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FILES

MTFSEOT Forward skip to end of tape (mt__count is ignored).

To receive status information about a tape device, use MTIOCGET. The
MTIOCGET ‘‘request’ uses the mtget structure with fields shown below:

char  typel60]; /% ASCII string for tape drive type */

int density; /* tape drive density or QIC format */
int recsize; /% record size (O indicates variable) */
int resid; /% residual from previous operation */
int leftovers;  /x size of controller cached data */

int flags; /% for tape drive states ¥/

Flags are defined as follows:
MTWP write protect flag

To reliably support multivolume on all tape devices, it is necessary to
inquire about and recover any data that may be cached in the tape controller
when EOT is encountered. The MTIOCREC “‘request” uses the mtrec structure
with fields shown below:

char »xrec_addr; /% recover buffer address */
int rec__count; /* byte count to recover */
int Tec_op; /% operation as defined below */
where rec__op is one of the following:
MTLEFTOVERS Inquire about the size of cached data (rec_addr is
ignored).
MTRECOVER Read back cached data.
To inquire the size of cached data, use the MTLEFTOVERS command.
Rec_count is filled in by the driver. To recover cached data, use MTRE-

COVER with rec_addr pointing to a buffer large enough to store the cached
data.

/dev/rmt/Om
/dev/rmt/Omn

SEE ALSO

mt(1), read(2), write(2) in the CLIX Programmer’s & User's Reference
Manual.
ioctl(2) in the UNIX System V Programmer’s Reference Manual.

CAVEATS

Not every ioctl(2) operation works with every tape drive. Limitations are a
function of the tape controller and driver.
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NAME

pop - parallel port driver

DESCRIPTION

07/89

pop is the general-purpose interface to the parallel port. It can be used to
send PRINT mode data to devices requiring either Versatec or Centronics
interfaces. pop data can be redirected to different devices by using a MUX
device. The minor device number corresponds to the MUX port to select.
The format of the minor device is shown below:

Minor Device Format:

7 6 | s [ 4 ] 3 2 [ 1 ] o
INTER-
FACE RESERVED MUX PORT

An INTERFACE value of O specifies a Centronics interface; a value of 1
specifies a Versatec interface. If the MUX PORT value is O, then no MUX con-
trol will occur. Otherwise, the value specified in the MUX PORT field will be
used a)s the MUX port to be selected (e.g., a value of 1 corresponds to MUX
port 1).

The special files /dev/vop* provide an interface to devices requiring Versa-
tec data. The special files /dev/cop#* provide an interface to devices requir-
ing Centronics data.

The pop driver can be opened by multiple processes only if each open(2)
specifies the same MUX port. If O_FNDELAY is set, the error [EBUSY] will be
returned if a different MUX port is opened by another process. If
O_FNDELAY is not set, then open(2) will block until the driver is closed by
all other processes.

The pop driver supports output only. No ioctl(2) commands are available.
The timeout supplied for MUX operations is one minute, The timeout for /O
transfers to the device is nine minutes.

The following errors may be returned in errno by the pop driver on failure
of either the open(2), read(2), or close(2) command:

[ENXI10] The open(2) failed because the pop driver was not present
or the minor device specified an illegal MUX port.
[EI0] The pop driver was opened for read or the MUX did not

respond when selected. For writes, this error indicates a
bad status was returned from the device,

{EBUSY] The pop driver is currently opened for a different MUX
port. Multiple opens are only valid on the same MUX
port.

[EFAULT] The write(2) buffer address was not a valid memory

address or was not 32-bit aligned.
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FILES
/dev/vop*
/dev/cop*
NOTE
On Raster Operation Processor (ROP) graphics based machines, sending Cen-
tronics data without using a MUX requires the ROP board to be strapped for

Centronics output. When sending data to a device connected to a MUX,
always use the Versatec device.
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NAME

proc - process file system

DESCRIPTION

proc commands provide a number of data gathering and control functions on
/proc files. A /proc file describes a running process. Its contents
correspond to the process virtual address space and may be read or written
with the read(2) and write(2) system calls. The ioctl(2) commands
described below outline additional actions that may be performed on /proc
files.

The ioctl(2) system call
ioctl(fildes, request, arg)

is used to support the proc functions. Fildes is an open file descriptor that
refers to a /proc file. Request determines the control function to be per-
formed as described below. Arg represents additional information needed
by the command. The type of arg depends on the reguest, but it is generally
an integer or a pointer to a data structure.

Since these proc commands are implemented through foctl(2), they are sub-
ject to the errors described in ioctl(2). Request-specific errors are described
below.

Command Functions

07/89

The following ioctl(2) commands apply to all /proc files:

PIOCGETPR Copy the kernel proc structure for the referenced process into
the buffer address supplied in arg. This structure is in kernel
memory and cannot be reached through read(2). The refer-
enced buffer should have the size of the proc structure as
declared in <sys/proc.h>. Including this file will require
that the header files <sys/types.h>, <sys/immu.h>,
<sys/param.h>, and <sys/region.h> also be included.
On failure, errno is set to one of the following values:

[EFAULT]  An error occurred when copying the kernel proc
structure into the buffer pointed to by arg.

[ESRCH] The referenced process no longer exists.

PIOCGETUBLK Copy the kernel user structure for the referenced process into
the buffer address supplied in arg. This structure is in kernel
memory and cannot be reached through read(2). The refer-
enced buffer should have the size NBPP * USIZE as defined in
<sys/immu.h> and <sys/param.h>. Including these
files will require that the header file <sys/types.h> also be
included. On failure, errno is set to the following value:

[EFAULT]  An error occurred when copying the kernel user
structure into the buffer pointed to by arg.

PIOCSTOP Send the signal SIGSTOP and wait for the process to enter the
stopped state. The value returned by the function indicates
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PIOCWSTOP

PIOCRUN

PIOCSMASK

PROC(7S)

the reason the process stopped. The possible reasons for stop-
ping are as follows:

REQUESTED The process was requested to stop through the
PIOCSTOP command.

SIGNALLED  The process stopped due to receipt of a signal.
For the process to stop on a particular signal, a
PIOCSMASK command must be issued,

SYSENTRY The process was stopped when it entered a
system call. For this to occur, a previous
PIOCSENTR command must have been issued.

SYSEXIT The process was stopped when it exited a sys-
tem call. For this to occur, a previous
PIOCSEXIT command must have been issued.

These return values are defined in <sys/proc.h>. In addi-
tion, arg points to an integer that is updated with additional
information on what caused the process to stop. The
interpretation of this additional stop value depends on the
return value as follows:

Return Value Stop Value Interpretation
REQUESTED The value will always be O,

SIGNALLED The number of the signal causing the pro-

cess stop.

SYSENTRY The number of the system call for which
the process stopped on entry.

SYSEXIT The number of the system call for which

the process stopped on exit.
On failure, errno is set to the following value:
[ESRCH] The referenced process no longer exists.

Wait for a process to stop. See the PIOCSTOP description on
the interpretation of arg and the return value. On failure,
errno is set to the following value:

[ESRCH] The referenced process no longer exists.

[EINTR] The receipt of a signal caused premature return
from the system call.

Make a process runnable after a stop. On failure, errno is set
to the following value:

[ESRCH] The referenced process no longer exists,

Specify, through a bit mask, signals whose receipt will cause
the process to enter the stopped state. A mask of zeroes turns
off signal tracing. The address of the signal mask is supplied
in arg. The side effect to this call is that a process will

07/89
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PIOCCSIG

PIOCEXCLU

PIOCOPENT

PIOCSTR

PIOCRREGS
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PROC(7S)

remain traced even after the process requesting the trace has
closed the /proc file. On failure, errno is set to one of the
following values:

[EFAULT] An error occurred when copying the signal bit
mask from the address specified in arg.

[ESRCH] The referenced process no longer exists.

Clear all pending signals to a process. The referenced process
no longer exists.

Mark the text segment of a process as nonshared so that sub-
sequent write requests will succeed. On failure, errno is set
to one of the following values:

[EIO] An error occurred when attempting to copy the
shared, read-only text segment to a nonshared,
writable text segment.

[ESRCH] The referenced process no longer exists.

Return a read-only file descriptor for the file containing the
process text and data segments. This command allows
debuggers to access the symbol table without knowing the
executable’s path name. On failure, errno is set to one of the
following values:

[EIO] The user block of the referenced process is not in
core.
[ESRCH] The referenced process no longer exists.

Set the trace bit in the process Processor Status Word register.
This will cause the process to receive a SIGTRAP signal after
executing the next instruction. This is provided to facilitate
process single stepping. On failure, errno is set to one of the
following values:

[EI0] The user block of the referenced process is not in
core,

[ESRCH] The referenced process no longer exists.

Read the register set of the referenced process into the sup-
plied buffer. The full register set, including 16 general, 8
floating, and 3 special registers, is read. On failure, errno is
set to one of the following values:

[EFAULT] An error occurred when copying the process
registers into the buffer pointed to by arg.

[EIO] The user block of the referenced process is not in
core.
[ESRCH] The referenced process no longer exists.
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PIOCWREGS

PIOCSENTER

PIOCSEXIT

PIOCFENTR

PIOCFADDR

PROC(7S)

Read a register set from the supplied buffer and writes it to
the address space of the referenced process. The full register
set, including 16 general, 8 floating, and 3 special registers is
written. On failure, errno is set to the one of the following
values:

[EFAULT] An error occurred when copying the process’s
registers from the buffer pointed to by arg.

[EI0] The user block of the referenced process is not in
core.
[ESRCH] The referenced process no longer exists.

Establish a system call which, upon entry, will cause the pro-
cess to enter the stopped state, The system call number is sup-
plied in an integer pointed to by arg. If the supplied system
call number is O, system call entry tracing will be disabled.
On failure, errno is set to one of the following values:

[EFAULT] An error occurred when attempting to copy the
system call number from the address supplied in
arg.

[EINVAL]  The system call number is out of range.

[EIO] The user block of the referenced process is not in
core,
[ESRCH] The referenced process no longer exists.

Establish a system call which, upon exit, will cause the pro-
cess to enter the stopped state, The system call number is sup-
plied in an integer pointed to by arg. If the supplied system
call number is O, system call exit tracing will be disabled. On
failure, errno is set to one of the following values:

[EFAULT]  An error occurred when attempting to copy the
system call number from the address supplied in

arg.

[EINVAL]  The system call number is out of range.

[EIO0] The user block of the referenced process is not in
core.

[ESRCH] The referenced process no longer exists.

Specify whether a process should enter the stopped stated
when a memory fault occurs. If arg is O the process will not
be stopped, otherwise the process will be stopped.

The virtual address of the last page that faulted is copied into
the integer pointed to by arg. On failure, errno is set to the
following value:

07/89
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[EFAULT]  An error occurred when copying the address into
integer pointed to by arg.

PIOCGETPINFO

Copy the kernel pinfo structure for the referenced process into
the buffer address supplied in arg. This structure is in kernel
memory and cannot be reached through read(2). The refer-
enced buffer should have the size of the pinfo structure as
declared in <sys/pinfo.h>. Including this file will require
that the header file <sys/types.h> also be included. On
failure, errno is set to the f ollowing value:

[EFAULT]  An error occurred when copying the pinfo struc-
ture into the buffer pointed to by arg.

SEE ALSO

intro(2), read(2), signal(2), sigset(2), write(2) in the CLIX Programmer’s &
User’s Reference Manual.

close(2), ioctl(2), open(2) in the UNIX System V Programmer’s Reference
Manual.

The “PROC Debugging Tutorial” in the CLIX System Guide.

DIAGNOSTICS

07/89

Unless otherwise specified above, the return value from ioctl(2) is O upon
success and -1 upon failure with errno set as indicated.
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NAME

pty - pseudo terminal driver

DESCRIPTION

12/88

The pty driver supports a device-pair called a “pseudo terminal”, A pseudo
terminal is a pair of character devices, a “master” device, and a ‘‘slave’’ dev-
ice. The slave device provides an interface identical to the interface
described in termio(7S). All other devices that provide this interface have a
corresponding hardware device. The pseudo terminal slave device has,
instead, another process manipulating it through the master half of the
pseudo terminal. Anything written on the master device is given to the
slave device as input and anything written on the slave device is presented
as input on the master device.

The ioctl(2) system call
ioctl(fildes, request, arg)

can be used with the following reguests which apply only to pseudo termi-
nals:

TIOCSTOP Stop output to a terminal (as typing <CONTROL>-S). This
command does not require a parameter.

TIOCSTART Restart output (stopped by TIOCSTOP or by typing
<CONTROL>-S). This command does not require a parame-
ter.

TIOCPKT Enable/disable packet mode. Packet mode is enabled by
specifying (by reference) a nonzero parameter and disabled
by specifying (by reference) a zero parameter. When
applied to the master side of a pseudo terminal, each subse-
quent read(2) from the terminal will return data written on
the slave part of the pseudo terminal preceded by a zero
byte (symbolically defined as TIOCPKT_DATA), or a single
byte reflecting control status information. In the latter case,
the byte is an inclusive-or of zero or more of the bits:

TIOCPKT_FLUSHREAD The read queue for the terminal is

flushed.

TIOCPKT_FLUSHWRITE The write queue for the terminal
is flushed.

TIOCPKT_STOP Output to the terminal is stopped
by < CONTROL>-S.

TIOCPKT__START Output to the terminal is res-
tarted.

TIOCPKT_DOSTOP IXON is enabled.

TIOCPKT_NOSTOP IXON is not enabled.

While this mode is in use, the presence of control status
information to be read from the master side may be detected
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TIOCUCNTL

TIOCREMOTE

FILES

PTY(7S)

by a select(2B) for exceptional conditions.

This mode is used by rlogin(1) and rlogind(1M) to imple-
ment a remote-echoed, locally <CONTROL>-S and
<CONTROL>-Q flow-controlled remote login with proper
back-flushing of output; it can be used by similar programs.

Enable/disable a mode that allows a small number of simple
user foctl(2) commands to be passed through the pseudo-
terminal, using a protocol similar to that of TIOCPKT. The
TIOCUCNTL and TIOCPKT modes are mutually exclusive.
This mode is enabled from the master side of a pseudo ter-
minal by specifying (by reference) a nonzero parameter and
disabled by specifying (by reference) a zero parameter. Each
subsequent read(2) from the master side will return data
written on the slave part of the pseudo terminal preceded by
a zero byte or a single byte reflecting a user control operation
on the slave side. A user control command consists of a spe-
cial ioctl(2) operation with no data; the command is given as
UIOCCMD(n), where n is a number in the 1-255 range. The
operation value n will be received as a single byte on the
next read(2) from the master side. The foctl(2) UIOCCMD(0)
is a no-op that may be used to probe for this facility. As
with TIOCPKT mode, command operations may be detected
with a select(2B) for exceptional conditions.

A mode for the master half of a pseudo terminal, indepen-
dent of TIOCPKT. This mode causes input to the pseudo ter-
minal to be low-controlled and not input edited (regardless
of the terminal mode). Each write to the control terminal
produces a record boundary for the process reading the ter-
minal. In normal use, a write of data is like the data typed
as a line on the terminal; a write of O bytes is like typing an
end-of-file character. TIOCREMOTE can be used when per-
forming remote line editing in a window manager, or when-
ever flow-controlled input is required.

/dev/pty[p-r][0-9a-f] master pseudo terminals
/dev/tty[p-r1[0-9a-f]  slave pseudo terminals

SEE ALSO
termio(78).

read(2), write(2) in the CLIX Programmer’s & User’s Reference Manual.
ioctl(2) in the UNIX System V Programmer's Reference Manual.

12/88
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NAME

rtc - remote tape control STREAMS driver

DESCRIPTION

rtc allows access to a tape drive on another machine as if it resided locally.
Functionally, it looks the same as a local tape device,

There are three special files for every rtc tape unit: a rewind device, a no-
rewind device, and a control device. The rewind device and the no-rewind
device behave exactly like a normal tape device. The control device is used
to set up or close the connection to the remote machine.

Because allocating a tape drive on another machine may prevent its use by
another process, a timeout is set at the end of each access. If the timeout
expires, a warning is printed on the console. If the tape device is accessed
within the next two minutes, the timeout is restarted. Otherwise, the con-
nection is closed.

FILES
/dev/rmt/rt? rewind tape device
/dev/rmt/rtn no-rewind tape device
/dev/rmt/rt?.ctl control device
SEE ALSO
rtc__s(1M), tc(78).
rte(1), rtc_allocate(3N) in the CLIX Programmer’s & User’s Reference
Manual.
WARNINGS

01/90

Some older rtc__s(1M) servers support only 10K bytes (20 blocks) of data in
a single read or write operation.

The rtc control device needs to remain open while the tape drive is allocated.
If the control device is closed, the connection to the machine with the tape
drive will be automatically closed.
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NAME

rts - remote terminal server

DESCRIPTION

rts allows remote logins using the Intergraph XT protocol or the Bridge Vir-
tual Terminal protocol. A connection is made from a remote machine by the
visit(1) program. The listener process, xxt_listener(1M), on the local
machine handles the establishment of the connection. When the connection
is established, the listener transfers the connection to the rts driver and
starts a getty(1M) on a port assigned by the driver. When getty(lM) or any
program that getty(1M) execs terminates, the listener queries the rts driver
whether the getzy(1M) should be restarted.

FILES

/dev/ttn?? network terminals

/dev/xt control device for Intergraph XT protocol

/dev/vtp control device for Bridge Virtual Terminal protocol
SEE ALSO

12/88

xxt__listener(1M), termio(78S).
visit(1) in the CLIX Programmer's & User's Reference Manual.
getty(1M) in the UNIX System V System Administrator’s Reference Manual,
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NAME
sb - SDLC/BISYNC communication driver

DESCRIPTION
sb supports communications with a VME board running Synchronous Data
Link Control (SDLC) or BISYNC protocol. All data transferred between the
board and driver uses the foctl(2) system call. The general format of the
toctl(2) command is as follows:

ioctl(fildes, request, arg)
The following is a list of requests supported by sb:

S_GET Receive data from the SDLC/BISYNC communication board.
The ioctl(2) will return immediately, and if data is
present it is returned in the buffer pointed to by arg. The
first two bytes of the data are an inclusive length. If no
data is present, a -1 is returned with errno set to EBUSY.

S_GIVE Send the buffer pointed to arg to the SDLC/BISYNC com-
munication board. The first two bytes of data are an
inclusive length.

S_SIGACK Enable signal number arg. The controlling process will
receive the signal specified by arg when data is present.

S_RESET Reset the SDLC/BISYNC communication board. Arg is
ignored.

S_CHECKSUM Compute and return the checksum for the code loaded on
the SDLC/BISYNC communication board. If the checksum
is 0, the load was successful., The checksum is returned in
an unsigned short pointed to by arg.

Addition requests use the following structure:

typedef struct {
char *b__addr; /* pointer to data buffer */
int b__len; /% byte length of data buffer x/
int b__load__addr; /* buffer load address */
} st_boot__rec;
The b_addr member is a pointer to a data buffer to be sent to the
SDLC/BISYNC communication board with length specified by b_len. The
memory address in the SDLC/BISYNC communication board to begin the load
of the buffer is specified by b__load__addr.

The requests that use this structure are as follows:

S_HEADER Send a boot header to the SDLC/BISYNC communication
board. This is used to calculate information about the
code to be loaded. Arg points to a st_boot_rec structure,
The b__load__addr member is not used.

S_BOOT_REC Send a data buffer containing code to the SDLC/BISYNC
communication board. Arg points to a st_boot_rec
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structure.

FILES
/dev/sb? device files for the SDLC/BISYNC communication board

WARNINGS
All data sent and received from the SDLC/BISYNC communication board
must be less than 4K bytes and must be aligned on a 4-byte boundary.

e
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NAME
sc - Optronics ESCAN 200 scanner driver

DESCRIPTION
sc is the Optronics/(rg ESCAN 200 scanner driver. Scanned data is read
through the read(2) system call. Since scanners are sequential-access dev-
ices, sc always starts the read of the next scan line during a user’s current
read. This double buffering allows greater scanner throughput. The max-
imum size read(2) is SC_DATA_SIZE bytes.

The {octl(2) system call
ioctl(fildes, request, arg)

can be used to configure the scanner and to retrieve scanner information.
Arg points to an scio structure with the following members.

unsigned char  argl; /% first argument of ioctl */
unsigned char  arg2; /% second argument of ioctl */
unsigned char  arg3; /% third argument of ioctl */
unsigned char  arg4; /% fourth argument of ioctl */

unsigned char  buf[18];  /* results buffer »/

sc updates the array buf with the results of the ESCAN operation. This
structure is required when using the following requests:

REQ_STAT Get scanner status information, The arg* members are
not used.
REQ_REGS Get scanner internal register values, The arg* members

are not used.

SET_DATA_GRAY Force scanner to return gray scale data during its scan-
ning phase. The arg* members are not used.

SET_DATA_BIN Force scanner to return binary data during its scanning
phase. The arg* members are not used.

PEJECT Abort the scan in progress and eject the paper from the
scanner. The arg*x members are not used.

RET_VERS Get the scanner’s EPROM revision level. The arg*
members are not used.

SET_ 200DPI Set the scanner’s resolution to 200 dots per inch. The
argx members are not used.

SET_400DPI Set the scanner’s resolution to 400 dots per inch. The
arg* members are not used.

SET__THRSH Set the scanner’s threshold value. Argl contains the

threshold value. Other arg* members are not used.

SET__GAIN_1 Set the gain for camera 1 in the scanner. Argl contains
the gain value. Other arg* members are not used.

SET_GAIN_2 Set the gain for camera 2 in the scanner. Argl contains
the gain value. Other arg* members are not used.

12/88 1
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SET_GAIN_3 Set the gain for camera 3 in the scanner. Argl contains
the gain value. Other arg* members are not used.,

SET_GAIN_4 Set the gain for camera 4 in the scanner. Argl contains
the gain value. Other arg* members are not used.

SET_OVLP_1 Set the overlap for camera 1 in the scanner. Argl con-
tains the overlap value. Other arg* members are not
used.

SET_OVLP_2 Set the overlap for camera 2 in the scanner, Argl con-
tains the overlap value. Other arg* members are not
used.

SET_OVLP_3 Set the overlap for camera 3 in the scanner. Argl con-
tains the overlap value. Other arg* members are not
used.

SET_OVLP_4 Set the overlap for camera 4 in the scanner. Argl con-
tains the overlap value, Other arg* members are not
used,

SET_SCAN_T Set the scanner’s integration time. Argl contains the
integration time value. Other arg* members are not
used.

SET_RMRG_BIN Set the right margin for binary data scanning. Argl
contains the least significant byte of the margin value
and arg2 contains the most significant byte of the mar-
gin value. Other arg* members are not used.

SET_RMRG_GRAY  Set the right margin for gray scale data scanning. Argl
contains the least significant byte of the margin value,
and arg2 contains the most significant byte of the mar-
gin value. Other arg* members are not used.

Scanner control operations require a different control structure than the scio
structure described above. When initiating one of these {octl(2) operations,
arg points to an sciocomp structure with the following members.

unsigned char  xbuf; /* pointer to compensation buffer */
unsigned int cnt; /% size of compensation buffer */

The requests which require the sciocomp structure are listed below:

SET_COMP200 Set the scanner’s stepper motor compensation table for
200 dots per inch scanning.

SET__COMP400 Set the scanner’s stepper motor compensation table for
400 dots per inch scanning.

On failure, errno is set to one of the f ollowing values,
[EBUSY] The scanner is busy scanning.
[EFAULT] Arg points to an invalid location,

12/88
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[EINVAL]  Regquest is not one of the listed requests.

[E10] An error occurred when the command was transferred to the
scanner,
FILES
/dev/escan
SEE ALSO

joctl(2) in the UNIX System V Programmer’s Reference Manual.

12/88



e

i



SXI0(7S) SXI0(7S)

NAME
sxio - STREAM XIO device

DESCRIPTION

If an interactive process requires asynchronous I/O (X10) requests and either
STREAMS or sockets, sxio provides an interface to associate a selectable file
descriptor with all XIO devices, A select(2B) or a poll(2) on the sxio file
descriptor indicates that asynchronous XIO events have completed. Upon
such an indication, the XIO system event flag mask must be read to process
the completed XIO events. To clear the sxio file descriptor, read(2) using the
sxio file descriptor until a O is returned.

FILES
/dev/sxio

SEE ALSO
intro(3A), select(2B) in the CLIX Programmer's & User's Reference Manual.
poll(2) in the UNIX System V Programmer’s Reference Manual.

NOTES
The data returned from sxio is a list of the event flag numbers from asyn-
chronous events in the order that they occurred.

12/88 1
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NAME
tc - tape controller driver

DESCRIPTION
tc is the half-inch reel and quarter-inch cartridge tape driver. The special
files /dev/rmt/mt?[n] refer to tape devices on the system Small Computer
System Interface (SCSI) bus. The SCSI tape controller address is substituted

for the ? in the special file name. The optional n denotes a no-rewind dev-
ice.

The half-inch reel tape drive supports variable record sizes at variable densi-
ties. The quarter-inch cartridge tape drive only supports a fixed-block size
of 512 bytes at fixed densities determined by QIC standards.

A typical special file to access a tape is
/dev/rmt/mtSn

where the SCSI controller address is 5 and the device is not rewound upon
close(2). The format of the minor device mask for tc is shown below:

Minor Device Format:

7 | 6 s | 4 3 [ 27T 1 T o

1(0)d UNIT SCSI ID REW

tc tape devices behave as described in mtio(7S). Exceptions exist for
quarter-inch cartridge tape due to limitations with that type of device,

FILES
/dev/rmt/mt?[n]  special file for accessing tape driver

SEE ALSO
mtio(78).
mt(1) in the CLIX Programmer’s & User’s Reference Manual.
ioctl(2) in the UNIX System V Programmer's Reference Manual.

NOTES
The largest possible transfer is 64K bytes if the buffer address is 1K byte
aligned. Otherwise, the largest transfer is 62K bytes.

CAVEATS
The quarter-inch cartridge tape will only support write(2) operations after
an initial tape load, rewind, forward-skip-to-EOT, write-file-mark, or a
preceding write.

Since the quarter-inch cartridge tape supports fixed-block mode only,
transfer counts must be multiples of 512 bytes and record sizes are not
preserved. In addition, a partial write may occur just before the indication
of end-of-tape (EOT). An EOT on write is indicated by return value of 0.
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NAME

tcp - Transmission Control Protocol STREAMS device

DESCRIPTION

01/90

tcp is a “cloneable” (see clone(7)) STREAMS multiplexing driver that pro-
vides the services of the Transmission Control Protocol (TCP).

tcp communicates using the AT&T Transport Provider Interface (TPI).
Adherence to TPI allows applications to interface with tcp using the AT&T
Transport Layer Interface (TLI). tcp provides the TLI network service type
T_COTS_ORD, a connection-oriented protocol service with orderly release.
tcp should be linked above the ip(7S) STREAMS driver that has been bound
to the TCP protocol (0x06) in order to provide the TCP Internet Protocol (IP)
functionality of the Department of Defense (DoD) IP suite. incd(1M) per-
forms this binding at boot time.

tcp uses TLI expedited data to implement TCP urgent data. tcp does not sup-
port the Transport Service Data Unit (TSDU) concept and will ignore the
T_MORE flag in t__snd(3N),

The following address format is used as defined in <sys/dod/inet.h> and
<sys/dod/dod_ut.h>:

typedef struct inet_addr {
unchar uc[4];
} ina_t;

typedef struct dod_ ut_addr {
ina_t inet;
unchar port[2];

} dodaddr_t;

The following helpful macros are defined in <sys/dod/dod_ut.h> for
converting the port between host byte order (least significant byte first) and
network byte order (most significant byte first):

#define NET16_TO_HOST16(c) (c[0] << 81c[1])
#define HOST16_TO_NET16(i, c) (c[0] = ((unchar)((i) > > 8))), \
(c[1] = (Cunchar)(()))
Each of the fields in the address format structures should be filled with
values in network byte order. For example, the proper encoding of the

Internet address 129.135.200.7 with port number 200 would be assigned to
the structure as follows:

dodaddr_t address;

address.inet.uc[0] = (unchar) 129;
address.inet.uc[1] = (unchar) 135;
address.inet.uc[2] = (unchar) 200;
address.inet.uc[3] = (unchar) 7;

HOST16_TO_NET16 (200, address.port);
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Bind requests inform tcp of the desired local address and port number to be
associated with the stream. Bind requests contain either a dod_ut_addr
structure or a zero length in the address specification.

Bind requests containing all zeros in the inet field indicate to tcp that any
local host address is acceptable for connecting to remote hosts. Otherwise,
the host address in the inet field must contain a valid local host address.
Bind requests with all zeros in the port field tell tcp to find and allocate the
first free port in the dynamic range for this stream. Otherwise, the port field
indicates the port to be used. Bind requests with an address length of zero
indicate the same information to tcp that a bind request with all zeros in the
inet and port fields does.

If an existing stream is listening for incoming connect indications and
another stream makes a bind request to listen on the same port, the request
may fail. The failure will occur if the host address matches that of the
existing stream or if either host address was specified as all zeros,

A maximum of one connect indication will be queued by a listening tcp
stream.

tcp supports the Address Resolution Protocol (ARP) ioctl(2) requests
described in arp(7B).

tcp supports options when establishing a connection. The local address that
will be used throughout the lifetime of a connection is passed upstream from
tcp as options in both the T_CONN_IND and T_CONN_CON primitives. The
format of this address is one dod__ut__addr structure.

Because tcp will allow only one listening stream per TCP port, the presence
of any listening stream, including one in a connected state, will disallow
other streams from being bound to that port number for listening. A stream
that has been bound as a listening stream can be marked as nonlistening in
an option passed with the T_CONN_REQ primitive. The format of this
option is one tcp_creq_opt structure defined in <sys/dod/tcp.h>. The
dont__listen field in the structure should be set to nonzero if this stream is
not to be used as a listening stream again.

FILES
/dev/tcp special device file for TCP
<sys/dod/tcp.h> definitions for tcp device
<sys/dod/tcph.,h> definitions for TCP protocol
<sys/dod/inet.h> Internet address definitions
<sys/dod/dod__ut.h> Internet utility and address definitions
SEE ALSO
arp(7B), icmp(78), ip(78), incd(1M), udp(7S).
clone(7) in the UNIX System V Programmer's Reference Manual.
Section (3N) in the UNIX System V Programmer’s Reference Manual.
UNIX System V Network Programmer’s Guide.
CAVEATS
incd(1M) is used at boot time to configure the STREAMS drivers and modules
2 01/90
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that implement network protocols, including tcp. Manual configuration is
not usually necessary.
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NAME

termio - general terminal interface

DESCRIPTION

12/88

All asynchronous communications ports use the same general interface,
regardless of the hardware involved. The remainder of this section discusses
the common features of this interface.

When a terminal file is opened, it normally causes the process to wait until a
connection is established. In practice, user programs seldom open terminal
files; they are opened by getty(1M) and become a user’s standard input, out-
put, and error files, The first terminal file opened by the process group
leader of a terminal file not already associated with a process group becomes
the control terminal for that process group. The control terminal plays a
special role in handling quit and intersupt signals (discussed below). The
control terminal is inherited by a child process during a fork(2). A process
can break this association by changing its process group using setpgrp(Z).

A terminal associated with one of these files ordinarily operates in full-
duplex mode. Characters may be typed any time, even while output is
occurring, and are only lost when the system’s character input buffers
become completely full (which is rare) or when the user has accumulated
the maximum allowed number of input characters that have not yet been
read by some program. Currently, this limit is 256 characters. When the
input limit is reached, the buffer is flushed and all the saved characters are
discarded without notice.

Normally, terminal input is processed in units of lines. A line is delimited
by a newline (ASCII LF) character, an end-of-file (ASCII EOT) character, or an
end-of-line (ASCII EOL) character. This means that a program attempting to
read will be suspended until an entire line has been typed. Also, no matter
how many characters are requested in the read call, at most, one line will be
returned. However, it is not necessary to read a whole line at once; any
number of characters may be requested in a read (even one character)
without losing information.

During input, erase and kill processing is normally performed. By default,
the # character erases thie last character typed, except that it will not erase
beyond the beginning of the line. By default, the @ character kills (deletes)
the entire input line and optionally outputs a newline character. Both char-
acters operate on a key-stroke basis, independent from any backspacing or
tabbing. Both the erase and kill characters may be entered literally by
preceding them with the escape character (\). In this case, the escape charac-
ter is not read. The erase and kill characters may be changed.

Certain characters have special functions on input. These functions and
their default character values are summarized as follows:

INTR (Rubout or ASCII DEL) generates an interrupt signal sent to all
processes with the associated control terminal. Normally, each
process is forced to terminate, but arrangements may be made to
ignore the signal or to receive a trap to an agreed-on location (see
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QUIT

SWTCH

SUSP

ERASE
KILL

EOF

NL
EOL

EOL2
STOP

START

TERMIO(7S)

signal(2)).

(<CONTROL>-L or ASCII FS) generates a quit signal, Its treatment
is identical to the interrupt signal except that, unless a receiving
process has made other arrangements, it will not only be ter-
minated. However, a core(4) image file (called core) will be
created in the current working directory.

(<CONTROL>-Z or ASCII SUB) is used by the job control facility,
shl, to change the current layer to the control layer.

(<CONTROL>-Z or ASCII SUB) generates a SIGTSTP signal sent to
all processes with the associated control terminal. Normally, each
process is forced to stop, but arrangements may be made either to
ignore the signal or to receive a trap to an agreed-upon location
(see signal(2)).

(#) erases the preceding character. It will not erase beyond the
start of a line, as delimited by a NL, EOF, or EOL character.

(@) deletes the entire line, as delimited by a NL, EOF, or EOL char-
acter,

(< CONTROL>-D or ASCII EOT) may be used to generate an end-
of-file from a terminal. When received, all characters waiting to
be read are immediately passed to the program, without waiting
for a newline, and the EOF is discarded. Thus, if no characters are
waiting (the EOF occurred at the beginning of a line), zero charac-
ters will be passed back, which is the standard end-of-file indica-
tion.

(ASCII LF) is the normal line delimiter. It cannot be changed or
escaped.

(ASCII NUL) is an additional line delimiter, like NL. It is not nor-
mally used.

is an additional line delimiter.

(< CONTROL>-S or ASCII DC3) can be used to temporarily suspend
output. It is used with CRT terminals to prevent output from
disappearing before it can be read. While output is suspended,
STOP characters are ignored and not read.

(<CONTROL>-Q or ASCII DC1) is used to resume output that has
been suspended by a STOP character., While output is not
suspended, START characters are ignored and not read. The
start/stop characters cannot be changed or escaped.

The character values for INTR, QUIT, SWTCH, SUSP, ERASE, KILL, EOF, and
EOL may be changed. The ERASE, KILL, and EOF characters may be escaped
by a preceding \ character. In this case, no special function is performed.

When the carrier signal from the data-set drops, a SIGHUP signal is sent to
all processes that have this terminal as the control terminal. Unless other

12/88
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arrangements have been made, this signal causes the processes to terminate.
If the SIGHUP signal is ignored, any subsequent read returns with an end-
of-file indication. Thus, programs that read a terminal and test for end-of-
file can terminate appropriately when hung up on.

When one or more characters is written, the characters are transmitted to the
terminal as soon as previously-written characters finish typing. Input char-
acters are echoed by putting them in the output queue as they arrive. If a
process produces characters more rapidly than they can be typed, it will be
suspended when its output queue exceeds its limit. When the queue has
drained to a threshold, the program is resumed.

Several {octl(2) system calls apply to terminal files. The primary calls use
the following structure defined in <termio.h>:

#define NCC 9

struct  termio {
unsigned short c_iflag; /* input modes */
unsigned short c_oflag; /% output modes */
unsigned short c_cflag; /% control modes ¥/
unsigned short c_lflag; /* local modes ¥/
char c_line; /* line discipline */

unsigned char c_cc[NCC]; /% control chars */
I8
The special control characters are defined by the array c_cc. The relative
positions and initial values for each function are as follows:

0 VINTR DEL
1 VQUIT FS

2 VERASE #

3 VKILL @

4 VEOF EOT
5 VEOL NUL
6 reserved

7 VSWTCH

8 VSUSP

The c__iflag field describes the basic terminal input control:

IGNBRK 0000001 Ignore break condition.

BRKINT 0000002 Signal interrupt on break.

IGNPAR 0000004 Ignore characters with parity errors.
PARMRK 0000010 Mark parity errors.

INPCK 0000020 Enable input parity check.

ISTRIP 0000040 Strip character.

INLCR 0000100 Map NL to CR on input.

IGNCR 0000200 Ignore CR.

ICRNL 0000400 Map CR to NL on input.

IUCLC 0001000 Map uppercase to lowercase on input.
IXON 0002000 Enable start/stop output control,
IXANY 0004000 Enable any character to restart output.
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IXOFF 0010000 Enable start/stop input control.

If IGNBRK is set, the break condition (a character framing error with data all
zeros) is ignored (not put on the input queue and therefore not read by any
process). Otherwise, if BRKINT is set, the break condition will generate an
interrupt signal and flush both the input and output queues. If IGNPAR is
set, characters with other framing and parity errors are ignored.

If PARMRK is set, a character with a framing or parity error not ignored is
read as the three—character sequence: 0377, O, X, where X is the data of the
character received in error. To avoid ambiguity in this case, if ISTRIP is not
set, a valid character of 0377 is read as 0377, 0377. If PARMRK is not set, a
framing or parity error which is not ignored is read as the character NUL (0).

If INPCK is set, input parity checking is enabled. If INPCK is not set, input
parity checking is disabled. This allows output parity generation without
input parity errors.

If ISTRIP is set, valid input characters are first stripped to seven bits, Other-
wise, all eight bits are processed.

If INLCR is set, a received NL character is translated into a CR character. If
IGNCR is set, a received CR character is ignored (not read). Otherwise, if
ICRNL is set, a received CR character is translated into a NL character.

If TUCLC is set, a received uppercase alphabetic character is translated into
the corresponding lowercase character.

If IXON is set, start/stop output control is enabled. A received STOP charac-
ter will suspend output and a received START character will restart output.
All start/stop characters are ignored and not read. If IXANY is set, any
input character, will restart output that has been suspended.

If IXOFF is set, the system will transmit START/STOP characters when the
input queue is nearly empty/full.

The initial input control value is all-bits-clear.
The c_ofiag field specifies the system treatment of output:

OPOST 0000001 Postprocess output,

OLCUC 0000002 Map lowercase to uppercase on output.
ONLCR 0000004 Map NL to CR-NL on output.

OCRNL 0000010 Map CR to NL on output.

ONOCR 0000020 No CR is output at column O.

ONLRET 0000040 NL performs CR function.

OFILL 0000100 Use fill characters for delay.

OFDEL 0000200 Fill is DEL, else NUL.

NLDLY 0000400 Select newline delays:

NLO 0000000
NL1 0000400
CRDLY 0003000 Select carriage-return delays:
CRO 0000000
CR1 0001000

12/88
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CR2 0002000

CR3 0003000

TABDLY 0014000 Select horizontal-tab delays:
TABO 0000000

TAB1 0004000

TAB2 0010000

TAB3 0014000 Expand tabs to spaces.
BSDLY 0020000 Select backspace delays:
BSO 0000000

BS1 0020000

VIDLY 0040000 Select vertical-tab delays:
VTO 0000000

VT1 0040000

FFDLY 0100000 Select form-feed delays:
FFO 0000000

FF1 0100000

If OPOST is set, output characters are postprocessed as indicated by the
remaining flags. Otherwise, characters are transmitted without change.

If OLCUC is set, a lowercase alphabetic character is transmitted as the
corresponding uppercase character. This function is often used with IUCLC.

If ONLCR is set, the NL character is transmitted as the CR-NL character pair.
If OCRNL is set, the CR character is transmitted as the NL character. If
ONOCR is set, no CR character is transmitted at column O (first position). If
ONLRET is set, the NL character is assumed to perform the carriage-return
function; the column pointer will be set to O and the delays specified for CR
will be used. Otherwise the NL character is assumed to perform only the
line-feed function; the column pointer will remain unchanged. The column
pointer is also set to O if the CR character is actually transmitted.

The delay bits specify how long transmission stops to allow for mechanical
or other movement when certain characters are sent to the terminal. In all
cases a value of O indicates no delay. If OFILL is set, fill characters will be
transmitted for delay instead of a timed delay. This is useful for high baud
rate terminals that need only a minimal delay. If OFDEL is set, the fill char-
acter is DEL. Otherwise, it is NUL.

If a form-feed or vertical-tab delay is specified, it lasts for about two
seconds,

Newline delay lasts about 0.10 seconds. If ONLRET is set, the carriage-

return delays are used instead of the newline delays. If OFILL is set, two fill
characters will be transmitted.

Carriage-return delay type 1 depends on the current column position; type 2
is about 0.10 seconds and type 3 is about 0.15 seconds. If OFILL is set, delay
type 1 transmits two fill characters and type 2 transmits four fill characters.

Horizontal-tab delay type 1 depends on the current column position. Type 2
is about 0.10 seconds. Type 3 specifies that tabs are to be expanded into
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spaces, If OFILL is set, two fill characters will be transmitted for any delay.

Backspace delay lasts about 0.05 seconds. If OFILL is set, one fill character
will be transmitted.

The actual delays depend on line speed and system load.

The initial output control value is all bits clear.

The c_ cflag field describes the hardware control of the terminal:
CBAUD 0000017 Baud rate:

BO 0000000 Hang up
B50 0000001 50 baud
B7S 0000002 75 baud
B110 0000003 110 baud
B134 0000004 134 baud
B150 0000005 150 baud
B200 0000006 200 baud
B300 0000007 300 baud
B600 0000010 600 baud

B1200 0000011 1200 baud
B1800 0000012 1800 baud
B2400 0000013 2400 baud
B4800 0000014 4800 baud
B9600 0000015 9600 baud
B19200 0000016 19200 baud

EXTA 0000016 External A
B38400 0000017 38400 baud
EXTB 0000017 External B
CSIZE 0000060 Character size:
(OA] 0000000 5 bits

Csé6 0000020 6 bits

CSs7 0000040 7 bits

Cs8 0000060 8 bits

CSTOPB 0000100 Send two stop bits. Otherwise, send one.
CREAD 0000200 Enable receiver.

PARENB 0000400 Enable parity.

PARODD 0001000 Use odd parity. Otherwise, use even.
HUPCL 0002000 Hang up on last close.

CLOCAL 0004000 Set local line. Otherwise, set dial-up.
RCVIEN 0010000

XMTI1EN 0020000

LOBLK 0040000 Block layer output.

The CBAUD bits specify the baud rate, The zero baud rate, BO, hangs up the
connection. If BO is specified, the data-terminal-ready signal will not be
asserted. Normally, this will disconnect the line. For any particular
hardware, impossible speed changes are ignored.

The CSIZE bits specify the character size in bits for transmission and recep-
tion, This size does not include the parity bit, if any. If CSTOPB is set, two
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stop bits are used; otherwise, one stop bit is used. For example, at 110 baud,
two stops bits are required.

If PARENSB is set, parity generation and detection is enabled and a parity bit
is added to each character. If parity is enabled, the PARODD flag specifies
odd parity if set; otherwise, even parity is used.

If CREAD is set, the receiver is enabled. Otherwise, no characters will be
received.

If HUPCL is set, the line will be disconnected when the last process with the
line open closes it or terminates. That is, the data-terminal-ready signal will
not be asserted.

If CLOCAL is set, the line is assumed to be a local, direct connection with no
modem control. Otherwise, modem control is assumed.

If LOBLK is set, the output of a job control layer will be blocked when it 1s
not the current layer. Otherwise, the output generated by that layer will be
multiplexed onto the current layer.

The initial hardware control value after open is B300, CS8, CREAD, HUPCL.

The c_lflag field of the argument structure is used by the line discipline to
control terminal functions. The basic line discipline (0) provides the fol-
lowing:

ISIG 0000001 Enable signals.

ICANON 0000002 Canonical input (erase and kill processing).

XCASE 0000004 Canonical upper/lower presentation.

ECHO 0000010 Enable echo.

ECHOE 0000020 Echo erase character as BS-SP-BS.

ECHOK 0000040 Echo NL after kill character.

ECHONL 0000100 Echo NL.

NOFLSH 0000200 Disable flush after interrupt or quit.

TOSTOP 0000400 SIGTTOU on background output,

If ISIG is set, each input character is checked against the special control char-
acters INTR, SWTCH, SUSP, and QUIT. If an input character matches one of
these control characters, the function associated with that character is per-
formed, If ISIG is not set, no checking is performed. Thus these special
input functions are possible only if ISIG is set. These functions may be dis-
abled individually by changing the value of the control character to an
unlikely or impossible value (such as 0377).

If ICANON is set, canonical processing is enabled. This enables the erase and
kill edit functions and the assembly of input characters into lines delimited
by NL, EOF, and EOL. If ICANON is not set, read requests are satisfied
directly from the input queue. A read will not be satisfied until at least MIN
characters have been received or the timeout value TIME has expired between
characters. This allows fast bursts of input to be read efficiently while still
allowing single character input. The MIN and TIME values are stored in the
position for the EOF and EOL characters, respectively. The time value
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represents tenths of seconds.

If XCASE and ICANON are set, an uppercase letter is accepted on input when
it is preceded by a \ character and is output preceded by a \ character. In
this mode, the following escape sequences are generated on output and
accepted at input:
Jor: use:
]

\=

/-——-I—
-~
~

For example, A is input as \a, \n as \\n, and \N as \\\n.
If ECHO is set, characters are echoed as received.

When ICANON is set, the following echo functions are possible. If ECHO and
ECHOE are set, the erase character is echoed as ASCII BS SP BS, which will
clear the last character from a CRT screen. If ECHOE is set and ECHO is not
set, the erase character is echoed as ASCII SP BS. If ECHOK is set, the NL char-
acter will be echoed after the kill character to emphasize that the line will be
deleted. Note that an escape character preceding the erase or kill character
removes any special function. If ECHONL is set, the NL character will be
echoed even if ECHO is not set. This is useful for terminals set to local echo
(known as half duplex). Unless escaped, the EOF character is not echoed.
EOT being the default EOF character prevents terminals that respond to EOT
from hanging up.

If NOFLSH is set, the normal flush of the input and output queues associated
with the quit, switch, and interrupt characters will not be performed.

If TOSTOP is set, background processes attempting to write to a controlling
terminal will generate a SIGTTOU signal sent to all processes with the associ-
ated control terminal.

The initial line-discipline control value is all bits clear.
The primary foctl(2) system calls have the following form:

ioctl(fildes, request, arg)
struct termio *arg;

The requests using this form are as follows:

TCGETA Get the parameters associated with the terminal and store in the
termio structure referenced by arg.

TCSETA Set the parameters associated with the terminal from the struc-
ture referenced by arg. The change is immediate.

TCSETAW  Wait for the output to drain before setting the new parameters.
This form should be used when changing parameters that will
affect output,

12/88
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TCSETAF
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Wait for the output to drain, flush the input queue, and set the
new parameters.

Additional ioctl(2) calls have the following form:

ioctl(fildes, request, arg)
int arg;

The requests using this form are as follows:

TCSBRK

TCXONC

TCFLSH

Wait for the output to drain. If arg is O, send a break (zero bits
for 0.25 seconds).

Start/stop control. If arg is O, suspend output; if 1, restart
suspended output.

If arg is O, flush the input queue; if 1, flush the output queue;
and if 2, flush both the input and output queues.

Additional {octl(2) calls have the following form:

ioctl(fildes, request, arg)
int *arg;

The requests using this form are as follows:

TCGPGRP

TCSPGRP

FILES
/dev/tty*

SEE ALSO

Get the distinguished process group ID associated with the ter-
minal and store it in the integer location referenced by arg.

Set the distinguished process group ID associated with the termi-
nal from the integer location referenced by arg. The change is
immediate.

stty(1), setpgrp(2), signal(2) in the CLIX Programmer’s & User's Reference

Manual.

fork(2), ioctl(2) in the UNIX System V Programmer’s Reference Manual.
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NAME
tidcl - STREAMS DoD UDP driver

DESCRIPTION
tidcl is a STREAMS driver that supports the Transport Layer Interface (TLI).
It provides the network service type T_CLTS, which is a connectionless
(datagram) protocol service.

NOTES
/dev/tidcl is now supported by modifications to /dev/udp, which is type
T_CLTS. /dev/udp uses a different address format than tidcl and also sup-
ports options. Existing programs that use tidcl will still run without
modification. The new udp(7S) device should be used for all newly created
applications requiring the Department of Defense (DoD) User Datagram Pro-
tocol (UDP). Support for tidcl is not guaranteed in future CLIX releases.

FILES
/dev/tidcl special device file for tidcl

SEE ALSO
udp(7S).
Section (3N) in the CLIX Programmer’s & User's Reference Manual.
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NAME
tidco - STREAMS DoD TCP driver

DESCRIPTION
tidco is a STREAMS driver that supports the Transport Layer Interface (TLI).
It provides the network service type T_COTS, which is a connection-oriented
protocol service with no orderly release.

NOTES

/dev/tidco is now supported by modifications to /dev/tcp, which is type
T_COTS_ORD. /dev/tcp uses a different address format than tidco and also
supports options. Existing programs that use tidco will still run without
modification. The new tcp(7S) device should be used for all newly created
applications requiring the Department of Defense (DoD) Transmission Con-
trol Protocol (TCP). Support for tidco is not guaranteed in future CLIX
releases.

FILES
/dev/tidco special device file for tidco

SEE ALSO
tep(7S).
Section (3N) in the CLIX Programmer’s & User’s Reference Manual.
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NAME
tixco - STREAMS XNS SPP driver

DESCRIPTION
tixco is a streams driver that supports the Transport Layer Interface (TLD).
It provides the network service type T_COTS, which is a connection-oriented
protocol service with no orderly release.

NOTE

/dev/tixco is linked to /dev/xs, which is of type T_COTS_ORD, a
connection-oriented protocol with orderly release. The address format of
xs(78S) is the same as that of tixco, and existing programs that use zixco will
still Tun without any modification. The new xs(7S) device should be used
for all newly created applications requiring the Xerox Network Services
(XNS) Sequenced Packet Protocol (SPP). Support for tixco is not guaranteed
in future CLIX releases.

FILES
/dev/tixco special device file for tixco

SEE ALSO
xs(7S).
Section (3N) in the CLIX Programmer's & User’s Reference Manual.
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NAME

tren - DoD Trailer decapsulation STREAMS module

DESCRIPTION

FILES

tren is the Department of Defense (DoD) trailer decapsulation STREAMS
module created to improve the performance of the Transmission Control
Protocol/Internet Protocol (TCP/IP) on some machines. A frame format that
placed the transport layer data immediately after the Ethernet header, with
the transport headers following the data was created. Early versions of this
trailer mechanism did not provide a way to turn trailer encapsulation on
and off. To communicate with a system with trailer encapsulation on, it is
necessary on a CLIX machine to push the tren module between the ip(7S)
device and the et(7S) Logical Link Interface (LLI) device to decapsulate these
frames. Doing so puts the transport layer headers immediately after the
Ethernet header followed by the transport layer data.

To set up a stream to be linked below ip(7S) and that will decapsulate
incoming trailer encapsulated frames, the LLI device must be opened for the
desired physical network (/dev/et0) and the device must be bound to the
trailer Service Access Point (SAP) TRLR_SAP (0x1001). Then the tren
streams module must be pushed onto the stream. Finally, the device
/dev/ip must be opened and the tren module linked below the ip(7S)
stream,

The trailer module may be pushed only onto a stream terminated by an LLI
device that is bound to the trailer SAP.

Once the tren module has been pushed onto a stream, all messages received
on the module’s write side will be transparently passed on to the module’s
downstream neighbor. All messages received on the module’s read side will
be transparently passed on to the module’s upstream neighbor as well, with
the exception of M_PROTO messages carrying DL_UNITDATA_IND primi-
tives. These messages contain trailer encapsulated frames that will be decap-
sulated to look like ordinary ip(7S) frames and passed upstream.

<sys/lihdr.h> LLI header file

SEE ALSO

et(78), incd(1M), ip(78), streamio(7).
ioctl(2) in the CLIX Programmer’s & User’s Reference Manual.

CAVEATS

01/90

incd(1M) is used at boot time to configure the STREAMS drivers and modules
that implement network protocols, including tren. Manual configuration is
not usually necessary.
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NAME

uco - STREAMS UNIX domain connection-oriented driver

DESCRIPTION

FILES

uco is a STREAMS driver which supports the Transport Layer Interface (TLI).
It provides the network service of type T_COTS which is a connection-
oriented protocol service with no orderly release. Any outstanding data is
flushed on close or disconnect.

This device supports the transfer of arbitrarily large data packets as well as
expedited data packets. This device does not support the use TLI options.

The following address format defined in <sys/uco.h> is used to bind and
connect devices.

struct uco__addr {
ushort port;
b

An address length of O in the ¢t_bind structure specifies that the port number
is chosen by the uco driver.

/dev/tiuco

SEE ALSO

12/88

Section (3N) of the CLIX Programmer’s & User’s Reference Manual.
Section (3N) of the UNIX System V Programmer’s Reference Manual.
UNIX System V Network Programmer’s Guide.
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NAME

udp - User Datagram Protocol

DESCRIPTION

01/90

udp is a “cloneable” (see clone(7)) STREAMS multiplexing driver that pro-
vides the services of the User Datagram Protocol (UDP).

upd communicates using the AT&T Transport Provider Interface (TPI).
Adherence to TPI allows applications to interface with udp using the AT&T
Transport Layer Interface (TLI). udp provides the TLI network service type
T_CLTS, a connectionless (datagram) protocol service. udp should be linked
above the ip(7S) STREAMS driver that has been bound to the UDP protocol
(0x11) in order to provide the UDP/Internet Protocol (IP) functionality of
the DARPA Internet Protocol suite. incd(1M) performs this binding at boot
time.

The following address format is used as defined in <sys/dod/inet.h> and
<sys/dod/dod_ut.h>:

typedef struct inet_addr {
unchar uc{4];
}ina_t;

typedef struct dod_ut_addr {
ina_t inet;
unchar port[2];

} dodaddr_t;

The following helpful macros are defined in <sys/dod/dod_ut.h> for
converting the port between host byte order (least significant byte first) and
network byte order (most significant byte first):

#define NET16_TO_HOST16(c) (c[0] << 81c[1])
#define HOST16_TO_NET16(i, c) (c[0] = ((unchar)((i) >> 8))),\
(c[1] = (Cunchar)(())))
Each of the fields in the address format structures should be filled with
values in network byte order, For example, the proper encoding of the

Internet address 129.135.200.7 with port number 200 would be assigned to
the structure as follows:

dodaddr_t address;

address.inet.uc[0] = (unchar) 129;
address.inet.uc[1] = (unchar) 135;
address.inet.uc[2] = (unchar) 200;
address.inet.uc[3] = (unchar) 7;

HOST16_TO_NET16 (200, address.port);

When a t_bind(3N) is requested, an address length of zero in the
t_bind(3N) structure specifies that a port number be chosen by the driver
for all local endpoints. If a specific port needs to be bound, the address
length should be set to DOD_UT_ADDR_SZ and the port field should contain
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the port number to be bound. The maximum number of outstanding connect
indications should be set to zero. If no address is specified or the Internet
address zero is specified, all local interfaces will be bound and an all zero
Internet addresses will be returned as the bound addresses.

When data is sent (with t_sndudata(3N)), the destination address length in
the t_unitdata structure should be set to DOD_UT_ADDR_SZ and the entire
remote address, including the Internet address and port number, should be
specified. Data to be filled in the Internet Protocol header including the TYPE
OF SERVICE, TIME TO LIVE, IP OPTIONS, and source Internet address may be
specified with the opt field in the t_unitdata structure using the format of
the following structure defined in <sys/dod/udp.h>:

struct udp__udopt {

ina_t addr;

unchar iptos;

unchar ipttl;

unchar ipoptions[[IPH_MAX_OPT_SZ];
dodaddr_t;

}

When data is received (with t_rcvudata(3N)), the destination Internet
address, TYPE OF SERVICE, and OPTIONS from the Internet Protocol header
will be returned with the opt field in the ¢_unitdata structure using the for-
mat of the udp_ udopt structure,

Internet Control Message Protocol (ICMP) error messages pertaining to
datagrams sent with udp(7S) may be retrieved through the ¢_rcvuderr(3N)
call, udp(7S) supports the Address Resolution Protocol ioctl(2) requests
described in arp(7B).

FILES
/dev/udp special device file for UDP
<sys/dod/inet.h> Internet address definitions
<sys/dod/dod__ut.h> Internet utility and address definitions
<sys/dod/udp.h> definitions for udp device

SEE ALSO

arp(7B), icmp(78S), ip(78), tcp(78), incd(1M).
Section (3N) in the CLIX Programmer's & User’s Reference Manual.
clone(7) in the UNIX System V System Administrator’s Reference Manual.

CAVEATS

incd(1M) is used at boot time to configure the STREAMS drivers and modules
that implement network protocols, including udp. Manual configuration is
not usually necessary.
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NAME
xnsxt - Intergraph XT STREAMS terminal driver
DESCRIPTION
- xnsxt allows remote logins using the Intergraph XT protocol. A connection
S is made from a remote machine by the visit(1) program. The listener pro-
cess, xxt_listener(1M), on the local machine establishes the connection.
When the connection is established, the listener transfers the connection to
the xnsxt driver, pushes an ldterm(7S) STREAMS module, and starts a
getty(1M) on a port assigned by the driver. When getty(1M) or any pro-
gram that getty(1M) execs(2) terminates, the listener queries the xnsxt
driver to determine if the getty(1M) should be restarted.
FILES
/dev/ttn?? network terminals
/dev/xt control device for Intergraph XT protocol
SEE ALSO
xxt__listener(1M), termio(78), 1dterm(7S).
visit(1) in the CLIX Programmer’s & User’s Reference Manual.
S
-
S
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NAME

xpe - STREAMS XNS PEP driver

DESCRIPTION

01/90

xpe is a STREAMS driver that provides the services of the Packet Exchange
Protocol (PEP) to applications and other protocols on the host machine. PEP
is the transaction-based connectionless transport layer protocol of the Xerox
Network System (XNS) protocol suite.

clone(7) opens may be performed on the xpe device to find the first available
free minor device.

Xxpe communicates on its upper streams using the AT&T Transport Provider
Interface (TPI) providing support for the AT&T Transport Layer Interface
(TLI) to applications. xpe provides the T_CLTS connectionless protocol ser-
vice (as specified by TPI/TLI) to its upstream clients.

The PEP protocol defines a protocol that exchanges packets between a client
socket and a server socket. The client side generates PEP requests and sends
them to the server. The server side receives client requests from the net-
work, does some processing, and returns PEP responses to the clients. TLI
makes no such client/server distinction for its connectionless devices. To
provide for the distinction, xpe may be put into client or server mode when
the bind request is made, as described below.

In client mode, unitdata requests will be sent downstream to xpe and a
corresponding PEP request will be sent. xpe will then wait for the PEP
response to return from the server, possibly retransmitting the PEP request if
no response is seen for the specified retransmit timeout. If a matching PEP
response (or responses) arrives, a unitdata indication will be sent upstream
by xpe. If no matching PEP response arrives within the specified timeout, a
unitdata error indication is sent upstream by xpe. Ia client mode, PEP
requests sent to the socket bound by the client will be silently ignored,

In server mode, xpe waits for incoming PEP requests sent to the local socket
and sends corresponding unitdata indications upstream. To respond to the
PEP request, the server sends unitdata requests downstream to xpe.

The address format used in the bind, unitdata request, and unitdata indica-
tion operations is an array of 12 bytes, The network number is contained in
the first four bytes of the array, the host address is contained in the next six
bytes of the array, and the socket number is contained in the last two bytes
of the array. Each of the three numbers (network, host, and socket) is filled
in with network order (most significant byte first.)

For example, to fill in an address structure with the network address
0x000134ab, host address 08-00-36-ab-cd-03, and socket number 0x0045
the following C code is used:

char addr[12];
addr[0] = 0x00;
addr[1] = 0x01;
addr2] = 0x34;
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addr[3] = OxAB;
addr[4] = 0x08;
addr[5] = 0x00;
addr[6] = 0x36;
addr[7] = OxAB;
addr[8] = 0xCD;
addr[9] = 0x03;
addr{10] = 0x00;
addr[11] = 0x45;

Only the socket part of the address is meaningful in bind requests, telling
xpe which socket to bind. On return from a successful bind, the entire
bound address will be placed in the ret address parameter buffer. The socket
number returned may be different than the one requested if that socket is
already in use elsewhere in the system.

When binding, the glen value of the reg structure determines whether the
stream will be used for PEP client or PEP server processing. A glen of zero
indicates a client; nonzero indicates a server.

xpe supports TLI options associated with unitdata requests and unitdata indi-
cations. The options format is the following xpeopts_s structure defined in
<sys/xns/xns.h>:

typedefunsigned char u8;
typedef struct xpeopts_s {

u8 xpeo__client_type[2];

char  xpeo_ retries;

char  xpeo_ seconds__per_ retry;

u8 xpeo__id[4];

ud Xpeo__pass__Xropts;

ud xpeo__wants__multiple_ replies;
} XPE_ OPTS;

The xpeo__client_type field contains the PEP client type to be sent by unit-
data requests or that was received in unitdata indications.

The xpeo__retries field is always O in unitdata indications. It indicates the
number of retransmissions that should be attempted from client xpe streams.
Packets sent from xpe server streams are not retransmitted. For clients, if
this value is set to zero in a unitdata request, the default retry count of 10 is
used.

The xpeo__seconds_ per_retry field is always O in unitdata indications. For
client unitdata requests (PEP requests) this value indicates the number of
seconds between retries. If this value is set to O, the first retry will occur
after two seconds. Subsequent retries will be based on a round-trip time
estimate obtained from the downstream xr(7S) module for the specified des-
tination address.

The xpeo__id field contains the PEP ID of the received packet in unitdata indi-
cations. For xpe server streams, this field indicates the value to use for the

01/90
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PEP ID of the response being sent (allowing servers to match response PEP IDs
to the client’s request PEP IDs). For xpe client streams, this field is ignored,
and xpe generates a unique ID for each client packet.

The xpeo__pass_xropts field is aiways O in unitdata indications. In unitdata
requests, if this field is nonzero, an xr_opts structure should immediaicly
follow the xpe_opts structure in the unitdata request options buffer. This
option is used only to support expanding rings.

The xpeo_wants_multiple_replies field is always O in unitdata indications.
For xpe client streams, nonzero xpeo_wants_multiple_replies values indicate
that all replies (not just the first one) to a client broadcast (or muiticast)
request should be received and passed upsiream in unitdata indications.

FILES
/dev/xpe special device file for xpe
<sys/xns/xns.h> XNS header file
<sys/xns/common.h> XNS common definitions header file
<sys/xns/mi.h> XNS misceilaneous header file
<sys/lihdr.h> Logical Link Interface header file
SEE ALSO

et(78), xr(78), xs(78), clone(7), incd(1M).
Section (3N) in the CLIX Programmer’s & User's Reference Manual.

CAVEATS

01/90

On CLIX systiems, incd(1M) is usually responsibie for creating the network
configuration of streams drivers/modules/muitiplexors, including xpe.
Manual configuration is necessary only in rare circumstances.
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NAME

XR(7S)

xr - STREAMS IDP and RIP multiplexor

DESCRIPTION

01/90

xr is a STREAMS driver that provides the services of the Internet Datagram
Protocol (IDP) to applications and other protocols on the host machine. It
also automatically updates the XNS routing tables maintained in the kernel
by listening to XNS Routing Information Protocol (RIP) network traffic. IDP
is the connectionless network layer protocol of the Xerox Network System
(XNS) Protocol suite.

clone(7) opens may be performed on the xr device to find the first available
free minor device.

xr communicates on its upper streams using the AT&T Transport Provider
Interface (TPI), providing support for the AT&T Transport Layer Interface
(TLI) to applications. xr provides the T_CLTS connectionless protocol service
(as specified by TPI/TLI) to its upstream clients. xr communicates on its
lower streams using the AT&T Logical Link Interface (LLI) expecting that its
lower streams are bound to the Service Access Point (SAP) XNS_SAP (0x600)
before they are linked.

The address format used in the bind, uni? datagram (unitdata) request, and
unitdata indication operations is an array of 12 bytes. The network number
is contained in the first four bytes of the array, the host address is contained
in the next six bytes of the array, and the socket number is contained in the
last two bytes of the array. Each of the three numbers (network, host, and
socket) is filled in with network order (most significant byte first.)

For example, to fill in an address structure with the network address
0x000134ab, host address 08-00-36-ab-cd-03, and socket number 0x0045,
the following C code is used:

char addr[12];
addr[0] = 0x00;
addr[1] = 0x01;
addr[2] = 0x34;
addr[3] = OxAB;
addr[4] = 0x08;
addr[5] = 0x00;
addr[6] = 0x36;
addr[7] = OxAB;
addr[8] = 0xCD;
addr[9] = 0x03;
addr[10] = 0x00;
addr[11] = 0x45;

Only the socket part of the address is meaningful in bind requests, telling xr
which socket to bind. On return from a successful bind, the entire bound
address will be placed in the ret address parameter buffer. The socket
number returned may be different than the one requested if that socket is
already in use elsewhere in the system.
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xr supports TLI options associated with unitdata requests. The options for-
mat is the following xropts_s structure defined in <sys/xns/xns.h>:

typedefunsigned char u8;
typedef struct xropts_s

u8 xro_radius;  /* Send to nets radius hops away */
char  xro_pad[3]; /* Force 4 byte alignment */
} XrR_OPTS;

The xro_radius field contains the number of hops away to send a broadcast
or multicast datagram. xr sends the packet to all networks that are radius
hops away. This parameter is used to perform expanding rings,

FILES
/dev/xr special device for xr
<sys/xns/xns.h> XNS header file
<sys/xns/common.h> XNS common definitions header file
<sys/xns/mi.h> XNS miscellaneous header file

SEE ALSO

xpe(7S), xs(78), clone(7), incd(1M).
Section (3N) in the CLIX Programmer’s & User’s Reference Manual.
CAVEATS

On CLIX systems, incd(1M) is usually responsible for creating the network
configuration of streams drivers/modules/multiplexors, including xr.
Manual configuration is necessary only in rare circumstances,
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NAME

XS(78)

xs - STREAMS XNS SPP driver

DESCRIPTION

01/90

xs is a STREAMS driver that provides the services of the Sequenced Packet
Protocol (SPP) to applications and other protocols on the host machine. SPP
is the connection-oriented transport layer protocol of the Xerox Network
System (XNS) Protocol suite.

clone(7) opens may be performed on the xs device to find the first available
free minor device.

xs communicates on its upper streams using the AT&T Transport Provider
Interface (TPI), providing support for the AT&T Transport Layer Interface
(TLI) to applications, xs provides the T_COTS_ORD connection-oriented pro-
tocol service with orderly release (as specified by TPI/TLI) to its upstream
clients.

xs supports the TLI expedited data concept and maps it to the SPP attention
function. Only one-byte expedited data requests are allowed.

xs supports the Transport Service Data Unit (TSDU) concept and maps it to
the SPP End Of Message (EOM) function.

The SPP header carries a one-byte field called the datastream type. The data-
stream type may change from one TSDU to another TSDU, so it needs to be
sent to xs with each TLI data request. TLI makes no provisions for such a
function, so the CLIX TLI routines were modified slightly from the AT&T
standard to accommodate it. The datastream type associated with each data
request is sent to xs in the flags field of the data request. The low-order bit
of the flags field is used to indicate the T_MORE function. The byte of data-
stream type to use for the data will be sent to xs in bits 8-15 of the flags
field. For example, to send down no T_MORE flag and a datastream type of
0x23, the following C code is used:

int flags;

flags = (0x23 << 8);
t_snd(fd, buf, nbytes, flags);

datastream types 254 (OXFE) and 255 (OxFF) are used by xs to perform the
orderly release three-way handshake and should not be specified as data-
stream types of normal data by applications.

xs does not currently support any TLI options.

The address format used in the bind and connect operations is an array of 12
characters. The network number is contained in the first four bytes of the
array, the host address is contained in the next six bytes of the array, and
the socket number is contained in the last two bytes of the array. Each of
the three numbers (network, host, and socket) is filled in with network
order (most significant byte first.) For example, to fill in an address struc-
ture with the network address 0x000134ab, host address 08-00-36-ab-cd-
03, and socket number 0x0045 use the following C code:
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char addr[12];
addr[0] = 0x00;
addr[1] = 0x01;
addr[2] = 0x34;
addr[3] = OxAB;
addr[4] = 0x08;
addr[5] = 0x00;
addr[6] = 0x36;
addr[7] = OxAB;
addr[8] = OxCD;
addr[9] = 0x03;
addr{10] = 0x00;
addr[11] = 0x45;

Only the socket part of the address is meaningful in bind requests, telling xs
which socket to bind. On return from a successful bind, the entire bound
address will be placed in the ret address parameter buffer. The socket
number returned may be different than the one requested if that socket is
already in use elsewhere in the system.

The maximum number of connect indications that will be queued by listen-
ing xs streams is §.

FILES
/dev/xs special device file for xs
<sys/xns/xns.h> XNS header file
<sys/xns/common.h> XNS common definitions header file
<sys/xns/mi.h> XNS miscellaneous header file

SEE ALSO

xr(78), xpe(78), clone(7), incd(1M).
Section (3N) in the CLIX Programmer’s & User's Reference Manual.
CAVEATS

On CLIX systems, incd(1M) is usually responsible for creating the network
configuration of streams drivers/modules/multiplexors, including xs.
Manual configuration is necessary only in rare circumstances.
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NAME

xyl - multi-channel serial interface driver

DESCRIPTION

FILES

xyl is a serial interface driver used to access the Xylogics 16-channel RS232
serial card. Each port supports transmit data (TXD), receive data (RXD),
request-to-send (RTS), clear-to-send (CTS), data terminal ready (DTR), and
data set ready (DSR).

The xyl driver supports the Xylogics multi-channel serial ports as described
in termio(7S). The number of available ports depends on the platform and
system configuration.

/dev/ttz?

SEE ALSO

NOTES

termio(78).

Any open(2) will return immediately allowing a process to perform an
{octl(2) which may specify CLOCAL. If CLOCAL is not set before the first
read(2) or write(2), the operation waits for a carrier indicated by the DSR
signal. If CLOCAL is set, the state of DSR is ignored.

WARNINGS

12/88

The lack of DCD may require special jumpering or special cables for some
modems.
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NAME

intro - introduction to BSD networking facilities

SYNOPSIS

#include <sys/socket.h>
#include <net/route.h>
#include <net/if.h>

DESCRIPTION

This section briefly describes the Berkeley Software Distribution (BSD) net-
working facilities available in the system. All network protocols are associ-
ated with a specific protocol family. A protocol family provides basic ser-
vices to the protocol implementation to allow it to function within a specific
network environment. These services may include packet fragmentation and
reassembly, routing, addressing, and basic transport. A protocol family may
support multiple methods of addressing, though the current protocol imple-
mentations do not. A protocol family is normally comprised of a number of
protocols, one per socket(2B) type. It is not required that a protocol family
support all socket types. A protocol family may contain multiple protocols
supporting the same socket abstraction,

A protocol supports one of the socket abstractions detailed in socket(2B). A
specific protocol may be accessed either by creating a socket of the appropri-
ate type and protocol family, or by requesting the protocol explicitly when
creating a socket. Protocols normally accept only one type of address for-
mat, usually determined by the addressing structure inherent in the design
of the protocol family/network architecture. Certain semantics of the basic
socket abstractions are protocol specific. All protocols are expected tc sup-
port the basic model for their particular socket type, but may, in addition,
provide nonstandard facilities or extensions to a mechanism. For example, a
protocol supporting the sock_stream abstraction may allow more than one
byte of out-of-band data to be transmitted per out-of-band message.

A network interface is similar to a device interface. Network interfaces
comprise the lowest layer of the networking subsystem, interacting with the
actual transport hardware. An interface may support one or more protocol
families and/or address formats.

Protocols

The system currently supports the Defense Advanced Research Project
Agency (DARPA) Internet protocols and the Xerox Network Systems (XNS)
protocols. Consult the appropriate manual pages in this section for more
information regarding the support for each protocol family.

Addressing

12/88

Associated with each protocol family is an address format. The following
address formats are used by the system (and additional formats are defined
for possible future implementation):

#define AF_UNIX 1 /% local to host (pipes, portals) */
#define AF_INET 2 /% internetwork: UDP, TCP, etc, */
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#define AF_NS 6 /% Xerox NS protocols */

Interfaces
Each network interface in a system corresponds to a path through which
messages may be sent and received. A network interface usually has a
hardware device associated with it.
SEE ALSO
socket(2B) in the CLIX Programmer's & User's Reference Manual.
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NAME

arp - Address Resolution protocol

DESCRIPTION

01/90

arp is a STREAMS module that implements the Address Resolution Protocol
(ARP) (see “An Ethernet Address Resolution Protocol,” RFC826, Dave Plum-
mer, Network Information Center, SRI). ARP is a protocol used to dynami-
cally map between Defense Advanced Research Projects Agency (DARPA)
Internet addresses and Ethernet addresses. It is not specific to Internet pro-
tocols or to Ethernet, but this implementation currently supports only that
combination.

The arp module must be inserted with the I_PUSH ioctl(2) onto a stream ter-
minated by an Ethernet device driver that conforms to the AT&T Logical
Link Interface specifications (such as /dev/et0). The Ethernet device driver
must be bound to the ARP Protocol (0x806). incd(1M) performes this bind-
ing at boot time.

To facilitate communications with systems that do not access ARP directly,
STREAMS ioctl(2) requests are provided to add and delete entries in the
Internet-to-Ethernet address tables. Two formats for the STREAMS ioctl(2)
requests are supported; a local format as well as the standard Berkeley for-
mat. These STREAMS ioctl(2) requests may be applied to any open file
descriptor referring to a STREAMS device that provides support for arp
toctl(2) requests. Several devices that support these requests are /dev/ip,
/dev/udp, and /dev/tcp. The format of a STREAMS ioctl(2) request is as
follows:

#include <sys/stropts.h>
#include <sys/dod/ar.h>
#include <net/dod/arp.h>

struct strioctl ic;
joctl (fd, I_STR, (caddr_t) &ic);
struct strioctl {

int ic_cmd; /* command */

int ic__timout; /* timeout value */

int ic__len; /% length of data */

char =*ic_dp; /* pointer to data */

b
Ic_cmd should be set to one of the following commands as defined in
<sys/dod/arp.h>:

I_ARPADD Add an ARP entry to the local cache.

I_ARPDEL Delete an ARP entry from the local cache.

I_ARPLOC Retrieve an ARP entry from the local cache,
I_ARPTRNS Retrieve an ARP entry by first looking in the local

cache; if a translation is not found in the local
cache, the net is queried for a translation.



ARP(7B) ARP(7B)

I_ARPREQ Query the net for a translation.
I_ARPTBL Obtain all entries in the local ARP cache.

Ic_timout should be set to zero for all commands listed above. The timeout
for network responses is set automatically to five seconds.

For I_ARPTBL, ic_len should reflect the size (in bytes) of the buffer pointed
to by ic_dp. For the remainder of the commands, ic_ len should be set to
ARP_IOC_SZ as defined in <sys/dod/ar.h>.

The entries in the ARP cache have the following format as defined in
<sys/dod/arp.h>:

struct arp_ioc {

unchar inet{ INET_ALEN}; /* Internet address */
unchar enet[ ENET_ALEN]; /% Ethernet address */
ushort flags; /% arp flags */

b
For I_ARPTBL, ic_dp should contain a pointer to a buffer large enough to
hold all entries in the arp cache. If the buffer is large enough to hold all of
the entries, the value returned by Zoctl(2) will be zero. Otherwise, the value
returned will be the number of entries in the arp cache. For the remainder
of the commands listed above, ic_dp should be a pointer to an arp_ {oc
structure, The addresses in inet and enet should be stored in network byte
order (most significant byte first) and are returned in this format. For

I_ARPADD, flags should be set to one of the following values as defined in
<sys/dod/ar.h>:

AR_LOCAL_FL translation for local interface
AR_PERM_FL permanent entry
AR_PUBL_FL reply to ARP requests from the network

For I_ARPDEL, flags must be set to AR_PERM_FL in order to successfully
delete a permanent entry. For I_ARPLOC, I_ARPTRNS and I_ARPREQ, flags
should be set to one of the following values as defined in <sys/dod/ar.h>:

INET Retrieve the Ethernet address translation for the given
inet address.
ENET Retrieve the Internet address translation for the given

enet address.

In addition to the above STREAMS ioctl(2) requests, support is provided for
the following foctl(2) requests to any socket(2B) descriptor:

struct arpreq {

struct sockaddr arp_ pa; /* protocol address */
struct sockaddr arp_ ha; /* hardware address */
int arp_flags; /% flags »/

} arpreq;

01/90
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ioctl (sd, cmd, &arpreq);
The following cmds are vaild:

SIOCSARP Set an ARP entry.

SIOCGARP Get an ARP entry.

SIOCDARP Delete an ARP entry.

SIOCXARP Query the local network for an ARP entry.

The address format for arp_pa and arp_ha are described in inet(7B). The

address family specified in arp_pa must be AF_INET and AF_UNSPEC in
arp__ha.

Flags may be one of the following as defined in <net/if arp.h>:
ATF_COM completed entry
ATF_PERM permanent entry

ATF_PERM is the only flag that can be written.

Only the super-user may add or delete entries in the ARP cache, If an arp
{octl(2) fails, errno will be set to one of the following:

[EINVAL] A command other than I_ARPTBL was issued without a
valid pointer in the ic_dp field.

[EPERM] The effective user ID is not super-user.
[EAGAIN] STREAMS resources are insufficient.
[EACCES] Permission to perform the requested action is denied.
[ENOENT] A translation was not found in the local ARP cache.
[ETIME] The timer for the arp request has expired.

FILES
<sys/dod/inet.h> special device file for UDP
<sys/dod/dod_ut.h> Internet address definitions
<sys/dod/ar.h>
<sys/dod/arp.h>

SEE ALSO
inet(7B).

ioctl(2) in the UNIX System V Programmer’s Reference Manual.

CAVEATS

01/90

incd(1M) is normally executed at boot time to configure the STREAMS
drivers and modules that implement network protocols, including arp.
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NAME

inet - Internet protocol family

SYNOPSIS

#include <sys/types.h>
#include <netinet/in.h>

DESCRIPTION

12/88

The Internet protocol family is a collection of protocols layered on top of
the Internet Protocol (IP) transport layer using the Internet address format.
The Internet family provides protocol support for the sock__stream and
sock__dgram socket types.

Internet addresses are four-byte quantities, stored in network standard for-
mat (on the CLIPPER™ these are word and byte reversed). The include file
<netinet/in.h> defines this address as a discriminated union,

Sockets bound to the Internet protocol family use the following addressing
structure:

struct sockaddr_in {

short sin__family;
u_short sin__port;

struct in_addr sin_addr;
char sin_zero[8];

k
Sockets may be created with the local address INADDR_ANY to effect “wild-
card” matching on incoming messages. The address in a connect(2B) or
sendto(2B) call may be given as INADDR_ANY to mean “this host.” The dis-
tinguished address INADDR_BROADCAST is allowed as a shorthand for the
broadcast address on the primary network if the first network configured
supports broadcast.

The Internet protocol family is comprised of the IP transport protocol, Inter-
net Control Message Protocol (ICMP), Transmission Control Protocol (tcp),
and User Datagram Protocol (UDP). TCP is used to support the sock__stream
abstraction while UDP is used to support the sock_dgram abstraction. 1P and
ICMP are not currently supported.

The 32-bit Internet address contains both network and host parts. It is
frequency-encoded; the most-significant bit is clear in Class A addresses, in
which the high-order 8 bits are the network number, Class B addresses use
the high-order 16 bits as the network field, and Class C addresses have a
24-bit network part. Sites with a cluster of local networks and a connection
to the Defense Advanced Research Project Agency (DARPA) Internet may
choose to use a single network number for the cluster; this is done by using
subnet addressing. The local (host) portion of the address is further subdi-
vided into subnet and host parts. Within a subnet, each subnet appears to be
an individual network; externally, the entire cluster appears to be a single,
uniform network requiring only a single routing entry.



INET(7B) INET(7B)

SEE ALSO
intro(7B), tcp(7B), udp(7B).
socket(2B) in the CLIX Programmer’s & User's Reference Manual.
“Introductory Socket Tutorial”, “An Advanced Socket Tutorial” in the CLIX
System Guide.

CAVEATS

The Internet protocol support is subject to change as the Internet protocols

develop. Users should not depend on details of the current implementation,
but rather the services exported,

s
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NAME

mailaddr - mail addressing description

DESCRIPTION

Mail addresses used by sendmail(1M) are based on the protocol described in
the RFC822 document. These addresses are in the following general format:

user@domain

In the above, domain is a hierarchical dot-separated list of subdomains.
Consider the following example:

jim@sysl.xyzcom.COM

This is interpreted from right to left: the message should go to the “COM”
name tables and then to the “xyzcom’ gateway, after which it should go to
the local host “sysl”. When the message reaches ‘‘sysl” it is delivered to
the user “jim”.

Abbreviation

Under certain circumstances the entire domain name may not be necessary.
In general, anything following the first dot may be omitted if it is the same
as the domain from which you are sending the message. For example, a user
on sys2.xyzcom.com could send to jim@sysl without adding the
xXyzcom.com because both systems are in the same domain.

Compatibility

Certain old address formats are converted to this format to provide compati-
bility with older mail systems. In particular, hostiuser is converted to
user@host to be consistent with the rcp(1) command.

Also, the syntax hostluser is converted to user@host.UUCP This syntax is
normally converted back to the hosttuser form before being sent to UUCP
hosts.

Case Distinctions

Domain names (anything after the @ sign) may be given in any mixture of
upper and lowercase with the exception of UUCP hostnames.

Route-addrs

01/90

Under some circumstances it may be necessary to route a message through
several hosts to get it to the final destination. Normally this routing occurs
automatically, but sometimes it is desirable to route the message manually.
Addresses that show these relays are called route-addrs. These addresses use
the following syntax:

@hosta,@hostb:user@hostc

This specifies that the message should be sent to “hosta”, from there to
“hostb”, and finally to “hostc’”. This path is forced even if there is a more
efficient path to *“hostc”.

Route-addrs occur frequently on return addresses, because these are gen-
erally added by the software at each host. It is possible to ignore all but the
user@domain part of the address to determine the actual sender.
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Postmaster
Every site is required to have a user or user alias designated as postmaster to
which problems with the mail system may be addressed.

Other Networks
Some other networks can be reached by giving the name of the network as
the last component of the domain. This is not a standard feature and may
not be supported at all sites. For example, messages to CSNET or BITNET
sites can often be sent to user@host.CSNET or user@host.BITNET, respec-
tively.

SEE ALSO

sendmail(1M).

rcp(1) in the CLIX Programmer’s & User’s Reference Manual.
mail(1), mailx(1) in the UNIX System V User's Reference Manual.

CAVEATS
The RFC822 group syntax (group:userl,user 2,user3;) is not supported except
in the special case of group: because of a conflict with old Berknet-style
addresses.
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NAME
ns - Xerox Network Systems protocol family

DESCRIPTION
The ns protocol family is a collection of protocols layered on top of the
Internet Datagram Protocol (IDP) transport layer using the Xerox Network
Systems (XNS) address formats. The ns family provides protocol support
for the sock__stream and sock_dgram socket types.

Addressing
ns addresses are 12-byte quantities, consisting of a 4-byte network number,
a 6-byte host number, and a 2-byte port number. All numbers are stored in
network-standard format. On the CLIPPER, these numbers are word and
byte reversed. The include file <netns/ns.h> defines the ns address as a
structure containing unions (for quicker comparisons).

Sockets in the ns protocol family use the following addressing structure:

struct sockaddr_ ns {

u_short sns__family;
struct ns__addr sns_addr;
char sns_zero[2];

h
An ns__addr is composed as follows:

union ns__host {
u__char c_host[6];
u__short s_host[3];
L
union ns__net {
u_char c_net[4];
u__short s_net[2];
b
struct ns__addr {
union ns__net X__net;
union ns__host x_ host;
u_short X__port;
b
Sockets may be created with an address of all zeroes to effect “‘wildcard”
matching on incoming messages.

Protocols
The ns protocol family supported by the operating system is Sequenced
Packet Protocol (SPP). SPP is used to support the sock__stream abstraction.
SEE ALSO
intro(7B), spp(7B).
intro(3B), byteorder(3B), getnetent(3B), getservent(3B) getprotoent(3B),
gethostbyname(3B) in the CLIX Programmer’s & User's Reference Manual.

12/88 1
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Internet Transport Protocols, Xerox Corporation document XSIS-028112.
“Advanced Socket Tutorial” in the CLIX System Guide.
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NAME

spp - Xerox Sequenced Packet protocol

SYNOPSIS

#include <sys/socket.h>
#include <netns/ns.h>

socket (AF_NS, SOCK_STREAM, 0);

DESCRIPTION

The Sequenced Packet Protocol (SPP) provides reliable, flow-controlled,
two-way transmission of data. It is a byte-stream protocol used to support
the sock__stream abstraction. SPP uses the standard ns(7B) address formats.

Sockets using the SPP protocol are either active or passive. Active sockets
initiate connections to passive sockets. By default, SPP sockets are created
active; to create a passive socket, the user must listen(2B) after binding the
socket with the bind(2B) system call. Only passive sockets may use the
accept(2B) call to accept incoming connections. Only active sockets may use
the connect(2B) call to initiate connections,

Passive sockets may underspecify their location to match incoming connec-
tion requests from multiple networks. This technique, termed wildcard
addressing, allows a single server to service clients on multiple networks.
To create a socket that listens on all networks, the user must bind(2B) an
ns(7B) address of all zeroes. The SPP port may still be specified at this time;
if the port is not specified, the system will assign one. Once a connection has
been established, the socket’s address is fixed by the peer entity’s location.
The address assigned to the socket is the address associated with the network
interface through which packets are being transmitted and received. Nor-
mally, this address corresponds to the peer entity’s network.

Packets received with the attention bit sent are interpreted as out of band
data. Data sent with send(..., ..., ..., MSG_OOB) causes the attention bit
to be set,

SEE ALSO
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ns(7B), intro(7B).
Section (2B) in the CLIX Programmer's & User’s Reference Manual.
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NAME

tcp - Internet Transmission Control protocol

SYNOPSIS

#include <sys/socket.h>
#include <netinet/in.h>

socket (AF_INET, SOCK_STREAM, 0);

DESCRIPTION

The Transmission Control Protocol (TCP) provides reliable, low-controlled,
two-way transmission of data. It is a byte-stream protocol used to support
the sock__stream abstraction. TCP uses the standard Internet address format
and provides a per-host collection of “port addresses”. Thus, each address is
composed of an Internet address specifying the host and network, with a
specific TCP port on the host identif ying the peer entity.

Sockets using the TCP protocol are either active or passive. Active sockets
initiate connections to passive sockets, By default TCP sockets are created
active; to create a passive socket the listen(2B) system call must be used
after binding the socket with the bind(2B) system call. Only passive sockets
may use the accept(2B) call to accept incoming connections. Only active
sockets may use the connect(2B) call to initiate connections.

Passive sockets may underspecify their location to match incoming connec-
tion requests from multiple networks. This technique, termed wildcard
addressing, allows a single server to provide service to clients on multiple
networks. To create a socket that listens on all networks, the user must
bind(2B) the Internet address INADDR_ANY. The TCP port may still be
specified at this time; if the port is not specified, the system will assign one.
Once a connection has been established, the socket’s address is fixed by the
peer entity’s location. The address assigned the socket is the address associ-
ated with the network interface through which packets are being transmitted
and received. Normally, this address corresponds to the peer entity’s net-
work.

SEE ALSO
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intro(7B), inet(7B), ip(7B).
Section (2B) in the CLIX Programmer’s & User’s Reference Manual.
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NAME

udp - Internet User Datagram protocol

SYNOPSIS

#include <sys/socket.h>
#include <netinet/in.h>

socket (AF_INET, SOCK_DGRAM, 0);

DESCRIPTION

The User Datagram Protocol (UDP) is a simple, unreliable datagram protocol
used to support the sock_dgram abstraction for the Internet protocol family.
UDP sockets are connectionless and are normally used with the sendto(2B)
and recvfrom(2B) calls, though the connect(2B) call may also be used to fix
the destination for future packets. In which case, the recv(2B), read(2B), or
readv(2B) and send(2B), write(2), or writev(2B) system calls may be used.

UDP uses the standard Internet address format and provides a per-host col-
lection of port addresses. Note that the UDP port space is separate from the
tcp(TB) port space. A UDP port may not be “‘connected” to a tcp(7B) port.
In addition, broadcast packets may be sent (assuming the underlying net-
work supports this) by using a reserved broadcast address; this address is
network-interface-dependent.

SEE ALSO

12/88

inet(7B), intro(7B).
Section (2B) in the CLIX Programmer’s & User's Reference Manual.
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NAME
intro - introduction to asynchronous interfaces

DESCRIPTION
This section describes the asynchronous interfaces. These interfaces support
device input, output, and control. Providing an asynchronous interface
allows a process to have many operations active at once, thus increasing
overall performance.

SEE ALSO
intro(3A) in the CLIX Programmer’s & User's Reference Manual.

NOTES
Since these interfaces are not standard device drivers, no device files are
associated with the hardware they control. Refer to the specific asynchro-
nous interface descriptions for information concerning hard ware accesses.
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NAME
xaux - asynchronous serial interface driver

DESCRIPTION
xaux provides an asynchronous interface for reading and writing raw unpro-
cessed data from the system serial ports.

A system may support three or four serial ports, depending on the platform
and system configuration.

SEE ALSO
aux(7S).
aux_open(3A), aux_read(3A), aux_write(3A), aux_ cancel__modem(3A),
aux_cancel(3A), aux_break(3A), aux_rawrd(3A), aux_modem(3A),
aux_ close(3A) in the CLIX Programmer’s & User's Reference Manual.

CAVEATS
Serial port characteristics cannot be established through this interface. The
ioctl(2) interface can be used to establish port characteristics on the aux(78)
special file. Note that the xaux_open(3A) must occur before the open(2) of
the associated aux(7S) serial device.
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NAME
xcnv - convolution filter

DESCRIPTION
The Convolution Filter (CNV) performs a convolution operation on the data
flowing through the raster processing pipeline. The CNV board in the lowest
Shared Resource (SR) Bus slot number supports channel O, the next CNV
board supports channel 1, and so on.

xcnv allows a process to directly access the control registers of a specified
CNV board. All convolution parameters are established through the mapped
registers.

SEE ALSO
cnv__close(3A), cnv_open(3A) in the CLIX Programmer’s & User's Reference
Manual.
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NAME

xcsi - control status interface

DESCRIPTION

xcsi is a DR11-based communication interface that uses the Control Status
Interface (CSI) port that resides on the Image System Interface (ISI) board.
The ISI board may reside on the Shared Resource (SR) bus of Intergraph
series 300 and 400 workstations and servers. xcsi is used for high-speed
transfer of command and status packets between the workstation and vari-
ous special-purpose hardware.

The hardware is a subset of the standard DR11 interface. xcsi defines a pro-
tocol that uses the DR11 function and status lines along with the attention
interrupts. The workstation is a master and can only support connections to
slave DR11 devices. In addition, communication depends on a standard
header common to all command and status packets. The header indicates the
source and destination of each packet, along with packet size and validity

checking information. The definition of this header is in
<sys/xio/xcsi.h> and its fields are shown below:
short h_cmd; /x CSI command/status ID */
short h_ mswent; /%= MSW of command size */
short h__lswent; /% LSW of command size */
short h_ src; /% source 1D */
short h_ dest; /% route code */
short  h__magicO; /% 0x5555 sanity check */
short  h__magicl; /% Oxaaaa sanity check */
short h_ seqO; /% relative start time */
short h_seql; /* relative finish time */

short  h_ checksum; /% header checksum sanity check */

Each ISI board supports a single CSI port. The CSI port on the ISI board in the
lowest SR slot number is referred to as channel 0. The next ISI board sup-
ports channel 1 and so forth. Each xcsi channel may be opened and used by
many processes at a time.

To send commands to the CSI port, use csi_cmd(3A) specifying a currently
open channel from csi_open(3A). Incoming status packets are matched with
outgoing commands based on command ID and source/route codes. Refer to
csi_dstat(3A) for commands that may respond with multiple status pack-
ets. If the slave device needs special attention, it may send an unsolicited
status packet. Refer to csi_ustat(3A) for information on intercepting these
packets. Refer to csi_death(3A) to monitor hardware problems at run time,

SEE ALSO
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csi__cancel(3A), csi_ccan(3A), csi__close(3A), csi_cmd(3A), csi__death(3A),
csi_dstat(3A), csi_open(3A), csi__reset(3A), csi_status(3A), csi_ucan(3A),
csi__ustat(3A) in the CLIX Programmer’s & User’s Reference Manual.
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NAME

xfpe - FPE coprocessor interface

DESCKIPTION

xfpe is an asynchronous interface driver that provides access to a Floating-
Point Engine (FPE) coprocessor. The FPE cOpioeessor is an optional processor
board that performs high-precision numeric operations for specific appiica-
tions.

xfpe provides a channel scheme to allow a process to access an FPE. Using
fpe_coproc_alloc(3A), a process obtains a channel number to use for all
subsequent operations. This channel numver enabies the driver to associate a
process’s request with a specific copiocessor.

xfpe provides a mechanism for a process to load application-specific micro-
code images into an FPE executable meiiory space. The driver supports up to
NDID—1 loaded images if enough free execuiabie meiiory space is on the FPE.
The available space depends on the size of each microcode image.

Data may be transferred to the FPE by either direct writes to the first-in
first-out (FIFO) register located on the FPE board, or by a call to CLIX to
transfer the data directly from user memory to the FPE FIFO.

SEE ALSO
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fpe_coproc_alloc(3A), f pe_coproc__dealioc(3A), f pe_cancel_dma(3A),
fpe_did_load(3A), f pe_did_unload(3A), f pe_write_dma(3A) in the CLIX
Programmer’s & User's Reference Marwual.
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NAME

xgpib - GPIB driver

DESCRIPTION

xgpib is an asynchronous interface driver that provides bus control, device
control, and data transfer functions for the IEEE 488-1978 standard digital
interface bus. General Purpose Interface Bus (GPIB) is the common term for
the IEEE 488 interface.

xgpib supports a maximum of NGPIB interface buses; NGPIB normally equals
one, Using a channel approach, the driver associates the GPIB board in the
lowest-numbered hardware slot with channel zero, the next GPIB board
corresponds to channel one, and so forth. Generally, the channel number
specified when using the GPIB library functions is zero, since only one GPIB
board is typically in a system, A process allocates a channel using the
gpib_open(3A) function.

xgpib accepts GPIB device addresses and performs the IEEE 488 protocol
based on the function. For example, a process to clear a device on the bus
simply sends the device’s address to the driver using the gpib_clear(3A)
function. The driver executes the protocol by sending the required bus com-
mands. This feature spares the user the task of formulating the protocols
for every bus operation.

xgpib supports device-specific data transfers using hardware implemented
Direct Memory Access (DMA) transfers. The DMA capability provides
expedient data throughput on the bus and allows the system CPU to perform
other operations.

xgpib also provides a timeout capability with some functions allowing a pro-
cess to implement error recovery procedures. The timeout value specifies the
number of 1/60-second intervals xgpib waits before aborting the function.
A timeout value of zero always disables the timeout feature.

SEE ALSO

gpib_cancel(3A), gpib_clear(3A), gpib_close(3A),  gpib_cmd(3A),
gpib_local(3A), gpib_lockout(3A), gpib_open(3A), gpib_ppconf(3A),
gpib_ppreq(3A), gpib_ppuconf(3A), gpib_read(3A), gpib_remote(3A),
gpib_reset(3A), gpib_service(3A), gpib_spreq(3A), gpib_trigger(3A),
gpib__write(3A) in the CLIX Programmer's & User’s Reference Manual.

WARNINGS

12/88

xgpib requires primary device addresses and assumes the system is the only
GPIB controller.

The data transfer functions that use the DMA capability (gpib_read(3A) and
gpib_write(3A)) have specific restrictions. Data buffers must begin on
long-word (4-byte multiple) boundaries and read buffers must end on long-
word boundaries.
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NAME
xnlf - non-linear filter

DESCRIPTION
The Non-Linear Filter (NLF) performs a nonlinear filter operation on the
data flowing through the raster processing pipeline. The NLF board in the
lowest Shared Resource (SR) Bus slot number supports channel O, the next
NLF board supports channel 1, and so on.

xnlf allows a process to directly access the control registers for a specified
NLF board. All filter parameters are established using the mapped registers
following a successful nifopen(3A).

SEE ALSO
nlf_close(3A), nlf _open(3A) in the CLIX Programmer’s & User’s Reference
Manual.
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NAME

xpdi - processed data interface

DESCRIPTION

The Processed Data Interface (PDI) is a bidirectional, half-duplex, 8-bit
parallel port that physically resides on the Image System Interface @sn
board. The ISI board may reside on the Shared Resource (SR) bus of Inter-
graph series 300 and 400 workstations and servers. xpdi uses the PDI port to
transfer large amounts of data to or from external devices such as plotters,
scanners, and various specialty hardware.

Each ISI board supports a single PDI port. The PDI port on the ISI board in
the lowest SR slot number is referred to as channel O, the next ISI board sup-
poris channel 1, and so on.

To write to the PDI port, use pdi_write(3A), specifying a currently-open
channel from pdi_open(3A).

To read from the PDI port, use pdi_read(3A), specifying a currently-open
channel from pdi_open(3A). The PDI read interface is implemented with a
hardware capability to reject large amounts of data. For example, if a 1/4-
inch strip is needed from a scanner that always sends inch-wide strips, the
PDI hardware can be set up to transfer only the data pertaining to the first
1/4-inch of each line in the strip. The remainder of each line is discarded.
This reduces memory and time requirements. Note that this rejection is a
function of the resolution and linewidth specified with pdi_setup(3A).

xpdi also supports the transfer of data from an external device directly to a
graphics window on an Integrated Frame Buffer (IFB). Refer to pdi_ if5(3A)
for more information on this capability.

The PDI port generates an output signal that may be switched by the process
controlling it. One type of plotter uses this signal to envelope all data
transfers pertaining to a single plot. This signal is referred to as the
write_ valid signal and is munipulated with pdi_setup(3A).

SEE ALSO
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pdi_close(3A), pdi_ifb(3A), pdi_open(3A), pdi_read(3A), pdi_write(3A),
pdi_cancel(3A), pdi_setup(3A) in the CLIX Frogrammer's & User's Refer-
ence Manual. '
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NAME
xplot - asynchronous plotting interface

DESCRIPTION
xplot provides a mechanism to write data or control information to the
parallel port. The interface supports Versatec, Centronics, and Intergraph
Differential.

The hardware to support the parallel port resides either on the Raster Opera-
tions Processor (ROP) graphics board, or on a dedicated plotter board. The
plotter board will only be available if a ROP board is not present.

SEE ALSO
plot_ctrl_rop(3A), plot_data_rop(3A), plot_ctrl(3A), plot_data(3A) in
the CLIX Programmer’s & User’s Reference Manual.

12/88 1



B . RPN i R S e i




XRLE(7A) XRLE(7A)

NAME
xrle - run length encoding interface

DESCRIPTION
The Run Length Encoding (RLE) board provides a hardware-driven mechan-
ism to run length encode data with various formats from the raster process-
ing pipeline to virtual memory. The RLE board in the lowest Shared
Resource (SR) Bus slot number supports channel O, the next RLE board sup-
ports channel 1, and so on.

Parameters pertaining to line width, swath size, margins and data format
must be specified with rle_setup(3A) before any data is processed.

To run length encode data from the pipe to memory, use rle_pipe_mem(3A)
specifying a channel currently open from rle_open(3A).

SEE ALSO
rle_cancel(3A), rle_close(3A), rle_open(3A), rle_pipe_mem(3A),

rle_setup(3A) in the CLIX Programmer’s & User’s Reference
Manual.
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NAME

xsif - scanner interface

DESCRIPTION

The Scanner Interface (SIF) provides an 8-bit parallel interface to a scanner
as well as a memory DMA interface and a 32-bit FIFO for pipelined raster
processing capability. The scanner may be accessed in full RGB color mode,
or each color component may be accessed individually.

xsif uses the SIF board to transfer large amounts of data from memory to a
raster processing pipeline, a scanner to memory, or a scanner to a raster pro-
cessing pipeline.

The SIF board in the lowest Shared Resource (SR) Bus slot number supports
channel O, the next SIF board supports channel 1, and so on.

To transfer data from memory to the pipe, use sif mem_ pipe(3A), specify-
ing a channel currently open from sif _open(3A).

To transfer data from the scanner to memory, use sif scan_mem(3A),
specifying a channel currently open from sif _open(3A).

To transfer data from the scanner to the pipe, use sif scan_ pipe(3A), speci-
fying a channel currently open from sif _open(3A).

The SIF scanner interface is implemented with a hardware capability to
reject large amounts of data. For example, if a 1/4-inch strip is needed from
a scanner that always sends inch-wide strips, the SIF hardware can be set up
to transfer only the data pertaining to the first 1/4 inch of each line in the
strip. The remainder of each line is discarded. This reduces memory and
time requirements for the workstation. This rejection is a function of the
resolution and linewidth specified with sif setup(3A). sif_setup(3A) also
controls swath size and color/mono modes.

SEE ALSO
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sif _cancel(3A), sif_scan_mem(3A), sif_mem_ pipe(3A), sif_close(3A),
sif__scan_ pipe(3A), sif__open(3A), sif_setup(3A) in the CLIX Programmer’s
& User’s Reference Manual.
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