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NETRJT -- Renpte Job Service Protocol for TIPS

TIP' s have very limted processing capability; their function is
mainly limted to interfacing printer-keyboard devices to the Network
usi ng TELNET protocol. It will also be possible to have a tape drive
on a TIP, using a subset of the count formof DTP (see RFC #264).
However, TIP s cannot and will not support either DIP or FTP (see RFC
#265) in general. Therefore, TIP users are excluded from using any
existing renote job entry protocol (e.g. CCN' s NETRIS - see RFC #189).

It appears, however, that it may be feasible in the future to use
TIP s for renote job entry in one or nore of the follow ng three ways:

(a) Attach local card readers, line printers, and card punches
directly to TIP ports. These devices would use a TELNET-Ii ke*
format and frame their characters with Start/Stop bits. BBN
can now supply a suitable 200 LPM printer, and is searching for
suitabl e readers and punches.

(b) Connect a renote batch termnal to a full-duplex TIP port via
a conmunication line. BBNis looking into this.

(c) Use the tape drive, and do card-to-tape and/or tape-to-print
on anot her conputer.

BBN hopes to nake case (b) | ook exactly like (a) to the server host.
That is, the remote batch terminal will send to and receive fromthe
server in a TELNET-like format*; the printer, card reader, punch, and
operator consol e connections will all use different sockets but one
hardware port at the TIP, which will map multiple sockets into the one
port.

NOTE: By "TELNET-like format", we nean: (a) _CR LF wused to delimt
| ogi cal records (lines or cards), and (b) the ASCI|I or EBCDIC
format effector control characters used for carriage contro
in the printer stream It does _not_ necessarily inply ASClI
char acter codes.
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[ This RFC was put into machine readable formfor entry ]
[ into the online RFC archives by BBN Corp. under the ]
[ direction of Al ex MKenzie. 12/96 ]

Thi s docunent describes NETRIT, a nodification of CCN s NETRIS
protocol specifically to provide renote job entry service to TIP' s
usi ng one of the nethods (a), (b), or (c). NETRIT follows the general
nmodel of NETRJS: use TELNET protocol over a primary or "operator"
connection pair, and open sinplex secondary connections for data
transfer of job streaminput and output. (W also considered the
possibility of using the Divert CQutput mechanismof the TIP for
sendi ng renote job output over the operator connection, and an
anal ogous nechanismfor input. However, in discussion with Al ex
McKenzie, it was agreed that sharing the operator connections has
little nerit and causes |ots of problens).

NETRIT differs in two principal ways from NETRIS:

1. The NETRIJT server process initiates the data transfer
connections, under control of commands fromthe renote
operator console. On the other hand, under NETRIS the
renote user process has responsibility for initiating
the opening of secondary data transfer connections; the
NETRJS server sinply listens on these sockets.

2. NETRIJT provides the TELNET-Ii ke format defined above for
data transfer, as well as the TIP-tape DTP format. NETRIS,
on the other hand, is restricted to counts to delinmt Iogical
records within DTP-1ike transactions, and ASA carriage control.

There are some other minor differences. For exanple, (1) the NETRIT
server takes responsibility for folding output records when they
exceed a size specified by a user command; under NETRJS, this was the
user process’ responsibility. (2) There are NETRIT operator conmands
to set the record format, record size, and code for each data transfer
connection. NETRJS nade the first two fixed properties of a particular
termnal id, and deter- mned the last by the choice of |ICP socket.
These differences inply renote operator comuands in NETRJT in addition
to those of NETRJS. The operator nust be able to (1) cause NETRJT to
open a secondary connection to a TIP socket, and (2) specify the data
transfer protocol, maxi muml ogical record | ength, and/or transm ssion
code. These NETRJT commands are discussed in the follow ng section.

CCN plans to proceed with inplementation of a NETRIT server with the
goal of conpleting an initial version by March 15, 1972. This initial
versi on may support only DTP=BS or TT, and RECFM:TELNET or RECORDS;
other options will be added as the need arises. W wel cone conments
and suggesti ons.
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In the longer term we believe that the NETRIJT protocol described
here shoul d be considered as the first draft of a Network standard for
renote job entry via TIP's. Inits present form NETRJT owes nuch to
the ideas and comments of Al ex MKenzie (BBN), Jon Postel (NMC), Jim
VWhite (UCSB), and Steve Wl fe (CCN).

B. NETRJIT COVMANDS

NETRJT provi des the followi ng commands over the renote operator
connection, in addition to the NETRJS operator commands (see Appendi x
D of RFC #189). The synbol "#" denotes one or nore spaces. W will
use the I BM neta-l anguage to describe the conmand syntax. The litera
text shown here in upper case may, in fact, be entered in either upper
or | ower case.

1. Opening a Stream

| PR[INTER] |

I I
O[PEN] # < PU [NCH >
I I
| R [EADER |
\ /

(j obnarne) [ =socket-nunber[ /host-nane ]]

I I
I I
| |
| (%) I
| _ |

If the specified device does not al ready have an open connection, the
NETRJT server will request connection to the specified socket. The
optional "(jobnane)" para- neter is used to specify a particular job
by name; for nore information on the semantics of this paraneter, see
the di scussion of input and output operations bel ow. The "/host-nane"
paraneter, to be inplenented later, is intended to allowthe file to
be at a host different fromboth user and server hosts. W include it
here only to suggest a syntax.

The socket nunber may have a one-letter suffix D, H or Oto nean
deci mal, hex, or octal. Cctal is the default, so the O suffix may be
omtted. |f BBN establishes standardized TIP sockets for specific
unit record devices, the socket number paranmeter could be omtted when
the standard socket nunber is intended.
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2. Cosing a Stream

PR [ | NTER]

| # B
| |
CL [ CSE] I # PU [ NCH| I [, A [ CCEPT]]
| # R [EADER] |
| _l

This command cl oses the specified data transfer connection. The
ACCEPT option is used to signal the server that it may discard output
it has transmtted, or that it has received a conplete stack of job
i nput. See discussion in next section. The device specification (PR
PU or R may be omtted if only one device streamis currently open.

3. Setting Format and Device Characteristics

In each of the follow ng variants of the RIT conmands, the paraneter
"device" is one of "PR[INTERI", "PU [NCH ", or "R [ EADER]".
/ \

RIT # D[TP] (device) = < B
| T
D

BS: an unstructured byte stream

TT: the TIP-tape transfer protocol (essentially
the count form of Network DTP).

DTP: the Network standard DTP, conplete with a nodes-
avai | abl e handshake. This formis not useful
for TIP s but is included here in anticipation
of the general Network standard RJE protocol.

/ \
RIT # R [ECFM (device) = < T [ELNET] >
| A[SA |
| R [ ECORDS] |
| C [OVPRESSED] |
\ /
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The foll owi ng choice of options is tentative, as it is presently
uncl ear just what record fornmats will be useful for TIP tapes or
renote batch ternminals connected to TIFP s.

TELNET: the "TELNET-like format": CR LF_ used to delinit
| ogical records in all streans, and format effector
control characters (_ CR, LF, FF) for printer
carriage control

ASA: CRLF used to delimt |ogical records, but an ASA
carriage control character is sent as the first
character of each printer record. (This option
may be useful for renbte batch term nals which
expect ASA carriage control).

RECORDS: the "truncated" format of NETRJIS: an id byte, a
count byte, and then the string, with ASA carriage
control in each printer record

COVPRESSED: the "conpressed" format of NETRJS (see RFC #189 for
details). (Conpression will be useful for batch
term nals connected renmotely to Tip's)

RIT # SIZE (device) = integer
This command sets the naxi mum | ogical record length for the specified

device. NETRIJT will automatically fold any records exceeding this
size. Default sizes are:

PR: 120
PU: 80
R : 80
/ \
RIT # CODE (device) = < A [SCI] >
| E[BCDC |
\ /

This command sets the code to be used.
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C. USING NETRJT AT CCN

a. PerformICP to server TELNET (socket 1)

b. Execute comand "RJT", yielding ready nessage from NETRJT.

c. Issue RIS SI GNON command.

d. These steps result in a standard full-dupl ex TELNET connection
for an RIS renote operator console. The user can issue comuands

to learn the status of his jobs, send nessages, reroute and abort
j obs, etc.

2. Retrievi ng Qut put

a. The TIP user captures a |ocal output device and then executes
the NETRJT OPEN command for the PRI NTER or PUNCH. For exanpl e,
if the connection is not yet open, then either of:

O PR=socket
O PR(*)=socket

opens a printer connection and selects the first job in the
printer queue for this termnal id.

O PR(j obnane) =socket
simlarly opens a connection but selects a specified job's
output. In either case, if output is not yet avail able the
connection remains open but idle, and the output is sent when
it does appear. |If the socket nunber is onmtted and the
connection is not yet open, the server will pronpt for a
socket number.

b. If the specified output device al ready has an open connecti on,
either of the open commands:

O PR

O PR(j obnane)
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may be issued to _accept_(see e. below) the last job' s output
and sel ect and send another job's output. |If the connection

is already open, the open conmand may still specify "=socket",
but if the specified socket does not match that currently open
there will be an error nessage.

While the output streamis idle, the user can issue RIT
commands with DTP, RECFM CODE and/or S| ZE paraneters.

When the specified output is available, the server wll

send a streamof print line (or punched card) images. The
user may issue the follow ng RIS stream control commands
(see NIC 7182 and 7183 for nore information on RJS comuands).

1. BACKSPACE: repeats roughly the |ast page of printed output.

2. RESTART: restarts output at the beginning of the current
SYSQUT data set or ("JOB" option) at the beginning
of the job.

3. CANCEL: deletes rest of current SYSOUT data set, or

(",JOB" option) the entire job except account-
ing informtion.

4. DEFER: stops transm ssion of the current job and returns
it to the queue, nmarked "deferred". Can be
restarted later, with a "backspace" ("RESET
j obname"” command) or from the begi nning
(" RESTART j obnane" command).

The server does not discard job output until it is fully
transmitted to the TIP and the user has _accepted_it. If the
user issues a "CLOSE device" or the connection breaks
accidentially (e.g. due to software or hardware failure in
either host) before the output is accepted, the server saves

the output with an inplied BACKSPACE. Wen the user |ater reopens
the connection and again selects this job (either explicitly by
nane or by calling for the next job), it will be retransmtted,
repeating the |l ast page. The user can also defer or restart the
job output before reopening the connection. Note that CLOSE

wi t hout the ACCEPT option is generally a "panic" control to stop
the output streamif the printer paper jans, etc.

Transmitted output will be considered accepted by the user if:

1. The user issues a new OPEN command for that device
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3.

2. The user issues a "CLOSE device, ACCEPT" (e.g. "CL#PR A")
command for that device. This command will be held pending
until job output in progress has conpleted. After the | ast
RFNM i s received, the connection will be closed and the job
out put di scarded at the server end.

3. The original OPEN command specified "(*)", i.e. an asterisk
for jobname. This inplies that the device streamis going
to be running continuously and that the user does not want
to explicitly request each output job or to accept each
one. Thus, if the streamis opened "(*)", then the server
assunes each job is accepted when the RFNM returns fromthe
| ast bl ock.

Sendi ng | nput

(a)

(b)

()

The user sends the follow ng renote operator comuand to the server
OPEN READER=socket

(This may be shortened to "O R=socket"). The server will send
an RFC to the user’s card reader socket on which his TIP should
be listening. The server will issue an operator nessage when

the connection is open. The connection will be considered _idle_
until the first card image is received by the server. The OPEN
command will be ignored if the connection is already open, or

if an earlier open request is pending.

Before or after the open, but while the connection is idle, the
user may issue RIT commands to set the record fornmat, data trans-
fer protocol, code, and/or nmaxi mumrecord size to different val ues.

The user sends in a stream of card images which constitute one
or nore jobs. The server will discard the spooled inmages for a
job without processing themif the user issues a CANCEL READER
command or if the connection breaks (e.g. due to software or
hardware failures in either host) before the job is accepted
for processing. The streamthen becones idle again.
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(d)

(e)

(f)

A spooled job will be accepted by the server only when one of
the foll owi ng occurs:

1. A server-dependent end-of-job card (e.g. "//null" at CCN)
is received by the server. The last job is accepted, and
the stream becones idle until another card is received.

2. A server-dependent begi nning-of-job card (e.g. a "JOB" card
at CCN) is received by the server. The previous job is
accepted but the stream does not becone idle at this tine.

3. The user issues a CLOSE READER, ACCEPT (or "CL#R A") com
mand to the server. The streamis cl osed

The user can issue a CLOSE READER ("CL#R') command to cl ose the
stream However, this command will be held pending by the server
until the streamis idle, unless the form"CLOSE READER, ACCEPT"
is issued. A CLOSE will cancel a pending OPEN command, and vice
versa. The server will send the renote operator a nessage when
a connection opens or closes.

Sone servers (e.g. CCN) will extract the jobnane for each input
job fromthe reader stream However, the OPEN comand nay
specify a particular jobnanme, overriding that in the reader
stream That is, the jobnanme fromthe OPEN command wi |l repl ace
that appearing in the first job of the new y-opened stream This
feature is nmerely a conveni ence, and was included mainly for
syntactic consi stency between input and output. However, the use
of asterisk as a jobnane has no neaning for the reader stream
and will be ignored.
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