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NETWORK ON- LI NE OPERATORS
PREFACE

The operators described in this docunent have been inplenmented within
UCSB's On-Line System and nake the Network (via the NCP) accessible
to On-Line System users

A set of operators is provided to facilitate the use of the Network
by On-Line Systemusers. The operators are defined on LVL | on
system ' NET', and serve an an interface between the users and the
Net wor k Control Program (NCP), which supervises all Network
operations at this site.

A concept fundanmental to On-Line System Network operations is that of
a conpl etion code variable. Associated with each socket that is not
in the closed state is a unique variable, called a conpletion code
variable. This variable serves two purpose: it identifies the |oca
socket referenced, and upon conpletion of the operation it contains a
conpl etion code to indicate the outcone of the operation to the user
It may be used at any tinme for any purpose other than Network
operations. |Its value at the beginning of a Network operation is
imuaterial rather it is the variable itself that is inportant. In
all Network operations, whenever a conpletion code variable is called
for, the only acceptable type variable is a LO storage | ocation

ei ther case 1 or case 2.

In those operations requiring a socket to be specified by its socket
identifier, the following format is used: the site nunber of UCSB is
al ways used for local sockets, and so this itemis never specified.
The site nunber of a foreign socket, if specified, nust be a positive
integer or a LO storage location, and nmust be |ess then 256 in val ue.
If not specified, the site nunber of a foreign socket will default to
the site nunber of UCSB. A socket nunber is specified as an integer
ei ther unsigned, in which case it is assuned to be positive, or with
an explicit mnus sign, or a LO storage |ocation, of any val ue.
Negati ve socket nunbers are represented internally in tw's

conpl enent formand therefore for the purpose of the gender of a
socket, a socket nunber is even or odd according to whether its

absol ute value is even or odd, respectively.
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In all operations involving the On-Line System Network operators,
there are certain conventions concerning the format of the data sent
and received. The data is grouped in 'nmessages’ consisting of three
fields, op code, length, an text, in that order. The op code is one
byte in length and is a code which indicates howthe text field is to
be interpreted. The length field is two bytes long, and gives the
length, in bits, of the text field, which contains the actual data.
(The op code and length fields together are ternmed a header.)

The followi ng op codes are presently defined:
op code meani ng

0 This op code is a NOP. No text field exists, and the
contents of the length field are unpredictable. (This
op code is used mainly as a delimter.)

1 The text field contains EBCDI C characters, one
character per byte. The On-Line System operators
consi der the characters as intended for display as
soon as the text field has been received.

2 The text contains codes for keypushes, one byte per
key. The On-Line operators consider the keys as
i ntended for execution as soon as the text field has
been received.

3 The sane as for an op code of 2, except that the On-
Li ne operators consider that the execution of the keys
will be delayed until all data for that receive
operation has been received.

The standard format of data sent or received by the On-Line System
operators is a string of nessages, with the |ast nmessage indicated by
a header with a NOP op code, called a trailer. These conventions are
the default situation; any of them nmay be overridden by appropriate
programming. Following is a description of each operator, its
function and key sequence.

(1) OPEN

By invoking this operator, the user requests that the specified

| ocal socket be renpbved fromthe cl osed state and thus be prepared
to participate in data transfer. There are three distinct
operations that can be performed by this operator and these are
descri bed bel ow
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(A) CONNECT

By invoking this operator, the user requests that the specified
| ocal socket be logically connected to the specified foreign
socket, and that transfer of data be enabled between the two
sockets. Processing at the termnal is suspended until the
forei gn sockets either accepts or rejects the connection
attenpt. This operation is valid only when the |ocal socket is
in the closed state.

The key sequence is as foll ows:

UP QL @, @[, XA] RETURN
wher e

QL is the conpletion code variable to be associated with the
| ocal socket.

@ is the socket nunber of the |ocal socket.

@B is the socket nunmber of the foreign socket.

& is the site nunber of the foreign socket.

The follow ng conpletion codes are possible for this operation

0, The operation was successful and the connection has been
establ i shed

4, The specified conpletion code variable is already
assigned to a socket; the operation was suppressed

8, The specified | ocal socket is not in the closed state;
t he operation was suppressed

12, Al conmunication paths to the specified foreign site
are in use; the operator was suppressed

16, Local resources are insufficient to support another
connection; the operation was suppressed

20, The connection attenpt was rejected by the foreign
process

28, The specified foreign site is invalid; the operation was
suppr essed

36, Either hardware at the foreign site is inoperative or
the NCP's counter-part at the foreign site does not exist
or has failed

40, Local and foreign sockets are both either send or

recei ve sockets; the operation was suppressed

By operator command, all Network operations were

term nated; the socket will be closed

60, An NCP control transm ssion error occurred; the
operation as suppressed

44
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(B) LI STEN

This operation is a request for notification of any connection
attenpt directed toward the specified | ocal socket. Processing
at the termnal is suspended until such a call is received.
This operation is valid only when the designated | ocal socket
isin the closed state.

The key sequence is as foll ows:
UP Q1 @ RETURN
wher e

QL is the conpletion code variable to be associated with the
| ocal socket.
@@ is the socket nunber of the |ocal socket.

The follow ng conpletion codes are possible for this
operation:

0, The operation was successful and a call has been received
4, The specified conpletion code variable is already
assigned to a socket; the operation was suppressed
8, The specified |ocal socket is not in the closed state;
t he operation was suppressed
12, Local resource are insufficient to support another
connection; the operation was suppressed
44, By operator command, all Network operations were
term nated; the socket will be closed

(C) ACCEPT

Thi s operation accepts connection with the foreign socket whose
call caused successful conpletion of a previous LISTEN
operation by the specified | ocal socket. After conpletion of
this operation, data may be transferred to or fromthe | oca
socket, depending on its gender. This operation is valid only
when the | ast operation referencing the |ocal socket as a

LI STEN operation. Processing at the term nal is suspended
until the operation is conpleted.

The key sequence is as foll ows:

UP Q RETURN
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wher e

Qis the conpletion code variable associated with the |oca
socket by a previous LISTEN operation.

The follow ng conpletion codes are possible for this
operation:

0, The operation as successful, and the connection is
est abl i shed

4, The specified | ocal socket is in the closed state
(the NCP may have received an abort notification
fromthe foreign process); the operation was
suppr essed

8, The previous operation specifying the designated
| ocal socket was not a LISTEN, the operation was
suppr essed

12, Al conmunication paths to the specified foreign
site are in use; the socket has been returned to
the closed state

(2) CLOSE
This operation is a request that the specified |local socket be
returned to the closed state. |If the last operation involving
this socket was a LISTEN, this operation refuses the foreign
process connection attenpt. |If the |ast operation was a CONNECT
the attenpt is aborted. |If a connection is established, any data

intransit formthe |local socket is allowed to reach the foreign
socket and to be either received or flushed before the | oca
socket is closed.

Processing at the ternminal is suspended until the socket has been
returned to the closed state.

The key sequence is as foll ows:

DWN Q
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wher e

(3) SEND
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Q is the conpletion code variable associated with the |oca
socket .

The follow ng conpletion codes are possible for this
operation:

0, The operation was successful, and the socket has
been returned to the closed state

8, The specified conpletion code variable is not
currently assigned to a socket; the operation was
suppr essed

12, The specified |l ocal socket is in the process of
bei ng cl osed the operation was suppressed, but the
| ocal socket will be closed

36, Either hardware at the foreign site is
i noperative, or the NCP s counterpart at the
foreign site does not exist or has failed

44, By operator conmand, all Network operations were
term nated; the socket will be closed

60, An NCP control transm ssion error occurred; the
operation was aborted

64, A transmi ssion error occurred the operation was
aborted, but the socket will be closed

This operation caused data to be sent to the foreign socket.
Processing at the terminal is suspended until the data has been
received by the foreign socket, or until it has been queued
locally by the NCP

The possi bl e key sequence are as foll ows:

wher e
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STORE QL @ text @
STORE +QL @2 text Q@
STORE -QL @ text Q@
STORE . Q[ X] @B RETURN

QL is the conpletion code variable associated with the |oca
socket .

Q@ is any key except RESET.

"Text’ is a string of any length of any keys except @ and
RESET.

@B is an unsigned integer. If it is preceded by "X, the
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i nteger is assuned to be in hexadeci nal .
[ X] @ should have a val ue | ess then 256.

If QL is the first key after STORE, the keys conprising 'text’ are
not executed but rather are sent as a one byte code per key, in
one or nore standard nessages. They are preceded by a header with
the op code which indicates keys to be executed as soon as they

are received, and followed by a trailer. |If a '+ precedes Q,
the headers and the text will be sent, but no trailer. If a -’
precedes Ql, only the text will be sent. If a’'.’ precedes Ql,
[X]@B will be sent as a one byte nunmber, with no header or
trailer.

The follow ng conpletion codes are possible for this operation

0, The operation was successful, and the data has been sent

4, The specified | ocal socket is not a send socket; the
operation was suppressed

8, The specified conpletion code variable is not assigned to
a socket; the operation was suppressed

12, A previous send operation is in progress ;the operation
was suppressed

16, The connection is not fully open; the operation was
suppr essed

20, The foreign socket termninated the connection before
conpl etion of the send operation; not all the data was
transmtted

36, Either hardware at the foreign site is inoperative, or

the NCP's counterpart at the foreign site does not exist

or has failed

By operator conmmand, all Network operations were

term nated the socket will be closed

52, One or nore interrupts were received fromthe foreign
socket; the operation was suppressed

60, An NCP control transm ssion error occurred; the
operation was aborted and the socket will be closed

64, A transmi ssion error occurred; the operation was aborted
and the socket will be closed

44

(4) RECEI VE
This operation causes data to be received fromthe forei gn socket.
Processing at the terninal is suspended until the data sent by the
foreign socket has been received by the | ocal socket and
processed.

The possi bl e key sequences are as foll ows:
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LOAD Q1

LOAD +Q1

LOAD - QL @2, B RETURN
LOAD . Q1 4 RETURN

wher e

QL is the conpletion code variable associated with the |oca
socket .

@ is a positive integer, or a LO storage |location, |ess
t hen 256.

@B is a positive integer, or a LO storage |location, |ess
t han 65536

@ is a positive integer less than 5.

If QL is the first key after LOAD, one or nore standard nessages
wi |l be received and executed. The data may or may not be
executed, as soon as it is received, depending on the op code.
Processi ng of manual keypushes is suspended until a trailer is
received. |If QL is preceded by a '+, the operation is as above,
except that only one nessage, with no trailer, is received, and
the operation is only perfornmed if there is data queued for the

| ocal socket, ready to be received. ('LOAD + is intended mainly
for use with the Network On-Line Interface.) |If QL is preceded by
a’'-', astring of text whose length, in bits, is @, is received
and processed according to the op code @. If a'.’ precedes Ql,
& bytes of data are read and placed, right justified, in the LO
accunul at or.

The follow ng conpletion codes are possible for this operation

0, The operation was successful and the data has been
recei ved

4, The specified | ocal socket is not a receive socket; the
operation was suppressed

8, The specified conpletion code variable is not assigned to
a socket; the operation was suppressed

12, A previous receive operation is in progres; the
operation was suppressed

16, The connection is not fully open; the operation was
suppr essed

20, The foreign socket term nated the connection before
conpl etion of the receive operation; data is
unpr edi ct abl e

36, Either hardware at the foreign site is inoperative, or
the NCP's counterpart at the foreign site does not exist
or has failed

44, By operator command, all Network operations were
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term nated; the socket will be closed

52, One or nore interrupts were received fromthe foreign
socket; the operation was suppressed

60, An NCP control transm ssion error occurred; the
operation was suppressed and the socket will be closed

200, There was no data queued for the |ocal socket; the
operation was suppressed (applicable only to 'LOAD +')

(5) CHECK

This operation causes the status of the specified | ocal socket to
be di splayed. There is no conpletion code variabl e associ at ed
with this operation, since it is always successful and the socket
is identified by its socket number. This operation is valid at
any tinme, and with one exception, noted below, is always conpleted
i medi at el y.

The possi bl e key sequences are as foll ows:
DI SPLAY (Q RETURN...)...
DI SPLAY (Q?)...
DI SPLAY RETURN. .

wher e

Qis the socket nunmber of the |ocal socket whose status is
to be displ ayed.

Successive RETURN' S will display the status of |ocal sockets with
successi vel y higher socket nunmbers, and once DI SPLAY has been
pushed, it need not be pushed for subsequent occurrences of Q

If Qis followed by a *?', processing at the terminal will be
suspended until the socket is not in the closed state, at which

time the status will be displayed. |If the socket is not closed at
the tine the '?" is pushed, response is as if the '?" were a
RETURN.

If DISPLAY is followed i mediately by a RETURN, the status of al
non- cl osed sockets owned by the termnal is displayed, each
preceded by its associated conpletion code variable. |If this
information is nore than will fit on one tube, successive RETURN S
will display the renainder of the information
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The status has the followi ng fornat:

"I cl no’

wher e

"I cl no’
"Tmem
st at us.
"fgnsite’
bl ank.
"fgnno’
bl ank.
"deficit’

"men 'fgnsite 'fgnno' ’deficit’

is the socket nunber of the |ocal socket.
is a menonic of up to eight characters for the

is the site nunber of the foreign socket, or
is the socket nunber of the foreign socket, or

is the send/receive deficit in the form

"bytes.bits’, or blank

Fol I owi ng are the possi ble menonics, together with their

i nterpretations:

LI STEN

CONNECT

DECI SI ON

CALL(S)

/0
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A connection is fully established.

No SEND/ RECEIl VE operation is in progress.
"fgnsite’ and 'fgnno’ are the site nunber and

t he socket nunber of the connected socket.
"deficit’ is the nunber of bits queued |ocally
at the socket by the NCP and available to
satisfy a future RECElI VE operation, or awaiting
output as the result of a previous SEND
operation.

A LI STEN has been i ssued.

A CONNECT has been issued. 'fngsite’ and ’'fgnno
are the site and socket nunbers of the foreign
socket .

A LI STEN has been conpleted. 'fgnsite and
"fgnno' are the site and socket nunbers of the
cal ling socket.

One or nore calls have been received for the
| ocal socket. No LISTEN or CONNECT has been
i ssued.

A connection is fully established. A
SEND/ RECEI VE operation is in progress. 'fgnsite
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and 'fgnno’ are the site and socket nunbers of
the connected socket. 'deficit’ is the nunber of
bits yet to be sent or received

The socket is in the cl osed state.

The foreign socket is attenpting to close the
connection. The NCP has data yet to be read by
the I ocal socket. 'fgnsite' and 'fgnno’ are the
site and socket nunbers of the connected socket.
"deficit’ is the nunber of bits yet to be
received.

The foreign socket is attenpting to close the
connection. The NCP is awaiting arrival at the
foreign site of data currently in transit.
"fgnsite’ and 'fgnno’ are the site and socket
nunmbers of the connected socket.

The | ocal socket has issued a CLOSE. The NCP is
in the process of returning the local socket to
the closed state. "fgnsite’ and 'fgnno’ are the

site and socket nunbers of the connected socket.

The | ocal socket has issued a CLOSE. The NCP is
conpl eting the | ast SEND operation before
returning the |l ocal socket to the closed state.
"fgnsite’ and 'fgnno' are the site and socket
nunbers of the connected socket. "deficit’ is
the nunber of bits the NCP has yet to transnit.

This operation is used to identify a | ocal socket by its

conmpl etion code variable. The operation is valid at any tine, and
is always conpleted inmediately. Since it is always successful
there are no conpletion codes for the operation, and the contents
of the conpletion code variable are not changed.

The key sequence is:

IDQ..
wher e

Qis the conpletion code variable associated with the |oca

socket .

Kril anovi ch
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The response is a display of Q followed by 'IS UNDEFINED if the
socket is in the closed state, or the socket nunber associ ated
withit if it is not closed. After ID has been pushed once, it
need not be pushed again for subsequent occurrences of Q

(7) PURGE

This operator is used to dissociate all conpletion code variables
fromsockets, and to issue a CLOSE to all sockets currently in use
at the terminal. The operation is valid at any time, and is

al ways conpleted i mediately. Since it is always successful

there are no conpletion codes for the operation, and the contents
of the conpletion code variables are not changed.

The key sequence i s:
DEL RETURN
(8) SIGNAL

This operation is used to convey a signal to the foreign process.
The significance of the signal is conpletely user-dependent. The
effect is that the next time the foreign socket attenpts to
initiate a RECEI VE or SEND operation, the operation will be
suppressed, and a conpl etion code supplied indicating that a
signal had been received. Processing at the termnal is suspended
until the signal has been sent to the foreign NCP. This operation
is valid only when the socket is fully open

The key sequence is:
REFL Q
wher e

Qis the conpletion code variable associated with the |oca
socket .

The follow ng conpletion codes are possible for this operation

0, The operation was successful, and the signal has been
sent

4, The specified conpletion code variable is not assigned to
a socket; the operation was suppressed

8, The connection is not fully open;the operation was
suppr essed
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(9) CONVERSATI ONAL CONTROLLER

This operator is intended prinmarily for use with the Network On-
Line Interface, and is used to carry on a 'conversation’ with the
foreign process. Any data queued locally for the specified | oca
recei ve socket is received and di spl ayed as characters. Any keys
pushed will be sent fromthe specified | ocal send socket. The
user has the option of specifying whether or not upper keyboard
buttons are to be sent. In any case, the buttons ERASE, REPEAT,
ENTER, PRED, and RESET, will not be sent, and pushing any of

t hese, except RESET, will cause suspension of data reception unti
a button other than these four is pushed. Pushing RESET al ways
term nates the operation

The key sequence is as foll ows:

ARG [,] [-]1Q[-]Q
wher e

QL is the conpletion code variable associated with the |oca
send socket.

@ is the conpletion code variable associated with the |oca
recei ve socket.

If ARGis followed by ',’, both upper and | ower keyboard buttons
will be sent, and the operation will be terminated only by pushing
RESET. If no ',’ follows ARG only | ower keyboard buttons will be
sent, and the operation is term nated by pushing RESET or any
upper keyboard button. If a '-' precedes QlL, no headers will be
sent, and if a '-’' precedes @, no headers will be received. In
any case, if headers are to be received, the operation is

term nated when a trailer is received, and a corresponding trailer
is sent if headers are to be sent.

The conpl etion codes for the send socket are the sane as for the
SEND operation, and the conpletion codes for the receive socket
are the sane as for the RECElI VE operation. |f a non-zero

conpl etion code is found, a nessage is displayed, either 'OUTPUT
ERROR or ' I NPUT ERROR , dependi ng on whet her the send socket for
the recei ve socket encountered the non-zero conpl etion code, and
the operation is termn nated.

[ This RFC was put into nmachine readable formfor entry ]
[ into the online RFC archives by Guss Cottfried 01/98 ]
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