure call protocol (PCE)" that
implements the model by regulating the dialog between CLWwWo processes
interconnected by means of an IPC communication "channel", DPS is
implemented by an installation-provided "run-time environment
(RIE)", which is linK loaded with (or otherwise made avallable to)

each appllications program.

Za
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The Model 2b

The procedure call model (hereafter termed the Model) views a
process as a collection of remotely callaple subroutines or
"procedures", Each procedure is invoked by name, Can be supplied a
list of arguments, and returns to its caller both a boolean ocutcome,
indicating whetner it succeeded or failed, and a list of results.
The Moael permits the process at either end of the 1PC channel to
invoke procedures in its neighbor, and further permits a process to
accepl two or more procedure calls for concurrent execution. 2bl

The arguments and results of procedures are modeled from a small
set of primitive "data types", listed below: 202

LIST: A list is an ordered seauence of N data objects called
"elements" (here and throughout these descriptions, N is confined
to the range [0, 2%%)5~-1])., A LIST may contain otner LI1STs as
elements, and can tnerefore be employed to construct arbitrarily
complex, composite arauments or results,

CHARSTR: A character string is an ordered sequence of N ASCII1
characters, and conveniently models a variety of textual
entities, from short user names to whole paraarapnhs of text.

BITSTR: A bit string is an ordered sequence of N bits ang,
therefore, provides a means for representing arbitrary binary
data (for example, the contents of a word of memory).

INTEGER: An integer is a fixea=-point number in the range
[=2%%31, 2+##%31~-1], and conveniently models various kKinds of
numerical data, including time intervals, distances, and so on.

INDEX: An index is an integer in the range (1, 2#*¥15~-1)., As
its name and value range suggest, an INDEX can be uUsed to address
a particular bit or character within a string, or element within
a list. Furthermore, many of the protocol extensions to be
proposed in tnis paper will employ INDEXes as handles for obijects
within the DPS environment (for example, processes and channels).

BOULEAN: A boolean represents a single bit of intormation,
and has either the value true or false,

EMPTY: An empty is a valueless place holder within a LIST or
parameter 1list.

2=
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The Protocol

The procedure call protocol (hereafter termed the Protocol),
which implements the Model, defines & "transmission format" (like

those suggested in Appendix A) for each of the seven data types

listed above, and reguires that parameters be encodea in that format
whenever they are transported between processes, 2cl

Ihe Protocol also specifies the inter-process messages by which
remote procedures are invoked, 7These messages can be described
symbolically as follows: 2c2

message~type=CALL (tid] procedure=-name arguments
message~type=RETURN tid outcome results

The first message invokes the procedure whose NAME is specified

using the ARGUMENIS provided., The second is returned in eventual

response to the first and reports the OUUTCUME and RESULIS ot the

completed procedure. whenever OUTCUME inalcates that a procedure

has failed, the procedure’s RESULTS are reguired to be an error

number and diagnostic message, the former to help the invoking

program determine what to do next, the latter for possible

presentation to the user. The presence of an optional "transaction

identifier (TID)" in the CALL message constitutes a request by the
‘cauer for an acknowledging RETUEN message echoing the igentifier. 2Cc3

primarily as venicles for representing the arguments and results of
remote proceaures, they can just as readily and eftectively be
employed to represent the messages by which those parameters are
transmitted., 7The Protocol, theretore, represents each of the Lwo
messages described apove as a PCP data object, namely, a LIST whose
first element is an INDEX message type. The ftollowing concise

statement of the Protocol results: 2c4
LIST (CALL, tid, procedure, arguments)
INDEX=1 (INDEX] CHARSTR LIST
LIST (RETURN, tig, outcome, results)

INDEX=2 INDEX BOOLEAN L1IST

Here and in subseguent protocol descriptions, elements enclosed in
square orackets are optional (tnat is, may be EMPTY). 1ne RESULIS
of an unsuccessful procedure would be represented as follows: 2cS5

LIST (error, aiagnostic)

|
|
|
I
Although data types and their transmission formats serve I
|
|
|
|
|
|
|
|
l
|
|
INDEX CHARSTEK !
|

I

|

|
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The Run=lime Environment 2d

The run=-time environment (hereafter termead the environment)
interfaces the applications program to a remote process via an I°PC
channel., In doing so, it provides the applications program with a
collection of "primitives", implemented either as subroutines or
system calls, that the applications program can employ to manipulate
the remote process to wnich the channel connects it. Tne
environment implements these primitives by sending and receivina
various protocol messages via the channel. 2d1

In its present rudimentary form, the Protocol enables the
environment to make a single, remote procedure calling primitive
like tne following availlable to the applications prodram: a2

CALLPRUCEDURE (procecure, arguments => outcome, results)
CHARSTR L1Ss1 BOOLEAN LIST

This primitive invokes the indicated remote PROCEDURE using the
ARGUMENTS provided and returns its OUICOME and RESULTS. Wwhile this
primitive blocks the invoking applications program until the remote
procedure returns, a variant that simply initiates the call and

allows the applications program to collect the outcome and results

in a second operation can also be provided, Zd3

Since the intertace petween the environment and the applications
program is machine= and possibly even language-dependent,
environment=-provided primitives can only be descriced in this paper
sympolically. Although PCP data types provide a convenlent vehicle
for descrioing thelr arguments and results and are therefore used
for that purpose above and throughout the paper, such parameters
will normally be transmittea between the environment and the
applications program in some internal format, 2a4

BUOTSTRAPPING THE NEW PRUTOCOUL FUNCTLUNS 3

Since the Protocol already provides a mechanism for invoking
arbitrary remote procegures, the Model extensions to be proposed in
this paper will be implemented whenever possible as procedures,
rather than as additional messages. Unlike applications procedures,
these special "system procedures" will be called and implemented by
run-time environments, rather than by the applications programs tney
serve, Althouagh 1lnaccessible to the remote applications program via
the normal environment-provided remote procedure caliing primitive,
system procedures will enable the environment to implement ang ofter
new primitives to its applications program, 3a

dw
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The calling sequences of many Oof these new primitives will
closely correspond to those of the remote system proceaures by whicn
they are implemented., OUther primitives will pe more complex and
reguire for their implementation calls Lo several system procedures,
possibly in aifferent processes, Besides desCriping tne Protocol
adaitions reaquired by the various Mocel extensions proposed, thne
author will, throughout this paper, suggest calling seguences for
the new primitives that become available to the applications
program. 3b

=5
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SUME PUSSIBLE EXTENSIUNS T0 THE MODEL o
1. Creating Kemote Processes 4a

Betfore a proaram in one machine can use resources in another, it
must eitner create a new process in the remote machine, or gain
access to an existing one. In either case, the local process must
establish an IPC channel to a resident dispatching process within
tne remote system, specify the program to be started or contacted,
and identify itself so that its access Lo the program can be
established and billing carriea out. After these preliminary steps
nave peen accomplishea, the requestea process assumes responsibility
for the IPC channel and substantive communication begins, 4al

The manner in which the environment carries out the above
scenario ils laragely dictated by the IPC facility upon which the
distriouted system is pbased. If the IFC facility itself provides &
single primitive that accomplishes the entire task, then the
environment need only invoke that primitive. 1If, on the other nhang,
it only provides a mechanism by whicn the environment can establish
a channel to the remote dispatcher, as is the case within the ARPA
Computer Network (the ARPANE1), then the Protocol itself must
contain provisions for naming the proaram to be run and presenting
the required credentials. 4a2

Adding to the Protocol the following system procedure enaples the
local environment to provide the remote dispatcher witn the
necessary informatiocn in this latter case: 4a3

INIPROCESS (program, credentials)
CHARSTR LIST (user, password, account)
CHARSTR CHARSITER CHARSIR

Its arquments include the name of the applications PRUGRAM to be
run; and the USER name, PASSWORD, and ACCOUNT of the local user to
whom its use is to be billed. 4a4

This new proceaure effectively adds to the Model the notion of
"process creation”, and enables the environment to offer the

following primitives to its applications program: 4as
CRTPROCESS (computer, program, creadentials => ph)
CHARSTR CHARSTIR (as above) INDEX
DELPRUCESS (ph)
INDEX

-b=
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Creating Remote Processes

The first primitive creates a new process or establishes contact
with an existing one by first creating a channel to the dispatcher
within the indicated CUMPUTER and then invoking the remote system
procedure INIPRUCESS with the specified PRUGRAM name and CREDENTLIALS
as arguments., 1Tne primitive returns a "process handle PH" by which
the applications program can refer to the newly created process in
subsequent dialog with the local environment, The process nandle
may be a token returned to the environment by the IPC facility, an
inadex into a table within the environment, or anything else the
environment’s implementer may find convenient. 4a6

Ihe second primitive "deletes" the previously created process
whose nandle PH is specified by simply adeleting the IPC channel to
the remote process and reclaiming any internal table space that may
have peen allocated to the pProcess. 4ai

2. Introducing Processes to Une Anotner 4b

The simplest distributed systems pegin with a single process that
creates, via the CRIPROUCESS primitive described above, Oone or more
"inferior" processes whose resources it requires, Some or all of
these inferiors may in turn require other remote resources and so
create inferiors of their own., This creative activity can proceed,
in principle, to arpitrary depth., 7The distributed system is thus a
tree structure whose nodes are processes and whose branches are I1pPC
channels. 4b1

Althougn a distributed system can include an arpitrarily large
number of processes, each process is coagnizant of only the process
that created it and those it itself creates, that is, its parent ana
sons, 1Ihe raadius within which a process can access the resources ot
the tree is thus artificially small., This limited sharing range,
which prevents the convenient implementation of many distributea
systems, can be overcome by extending the Model Lo permit an
arbitrarily complex network of communication paths to be
superimposed upon tne process tree, 4b2

Une of the many ways by which the Protocol can provide for such
communication paths is to permit one process to "introduce" and
thereby make known to one another any two processes it itself Knows
(for example, two of its sons, or its parent and son). OUnce
introduced, the two processes would be able to Invoke one another’s
procedures witn the same freedom the introducing process enjoys.,
They could also Introauce one another to other processes, and so
create even longer communication paths. 403
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Introducing Processes to Une Another

2.1 lntroductions Within a Homogeneous Environment

Provided one remains within a "homogerieous environment" (that
is, the domain of a sinule IPC tacility), the introduction ot two
processes requires little more than the formation of an IPC
channel between them. Adding to the Protocol the following
system procedures, wnich manipulate IPC "ports", enables the
run=-time environment of the process performing the introauction
to negotiate such a channel:

ALOPORT (=> ph, computer, port)
INDEX CHARSITR any
CNNPURT (pn, computer, port)
INDEX CHARSTR any
DCNPORT (eh)
INDEX

Ine detailed calling sequences for these procedures are dictated
py the IPC facility that underliles the distributed system. Tnose
above are therefore only representative of what may be reguired
within any particular network, but are only slightly less
complicated than those required, for example, within the ARPARET.

. o create the channel, the introducing process’ run=-time
environment allocates & PORT 1n each target process via ALOPURT, |

and then instructs each process via CNNPURT to connect its port
to the other’s via the 1PC facility. 1The process handle PH
returned by ALOPURI serves as a handle both initially tor the
allocated port, and then later for the process to which the
attached channel provides access. lo "separate" the two
processes, the introducing process’ environment need only invoke
the DCNPORT procedure in each process, thereby dissolving the
channel, releasing tne associated ports, and deallocating the
process nandles,

Armed with these three new system procedures, the environment
can provide the tollowing new primitives to its applications
program:

IITDPROCESS (phl, ph2 => phl2, ph2l, ih)
INDEX INDEX INDEX INDEX INDEX

SEPPROUCESS (1h)

INDEX
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The first primictive introduces the two processes whose handles
PH1 and PH2 are specified., Each nandle may designate elther a
son, in which case the handle 1s one returned oy CRIPROCESS; the
parent process, for which a special handle (for example, 1) must
always be defined; or a previously introduced process, in which
case the handle is one obtainea in a previous invocation of
ITDPROCESS.

ITOPROCESS returns handles PH12 and PHZ1 by whicnh the two
processes will know one another, as well as an "introguction
handle IH" that the applications program Can later employ to
separate the two processes via SEPPROCESS. The applications
program initiating the introduction assumes responsipility tor
communicating to each introduced applications program its handle
for tne other,

2.2 Introductions Within & Heterogeneous Environment 405

while tneir interconnection via an IPC channel is sufficient
to introduce two processes to one anotner, in a heterogeneous
environment the creation of such a channel is impossiple,
Suppose, as depicted in fFigure 2, that processes Fl and P2 (in
computers Ci and C2, respectively) are interconnected within a
distriputed system by means of a network IPC facility. Assume
furtner that P2 attaches to the system another process P3 in &
minicomputer M that althouagh attached to C2 is not formally a
part of the network. With this configuration, it is impossible
for P2 to introduce processes Pl and P3 to one another by simply
establishing an 1PC channel between them, since they are not
within the domain of a single IPC facility.

Une way of overcoming this proolem 1s to extend the Model to
embrace the notion of a composite or "logical channel" composea
of two or more pnysical (tnat is, 1PC) channels, A message
transmitted by process Pl via the logical channel to Pn (n=3 in
the example above) would be relayeo over successive physical
channels by the environments of intermediate processes PZ throuan
Pn=1., Although more expensive than physical channels, since each
message must traverse at least two physical channels and be
nandled by all the environments along the way, logical channels
would nevertheless enable processes that could not otherwise do
50 to access one another’s resources., Since the relaving ot
messages is a responsibility of the environment, the applications
program need never be aware of 1it,
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Introaucing Processes to OUne Another

As depicted in Figqure 3, a logical channel woula consist of
table entries maintained by the environment of each process Pl
through Pn, plus the committment of each environment to forward
messages that arrive with a "routing code" addressing the local
table entry. Each table entry would contain process handles for
the two adijacent processes, as well as the routing coge
recognizea by each., 1o communicate a message to its distant
neighoor, the source process (say P1) would transmit it via its
1PC channel to P2, with & routing code aaddressing the appropriate
table entry within P2. Upon receipt of the message, PZ would
locate its table entry via the routing code, update the message
with the routing code recoanized by P3, and forwara the message
to P3. Eventually the message woula reach its final destination,
Pn.

Adding to the Protocol the following system procedures enables
the environment to construct a logical channel like that
dgescribed apbove:

CRIKOUTE (mycode, oldcode +=> code, ph)

INDEX (INDEX) INDEX INDEX
DELROUTE (yourcode)
INDEX
. Tne simplest logical channel (n=3) is created by PZ, which

invokes CRTROUIE in both Pl and P3, specifying in each case the
routing code MYCUDE it has assigned to its segment of theé logical
channel, and receiving in return the routing CODeSs and process
nandles PHs assigned by the two processes, OLDCODE is not
reguired in this simple case ana is therefore EMPTY.

More complicated logical channels (n>3) are reqguired when one
or both of the oprocesses to pe introduced is already linked, by a
logical channel, to the process performing the introduction, In
such cases, a portion of the new channel to pe constructed must
replicate the existing channel, and nence the routing code
ULDCUDE for the taoble entry that represents that channel within
the target process ls specified as an additional argument of the
system procedure. The target process must call CRTROUTE
recursively in the adjacent process to replicate the rest of the
model channel,

. =10=
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Introducing Processes to Une Another

The process Pi that creates a logical channel assumes
responsibility for insuring that it is eventually dismantled. It
deletes the logical channel by invoking DELROUIE in Pi-l and
Pi+l, eacn of which propagates the call toward its ena of the
channel.

3. Controlling Access to Local Resources 4c

The process introduction primitive proposed above effectively
permits access to a process to be transmitted from one process to
another, Any process P2 that alreaay possesses a handle to a
process Pl can obtain a handle for use by a third process P3. OUnce
P1 and P3 nhave peen introduced, P3 can freely call procedures in Pl
(ang vice versa). 4cl

Although a process can, by apbortina the ALOPURT system procedure,
prevent its introduction to another process and so restrict the set
of processes that gain access to it, finer access controls may
sometimes be required, A process may, for example, house Lwo
separate resources, one of which 1s to be made available only to its
parent (for example), and the other to any process to which the
parent introduces it, Before such a strategy can be conveniently
implemented, the Model must be extended to permit access controls to
pe independently applied to individual resources within & sinagle
process. 4c2

Although a single procedure can be considered a resource, it is
usually more practical and convenient to conceive of larger,
composite resources consistinag ot a number of related procedures. A
simple data pase management module containing procedures tor
creating, deleting, assigning values to, reading, ana searching for
data objects exemplifies such composite resources. Although each
procedure is useless in isolation, the whole family Of procedures
provides a meaningtful service, Such "packages" of logically related
procedures might thus be the most reasonavle object of the finer
access controls to pe defined. 4c3

Access controls can be applied to packages by reauiring that a

process first "open" and obtain a handle tor a remote package before

it may call any of the procedures it contains, When the process
attempts to open the package, its right to do so can be verifiea and

the attempt aportea if necessarv. Challenging the open attempt

would, of course, be less expensive than cnallenging every procedure
call. The opening of a package would also provide a convenient time

for package-dependent state information to be initialized. 4cd

-11l=



NWG/KRFC# 708 JEW 28=JAN=76 09:40 34353
WHITE, J.E. eElements of a Distriouted Programming System
Some Possible Extensions to the Model
Controlling Access to Local Resources

Aading to the Protocol the tollowing pair of system Proceaures
enables tnhe environment to open and close packages within another
process. For etficlency, these procedures manipulate an arbitrary
number of packadges in a single transaction: 4cS

UPNPACKAGE (packages => pkKns)
LISTOfCHARSTKS LISTOfINDEXs
CLSPACKAGE (pkns)
(as above)

The first procedure opens and returns "package handles PKHS" for the
specified PACKAGES; the second closes one or more packages and
releases the handles PKHS previously obtained for them. 4co

Besides incorporating these two new system procedures, the
Protocol must further require that a package nanale accompany the
procedure name in every CALL message (an EMPTY handle perhaps
aesignating a system procedure). Note that this requirement has the
side effect of making the package the domain within which procedure
names must obe unigue, 4ci

Ihe system procedures described avove enable the environment to
make avajlable to its applications program, primitives that have
calling seguences similar to those of the corresponding system
procedures but which accept the process handle of the targel process
as an additional argqument. Their implementation reguires only that
the environment ldentify the remote process from its internal tavles
and invoke UPNPACKAGE or CLSPACKAGE in that process. 4cB

4, Standardizing Access to Global Variliaples 4d

Conventional systems often maintain glooal "variapbles" that can
be accessed by modules throughout the system. Such variables are
typically manipulated using primitives of the form: 4al

(1) Return the current value of V.
(2) Replace the current contents of V with a new value,

These primitives are either provided as language constructs or
lmplemented by specializea procedures. The former approach
encourages uniform treatment of all variavles within the system. 442

Tnose distributed systems that maintain remotely-accessiple

variables must also select a strategy for implementing the required
access primitives, While such primitives can, of course, be

-]2=
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implemented as specialized applications procedures, adding to the
Protocol the following new system procedures insures a uniform
run=time access mechanism: 4a3

RDVARIABLE (pkh, variable => value)
INDEX CHARSTR any

WRVARIABLE (pkh, variable, value)
INDEX CHARSTR any

These procedures effectively define variables as named data objects
modeled from PCP data types, and suggest that they be clustered in
packages with related procedures., The system procedures return and
specify, respectively, the VALUE of the VARIABLE whose name ana

package handle PKH are specified, 4d4

These new procedures enable the environment to make available to
its applications program, primitives that have calling seguences
similar to those of the corresponding system procedures but which
accept the process handle of the target process as an additional
argument. Tnese primitives provide a basis upon which a suitabply
modified compiler can reestablish the compile-time uniformity that
characterizes the manipulation of variaples in conventional
programming environments. Their implementation requires only tnat
the local environment identify the remote process from its internal
tables and invoke KDVARIABLE or WRVARIABLE in that process. 4d5

Most variables will restrict the range of data types and values
that may oe assigned to them; someé may even be read-only. But
because they are modeled using PCP data types, their values can, in
principle, be arbitrarily complex (for example, a LIST of LISTs) and
the programmer may sometimes wish to manipulate only & single
element of the variable (or, if that element is itself a LIST, just
one of its elements; and so on, to arbitrary depth). 4de

Adding the following arqument to their calling sequences extenas
the system procedures proposed above to optionally manipulate a
single element of a variable’s composite value: 447

substructure
[LISTofINDEXS]

At successive levels of the value‘’s tree structure, the INDEX of the
desired element is identified; the resulting list of indices

identities the SUBSTRUCIURE whose value 1is to be returned or

replaced, 4ds6
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5. KRouting Parameters Belween Procedgures 4e

In conventional programming systems, the results of proceaures
are used in a variety of ways, depending upon the context of the
calls made upon them. A result may, for example: 4el

(1) Provide tne basis for a branch decision within the calling
program.

(2) Become an argument to a subseguent procedure call,

(3) Be ignored ano thus effectively discarded.

At run=-time, the knowledge of a result’s intended use usually lies
solely within the calling program, which examines the resulilt, passes
it to a second procedure, or ignores it as it chooses, 4ez

In a distributed system, the transportation of results from
callee to caller, carried out by means of one or more inter-process
messages, can be an expensive operation, especially when the results
are large. Data movement can be reduced in Cases 2 and 3 above by
extending the Model to permit the intended oisposition of each
proceaure result to ve made known in advance to the callee’s
environment., In Case 2, provided both callees reside within the
same process, the result can be held at its source ana later locally
supplied to the next procedure., In Case 3, the result can be
discarded at its source (perhaps not even computed), rather than
sent ana discarded at its gestination. 4el

5.1 Specifyving Parameters Indirectly 4e4

Variables orfer potential for eliminating the inefficiencies
involved in Case 2 above by providing a place within the callees’
process where results generated by one procedure can be held
until required py another. Tne Frotocol can be extendea to
permit variaoles to be used in this way by allowing the caller of
any procedure to include optional "argument- and result-list
masks" like the following as additional parameters of the CALL
message:

parameter 1list mask
(LIST (variaocle, ...)]
[CHARSTR]

A parameter list mask would permit each parameter to be

transmitted either airectly, via tnhe parameter list, or
inairectly via a VARIABLE within the callee's process., Thus each

-ld=-




NWG/RFC# 708 JEW 28=JAN=76 09:40 34353
WHITE, J.E. Elements of a Distributed Programming System

Some Possible Extensions to the Model
Routing Parameters Between Procedures

element of the mask specifies how the callee’s environment is to
obtain or dispose of the corresponding parameter. To supply the
result of one procedure as an argument to another, the caller
need only then appropriately set corresponding elements 0of the
result and argument list masks in tnhe first and second calls,
respectively. The result list mask should be ignored 1f the
procedure fails, and the error numper and ajiagnostic message
returned directly to tne caller,

5.2 Providing Scratch vVariables For Parameter Routing 4eb

Although each applications program could provide variables for
use as described above, a more economical approach is to extend
the Model to permit special "scratch variaples", maintained by
the environment without assistance from its applications program,
to be created and deletea as necessary at run-time. Adding to
the Protocol tnhe following pair of system procedures enables the
local environment to create and delete such variaples in a remote
process:

CRTVARIABLE (variable, value)
CHARSTR any

DELVARIABLE (variaple)
CHARSIR

These procedures create ana delete tne specifiea VARIABLE,
respectively. CRIVARIABLE also assigns an initial VALUE to the
newly~createa variable.

These new procedures enable the environment to make available
to its applications program, primitives that have calling
sequences similar to those of the corresponding system proceaures
but which accept the process handle of the target process as an
additional argument, Iheir implementation requires only that the
environment identify the remote process from its internal taoles
and invoke CRTVARIABLE or DELVARIABLE in that process.

5.3 Discarding Results 4ec

The inefficiencies that result in Case 3 above are
conveniently eliminated by allowing the caller to loentity via
the result list mask (for example, via a zero=-lengtn CHARSTR)
that a result will pe ignored and theretfore need not ve returnea
to the caller.



6. Supporting a Richer Spectrum of Control 1ransfers

As currently defined by the Model, a proceaure call is a sinmple,
two=stage diaload in which the caller first describes the operation
it wishes performed and the callee, after performing the operation,
reports its outcome. Although this simple dialog form 1is sufficient
to conveniently implement & large class of distributead systems, more
complex forms are sometimes required, The Model can be extended to
admit a variety of more powerful dialog forms, of which the four
described below are examples.

6.1 Transferring Control Between Caller and Callee

Many conventional programming systems permit caller ana callee
to exchange control any number of times before the callee
returns. Such "coroutine linkages" provide a means, for example,
by which the callee can obtain help with a problem that it has
encountered or deliver the results of one sub=-operation and
obtain the arguments for the next,

Adding to the Protocol the following system procedure, whose
invocation relinquishes control of another, previously initiated
procedure, enables thne environment to effect a coroutine linkage

. between caller and callee:

[AKEPROCEDURE (tia, vyourtia, parameters)
INDEX BOOLEAN LIST

lts argquments include the identifier 11D of the affectea
transaction., an indication YOURTID of from whose name space the
igentifier was assignea (that 1s, whether the process
relinguishing control is the caller or callee), and PARAMETERS

existing provision ot the Protocol (that is, by ceclininag
acknowledgment of its calls to TAKEPROCEDURE,) the invoking
environment can effect the control transfer with a single
inter=process message,

environment to provide the following new primitive to its
applications prodqaram:

LINKPRUCEDURE (tid, argquments => outcome, results)
INDEX LIST (BOOLEAN) LI1SI

L -16-
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This primitive assumes that the CALLPKRUCEDURE primitive is also
modified to return the pertinent transaction identifier shoula
the callee initiate a coroutine linkage rather than return,
Invocation of LINKPRUOCEDURE then continues the dialog by
supplying ARGUMENTS and returning control to the remote
procedure, and then awaiting tne next transfer of control and tne
RESULTS that accompany it. If the remote procedure then returns,
ratner than initiating another coroutine linkage, the primitive
reports its OUTCOME and invalidates the transaction ldgentifier,

while this primitive blocks the applications program until the
remote procedure relinguishes control, a variant that simply
initiates the coroutine linkage and allows the applications
program to collect the outcome and results in a second operation
can also be providea,

6.2 Signallinag tne Caller/Callee 413

A monoloq is often more appropriate than the cialog initiated
by a coroutine linkage., The caller or callee might wish, for
example, to report an event it has delected or senda large
parameters piecemeal to minimize buifering reguirements, Since
no return parameters are required in such cases, the initiating
procedure need only "slignal" its partner, while retaining control
of the call.,

Adding to the Protocol the following system procedure extendas
the Model to support signals and enables the environment to
transmit parameters to or from another, previously initiatea
procedure without relinguishing control of the call:

SGNLPROCEDURE (tis, vyourtid, parameters)
INDEX BOULEAN LISI

Like tne TAKEPRUCEDURE procedure already descrived, its arguments
include the identifier TID ot the affected transaction, an
indication YOURTID of from whose name space tne identifier was
assigned, ana the PARAMETERS themselves,

Inis new procedure enables the environment to make availaole
to its applications program a primitive that has a calling
sequence similar to that of the system procedure but which does
not reauire YOURTID as an araument., Its implementation reguires
only that the environment identify the remote process via its
internal tables and invoke SGNLPRUCEUURE in that process,
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By requesting the acknowledgment of each call to SGNLPROCEDURE
and, it necessary, delaying subseguents calls aftecting the same
transaction until the acknowledgment arrives, the invoking
environment effects a crude form of flow control and so prevents
the remote process’ buffers from being overrun,

6.3 Solicitina Help from Superiors 4f4

As in conventional programming systems, remotely callable
procedures within a distributed system will sometimes call upon
others to carry out portions of their task. Each proceadure along
the "threaa of control" resulting from such nested calls is, in a
sense, responsiple to not only its immeciate caller but also to
all those procedures tnat lie above it along the control thread.
o properly discharge its responsipilities, a procedure must
sometimes communicate with these "superiors".

Uccasionally a procedure reaches a point in its execution
peyond which it cannot proceead without external assistance, It
might, for example, reguire additional resources or further
direction from the human user upon whose behalf 1t 1s executing.
pefore reacning this impasse, the procedure may have invested
considerable real and/or processing time that will be lost if 1t
aports.,

Adding to the Protocol the following system procedure
minimizes such inefficiencies by enabling the environment to
solicit help from a callee’s superiors:

HELPPRUOCEDURE (tid, number, intormation => solution)
INDEX INDEX any any

Its arguments include the identifier TID of the affected
transaction (the direction of the control transfer being implicit
in this case), a NUMBER identifyinao the problem encountered, and
arpitrary supplementary INFORMATION.

The primitive that this new procedure enables the environment
to provide its applications program has an identical calling
sequence. Its implementation reguires only that the environment
identify the remote process from its internal tables and invoke
HELPPROCEDURE in that process.

The search for help begins with invocation of HELPPRUCEDURE in
the caller’s environment, 1f the caller understands the problem

-l8-
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supporting a Richer Spectrum of Control Ifranstfers

(that is, recognizes its numoer) and is able to solve it,
HELPPRUCEDURE will simply return whatever SOLUTIUN information
the caller provides, Otherwise, HELPPROCEDURE must give the next
superior an opportunity to respond by calling itself recursively
in that process. The search terminates as soon as a superior
responds positively or when the end of the control thread is
reached, In the latter case, each of the nested HELPPRUCEDURE
procedures returns unsuccessfully to indicate to its caller that
the search tailed.

6.4 Reporting an kvent to Superiors

A procedure sometimes witnesses or causes an event of which
its superiors should pe made aware (for example, the start or
completion of some major step in the procedure’s execution).
Adding to the Protocol the following system procedure enables the
environment to notify a callee’s superiors of an arbitrary event:

NOTEPRUCEDURE (tid, number, information)
INDEX INDEX any

Like HELPPRUCEDURE, its arguments include the identifier TID ot
the transaction it affects, a NUMBER lidentifying the event being
reported, and arbitrary supplementary INFORMATION,

The primitive that tnis new procedure enables the environment
to provide its applications program has an identical calling
sequence, Its implementation requires only that the environment
identify the remote process from its internal taples ana invoke
NOTEPROCEDURE in that process,

By requesting acknowledgment of each call to NUTEPRUCEDURE
and, if necessary, delaying subseguents calls that affect that
transaction until the acknowleagment arrives, the invoking
environment effects a crude form cf flow control and so prevents
the remote process’ puffers from being overrun.

Notificatlon of the proceadure’s superlors begins with
invocation of NOTEPROCEDURE in the caller’s process and works its
way recursively up the threaad of control until the top is
reacned.,

=-19=-
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Apborting kxecuting Procedures

7. Aborting Executing Procedures 49

Conventional systems that accept commands trom the user sometimes
permit nim to cancel an executing command issued inadvertently or
witnh erroneous parameters, or one for whose completion ne cannot
wait. 1Inhis ablility is particularly important when the command (for
example, one that compiles a source file) nas a significant
execution time. In a distributed system, the execution of such a
command may involve the invocation of one oI more remote procedures,
lts cancellation, theretore, requires tne abortion of any
outstanding remote procedure calls. 4391

Aading to the Protocol the following system procedure provides
the pvasis for a command cancellation facility by enabiing the
environment to abort anotner, previously invoked procedure: 492

ABRIPRUCEDURE (tig)
INDEX

Its sole argqument is the identifier 1ID of the transaction 1t
affects. 493

The primitive that this new procedure enables the environment to
make availaple to the applications program has an identical calling
sequence, Its implementation requires only that the local
environment iaentify the remote process from its internal tables and
invoke ABRTPRUCEDURE in that process. 494

CONCLUSIUN 5

The expandea Protocol and Model that result from the extensions
proposed in the present paper are summarizec in Appendixes B and C,
respectively, Needless to say, many additional forms and aspects of
process interaction, of whicn Appendix D suggests a few, remain to
pe explored. Nevertheless, the primitives already made avallable by
the run=-time environment provide the applications programmer with a
powerful and coherent set of tools for constructing distributed
systems. Sa

«20=
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APPENDIX A: TRANSMISSION FORMATS FUR PCP DATA UBJECTS 7

pata objects must be encoded in a stangdard transmission format
before tney can be sent from one process to another via the
Protocol, An eftective strategy is to define several formats and
select the most appropriate one at run-time, adding to the Protocol
a mechanism for format negotiation., Format negotlation would be
anotner responsibility of the environment and coula thus be made
completely invisiovle to the applications program, 1a

Suggestea below are two transmission formats. 1The first 1is a
3b6~-pit binary format for use between 36-bit machines, the second an
8=bit binary, "universal" format for use between dissimilar
machines. Data objects are fully typed in each format to enable the
environment to automatically decode and internalize incoming
parameters should it be desired to provide tnis service to the

applications program, b
PCPB36, For Use Between 36=Bit Machines ic
pits 0=13 Unusea (zero) icl
Bits 14-17 Data type ic2

EMPTY =1 INTEGER=4 L1IST=7
BUULEAN=2 BITSTR =5
INDEX =3 CHARSIK=®

Bits 18=20 Unused (zeroc) 1c3
Bits 21-35 vValue or length N 1c4
EMPIY unused (zero)
BOOLEAN 14 zero=pbits + 1=bit value (ITRUE=1/FALSE=0)
LNDEX unsianed value

INTEGER unusead (zero)
BIISIR unsigned bit count N
CHARSTR unsianed character count N

LIST unsigned element count N
Bits 3o~ Value 7¢5
EMPTY unused (nonexistent)
BUULEAN unusea (nonexistent)
INDEX unused (nonexistent)

INTEGER two's complement fulle=word value

BITSIR bit string + zero padaing to word boundary
CHARSITR ASCIIL string + zero padding to wora boundary
L1ST element data objects

-Zl=
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PCPB8, For Use between Dissimilar Machines

Byte 0 Data type
EMPIY =1 INTEGER=4 LIST=7
BOOLEAN=¢ BITSTR =5
INDEX =3 CHARSIR=6

Bytes 1= value

EMPTY unused (nonexistent)

BOOLEAN 7 zero=pits + l=bit value (TRUE=1/FALSE=0)
INDEX 2-byte unsignea value

INTEGER 4=-pyte two’s complement value

BITSTR 2=pbyte unsigned pbit count N + bit string

+ zZero padding to byte bounaary
CHARSTR 2=byte unsigned character count N + ASCLlIl string
LiST 2-byte element count N + element data objects

‘ =23=
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APPENDIX B: THE EXPANDED PRUCEDURE CALL PROTOCOL

The Protocol that results from the extensions proposed in tnis
paper is summarized below. 1he reader should note the concise
syntactic description made possible by the underlying notion of PCP
data types.

Parameter list masks have been included not only as aaditional
parameters of the CALL message, &s proposed in the paeper, but as
arguments of the TAKEPRUCEDURE anda SGNLPROCEDURE system procedures
as well. Throughout the Protocol description, "MASK" is shorthand
for:

[LIST (variaple (CHARSTR], ...)J
Messages

LIST (route INDEX, opcode INDEX CALL=1, tia [INDEX],
pkh [(INDEX), procedure CHARSTR, arquments L1ST,
arqumentlistmask MASK, resultlistmask MASK)

LIST (route INDEX, opcode INDEX RETURN=2, tia INDEX,
outcome BUOLEAN, results LIST)

If OUTCOME is FALSE,
RESULTS is LIST (error INDEX, diagnostic CHARSTR)

Process-Related System Procedures
INIPROCESS (program CHARSTE,

credentials LIST (user CHARSTIR, password CHARSIR,
account CHARSTR))

ALUPURT (=> ph INDEX, computer CHARSTEK, port)
CNNPURT (ph INDEX, computer CHARSTR, port)
DCNPORT (en 1INDEX)

CRTROUIE (mycode INDEX, oldcode [INDEX)
=> code INDEX, ph INDEX)
DELROUVIE (vyourcode INDEX)
Package=-Related System Procedures

UPNPACKAGE (packages LISTOLfCHAKRSTRs => pkhs LISTofINDEXS)
CLSPACKAGE (pKhs LISTOfINDEXS)

-24=
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Variabple~-Related System Proceaures

CRIVARLIABLE (variable CHARSIR, value)

DELVARIABLE (variable CHARSIR)

RDVARIABLE (pkh INDEX, variable CHARSTRE,
substructure [LISTofINDEXs] => value)

WRVARLABLE (pkh INDEX, variable CHAERSTR,
substructure [LiSTotlNDEXs], value)

Procedure-Related System Procedures

TAKEPROCEDURE (tid INDEX, yourtid BUOLEAN, parameters LIST,
argumentlistmask MASK, resultlistmask MASK)
SGNLPROCEDURE (tid INDEX, yourtid BOULEAN, parameters LIST,
parameterlistmask MASK)
HELPPROCEDURE (tid INDEX, numper INDEX, information
=> solution)
NOTEPROCEDURE (tid INDEX, number INDEX, information)
ABRTPRUCEDURE (tid INDEX)

JEW 28=JAN=76 09:40
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APPENDIX C: SUMMARY UF RTIE PRIMITIVES 9

The UPS primitives made availacle to the applications program as
a result of the Model extensions proposed in this paper are
summarized pelow, Collectively, they provide the applications
programmer with a powerful and coherent set of tools for
constructing distributea systems. Some of the primitives (for
example, CRTPRUCESS anc DELPROCESS) are necessary elements of a
"network operating system (NOS)", into which DPS may 1itself one day

evolve, 9a
Processes 9b
CRIPRUCESS (computer, program, credentials => ph) 9bl
DELPRUCESS (ph) 902
LTDPRUCESS (phil, ph2 => phl2, ph21l, 1ih) 903
SEPPROCESS (1in) 9b4
Packages 9c
UPNPACKAGE (oh, packages => pkns) 9cl
CLSPACKAGE (pn, pKhs) 9c2
Variaoles 9d
CRIVARIABLE (ph, variable, value) 9dl
DELVARIABLE (pn, variable) 9d2
ROVARIABLE (ph, pKh, variable, substructure => value) 9d3
WRTIVARIABLE (pn, pkh, variable, substructure, value) 9d4
Proceaures e

CALLPROCEDURE (ph, pKh, procedure, arguments, arqumentlistmask,

resultlistmask, => outcome, results, tid) gel
LINKPRUCEDURE (tid, arguments, arqumentlistmask,

resultlistmask, => outcome, results) 9e2
SGNLPROCEDURE (tid, parameters, parameterlistmask) el
HELPPRUCEDURE (tid, number, intormation => solution) ged
NOTEPRUCEDURE (tid, number, information) 9e5
ABRTPRUCEDURE (tid) geo

-26=
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APPENDIX D: ADDITIONAL AREAS FOR INVESTIGATION 10

Although the expanded distributed programming system developed in
this paper and summarized in the previous appendix is alreaagy very
powerful, many adaitional aspects of process interaction remain, of
course, to pe explored, Among the additional facilities that the
Protocol must eventually enable the environment to provide are

mechanisms for: 10a
(1) Queuing procedure calls for long periods of time (for
example, days). 10al
(2) Broadcasting requests to groups of processes. 10a2
(3) Subcontracting work to other processes (without remaining a
middleman). 10a3
(4) Supporting brief or infrequent inter-process exchanges with
minimal startup overhead. 10a4
(5) Recovering from and restarting after system errors. 10a5

2=
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< AJUURNAL.L44375.NLS:1, >, 30=-JAN=T76 08B:45 XXX ;777 <HJOURNAL="DCE
29=JAN=Tb 183 "34375"; Title: .H1="29 Jan 75 visit by Joe Volpe of
NELC, assessing NLS for C3 experiments"; Author(s): Douglas C.
Engelbart/DCE; Distribution: /JCN( [ ACTION J ) SGR( [ ACTION J ) PKAC (
ACTIUN J ) SRI=ARC( [ INFO=ONLY ] ) 7 Sub=-Collections: SRI-ARC; Clerk:
DCE; .IGD=0; .SNF=HJRM; .RM=HJRM=7; J.PN==1; .YBS=1; .PES;

Joe Volpe of Naval Electronics Laeboratories Center (NELC), San Diego,
stopped by ARC this atfternoon,

Net=mall: NELC3030@1SIA (with note, "For Volpe")

Phone: (714) 225-6844
He is working on R&b for Command Control Communication (C3) in
association with the ARPA 1PTC C3 Frogram pbeing develcoped by Commanger
Floyd Hollister. Joe is following up on & course of action agreed upon
by Hollister when he visited ARC on 13 Jan =-=- i.€, to have some Oof Cthe
systems people at NELC learn enough about NLS to assess its potential in
their C3 Program,
Basic guestions involved in assessment (as guoted by Joe): "what is WLS
advertised to be able to @o?" and, "what is the relevant overlap witn
what 1s applicable for the C3 experimentationz" ©Or. John Schill at NELC
will be the principle person to delve into NLS; they haa alreaay
contacted Susan and Pamela about naving Pamela come down to San Liego
next week to provide some standard training, as a launching action for
thelr assessment learning.
Joe was going to get some DNLS demonstration this afternoon, ana hac
stated an explicit interest in seeing some of the graphics capability.
Elizabetn Michael was set to povide the demo, Wwhen Joe arrived, we
first sat down in my office (Joe, me, Elizabeth, and PRick watson) to get
clear about the course of action that shoula be follcowed to provide them
background and experience suitaple for the assessment.
we talked about an hour; Joe described some basic characteristics of tne
systems they were assessing (e.g, of ARPA=- or Navy=supported origin,
suitable for experimention in a special environment they are creating,
etc). He mentioned that "C3" could just as well pe callea "Mangement"
system; that the support reaquired of the system by different commanders
varied consiaerably depending upon their "management" style, and thus
the system must be adaptaple, He had participated in the evolution of &
tairly sopnisticated computer=-based system, and mentioned how the system
seemed Lo reach a peak of enthusiastic and skillful use soon atter
evolution stopped, and that some time later 1ts use had decayed
considerably, we agreed that the dynamics of how systems were accepted
and how their use was maintained by different organizations was
something needing to pe learned ebout. 1 sala that we noped their C3
R&D would include pursuit of an understanaing of tnese factors,
Joe frankly stated that he had formed a rather dim view of NLS nimself,
pased upon a personal experience in tiying to develop a document with
somebody in wWashington whom he understanas to have been trained in NLS.
we said that our business was to support the applications architects,
and that we didn’t mind at all dealing with such impressions, as long as
we woula be given what we consider a fair chance to present our case and
to provide appropriate experiences for the person making the assessment.
Under a concern about a hastily arranged training session, far from the
nearest TIP, we pointea out that poor terminals ana communications would
make it extremely difficult to train, learn, do assessment exercises,
etc, on a fair pasis.
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The ena agreement is tnat Pamela would go down to NELC early next week
(assuming that appropriate arrangements and agreements are made with
Susan anda Jim worton); and that tentatively it would be expected that
John Schill would spend the week of 9 Feb nhere at AKC, getting & private
agaptation of the AKW Seminar, 1 tentatively put & $1500 figure as our
charge for a special, one-person sSeminar, we will see 1f the cnarge can
be set up as a flat purchase for a standard course, so0 NELC can pay 1n a
simple manner (i.e.,, without going through some contract account). Joe
seemec to think that this approach was feasiple,
Joe was then given a short demo by Elizabeth, He tookK tne following
documents away with him:
Engeloart, "Coordinated Information Services for a Discipline=- or
Mission=Oriented Community," (12445,)
Engelbart, Norton, watson, "The Augmentea Knowledge workshop,"
(14724,)
lroy, "CML Paper" (27266,)
Lentman, "NLS File System" (27292,)
wmatson, "Deslgn of a User Interface,"
ARC brochure, "seminar on the Augmented Knowledge workshop"
Meyer, "Executive Intormation Tools" (34111,)
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3-FEB=76 18:56 34403"; Title: .Hl="Better Use of the Statistics we‘re
Collecting"; Author(s): E. S. VonGehren/ESV; Distribution: /AID( [
ACTION ) ) ; Sub=Collections: NIC AID; Clerk: ESV; .1GD=0; .SNF=HJRM;
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Fellow KwWwACers =

Here at AMC we are building a user community wnich is growing every aay
and which we project for the not too distant future, will exceed the
community which ARC is building, We hope that we will be aple to do this
with a minimum of "unworkable" decisions. Part of this 1s knowing wnat’s
going on now and forcasting future trends.

1 have recently been speaking with Bud Pine about this and asked 1f tne
user statistics wnich are collected could show us some user trends. In
particular what we would like to know is:

what is the aistrioution of our usage time - i.e,, what 1s the
clustering we experience auring our peak hours? (This statistic,
unfortunately may be effected by system load; when the load is high
at office=-1 and response is slow we tend to put off our "serious"
WOrK.) We would like to see this statistic as an AMC composite and
by individual,

what is the average length of time for any login session (we don‘t
have tne luxury to be connected all day)? 1This we would like to see
as a composite and by individual.

How much time are we spending in each of the "subsystems" (don‘t
forget to include time detachea)? Composite and indiviagual.

Ihere may be otner statistics that you can recommend; I would appreciate
any suggestions you have to otter., Bud said that there is a lot ot data
which is being collected and that if interest is expressed the routines
could be built to pull it together. 1 would like both your show of
interest and your suggestions for better use of the data. AMC needs to
Know more aoout our usage patterns, and i1f you‘'re bullding for the
future as we are, 1 suspect you do too.

Ea
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1l think your Help working paper 27495 is an accurate representation of
the decisions made Monday except for 4Cl1B, 1 woula re-word two other
paragraphs to clear up some ambiguity.
. Tne paragracnh at 4ClpB states:
1f in outline mode when a BUG or menu number is given, HELP will
show the desianated tovic in full view mode, If a word rather
than a menu number is typed, HELP will 100k up the word without
changing view modes.
This and the paragraph following it are interesting suggestions but 1
don‘’t remember coming to agreement on them in the meeting, 1 can see
a few problems,
It would make "locator" type cross=file functions aifficult,
(nis, I think, is also something that DSM mentioned the NIC would
like to be able to do easily.
1t would make finding a particular title under otner titles in the
same file difficult., (The default viewspecs for outline contain
"ep".) .
Another draw back is tne user couldn’t just point with the mouse ,
to a reference link or to get an outline view. '
Finally, it is "inconsistent with NLS" (not that I think that in |
itself is always a valid argument) but it is also confusing to l
nave two different functions for the same action depend on what :
viewspecs are in effect, 1t 1s more straight forward to nave ;
difterent functions represented by different explicit actions on |
the part of the user, |
Part of the confusion arises from having to explain tc the user |
and the user having to remember that the same action sometimes '
does one thing and sometimes does another., However, even if
. the user was familiar with the rules, there are times when it
is difficult to tell just by looking at the text (expecially in !
DNLS) wnetner you are lookina at a "FULL" view of & taple or an |
"OUILINE" view 0of a plex that is set up to look like a table. |
For examples, see <isic, xnelp, nls, prompts>, <isic, xhelp, |
nls, intileaddress>. |
Ihe oobvious solution is to have "D always mean the OUTLINE function
and pick some other character to mean FULL. when using TYPEIN, tnis l
is consistent with the NLS convention of having different codes on
the end ot an address indicate different views, 1 would propose I
RETURN be used to aiways mean the FULL function. TIhe user should
also be able to define whatever key she or he wants for this |
tunction.
From tne mouse we alreaay have a function which means "recognize this
worda". Currently it only works for the directorv and file name
levels but it will eventually be extendead to the statement name
level. It makes sense to use this function to explicitly point to a
word with the mouse,
Ine followling are the Lwo paragraphs 1 would re=word,
1 would chanae 4A2B "Link taking" to read:
If the user should also be aple to asks to see a specific
statement in an outline view, and the statement contains a link,
then the link will be taken as in the Jump (to) Link command.
Parenthetical comments will not be taken as links, only items in
angle-brackets., 1nhe user will be able to sée links unless they
are hidden by line clipping viewspecs or some future comment

e facility.

1 woula change 4Cob "Last" to read:
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Prints the last view shown. Mav have to restore the viewing mode,
Ine previous views are rememberead in the order in whicn they are
viewed (including any ftile changes that may occur) and the current
. view 1s forgotten when the last view 1s reaqguested.,
other comments: it seems "Outline" ana "Full" commands would change
the current view as well as the mode 1f no TYPEIN 1s specified.
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INTRODUCTION TO TNLS

AKW = Augmented Knowledge Workshop
PURPOSE OF SYSTEM: Augmentation of Knowledge Work

GOAL: To provide computer based tools to accomplish all aspects of
knowledge work with an emphasis on collaboration.

OVERVIEW of system
NLS = oN Line System
TNLS = Typewriter Version
CAPABILITIES OF SYSTEM:
Composing
Editing
Studying
Structuring
Browsing - viewing
Printing
Publishing
Communicating -

sending and receiving mail, messages, documents;
teleconferencing; etc.

Storing and retrieving -
record keeping, library services, data bases, searching, etc.

Calculating
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Course Organization
NLS COURSE LEVEL:

NLS training is divided into five courses for ease of learning. Each
level corresponds to what can be covered at one time. The things
introduced at each level are determined by difficulty, usefulness,
complexity, and quantity (i.e., so that there is not an excessive
amount to cover at any one time).

Each level in the series of NLS courses contains most of the
commands from the previous level for review in addition to the
commands to be introduced (which are marked by an *).

BASIC TNLS

This is the first course level (basic) which covers those commands
necessary to enter, edit, and "mail" typewritten information. It has a
spgcia% structure and is published in the Journal (see -- Journal,
33874, ).

®INTRODUCTION TO TNLS STRUCTURE AND VIEWING

This is the second course which introduces NLS structure
(hierarchical) and special tools for viewing structured information
("viewspeecs").

NLS is divided under headings for the purposes of this course. The
commands under each heading can be used to perform the general operation
denoted by the heading, e.g., "printing" includes commands that cause the
system to print in various ways. Certain headings are introduced in later
courses.

COURSE HEADINGS:
. GETTING TO NLS
STRUCTURE
PRINTING
ADDRESSING
EDITING |
. COMMUNICATING

TROUBLE SHOOTING AND HELP

NV EWN -

®¥NOTE: TO BE EFFECTIVE, THIS COURSE MUST BE PRECEDED BY THE BASIC COURSE
AND SUFFICIENT TIME TO PRACTICE AND BECOME THOROUGHLY FAMILIAR WITH THE
BASIC COURSE MATERIAL.
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DEFINITIONS FOR THE COURSE OUTLINE
<SP> = You type a space.
[ ] = Comments and suggestions will appear in brackets.

Uppercase words = You specify the appropriate information for that command
phrase, e.g., TYPEIN.

OK or CR = you type a Carriage Return; prompted by OK:.

CTRL = hold down the control (CTRL) key WHILE typing the specified
character.

<ESC> = the ESC, ALT MODE or ESCAPE key on your terminal.

BASE C: = the TNLS ready signal. It means that you can type in an editing
or file handling command (like home base...)

SEND C: = the Sendmail subsystem ready signal. It means that you can type
in a Sendmail command.

ADDRESS: = Specify a location in an NLS file. End it with an OK. For
current location, just type OK. Prompted by A:.

COMMANDS = You type some characters to tell the computer what to do. The
characters you type are represented by the uppercase letters in each
"command word"; the rest are lower case.

CONTROL MARKER (CM) = WHERE YOU ARE: Where the computer thinks you are
pointing to (to some character in some file); you may move it by
specifying an ADDRESS; this is where your command will be done. Note:
your address must be followed by an OK or a Carriage Return.

*EVEL-ADJUST: specifies level relative to addressed statement -- type
any number of u's [for upl, d's [for down] followed by an 0K, or just an
0K for the same level, prompted by L:.

#STRUCTURE: Statement or Branch or Group, prompted by C:

*STRING: Character or Word or Text, prompted by C:

*TYPEIN = a string of characters from the keyboard, ending with an OK,
prompted by T:. [TYPEIN has a special form when a FILENAME or Link or
Ident is called for (You can tell from the noise words)].

#VIEWSPECS: a string of one or more viewspec characters followed by OK,
prompted by V: [type just OK if no viewspecs are to be entered]
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*# INTRODUCTION TO TNLS STRUCTURE AND VIEWING

GETTING TO NLS
THE TERMINAL AND USE:

See the "Basic TNLS-8 Course" [You usually have to dial a
telephone number and place the
receiver in your terminal's
cradle]

ARPA NETWORK [for a new connection where you dial in]
NETWORK CONNECTION:
[I] Type E [to get the Network's attention]

[II] Type 8 O <SP> 43 CR [to open a connection to
Office-1, Host 43; BBNB is 49]

You now should be connected to TENEX and will receive the usual
notice to that effect and the @ (the TENEX ready signal).

TENEX
LOGIN PROCEDURE:
[III] Type LOG <SP> USERNAME <SP> PASSWORD <SP> CR
[The last space fills in your account

number automatically; you're then
ready to call NLS]

*For some systems to accept lower case characters, it may be
necessary to type the TENEX command:

NO RAISE CR
CALLING NLS:

[IV] Type NLS CR [it's not necessary to call NLS more
than once during one login session]

To Go to Tenex from NLS (as a subsystem):

Goto (subsystem) Tenex 0K
QUIT CR [to return to where you were]
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* Other ways to get to Tenex from NLS

*Quit Nls CR [to leave NLS]
CONTINUE CR [to return to where you were]

To leave the system, logout in NLS [from BASE only]:
<SP> Logout OK [you type only the L of logout]
To close the network connection:

@ C CR



SRI/ARC TNLS COURSE # 2 2 MAR 76

2. ORGANIZATION OF THE SYSTEM
FILES & DIRECTORIES

Information in the origin ("parent") statement of a file

The origin statement contains the file name, version number, the date
and time of last modification, the ident of the last person to modify
the file, and 4 semicolons. The statement should not be edited. It is
numbered 0, but no number will be printed.

File names
* Types of files [indicated by filename extensions]
* TXT = sequential file which can be copied into NLS

COPY = a temporary sequential file, usually a message
NLS = an NLS file which you can load and read in NLS

Load File:
Load File FILENAME OK [FILENAME WILL BE ECHOED]
User creation of files:
{SP>CReate File FILENAME OK
To see a list of all your files:
<SP>SHow Directory (of) 0K OK
FILE STRUCTURE

STATEMENT: The basic element of structure in a file
[each has a statement number]

*Relationship between statements:

*A1l1l statements have a "source" (may be the Origin) and may have
statements as "substructure”.

#STRUCTURES made up of statements:
BRANCH: a statement plus all substructure (if any)

GROUP: set of contiguous branches at the same level
and with same source
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3. PRINTING: to see specified view of stored information
[To see anything in TNLS you must print it]
Printing on a terminal:
Print File 0K
Print Rest OK
Print Journal (mail) OK
\ [easy print, typing a \ prints the statement where you are]
®* LF [line feed prints the next statement regardless of level]
* ” [print back one statement regardless of level]

* Print STRUCTURE (at) ADDRESS VIEWSPECS

VIEWSPECS: to specify what you see, use the characters below when
prompted with a V: and end with an OK.

w = Default, all lines & levels (show all of the text)
m/n = numbers on/off
y/z = blank lines on/off

[have instructor set these for your default]

* To clip levels and lines, use lower case viewspecs including:

a/b - show one level less/more

c/d - show all levels/show first level

e - show referenced statement level

g/h - show branch only/show all branches

q/r - show one line less/more

s/t - show all lines/show first lines only

w/x - show all lines, all levels/show one line,
one level

*# SIDS (Statement Identification Numbers)
I/J - SIDS on instead of statement numbers/statement
numbers instead of SIDS (when m is on)
[can be used in place of statement numbers in NLS]
G/H - Numbers (SIDS or statement numbers) right side/left
side (when viewspec m is on)
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4. ADDRESSING
Control Marker concept = where you are [travels left to right]

Jump to a new address:
Jump (to) Address ADDRESS VIEWSPECS OK

* To tell where the Control Marker is:
_/ slash command shows Control Marker context
* . period command shows statement number and character number;

* [Note that addressing can be combined with
editing, you do not have to move the
marker separately, i.e., you can give
an ADDRESS in an editing command]

ADDRESSING WITHIN A FILE
Use the following which will be referred to as IN-FILE-ADDRESS:

STATEMENT NUMBER:
Automatically assigned to a statement, but not included in it.

TYPEIN SEARCH: "TYPEIN" [must be surrounded by quotes]
where TYPEIN = the text to be searched for.

* SID: Statement IDentifier: another number assigned to each
statement, it's a permanent number (despite editing changes) [always
beginning with a zero]

* IN-FILE-ADDRESSes within one statement:

¥re skip to end (last character) of statement
[always use a plus sign]

L skip to front (first character) of statement
[always use a plus sign]



SRI/ARC TNLS COURSE # 2 2 MAR T6

* ADDRESSING BY JUMPING
[Note: Use the Jump command when you do not want the
STRUCTURE at the new location printed]
TO FIND A WORD OR STRING OF CHARACTERS (TYPEIN) [no quotes]:

% Jump (to) Word First TYPEIN VIEWSPECS OK

* Jump (to) Word Next TYPEIN VIEWSPECS OK

* Jump (to) Content First TYPE VIEWSPECS OK

* Jump (to) Content Next TYPEIN VIEWSPECS OK
[type 2 CTRL B for TYPEIN in response to RPT:
to continue to search for the same thing]

# TO JUMP BY STRUCTURE:

* Jump (to) Origin ADDRESS VIEWSPECS OK
* Jump (to) End (of Branch) ADDRESS VIEWSPECS OK

ADDRESSING BETWEEN FILES AND DIRECTORIES:

* To address another file in your directory you need to add the
FILENAME to the addresses within a file. To address a file in another
user's directory, you need to add their DIRECTORY name as well as the
filename. FILENAME and DIRECTORY must be followed by commas.

[These may be used after A: in any command]

* To address another file:

* A: FILENAME,IN-FILE-ADDRESS OK

# [If an IN-FILE-ADDRESS is not specified it
will be statement 0]

* To address another user's file:

* A: DIRECTORY,FILENAME,IN-FILE-ADDRESS OK
[e.g.: Copy Branch (from) BAIR,JHB,1 OK (to) 3a 0K 1]
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LINKS:

S
a

pecial forms of text that may be used for addressing
nd other purposes.

* Characteristics of Links:

it is text in a statement rather than typed in after
the A:

must be surrounded by angle brackets < >
(or parentheses)

may contain any logical Address

it may include viewspecs that will take effect at the
address in the link

the following forms are valid:
<DIRECTORY,FILENAME,IN-FILE-ADDRESS:VIEWSPECS>

[Without optional Viewspecs:]
<DIRECTORY,FILENAME,IN-FILE-ADDRESS>

[or in current directory:]
<{FILENAME,IN-FILE-ADDRESS>

[or in current file:]
<IN-FILE-ADDRESS>

Note that the different fields default to the current value
if not specified (the same as addresses).

¥ —- may include things other than addresses and/or

viewspecs [which will be covered by your trainer
as appropriate to your application]

*# To use a link that has been put in a statement, give the Address
of the Statement that contains the link and the letter 1 preceded by
a period after any A: , for example:

%

ump (to) Address IN-FILE-ADDRESS .1 OK

* TO GO BACK TO PREVIOUS FILES:

[N for ANSWER - next filename in stack will
be echoed; repeat for file before that;
Y for ANSWER selects that file]

|
I
* Jump (to) File Return OK ANSWER OK ‘
|
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5. EDITING
Syntax: VERB NOUN A: ADDRESS(ES) (L: LEVEL) (T: TYPEIN) OK (OK? OK)
* STRING and STRUCTURE = "nouns":

* STRING: [one of the following command words that
refers to part of a statement]

* Character
* Word [note that the system readjusts spaces]
# Text [two addresses necessary]

* STRUCTURE: [one of the following command words that refers to
one or more statements]

Statement
* Branch
* Group [two addresses necessary]
EDITING COMMANDS = "verbs":
INSERT
Insert Statement (to follow) ADDRESS LEVEL-ADJUST TYPEIN OK

# The LEVEL-ADJUST determines the level of a statement at a new
location -~ it is one of the following ended by an OK:

Just an OK = same level
# u [position up a level from referenced statement]
* d [position down a level from referenced statement]

* Insert STRING (to follow) ADDRESS TYPEIN OK

Continue to insert: CTRL E instead of OK puts you in the Enter
statement mode. Type a CTRL X to get out.
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DELETE
Delete File TYPEIN OK
Delete STRUCTURE (at) ADDRESS OK

* Delete STRING (at) ADDRESS 0K
SUBSTITUTE

Substitute STRING in STRUCTURE (at) ADDRESS OK

(New STRING) T: TYPEIN OK

(0ld STRING) T: TYPEIN OK Finished? S/Y/N: Y [for yes]
Substitutions made: number

[will replace the old STRING with new
STRING every time it finds it in the
STRUCTURE. ]

MOVE

Move STRUCTURE (from) ADDRESS (to follow) ADDRESS LEVEL-ADJUST OK

#*Move STRING (from) ADDRESS (to follow) ADDRESS OK
COPY
Copy STRUCTURE (from) ADDRESS (to follow) ADDRESS LEVEL-ADJUST OK

*Copy STRING (from) ADDRESS (to follow) ADDRESS 0K
*REPLACE

*Replace STRUCTURE (at) ADDRESS (by) TYPEIN OK

*TRANSPOSE
*Transpose STRUCTURE (at) ADDRESS (and) ADDRESS OK
*APPEND [joins two statements together to form one statement]
*¥Append Statement (at) ADDRESS (to) ADDRESS (join with) TYPEIN OK
[TYPEIN is text that will be added where the old

and new statements join]

*BREAK [to break a statement into two statements after the
visible you point to]

*#Break Statement (at) ADDRESS LEVEL-ADJUST OK

12
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UPDATE FILE [not imperative, but good practice]
Update File OK
* Update File Compact OK
[Note: this will ensure the efficient storage of a file

that has been edited extensively. To find out the percent
of efficiently used storage, use {SP>SHow File Status 95]

13
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6. COMMUNICATING with other users
SENDMAIL SUBSYSTEM and the Journal

Goto (subsystem) Sendmail 0K
Interrogate Command .

Interrogate OK
(distribute for action to:) IDENT/.LASTNAME .
[You may give a series of IDENTS '
or .LASTNAMES separated by commas] ,
(distribute for information-only to:) IDENT/.LASTNAME -
(title:) TYPEIN :
(type of source:) Message or Statement or Branch or Group .
or File (at) ADDRESS
(show status?) ANSWER j
(distribute the mail now?) ANSWER

* Tndividual commands: instead of or in addition to Interrogate, you
may use the following:

* Title TYPEIN OK

* Distribute (for) Information (Only) (to)
IDENT/ .LASTNAME OK
[You may give a series of IDENTS
or .LASTNAMES separated by commas]

* Distribute (for) Action (to) IDENT/.LASTNAME OK

* Comments TYPEIN 0K
* To send a message or statement:
* Message TYPEIN OK
® (SpP>STatement (at) ADDRESS OK
* To send a structure or file:

* <(SP>Group (at) ADDRESS OK

* Branch (at) ADDRESS OK

* File ADDRESS OK

X <SP>SHow Status 0K

14
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* Send (the mail) OK
* To identify a user by lastname or ident:

* <SP>SHow Record (for ident) .LASTNAME OK [precede by
a period]

¥ <SP>SHow Record (for ident) IDENT OK

Mailbox = (journal) branch of your initial file -- sendmail
automatically inserts citation

To leave the Sendmail subsystem when you are done:
Quit OK [returns you to Base]

SEND MESSAGE (Tenex)
Goto (subsystem) Tenex 0K

SND CR [The system will prompt you:]

(To (? for help): ) TYPEIN CR [lastnames separated by comma]
(ce (2?2 for help):) TYPEIN CR [lastnames separated by comma]
(subject:) TYPEIN C3 [subject of your message]

(message:) TYPEIN

CRTL Z [to terminate the message]
(Q, S, ?, carriage return:) [to send the message]
QU CR [to return to NLS

* To abort a send message before sending it type a CTRL C

Linking (Tenex)

first: Goto (subsystem) Tenex 0K

WHE<ESC>re (is) USERNAME CR [do not link when user is in
SNDMSG, OUTPRC, NOUTPRC, or XLIST]

LINCESC>k (to) USERNAME CR [precede comment with ; end with CR,
repeat every 3 lines]

BREAK CR [to break the link; only one person must do this]

QU CR [returns you to NLS]

15
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7. TROUBLE SHOOTING AND HELP
Immediate assistance from the system:

Type 2 for commands or needed information after any prompt.

* HELP:
*Type CTRL Q for help concerning what you are doing or type H for
Help command (after typing H you can type any word in NLS you wish
to know about). CTRL X gets you out of Help and back to where you
were.
* Help TYPEIN OK
¥ Help OK

System Status:

Two CTRL T's [Note the words RUNNING or WAIT -- WAIT means
the computer is waiting for you to do something]

*{SP>SHow <SP>Disk (space status) OK [each user has a
certain allocation
of pages]

Send a message or sendmail item to: FEEDBACK
Call SRI/ARC, (415 326-6200, ext.3630)

Link to FEEDBACK

Remedies:

CTRL C [use only in emergencies to get to TENEX]
RESET CR
NLS CR

*If over allocation:
<SP>EXpunge Directory 0K
<SP>Trim Directory (no. of versions to keep) TYPEIN OK (really?) OK_

Update File Compact Q_K_[r'estores file more efficiently
in computer]
Delete Modifications OK (really?) OK [destroys all changes since
the last update!]

16
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If your connection is broken:

Type €0 <SP> 43 CR [Step 2 of the net login, p. 4]
To check if you are detached, use the where command:
WHERE <SP> USERNAME CR
If you are detached, instead of logging in, type:
ATT <SP> USERNAME <SP> PASSWORD <SP> CR
CTRL O [to wake up NLS if that's where you were, or:]
CTRL C_NLS CR
If you are not logged in repeat STEP III of the Login Procedure, p.
Y

PRACTICE
Primer ("TNLS-8 Primer," Journal Accession Number -- 32954,)

* Introductory TNLS Sample Sessions for TNLS Course Level 2
(Journal Reference Number -- 33405,)

* Use Strategies

If there is time available while your trainer is present, ask her to
explain how to use the system to accomplish specific tasks, from daily
routine tasks (such as message handling) to online compostion with
multiple authors.

OTHER AVAILABLE COURSES:

*# 3. INTERMEDIATE TNLS

This is the third formal course or level of expertise, and represents
significant experience with the system. ThHe Programs and Useroptions
subsystems are introduced as well as Output Processing for printer
formating.

*# INTRODUCTION TO DNLS

This is an introduction to the display version of NLS designed to follow
the second TNLS course (it requires an understanding of structure and
viewing). It covers the use of the special workstation required for DNLS
as well as the special ways of pointing and displaying information that
are available.

17
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* EXAMPLE OF STRUCTURE:
< BAIR, MENU.NLS;1, >, 28-JAN-75 17:29 JHB ;;;;
1 SOUP
1A VEGETABLE
1B CREAM OF MUSHROOM
2 ENTREE
2A FRIED CHICKEN
2B SALMON
2B1 WITH CREAM SAUCE
2C PRIME RIBS
3 DESSERT
3A PIE
3A1 APPLE
3A1A A LA MODE
3A2 BLUEBERRY
3B ICE CREAM
3B1 VANILLA
3B2 PEPPERMINT
3B3 MAPLENUT
3B4 CHOCOLATE
4 BEVERAGE
4A TEA

4B COFFEE

2 MAR 76






Leave NLS: | Goto(subsystem)Tenex <CR> Quit NiIs <CR> <CTRL-C>
Back to NLS: QUIT <CR> CONTINUE <CR> CONTINUE <CR>
<CTRL-X> <CTRL-X>
Comments: Can use Goto Can use Quit Can do <CTRL-C>

When allowed

command after
BASE C: or SEND C:

command after
BASE C: or SEND C:

anytime, in emergencies

Use with
SNDMSG.

Goto command creates
an Inferior TENEX.
Do not type NLS
again. Use QUIT

after SNDMSG.

Can not CONTINUE
after SNDMSG; so
use Goto command
instead. -

Can not CONTINUE
after SNDMSG; so
use the Goto
command instead
when possible. .

DIFFERENT WAYS TO GET BETWEEN NLS AND TENEX (EXEC)




EDITING COMMANDS

Force (case)

Sort

VERBS NOUNS
Insert Structure
Substitute® Statement
Delete Group (needs two addresses)
Move Plex
Copy Branch
Replace 3
String

Transpose

Text (needs two addresses)
Append

Word
Break

Character
Visible
Invisible
Link

*Substitute command requires three command words.

QUICK REFERENCE SUMMARY OF SECOND COURSE LEVEL

TNLS EDITING COMMAND WORDS




SENDMESSAGE

SENT IN TENEX

SENT TO USERNAMES (DIRECTORIES)
DELIVERED IMMEDIATELY

USED TO SEND IMPROMPTU MESSAGES
NOT CATALOGUED

NO AUTHOR COPY )

READ IN TENEX (MESS)

SENDMAIL
SENT IN NLS
SENT TO IDENTS (INDIVISUALS)
DELIVERED SEVERAL TIMES DAILY

USED TO SEND ALREADY EDITED AND :
IMPROMPTU MESSAGES

AUTOMATICALLY STORED AND CATALOGUED
AUTOMATIC AUTHOR COPY
READ IN NLS (PRINT JOURNAL)

SOME OF THE DIFFERENCES BETWEEN SENDMESSAGE AND SENDMAIL



COMMUNICATING

I s
l l

i TENEX I
L___r____J
I
|

1
NLS
“BASE C:"”
A . 4
Goto Tenex <CR> QUIT <CR> Goto Sendmail <CR> Quit <CR>
k ¥
TENEX SENDMAIL
“e" “SEND C:**

4

SND <CR> <CTRL-Z> <CR> LINK

USERNAME <CR> BYE <CR>
¥
SNDMSG LI[ZJ;] I\-K]G




Journal Accession Number: 34668

The TNLS Third Course OQutline:
Intermediate NLS

ARC-ADG

5 MAR 76

Applications Development

Augmentation Research Center
Stanford Research Institute
Menlo Park, California 94025




SRI/ARC TNLS COURSE # 3 5 MAR 76

NLS COURSE LEVEL:

Each level in the series of NLS courses contains most of the commands
from the previous level for review in addition to the commands to be

introduced (which are marked by an *).

¥Most of the commands from Course I are not included.

*THREE -- INTERMEDIATE TNLS

This is the third session or level, and is intended for users who
have completed courses I and II and have had experience with the system
at level II. The Programs and Useroptions subsystems are introduced,
OQutput processing is covered, and the Base and Sendmail subsystems are

expanded.

* COURSE HEADINGS:
1. GETTING TO NLS
. STRUCTURE
3. PRINTING
4. ADDRESSING
5. EDITING
6. COMMUNICATING
7. TROUBLE SHOOTING AND HELP
8. OUTPUT PRINTING
9. PROGRAMS
10. USEROPTIONS - CUSTOMIZATION OF NLS

*
*
*

#NOTE: TO BE EFFECTIVE, THIS COURSE MUST BE PRECEDED BY THE BASIC AND
INTRODUCTORY COURSES AND SUFFICIENT TIME TO PRACTICE AND BECOME FAMILIAR

WITH THE MATERIAL THEY COVER.
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DEFINITIONS FOR THE COURSE OUTLINE

<SP> = You type a space.
[ ] = Comments and suggestions will appear in brackets.

Uppercase words = You specify the appropriate information for that command
phrase, e.g., TYPEIN.

*0K or CR = one of the following:

a Carriage Return;
CTRL B -- executes the command and starts it over again up to

the first place where you specify an address or other variable.
You leave the Repeat Command mode by typing CTRL x.

CTRL E -- in the BASE subsystem only, places you in the Enter
mode, entering a statement at the current marker location. You
leave the Enter mode by typing CTRL X after the last OK to enter

your last statement.

CTRL = hold down the control (CTRL) key WHILE typing the specified
character.

<ESC> = the ESC, ALT MODE or ESCAPE kéy on your terminal.

ADDRESS: = Specify a location in an NLS file. End it with an OK. For
current location, just type OK. Prompted by A:.

COMMANDS = You type some characters to tell the computer what to do. The
characters you type are represented by the uppercase letters in each
"command word"; the rest are lower case.

CONTROL MARKER (CM) = WHERE YOU ARE: Where the computer thinks you are
pointing to (to some character in some file); you may move it by
specifying an ADDRESS; this is where your command will be done. Note:
your address must be followed by an OK or a Carriage Return.

#*DESTINATION = ADDRESS 0K
When referring to Group or Text, two ADDRESSES are needed.

LEVEL-ADJUST: specifies level relative to addressed statement -- type any
number of u's [for upl, d's [for down] followed by an 0K, or just an OK
for the same level, prompted by L:.

*#SOURCE = ADDRESS 0K
When referring to Group or Text, two ADDRESSES are needed.
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*#STRING: Character or Word or Visible or Invisible or Text or Link,
prompted by C:

*STRUCTURE: Statement or Branch or Group or Plex, prompted by C:

TYPEIN = a string of characters from the keyboard, ending with an OK,
prompted by T:. [TYPEIN has a special form when a FILENAME or Link or
Ident is called for (You can tell from the noise words)].

VIEWSPECS: a string of one or more viewspec characters followed by OK,
prompted by V: [type just OK if no viewspecs are to be entered]
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*INTERMEDIATE TNLS COURSE OUTLINE
1. GETTING TO NLS
ARPA NETWORK [for a new connection where you dial inl]
NETWORK CONNECTION:
[I] Type E [to get the Network's attention]

[II] Type @ O <SP> 43 CR [to open a connection to
Office-1, Host U43; BBNB is 49]

You now should be connected to TENEX and will receive the usual
notice to that effect and the @ (the TENEX ready signal).

TENEX
LOGIN PROCEDURE:
[III] Type LOG <SP> USERNAME <SP> PASSWORD <SP> CR
[The last space fills in your account
number automatically; you're then
ready to call NLS]

For some systems to accept lower case characters, it may be
necessary to type the TENEX command:

NO RAISE CR
CALLING NLS:

[IV] Type NLS CR [it's not necessary to call NLS more
than once during one login session]

#*TENEX "EXECUTIVE"

Other ways to get to Tenex from NLS

Quit Nl1s CR [to leave NLS]
CONTINUE CR [to return to where you were]
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2. ORGANIZATION OF THE SYSTEW
FILES & DIRECTORIES

Types of files [indicated by filename extensions]

TXT = sequential file which can be copied into NLS
COPY = 2 temporary sequential file, usually a message
NLS = an NLS file which you can load and read in NLS

# System creation of files: certain files are created automatically by
the system and may have an effect on disk allocation, e.g.,
message.txt, message.copy, and other files that are necessary to
support your NLS.

*# [SHow Directory defaults to your directory =- you may see
a list of the public files in other's directories]
<3P>3How Directory (of) OK/T OK
FILE STRUCTURE

STATEMENT: The basic element of structure in a file |
[each has a statement number] |

Helationship between statements:

A1l statements have a "source" (may be the Origin) and may have
statements as "substructure".

STRUCTURES made up of statements:
BRANCH: a statement plus all substructure (if any)

GROUP: set of contiguous branches at the same level
and with same source

*PLEX: complete l1ist of branches at the same
level and with the same source.
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*¥0ther relationships between statements:

®END:
®UP
*DOWN:
*BACK:
*NEXT:
*TAIL:
*HEAD:

last statement of branch

one level up from current statement

one level down from current statement

immediately preceeding statement regardless of level
next statement regardless of level

last statement of plex at the level pointed to

first statement of plex

*SUCCESSOR: statement immediately succeeding current

statement at same level with same source

*PREDECESSOR: statement immediately preceding current

statement at same level with same source

2
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3. PRINTING: to see specified view of stored information
LF [line feed prints the next statement regardless of level]
[print back one statement regardless of level]
Print STRUCTURE (at) DESTINATION VIEWSPECS

VIEWSPECS: to specify what you see, use the characters below when
prompted with a V: and end with an OK.

* Or use the command:
<SP>SEt Viewspecs VIEWSPECS OK

*# To list viewspecs in effect:
<SP>3How Viewspecs OK

* To reset all viewspecs to the default values:
<SP>RESet Viewspecs 0K

w = Default, all lines & levels (show all of the text)
m/n = numbers on/off
y/z = blank lines on/off

To clip levels and lines, use lower case viewspeecs including:
a/b - show one level less/more
c/d - show all levels/show first level
e - show referenced statement level
g/h - show branch only/show all branches
q/r - show one line less/more
s/t - show all lines/show first lines only
w/x - show all lines, all levels/show one line,
one level

*# To format and show extra info, use uppercase viewspecs
A/B - level indenting on/off
C/D - snow/don't show statement names (explained in next
section)
E/F - paginate/don't paginate
G/H - statement numbers right/left
K/L - show/don't show statement signatures
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SIDS (Statement Identification Numbers)
I/J - SIDS on instead of statement numbers/statement
numbers instead of SIDS (when m is on)
[can be used in place of statement numbers in NLS]
G/H - Numbers (SIDS or statement numbers) right side/left
side (when viewspec m is on)

* Viewspecs may be combined -- the right most character has the
final say. The effect is cumulative, e.g., V: xrc will show all
levels, 2 lines.
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4,

ADDRESSING
To tell where the Control Marker is:
/ slash command shows Control Marker context

period command shows statement number and character number;

[Note that addressing can be combined with
editing, you do not have to move the
marker separately, i.e., you can give
an ADDRESS in an editing command]

*[Note the control marker location after complex editing, i.e.,
it moves with a moved structure, is at the last statement edited
for the use of CTRL E, and so on]

* The slash / may be an ADDRESS element or a command.

* The backslash \ may also be an ADDRESS element or a command.

ADDRESSING WITHIN A FILE
Use the following which will be referred to as IN-FILE-ADDRESS:

STATEMENT NUMBER:
Automatically assigned to a statement, but not included in it.

CONTENT SEARCH: "TYPEIN" [must be surrounded by quotes]
where TYPEIN = the text to be searched for.

¥ "TYPEIN"=s [limits search to current statement]

* word-search: "word"=w
moves the CM to the next occurrence of that word.

*# TAB command [repeats the previous search for word
or content]

* STATEMENT NAMES: "name" a statement so it can be pointed to by
typing its name in an ADDRESS, after any A: prompt. A name is the
first set of characters in the statement between the delimiters.

* name-delimiters: Enclose, and define for system recognition,
statement names. The default name delimiters are NULL NULL. This
means that the first word of any statement is its name if no space
precedes it.

#<(3P>SEt Name (delimiters in) STRUCTURE (at) DESTINATION (left
delimiter) CONTENT (right delimiter) CONTENT OK
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*(SP>RESet Name (delimiters in) STRUCTURE (at) DESTINATION OK
[to default in useroptions]

#{SP>SHow Name (delimiters for statement at) DESTINATION OK

SID: Statement IDentifier: another number assigned to each
statement, it's a permanent number (despite editing changes) [always
beginning with a zero]

#Renumber a file's SIDs consecutively with:
<SP>RENumber Sids (in file) 0K

IN-FILE-ADDRESSes within one statement:

*# Letters PRECEDED IMMEDIATELY BY A PLUS (+) mean SKIP FORWARD, BY A
MINUS (-) mean SXIP BACKWARD. A number between the plus or minus
and the letter indicates the number of skips.

+e skip to end (last character) of statement
[always use a plus sign]

+f skip to front (first character) of statement
[always use a plus sign]

* 1 skip to link [+ or - preceding]

* oy skip words [+ or - preceding]

* SHORT IN-FILE-ADDRESSes [precede by a period]:

* These address elements may be combined in series in the same
address field along with any other address elements, and if logical
will move the pointer to each address specified in sequence.
For example: Print Statement (at) .n.t OK OK will print the
tail of the next plex.

* [A number before any of these letters indicates the number of
moves (default for number is 1)].

L RS | link [find and jump on the next link, see "Links"]

* fr file return [to position in previous file]

oo return [to previous control marker location within
a file]

*0b back [one statement]

% .d down [one level]

10
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* e end [of branch]

* .h head [of plex]

* .n next [statement]

* o origin [of file]

B: 2D predecessor [same level, same source]
* .5 successor [same level, same source]

ot tail [of plex]
* u up [one levell
ADDRESSING BY JUMPING

LNote: Use the Jump command when you do not want the
STRUCTURE at the new location printed]

TO FIND A WORD OR STRING OF CHARACTERS (CONTENT) [no quotes]:
Jump (to) Word First CONTENT VIEWSPECS OK
Jump (to) Word Next CONTENT VIEWSPECS OK
Jump (to) Content First CONTENT VIEWSPECS OK
Jump (to) Content Next CONTENT VIEWSPECS OK

[type a CTRL B for CONTENT in response to RPT:
to continue to search for the same thing]

*# TO FIND A STATEMENT BY ITS NAME:
* Jump (to) Name First CONTENT VIEWSPECS OK
*# Jump (to) Name Next CONTENT VIEWSPECS OK
* Jump (to) Name Any CONTENT VIEWSPECS OK

¥ TO GO BACK TO PREVIOUS LOCATIONS WITHIN THE CURRENT FILE:
* Jump (to) Return OK ANSWER OK

[type an N for ANSWER - next flashback
in stack will be echoed; repeat for file before that]

11
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TO JUMP BY STRUCTURE:

¥ Jump (to) <SP>Next DESTINATION VIEWSPECS 0K
Jump (to) Origin DESTINATION VIEWSPECS OK

* Jump (to) Back DESTINATION VIEWSPECS OK

Jump (to) End (of Branch) DESTINATION VIEWSPECS OK
*# Jump (to) Tail DESTINATION VIEWSPECS OK

* Jump (to) Head DESTINATION VIEWSPECS OK

* Jump (to) Down DESTINATION VIEWSPECS 0K

* Jump (to) Up DESTINATION VIEWSPECS OK

*# Jump (to) Predecessor DESTINATION VIEWSPECS OK

* Jump (to) Successor DESTINATION VIEWSPECS OK

ADDRESSING BETWEEN FILES AND DIRECTORIES:

To address another file in your directory you need to add the FILENAME
to the addresses within a file. To address a file in another user's
directory, you need to add their DIRECTORY name as well as the
filename. FILENAME and DIRECTORY must be followed by commas.

[These may be used after A: in any command]

To address another file:

A: FILENAME,IN-FILE-ADDRESS OK

[If an IN-FILE-ADDRESS is not specified it
will be statement 0]

To address another user's file:

A: DIRECTORY,FILENAME,IN-FILE-ADDRESS 0K
[e.g.: Copy Branch (from) BAIR,JHB,1 OK (to) 3a OK ]

* You may add VIEWSPECS in an Address field in any of the above cases:
* A: ADDRESS:VIEWSPECS 0K

# [Note that it is necessary to precede Viewspecs
with a colon]

12
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LINKS: special forms of text that may be used for addressing
and other purposes.

Characteristics of Links:

-- it is text in a statement rather than typed in after
the A:

-- must be surrounded by angle brackets < >
(or parentheses)

-- may contain any logical Address

-=- 1t may include viewspecs that will take effect at the
address in the link

-- the following forms are valid:
<DIRECTORY,FILENAME, IN-FILE-ADDRESS:VIEWSPECS>

[Without optional Viewspees:]
<DIRECTORY,FILENAME,IN-FILE-ADDRESS>

[or in current directory:]
<FILENAME,IN-FILE-ADDRESS>

[or in current file:]
<IN-FILE-ADDRESS>

®* [or:] <:VIEWSPECS> [only the viewspecs will be changed]

Note that the different fields default to the current value
if not specified (the same as addresses).

-- may include things other than addresses and/or
viewspecs [which will be covered by your trainer
as appropriate to your application]

To use a link that has been put in a statement, give the Address of
the Statement that contains the link and the letter 1 preceded by a
period after any A: , for example:

Jump (to) Address IN-FILE-ADDRESS .1 0K
¥ If there is more than one link in a statement, .1 will take the

first link in the statement or the first link to the left of the
CM.

13
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TO GO BACK TO PREVIOUS FILES:

Jump (to) File Return OK ANSWER 0K
[N for ANSWER - next filename in stack will
be echoed; repeat for file before that;
Y for ANSWER selects that file]
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5. EDITING
Syntax: VERB NOUN A: ADDRESS(ES) (L: LEVEL) (T: CONTENT) OK (OK? OK)
STRING and STRUCTURE = "nouns":

STRING: [one of the following command words that
refers to part of a statement]

Character

Word [note that the system readjusts spaces]

Text [two addresses necessary]

* Visible [contiguous printing characters, readjusts spaces]
# Invisible [contiguous non-printing characters]

* Link [all characters between parentheses or <>]

STRUCTURE: [one of the following command words that refers to
one or more statements]

Statement

Branch

Group [two addresses necessary]
¥ Plex

¥To repeat a command up to the address or first variable: type <ESC>
or CTRL B after BASE C:

INSERT
Insert Statement (to follow) DESTINATION LEVEL-ADJdST CONTENT OK

The LEVEL-ADJUST determines the level of a statement at a new
location -- it is one of the following ended by an OK:

Just an UK = same level
u [position up a level from referenced statement]
d [position down a level from referenced statement]

Insert STRING (to follow) DESTINATION CONTENT OK

15
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Continue to insert: CTRL E instead of OK puts you in the Enter
statement mode. Type a CTRL X to get out.

DELETE
Delete File CONTENT OK
Delete STRUCTURE (at) DESTINATION OK
Delete STRING (at) DESTINATION OK
SUBSTITUTE

Substitute STRING in STRUCTURE (at) ADDRESS 0K
(New STRING) T: TYPEIN OK
(01d STRING) T: TYPEIN OK Finished? S/Y/N: Y [for yes]
Substitutions made: number
[will replace the old STRING with new
STRING every time it finds it in the
STRUCTURE. ]
MOVE
Move STRUCTURE (from) SOURCE (to follow) DESTINATION LEVEL-ADJUST OK
Move STRING (from) SOURCE (to follow) DESTINATION OK
COPY

Copy STRUCTURE (from) SOURCE (to follow) DESTINATION LEVEL-ADJUST
OK

Copy STRING (from) SOURCE (to follow) DESTINATION OK

*Copy Directory (of) OK/T (to follow) DESTINATION LEVEL-ADJUST 0K
REPLACE

Replace STRUCTURE (at) DESTINATION (by) CONTENT OK

*Replace STRING (at) DESTINATION (by) CONTENT OK
TRANSPOSE

Transpose STRUCTURE (at) DESTINATION (and) DESTINATION 0K

*Transpose STRING (at) DESTINATION (and) DESTINATION OK
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APPEND [joins two statements together to form one statement]
Append Statement (at) SOURCE (to) DESTINATION (join with) CONTENT OK
[CONTENT is text that will be added where the old
and new statements join]

BREAK [to break a statement into two statements after the
visible you point to]

Break Statement (at) DESTINATION LEVEL-ADJUST OK
*FORCE (case) [to change the case of characters]

* Force (Case) STRUCTURE (at) DESTINATION OK

* Force (Case) STRING (at) DESTINATION OK
* FORCE (case) Mode

* Force (Case) Mode Upper [or] Lower [or] First 0K

¥ SORT [sorts statements alphabetically, see Help for default
sort order] .

¥ (SP>SOrt Plex DESTINATION OK
% <(SP>SOrt Group DESTINATION OK
UPDATE FILE [not imperative, but good practice]
Update File OK
Update File Compact 0K
[Note: this will ensure the efficient storage of a file
that has been edited extensively. To find out the percent
of efficiently used storage, use <SP>SHow File Status 0K]
* Update File 0ld (version) OK

* Changing the modifications to an entire file:

¥ pDelete Modifications (to file) OK (really?) OK

17




o

SRI/ARC TNLS COURSE # 3

COMMUNICATING with other users
SENDMAIL SUBSYSTEM and the Journal
Goto (subsystem) Sendmail 0K

Individual commands: instead of or in addition to Interrogate,
use the following:

Title CONTENT OK
Distribute (for) Information (Only) (to)
IDENT/ .LASTNAME OK
[You may give a series of IDENTS
or .LASTNAMES separated by commas]
Distribute (for) Action (to) IDENT/.LASTNAME OK
Comments CONTENT OK
* Authors CONTENT OK
To send a message or statement:
Message CONTENT OK
<SP>STatement (at) SOURCE OK
To send a structure or file:
<3P>Group (at) SOURCE OK
#{SP>PLex (at) SOURCE OK
Branch (at) SOURCE OK
File DESTINATION OK
<SP>SHow Status 0K
Send (the mail) OK

To identify a user by lastname or ident:

<SP>3How Record (for ident) .LASTWAME OK [precede by
a period]

<SP>SHow Record (for ident) IDENT OK

5 MAR 76
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* Dialog support application: design philosophy behind the word Journal

# Indexes to all public Journal items:
Jump (to) Link (userguides,locator,7:xbmg) OK

# Special commands:
* (SP>PRivate OK [only those in the'distribution can read it]
* <(SP>PUblic OK
* ¢3P>INSert Status (form to follow) DESTINATION LEVEL-ADJUST OK
* process (sendmail form at) DESTINATION OK
* (SP>INItialize (specifications) OK
*# To leave the Sendmail subsystem to edit and then return without
losing anything:

Goto (subsystem) Base OK
Quit OK [returns you to Sendmaill

SEND MES3AGE (Tenex)

Goto (subsystem) Tenex OK

SND CR [The system will prompt you:]

(To (2 for help):) TYPEIN CR [lastnames separated by comma ]
(ce (? for help):) TYPEIN CR [lastnames separated by comma ]
(subject:) TYPEIN CR [subject of your message]

(message:) TYPEIN

CRTL 2 [to terminate the message]
(Q, S, 2, carriage return:) CR [to send the message]
QU CR [to return to NLS]

To abort a send message before sending it type a CTRL C

# Net distribution: the careful use of @ [you need to type 2 €'s if @

1S the Net attention character; you will see 3 @'s]

# To submit a sequential file: After (message:) type: CTRL B then F and

the complete TXT filename

19
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7. TROUBLE SHOOTING AND HELP
Immediate assistance from the system:
Type ? for commands or needed information after any prompt.
HELP:

Type CTRL Q for help concerning what you are doing or type H for
Help command (after typing H you can type any word in NLS you wish
to know about). CTRL X gets you out of Help and back to where you
were.
Help TYPEIN OK
Help OK

System Status:

Two CTRL T's [Note the words RUNNING or WAIT -- WAIT means
the computer is waiting for you to do something]

<SP>SHow <SP>Disk (space status) OK [each user has a
certain allocation
of pages]

*#{SP>SHow File Status 0K
*Verify File OK

Send a message or sendmail item to: FEEDBACK
Call SRI/ARC, (415 326-6200, ext.3630)
Link to FEEDBACK
Remedies:
CTRL C [use only in emergencies to get to TENEX]

RESET CR
NLS CR

If over allocation:
{SP>EXpunge Directory OK
<SP>Trim Directory (no. of versions to keep) CONTENT OK (really?) OK

Update File Compact OK [restores file more efficiently
in computer]

Delete Modifications OK (really?) OK [destroys all changes since

the last update!]
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% 3. OUTPUT FOR PRINTING
* Qutput processor directives
* The directives that must be inserted in a file to permit output
processing can be inserted automatically by a program that attaches the
subsystem Format (see Section 9.)

* The following directives are the most commonly used.
[precede with . and follow with ;]

* Pagination:

* PBS paginate before statement

* PES paginate at end of statement

* Grab=z=n paginate if can't fit n lines on current page
* PNzn set page number to n

* Headers:

# 1= n set header 1 (top of every page)
* Special text:

* GD generate text for current date

* Vertical Spacing:

* YBS=n blank distance (lines) between statements
¥ YBL=n blank distance (lines) between lines
* GCR generate carriage return

* Indenting:
¥ Center=n center n lines

* IFirst indentation of first line of every statement

21




- -

SRI/ARC TNLS COURSE # 3 5 MAR 76

* Numbering:
*# SN=0n/0ff left statement numbers on/off

# SNF=n statement numbers right justified to the nth
character position

* Stop printing:

*¥ Halt stop printing at this point; as if file ended
nere

* Post=0On/0ff Post=0ff postpones printing until it sees
Post=0n

22
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* Qutput to a printer

# Qutput (to) Remote (printer -- TIP) CONTENT (Port #) CONTENT OK (Send
Form Feeds?) N (Simulate?) ANSWER (Wait at page break?) ANSWER (Go?) N

(Type CA when ready, CD to abort) OK
[If you have access to a printer wired to a TIP]

* Qutput (to) Remote (printer -- TIP) CONTENT (Port #) CONTENT OK (Send
Form Feeds?) Y (Wait at page break?) ANSWER (Go?) N (Type CA when
ready, CD to abort) OK

* Qutput to a typewriter terminal

¥ OQutput (to) Terminal OK (Send Form Feeds?) N (Simulate?) ANSWER (Wait
at page break?) ANSWER (Go?) ANSWER [type N to allow time to position
paper, type OK when ready]

* [simulate sends line feeds instead of a formfeed]

% Jutput (to) Terminal OK (Send Form Feeds?) Y (Wait at page break?)
ANSWER (Go?) ANSWER

* [your terminal must have a formfeed capability]

# Quick printing [use SENDPRINT or equivalent to send this file
to your local printer])

* JQutput (to) Quickprint File CONTENT OK
# Qutput to a sequential file [useful for sndmsg and Net transfer]

* Qutput (to) Sequential File CONTENT OK

* COM: Computer Output to Microform, what it is -- for specialists only




SRI/ARC TNLS COURSE # 3 5 MAR 76

¥ 9, PROGRAMS
¥ Programs subsystem

%# Only Class I User Programs are covered in the Third course; most of
these load as subsystems with NLS command words.

*# Goto (subsystem) Programs OK
*# [,oad Program CONTENT OK

% Quit OK [to leave Programs]
* Run Program CONTENT OK

# User Programs subsystems -- see the Brief Guide to User Subsystems
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*#10. USEROPTIONS SUBSYSTEM
[dote: "or" is used here to indicate the alternative command words]

*Goto (subsystem) Useroptions 0K

*Feedback Indenting [or] Length [or] Verbose [or] Terse
[indents, controls length, or turns noisewords on and off]

#(SP>Herald Length [or] Verbose [or] Terse

#¢SP>Printoptions Right (margin is column) [or] Left (margin is column)
[or] Bottom (margin is line) [or] Page (size is lines) [or] Indenting (per
level) CONTENT OK:

[number of spaces for margins and level indenting]

*jName (delimiters defaults)(left delimiter) CONTENT (right) CONTENT OK:
[for new files]

#Show [type in the first letter of the commandword for any one of the
above] OK:

PRACTICE

Use Strategies

If there is time available while your trainer is present, ask her to
explain how to use the system to accomplish specific tasks, from daily
routine tasks (such as message handling) to online compostion with

multiple authors.
OTHER AVAILABLE COURSES:

INTRODUCTION TU DNLS

This is an introduction to the display version of NLS designed to follow
the second THLS course (it requires an understanding of structure and
viewing). It covers the use of the special workstation required for DNLS
as well as the special ways of pointing and displaying information that
are available.

# DEX (Deferred execution) [Special Course, see the DEX Userguides]

25
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EXAMPLE OF STRUCTURE:

1 SOUP
1A VEGETABLE
18 CREAM OF MUSHROOM
2 ENTREE
2A FRIED CHICKEN
2B SALMON
2B1 WITH CREAM SAUCE
2C PRIME RIBS
3 DESSERT
3A PIE
3A1 APPLE
3A1A A LA MODE
3A2 BLUEBERRY
38 ICE CREAM
381 VANILLA
382 PEPPERMINT
3B3 MAPLENUT
3B4 CHOCOLATE
4 BEVERAGE
4A TEA

4B COFFEE

< BAIR, MENU.NLS;1, >, 28-JAN-75 17:29 JHB
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