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PREFACE

The subroutines described in this docunent have been inplenented at UCSB
and nake the Network (via the NCP) accessible to PL1 prograns executing
in the 360/75. They are callable fromw thin any PL1 nmain program or
subroutine conpil ed at UCSB.

A set of assenbly-language witten subprograns is provided to
facilitate the use of the Network by PL1 programmers. They serve as
an interface between the user and the Network Control Program (NCP),
whi ch supervises all Network operations at this site.

A concept fundanmental to PL1 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
vari abl e. This variable serves two purposes: it identifies the
| ocal socket referenced, and upon conpletion of the operation it
contains a conpletion code to indicate the outcone of the operation
to the programmer. |t may be used at any tinme for any purpose other
than Network operations. Its value at the beginning of a Network
operation is immterial; rather, it is the variable itself that is
i mportant. In all Network operations, whenever a conpl etion code
variable is called for, the only acceptable attributes for the
vari abl e are BI NARY FI XED( 31, 0) ALI GNED.

In general, the subprograns will initiate the operation, and enter
the WAIT state (consune no CPU tinme) until notified by the NCP of the
conpl etion of the operation. For such operations, the progranmer
supplies a time limt, wth attributes BINARY FI XED(31, 0), which
specifies, in tenths of a second, the maxinmum length of tine the

subprogram is to wait for the operation to conplete. |If this time
limt is exceeded, a conpletion code is supplied to indicate the
error, and control is returned to the calling program wth the
operation still pending.

In those operations requiring a socket to be specified by its socket
identifier, the following format is wused. The identifier is
specified as a Bl NARY FI XED(31,0) array, singly dinmensioned with at
least two elenents, and wth a |ower subscript bound of one. The
first elenent is taken to be the site nunber, and the second el enent
the socket nunber. A socket nunber may have any val ue, positive,
negative, or zero. Since negative nunbers are represented internally
intw's conplenent form for the purposes of the gender of a socket,
a socket nunmber is even or odd according to whether its absolute
val ue is even or odd, respectively.
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(1)

Following is a description of each subprogram its function and
cal i ng sequence.

OPEN

By invoking this subprogram the user requests that the specified
| ocal socket be renoved fromthe closed state and thus be prepared
to participate in data transfer. There are three di stinct
operations that can be perforned by this subprogram and these are
descri bed bel ow

(A) CONNECT

By initiating this operation, the wuser requests that the
specified | ocal socket be logically connected to the specified
foreign socket, and that data transfer between the two sockets
be enabl ed. The subprogramw |l wait until the foreign socket

either accepts or rejects the connection attenpt. Thi s
operation is valid only when the socket is in the closed
state.

The calling sequence is as foll ows:
CALL @PEN(cnpcd, tinme,lclsck,fgnsck,ws);
wher e

"cnpcd’ is the conpletion code variable to be associ ated
with the | ocal socket.

"time' is the length of tinme the subprogramis to wait
for the conpletion of the operation

"lclsck’ is the socket identifier of the |ocal socket.

"fgnsck’ is the socket identifier of the foreign socket.

"Wws’ is a workspace which has the sane attributes as a
socket identifier, and, if the operation if
successful, will becone associated with the |oca
socket for the Iife of the connection. In response
to certain future operations, infornmation may be
returned to the programer in this workspace.

The following conpletion codes are possi bl e for this
operation:

0, The operation was successful and the connection has
been established

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

8, The specified local socket is not in the closed
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state; the operation was suppressed

12, Al comunication paths to the specified foreign site
are in use; the operation 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

24, The specified |l ocal socket is not local to UCSB; the
operation was suppressed

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

32, An addressing or protection exception was encountered
with respect to the specified workspace; the
operation was suppressed

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

40, Local and foreign sockets are both either send or
recei ve sockets; the operation was suppressed

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

60, An NCP control transnission error occured; the
operation was suppressed

252, The specified tine limt was exceeded; the operation
was initiated but not conpleted

LI STEN

This operation is a request for notification of any connection
attenpt directed toward the specified local socket. The
subprogramwaits until such a call is received, at which tine
the <calling process’ socket identifier is returned to the
calling program This operation is valid only when the
designated local socket is in the closed state. The calling
sequence is as follows:

CALL @PEN(cnpcd, tinme,lclsck,ws);
wher e

"cnpcd’ is the conpletion code variable to be associ ated
with the | ocal socket.

"time' is the length of tinme the subprogramis to wait
for the conpletion of the operation

"lclsck’ is the socket identifier of the |ocal socket.

"Wws’ is a workspace which, if the operation is
successful, will contain the socket identifier of
the calling socket, and will becone associated with
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the local socket for the life of the connection
"ws’ has the sane attributes as a socket identifier

The following conpletion codes are possi bl e for this
operati on:

0, The operation was successful and a call has been
recei ved
4, The specified conpletion code variable is already
assigned to a socket; the operation was suppressed
8, The specified |local socket is not in the closed
state; the operation was suppressed
12, Local resources are insufficient to support another
connection; the operation was suppressed
16, The specified |ocal socket is not local to UCSB; the
operation was suppressed
20, An addressing or protection exception was encountered
with respect to the specified workspace; the
operation was suppressed
44, By operator command, all Network operations were
term nated; the socket will be closed
252, The specified tine limt was exceeded; the operation
was initiated but not conpleted

(C)  ACCEPT

This operation accepts connection wth 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 last operation referencing the |ocal socket was a
LI STEN operation. The subprogram will wait until t he
operation is conpl eted.

The calling sequence is as foll ows:
CALL @DPEN(cnpcd, tine);
wher e
"cnpcd’ is the conpletion code variable associated with
the | ocal socket by a previous LISTEN operation
"time' is the length of time the subprogramis to wait

for the conpletion of the operation

The following conpletion codes are possi bl e for this
operation:
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(2)

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

4, The specified local socket is in the closed state
(the NCP may have received an abort notification from
the foreign process); the operation was suppressed

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

12, Al comunication paths to the specified foreign site
are in use; the socket has been returned to the
cl osed state

252, The specified tine limt was exceeded; the operation

was initiated but not conpleted

CLCSE

This operation is a request that the specified |ocal 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 last operation was a CONNECT, the
attenpt is aborted. |If a connection is established, any data in

transit from the 1local socket is allowed to reach the foreign
socket and to be either received or flushed before the |ocal socket
is closed. The subprogram will wait until the socket has been
returned to the cl osed state.

The calling sequence is as follows:
CALL @LOSE(cnpcd, tine);
wher e

"cnpcd’ is the conpletion code variable associated with the
| ocal socket.

"time’ is the length of time the subprogramis to wait for the
conpl etion of the operation.

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 suppressed

12, The specified local socket is in the process of being
cl osed; the operation was suppressed, but the |oca
socket will be closed

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

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

60, An NCP control transnission error occured; the operation
was aborted

64, A transnission error occured; the operation was aborted,
but the socket will be closed

252, The specified tine lint was exceeded; the operation was
initiated but not conpleted

(3) SEND
This operation causes data to be sent to the foreign socket. The
subprogram will wait wuntil the data has been received by the
foreign socket, or until it has been queued locally by the NCP

The calling sequence is as foll ows:
CALL @\RI TE(cnpcd, bfr,len,tinme[,offset]);
wher e

"cnpcd’ is the conpletion code variable associated with the
| ocal socket.

"bfr’ is the data to be sent, and nust be a singly dinensioned
array, either DECI MAL or BI NARY, FIXED or FLQAT.

"len’ is the nunber of bits of data to be sent. If 'len’ is
non- positive, no operation is perforned. ’'len’ has the
attribute BI NARY FI XED( 31, 0).

"time’ is the length of time the subprogramis to wait for the
conpl etion of the operation.

"offset’ is the bit offset fromthe first bit of 'bfr’ at
whi ch data transnission is to begin, and nust have the
attributes BINARY FI XED(31,0). |If not specified,

"offset’ defaults to zero

The follow ng conpletion codes are possible for this operation

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

4, The specified local 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 term nated the connection before
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36,

44,
52,
56,
60,
64,

252,

RECEI VE
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conpl etion of the SEND operation; not all data was
transmtted

Ei ther hardware at the foreign site is inoperative, or the
NCP's counterpart at the foreign site does not exist or
has fail ed

By operator conmand, all Network operations were

term nated; the socket will be closed

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

An addressing excepti on was encountered with respect to
the data buffer; the operation was suppressed

An NCP control transmnission error occured; the operation
was suppressed

A transmnission error occured; the operation was aborted,
and the socket will be closed

The specified tine limt was exceeded; the operation was
initiated but not conpleted

This operation causes data to be received fromthe foreign socket.
The subprogramw Il wait until the reception of data is conplete.

The calling sequence is as foll ows:

CALL @READ(cnpcd, bfr,len,tine[,of fset]);

wher e

"cnpcd’ is the conpletion code variable associated with the

| ocal socket.

"bfr’ is the variable into which the data is to be placed, and

nmust be a singly dinmensioned array, DECI MAL or Bl NARY,
FI XED or FLOAT.

"l'en” is the nunber of bits of data to be received. If '"len

is non-positive, no operation is perforned. ’'len’ has
the attribute BI NARY FI XED( 31, 0).

"time' is the length of time the subprogramis to wait for the

conpl etion of the operation.

"offset’ is the bit offset fromthe first bit of "bfr’ at

which the first bit of data is to be placed, and nust
have the attributes BINARY FI XEDX31,0). |If not
specified, 'offset’ defaults to zero

The follow ng conpletion codes are possible for this operation

0;

The operation was successful and the data has been
recei ved
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(5)

4, The specified local 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 RECElI VE 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 RECElIVE operation; datais
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 comrand, all Network operations were
term nated; the socket will be closed
24, An addressing or protection exception was encountered wth
respect to the data buffer; the operation was suppressed
52, One or nore interrupts were received fromthe foreign
socket; the operation was suppressed
60, An NCP control transmission error occured; the operation
was aborted, and the socket will be closed
252, The specified tine imt was exceeded; the operation was
initiated but not conpleted

CHECK

This operation causes the status of the specified | ocal socket to
be returned. There is no conpletion code variable associated with
this operation, since it is always successful and the socket is
identified by its socket nunber. This operation is valid at any
time and is always conpleted i nmedi ately.

The calling sequence is as foll ows:
CALL @HECK(I cl sck, stat, mem fgnsck, deficit);
wher e

"lclsck’ is the socket identifier of the |ocal socket.

"stat’ is a code for the status, and has the attribute BI NARY
FI XEX 31, 0) .

"meni is a mmenonic for the status, and has the attribute
CHARACTER, of any fixed length greater than or equal to
eight. If "men is longer than eight bytes, it will be
padded to the right with bl anks.

"fgnsck’ is the socket identifier of the foreign socket, or
zero.
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"deficit’
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is the send/receive deficit in bits, or zero, and

has the attributes BI NARY FI XED( 31, 0).

"I cl sck’

Fol I owi ng are

" STAT’

0

is the only argunment the progranmer need defi ne;
the others are output fromthe subprogram

the possible status codes, together wth their
mmenoni cs and i nterpretations.

" MNEM

CPEN

LI STEN

CONNECT

DECI SI ON

CALL(S)

/0

CLOSED

<--DRAI'N

MEANI NG

A connection is fully established. No
SENDY RECEI VE operation is in progress.
"fgnsck’ is the socket identifier of the
connected socket. ’'deficit’ is the nunber
of bits queued locally at the socket by the
NCP and available to satisfy a future
RECEI 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. 'fgnsck’ is the
socket identifier of the foreign socket.

A LI STEN has been conpleted. 'fgnsck’ is
the socket identifier of the calling
socket .

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

A connection is fully established. A
SEND/ RECEI VE operation is in progress.
"fgnsck’ is the socket identifier 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 local socket. ’'fgnsck’ is the
socket identifier of the connected socket.
"deficit’ is the nunber of bits yet to be
recei ved.
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(6)

(7)

8 DRAI NED The foreign socket is attenpting to close
the connection. The NCP is awaiting
arrival at the foreign site of data
currently in transit. ’'fgnsck’ is the
socket identifier of the connected socket.

9 CLOSI NG The | ocal socket has issued a CLOSE. The
NCP is in the process of returning the

| ocal socket to the closed state. ’fgnsck
is the socket identifier of the connected
socket .

10 DRAIN-->  The | ocal socket has issued a CLOSE. The
NCP is conpleting the |ast SEND operation
before returning the I ocal socket to the
closed state. ’'fgnsck’ is the socket
identifier of the connected socket.
"deficit’ is the nunber of bits the NCP has
yet to transnit.

| DENTI FY

This operation is used to identify a | ocal socket by its conpletion
code variable. The operation is valid at any tine, and is al ways
conpleted imediately. Since it is always successful, there are no
completion codes for the operation, and the contents of the
conpl etion code variable are not changed.

The calling sequence is as foll ows:

CALL @ X cnpcd, | cl sck);

wher e
"cnpcd’ is the conpletion code variable to be associated with
the | ocal socket
"lclsck’ is set to the socket identifier of the | ocal socket
if the conpletion code variable is associated with a
socket, or to zero otherw se
S| GNAL

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 tinme the foreign socket attenpts to
initiate a RECEIVE or SEND operation, the operation wll be
suppressed, and a conpletion code supplied indicating that a signa
had been received. The subprogramw |l wait until the signal has
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been sent to the foreign NCP. This operationis valid only when
the socket is fully open

The calling sequence is as foll ows:
CALL @ D(cnpcd, tine);
wher e

"cnpcd’ is the conpletion code variable associated with the
| ocal socket.

"time' is the length of time the subprogramis to wait for
conpl etion of the operation.

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

Certain of the Network subprograns are intended for, although not
restricted to, use wth the On-Line System Network operators. The
following is a general description of these operators:

In all Network 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 ’messages’ consisting
of three fields, op code, length, and text, in that order. The op
code is one byte in length and is a code which indicates how the text
field is to be interpreted. The length field is two bytes |ong, and
gives the length, in bits, of the text field, which contains the
actual data. (The op code and length fields together are termed a
header.)

The following op codes are presently defined:
op code nmeani ng
0 The op code is a NOP. No text field exists, and the
contents of the length field are unpredictable. (This op
code is used nmainly as a delimter.)
1 The text field contains EBCDI C characters, one character
per byte. The On-Line System Network operators consider

the characters as intended for display as soon as the
text field has been received.
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(8)

2 The text contains codes for keypushes, one byte per key.
The On-Line operators consider the text as intended 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-Line
operators consider that the execution of the keys will be
del ayed 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 themmay be overridden by appropriate
pr ogrami ng.

Fol | owi ng are descriptions of those subprograns intended for use with
the On-Line System operators.

VRI TE TO ON- LI NE CONSOLE

Thi s subprogram causes data, assunmed to be characters represented
by their EBCDI C codes, to be sent fromthe specified | ocal socket.
The characters are sent in a standard nessage, preceded by a
header, and optionally followed by a trailer. The subprogramwaits
for the data to be received by the foreign socket, or to be queued
locally by the NCP. This operation is valid only when the |oca
socket is a send socket, and is fully open

The calling sequence is as foll ows:
CALL @WOLC(cnpcd, bfr, | en,level, across, down, tine);
wher e
"cnpcd’ is the conpletion code variable associated with the
| ocal socket.
"bfr’ is the character string to be sent, and nust have the

attribute STRING either CHARACTER or BIT, of any length
fixed or varying.

"len’, in absolute value, is the nunber of characters to be
sent. If 'len” is positive or zero, the end of the data
is indicated by a trailer; if 'len” is negative, no
trailer is sent. ’'len has the attributes Bl NARY
FI XED( 31, 0) .

"level’ indicates the node of typing. The absolute val ue of
"level’, if non-zero, is the shift level on which to
type, and nust be less than or equal to nine. |If greater
than nine, one is used. |If '"level’ is positive, 'across
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and down are relative to the current typing location. |If
"level’ is negative, the carriage is positioned to the

upper | eft-hand corner before typing begins, thus making
"across’ and 'down’ absolute coordinates. If 'level’ is

zero, the typing is in case one characters, and a
carriage return precedes the positioning for 'across' and
"down’. |If the characters to be displayed are case one
characters, the header sent will have an op code which

i ndi cates characters to be displayed as soon as they are
recei ved; otherw se, the op code will indicate buttons
to be executed as soon as received. ’'level’ has the
attributes Bl NARY FI XED( 31, 0).

"across’ is the nunber of spaces to be noved horizontally
across the display tube before beginning to type.

"across’ can have any val ue, positive, negative, or zero,
and has the attributes BlI NARY FI XED(31, 0).

"down’ is the nunmber of lines to be noved vertically down the
di spl ay tube before beginning to type. ’'down’ can have
any val ue, positive, negative, or zero, and has the
attributes Bl NARY FI XED( 31, 0).

"time' is the length of time the subprogramis to wait for the
conmpl eti on of the operation

The conpl etion codes for this operation are the sane as for SEND
READ FROM ON- LI NE CONSOLE

Thi s subprogramrecei ves data, assuned to be characters represented
by their EBCDIC codes, from the foreign socket in one or nore
standard nessages. The subprogram wll wait for the dat a,
optionally followed by a trailer, to be received by the |oca
socket. This operation is valid only when the local socket is a
receive socket and is fully open

The calling sequence is as foll ows:
CALL @RFOLC(cnpcd, bfr,len,tine);
wher e

"cnpcd’ is the conpletion code variable associated with the
| ocal socket.

"bfr’ is the variable into which the data is to be placed, and
has the attri bute CHARACTER, of any fixed length. |If the
length of '"bfr’ is greater than the anount of data
received, 'bfr’ will be padded to the right w th bl anks.

"len’, in absolute value, is the maxi mum nunber of characters
to be placed in "bfr’. If the length fields of the
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header (s) received total nore data than 'len’, the excess
data will be received, but will not be placed into ’bfr’
and will not be accessible to the program If 'len’ is

positive or zero, data will be received until a trailer
is encountered. |If ’len” is negative, a single nessage,
exclusive of trailer, will be received. ’'len' has the

attributes BINARY FI XED(31, 0).
"time' is the length of time the subprogramis to wait for the
conpl etion of the operation.

The conpletion codes for this operation are the same as for
RECEI VE.

VWRI TE TO ON- LI NE CONSOLE W TH REPLY

This subprogram conmbines the functions of 'WRITE TO ONLINE
CONSOLE and 'READ FROM ON-LINE CONSOLE'. The subprogram first
sends a string of data to the foreign socket from the specified
send socket, waits for it to be received by the foreign socket (or
queued locally by the NCP), and then waits for a reply directed
toward the specified receive socket. The operation is valid only
when the sockets have the correct gender and both are fully open

The calling sequence is as foll ows:

CALL @MOLCR(cnpcd, bfr, len, level, across, down, tine,
cnpcd2, bfr2, len2);

wher e

"cnpcd’ is the conpletion code variable associated with the
| ocal send socket.

"bfr’ is as in "WRITE TO ON- LI NE CONSOLE

"len” is as in "WRITE TO ON- LI NE CONSOLE

"level’ is as in WRITE TO ON- LI NE CONSOLE’

"across’ is as in 'WRITE TO ON-LI NE CONSOLE’

"down’ is as in 'WRITE TO ON- LI NE CONSOLE

"time' is the length of time the subprogramis to wait for
conpl etion, individually, of the transnission and
reception of data.

"cnpcd2’ is the conpletion code variable associated with the
| ocal receive socket.

"bfr2’ is as 'bfr’ in ' READ FROM ON- LI NE CONSCLE' .

"len2' is as 'len’ in ' READ FROM ON- LI NE CONSOLE

The conpl etion codes for the send socket are the same as for the

SEND operation, and the conpletion codes for the receive socket are
the sane as for the RECElI VE operation
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(11) ERASE

Thi s subprogram causes data constituting an On-Li ne System conmand
to erase the display tube to be sent fromthe specified |oca

socket. The data is sent in a single standard nmessage, i ncluding
an op code indicating characters to be displayed as they are
received, and optionally including a trailer. The subprogram

waits for the data to be received by the foreign socket, or to be
queued locally by the NCP. This operation is valid only when the
| ocal socket is a send socket, and is fully open
The calling sequence is as foll ows:

CALL @ERASE(cnpcd, del ayl, del ay2, ti nme);
wher e

"cnpcd’ is the conpletion code variable associated with the
| ocal socket.

"delayl’, in absolute value, is the length of tinme, in tenths
of a second, the subprogramis to pause (in the WAIT
state) before sending the erase. |If 'delayl is
positive or zero, a trailer will be sent after the
erase; if negative, no trailer will be sent. 'delayl
has the attributes BI NARY FI XED( 31, 0).

"delay2’, is the length of time, in tenths of a second, the

subprogramis to pause after sending the erase and
before returning control to the calling program and has
the attributes BI NARY FI XED( 31, 0).

"time' is the length of tinme the subprogramis to wait for
the conpl etion of the operation

The conpl etion codes for this operation are the sane as for SEND

[ This RFC was put into nachine readable formfor entry ]
[ into the online RFC archives by Rune Skaarsnoen 6/97 ]
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