






































































































































































































































































































































































































































































































































































































































































































startup(lM} startup(1M} 

NAME 
s tart up - run startup programs at boot time 

SYNOPSIS 
fete/startup 

DESCRIPTION 
startup is a shell script, called from /etc/sysinitre, 
which runs a set of startup routines to initialize autoconfigured 
modules that are part of the kernel. An example startup script is 
/ ete/ startup. d/BNET which initializes the loop interface 
100. 

NOTE 
startup is called from /ete/sysinitre at system startup. 
It is not expected to be of general utility. 

FILES 
fete/startup 
/ete/startup.d/* 

SEE ALSO 
autoeonfig(1M), sysini tre(IM}. 
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NAME 
statd 
services 

provide crash and recovery for network locking 

SYNOPSIS 
/etc/rpc.statd 

DESCRIPTION 
statd is a network status monitor daemon that is an intermediate 
version of the status monitor. It interacts with lockd(1M) to pro­
vide the crash and recovery functions for the locking services on 
the network file system (NFS). 

/ etc/ statmon/ current and / etc/ statmon/backup 
are directories generated by s tat d. Each entry in 
/ etc/ statmon/ current represents the name of the machine 
to be monitored by the statd daemon. Each entry in 
/ etc/ statmon/backup represents the name of the machine 
to be notified by the statd daemon upon its recovery. 

/ etc/ statmon/ state is generated by statd to record its 
version number. This version is incremented each time a crash or 
recovery takes place. 

FILES 
/etc/sm/* 
/etc/sm.bak/* 
/etc/state 
/etc/statmon/current 
/etc/statmon/backup 
/etc/statmon/state 

SEE ALSO 
lockd(1M), sm(4). 

BUGS 
The crash of a site is only detected upon its recovery. 
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NAME 
stdhosts - convert Internet addresses to standard form 

SYNOPSIS 
/ etc /yp / stdhos t s file 

DESCRIPTION 
stdhosts converts Internet addresses to a standard form. Ad­
dresses are read from a file (usually / etc/hosts). 

NOTES 
stdhosts is a filter used in updating the /etc/yp data bases. 
It is not expected to be of general utility. 

FILES 
/etc/yp/stdhosts 
/ etc/hosts the host table 

SEE ALSO 
ypmake(1M), hosts(4). 

February, 1990 
Revision C 

1 



swap(1M) swap(IM) 

NAME 
swap - add or delete disk blocks to or from the swap area 

SYNOPSIS 
/ etc/ swap -a [swapdev [swaplow [swaplen]]] 

/ etc/ swap -d swapdev [swaplow] 

/etc/swap -1 

DESCRIPTION 
swap provides a method of adding, deleting, and monitoring the 
system swap areas used by the memory manager. 

FLAG OPTIONS 
s w a p interprets the following flag options: 

- a Add the specified swap area. If no swap area is specified, 
add all entries in /etc/fstab with type swap. The place­
holder swapdev is the name of a block special device, for ex­
ample, /dev/dsk/cOdOsO. The value of swaplow is the 
offset in 512-byte blocks into the device where the swap area 
should begin. The value of swaplen is the length of the swap 
area in 512-byte blocks. The default value for swaplow and 
swaplen is O. If swaplen is 0, then the length of the swap 
area is determined from the size of the partition. See 
dpme(4). This option can only be used by the superuser. 
Swap areas are normally added by the system startup routine 
/ etc/ rc when going into multiuser mode. 

-d Delete the specified swap area. The placeholder swapdev is 
the name of a block special device, for example, 
/dev/dsk/cOdOsO. The value of swaplow is the offset in 
512-byte blocks into the device where the swap area should 
begin. The default value for swaplow is O. Using this option 
marks the swap area as "being deleted." The system does 
not allocate any new blocks from the area and tries to free 
swap blocks from it. The area remains in use until all blocks 
from it are freed. This option can be used only by the su­
peruser. 

-1 List the status of all the swap areas. The output has four 
columns: 

DEV The swapdev device file for the swap area if one can 
be found in the / dev / ds k or / dev directories, 
and its major and minor device number, in decimal. 
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LOW The value of swaplow for the area in 512-byte 
blocks. 

LEN The value of swaplen for the area in 512-byte 
blocks. 

FREE The number of free 512-byte blocks in the area. If 
the swap area is being deleted, this column will be 
marked (indel). 

WARNINGS 
No check is done to see if a swap area being added overlaps with 
an existing swap area or file system. 

FILES 
/ete/fstab 
fete/swap 
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NAME 
talkd - remote user communication server 

SYNOPSIS 
/etc/talkd 

DESCRIPTION 

talkd(lM) 

talkd is the server that notifies a user that somebody else wants 
to initiate a conversation. It acts a repository of invitations, 
responding to requests by clients wishing to hold a conversation. 

In nonnal operation, a client, the caller, initiates a session by send­
ing a CTL MSG to the server of type LOOK UP (see 
<protocois/talkd. h». This causes the server to-search its 
invitation tables to check if an invitation currently exists for the 
caller (to speak to the callee specified in the message). If the look­
up fails, the caller then sends an ANNOUNCE message causing the 
server to broadcast an announcement on the callee's login ports 
requesting contact. When the callee responds, the local server 
uses the recorded invitation to respond with the appropriate ren­
dezvous address and the caller and callee client programs establish 
a stream connection through which the conversation takes place. 

FILES 
/etc/talkd 

SEE ALSO 
talk(lN), wri te(l). 
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NAME 
telnetd - DARPA TELNET protocol server 

SYNOPSIS 
/usr/etc/in.telnetd 

DESCRIPTION 
telnetd is a server which supports the DARPA standard TEL­
NET virtual terminal protocol. telnetd is invoked by the inter­
net server (see inetd(IM)), normally for requests to connect to 
the TELNET port as indicated by the / etc/ services file (see 
services(4N)). 

telnetd operates by allocating a pseudo-terminal device (see 
pty(7)) for a client, then creating a login process which has the 
slave side of the pseudo-terminal as stdin, stdout, and 
stderr. telnetd manipulates the master side of the pseudo­
terminal, implementing the TELNET protocol and passing charac­
ters between the remote client and the login process. 

When a TELNET session is started up, telnetd sends TELNET 
options to the client side indicating a willingness to do remote 
echo of characters, to suppress go ahead, and to receive terminal 
type information from the remote client If the remote client is 
willing, the remote terminal type is propagated in the environment 
of the created login process. The pseudo-terminal allocated to the 
client is configured to operate in "cooked" mode, and with 
XTABS and CRMOD enabled (see tty(4)). 

telnetd is willing to do: echo, binary, suppress go ahead, and 
timing mark. telnetd is willing to have the remote client do: 
binary, terminal type, and suppress go ahead. 

FILES 
/usr/etc/in.telnetd 

SEE ALSO 
telnet(IC), inetd(lM), services(4N), pty(7). 

BUGS 
Some TELNET commands are only partially implemented. 

The TELNET protocol allows for the exchange of the number of 
lines and columns on the user's terminal, but telnetd doesn't 
make use of them. 
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Because of bugs in the original 4.2 BSD telnet(1C), telnetd 
performs some dubious protocol exchanges to try to discover if 
the remote client is, in fact, a 4.2 BSD telnet(IC). 

Binary mode has no common interpretation except between simi­
lar operating systems (UNIX in this case). 

The terminal type name received from the remote client is con­
verted to lowercase. 

The packet interface to the pseudo-terminal (see pty(7)) should 
be used for more intelligent flushing of input and output queues. 

telnetd never sends TELNET go ahead commands. 
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NAME 
t f t pd - DARPA Trivial File Transfer Protocol server 

SYNOPSIS 
/usr/etc/in.tftpd 

DESCRIPTION 
tftpd is a server supporting the DARPA Trivial File Transfer 
Protocol. The TFTP server operates at the port indicated in the 
tftp service description; see services(4N). 

Since you do not have to have an account or password on the re­
mote system to use tftp, tftpd will only allow you to access 
publicly readable files. This includes all users on all hosts who 
can be reached through the network. This may not be appropriate 
on all systems, and you should consider the implications before 
enabling t f t P service. 

BUGS 
This server is only self-consistent. Due to the unreliability of the 
transport protocol (UDP) and the scarcity of TFfP implementa­
tions, it is uncertain whether it really works. 

tftpd does not check the search permissions of the directories 
leading to the accessed files. 

FILES 
/usr/etc/in.tftpd 

SEE ALSO 
tftp(1), socket(2N), services(4N). 
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NAME 
tic - terminfo compiler 

SYNOPSIS 
tic [-v[n]]file ... 

DESCRIPTION 
tic translates terminfo files from the source format into the 
compiled format. The results are placed in the directory 
/usr/lib/terminfo. 

The -v (verbose) flag option causes tic to output trace informa­
tion showing its progress. If the optional integer is appended, the 
level of verbosity can be increased. 

tic compiles all terminfo descriptions in the given files. 
When a use= field is discovered, tic searches first the current 
file, then the master file, which is . /terminfo. src. 

If the environment variable TERMINFO is set, the results are 
placed there instead of /usr / lib/terminfo. 

Some limitations: total compiled entries cannot exceed 4096 
bytes. The name field cannot exceed 128 bytes. 

FILES 
/usr/bin/tic 
/usr/lib/terminfo/*/* 

SEE ALSO 
curses(3X), terminfo(4). 

BUGS 

1 

Instead of searching. /terminfo. src, tic should check for 
an existing compiled entry. 

February, 1990 
RevisionC 



transcript (1M) transcript(1M) 

NAME 
psbanner, pscomm, psinterface, psrv, pstext­
TRANScRlPT spooler filters for POSTSCRlPT printers 

SYNOPSIS 
/usr/Iib/ps/psbanner 
/usr/Iib/ps/pscomm 
/usr/Iib/ps/psinterface 
/usr/Iib/ps/psrv 
/usr/Iib/ps/pstext 

DESCRIPTION 
These are the low-level TRANSCRIPT interface filters for use by 
the System V line printer spooling system. The psinterface 
shell script is a printer interface program that may be supplied to 
Ipadmin. The options are as specified in the AIUX Local System 
Administration. This shell script sources a printer-specific shell 
script named transcript/printer. opt below the current 
working directory (the lp spooling directory) which may do addi­
tional printer-specific processing (for example, specify no page re­
versal). psinterface is responsible for the complete process­
ing of the print job. If job banner break pages are enabled for this 
printer (and requested for this job), psinterface will invoke 
psbanner to format a banner break page. psinterface also 
distinguishes between text files (which get formatted) and 
PoSTSCRIPT print files. If the input to psinterface does not 
begin with the PoSTSCRlPT "magic number" (the first two char­
acters being %!), psinterface will invoke pstext to create a 
listing of the file. If the first bytes of the input file are %! P S­
Adobe-, and if the printer options so specify, psinterface 
will also page-reverse the file (with the psrv filter) before print­
ing. psinterface currently recognizes three TRANScRIPT­
specific spooling options (presented to lp with the -0 flag op­
tion): the h flag option suppresses the printing of a banner break 
page, the r flag option suppresses page reversal, and the m flag op­
tion causes psinterface to send any stream output from the 
execution of the user's POSTSCRIPT print file back to the user as 
mail. 

The program pscomm is the lowest level filter. It manages com­
munication with the printer, error handling, status reporting, etc. 
psinterface and pscomm manage a printer log file named 
transcript/printer-log (under the lp spooling directory). 
This file contains a log of each job processed, as well as any error 
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output from the printer. In particular, it contains messages regard­
ing paper-out, paper-jams, and so forth. Doing a tail on this file 
will help determine the printer's status. 

FILES 
/usr/lib/ps/* 

/transcript/printer-log 
/transcript/printer. opt 
/usr/tmpX/b* 

/usr/tmpX/o* 
/usr/tmpx/t* 

POSTSCRIPT library, prolo­
gues, filters, etc. 
Printer log file. 
Printer-specific options script 
Break page temporary gen­
erated by psbanner and 
psinterface. 
Job output temporary for mail. 
Temporary file to format text 
files. 

SEE ALSO 

2 

lp(I), lpstat(l), psdit(l), psroff(I), lpadmin(1M), 
lpsched(1M). 
AIUX Local System Administration. 
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NAME 
t rpt - transliterate protocol trace 

SYNOPSIS 
/usr/etc/trpt [-a] [-j] [-phex-address] [-s] [-t] 
[system [core ]] 

DESCRIPTION 
t rpt prints a readable description of TCP trace records created 
when a socket is marked for debugging (see getsockopt(2N». 
When you don't supply an flag option, trpt prints all the trace 
records grouped according to TCP connection protocol control 
block (PCB). The following flag options alter this: 

- a in addition to the normal output, print the values of the 
source and destination addresses for each packet record­
ed 

-j list only the protocol control block addresses for which 
there are trace records 

-phex-address 
list only trace records associated with the hex-address 
protocol control block 

- s in addition to the normal output, print a detailed descrip­
tion of the packet-sequencing information 

-t in addition to the normal output, print the values for all 
timers at each point in the trace 

system used for debugging a system other than the default 

core used for debugging a core file other than the default 

We recommend the following use of trpt. Isolate the problem 
and enable debugging on the socket(s) involved in the connection. 
Find the address of the protocol control blocks associated with the 
sockets using netstat -A (see netstat(lN». Then, run 
t rpt -p and supply the associated protocol control block ad­
dresses. If there are many sockets using the debugging flag op­
tion, you might want to use the - j flag option to check for any 
trace records for the socket in question. 

FILES 
/usr/etc/trpt 
/unix 
/dev/kmem 

February, 1990 
Revision C 

1 



trpt(IM) trpt(IM) 

SEE ALSO 
getsockopt(2N), netstat(IN). 

DIAGNOSTICS 
no namelist 

the system image doesn't contain the proper symbols to find 
the trace buffer. 

Other diagnostics are self explanatory. 

BUGS 

2 

Should also print the data for each input or output, but this is not 
saved in the trace record. 
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NAME 
tty_add, tty_kill- modify the /ete/inittab file 

SYNOPSIS 
tty_add [-r] [-gspeed] device-file-name ... 

tty_kill 

DESCRIPTION 
tty add and tty kill are programs designed to be run from 
a device-initialization routine from / ete/ autoeonfig. 
tty add adds getty entries to /ete/inittab for the dev­
ices listed and may take two flag options (see "FLAG OP­
TIONS" below). tty kill removes getty entries from 
/ete/inittab for whIch no corresponding entry in /dev ex­
ists. It would normally be run after running dev _kill{1M). 

FLAG OPTIONS 
tty_add interprets the following flag options: 

-r Set the inittab entry to respawn; without this flag, the 
effective setting is off . 

-gspeed 
Set speed that is an argument of get ty (the name of an en­
try in the /ete/gettydefs file) to speed. The default 
value is 9600. 

FILES 
fete/tty add 
fete/tty-kill 
/ete/inittab 
/ete/gettydefs 

SEE ALSO 
autoeonfig(IM), dev kill(IM), getty(lM), 
setport(IM). -

NOTES 
The functionality of tty add has been superceded by 
setport(IM). Use of set port is recommended over 
tty_add. 
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See tty_add(1M) 
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NAME 
tunefs - tune an unmounted Berkeley 4.2 file system (UFS) 

SYNOPSIS 
/etc/tunefs [-p] [-mminfree] [-drotdelay] [-emaxbpg] 
[-amaxcontig] [-ooptimization] special 

DESCRIPTION 
tunefs either prints the value of or changes the dynamic param­
eters of a UPS file system that affects the layout policies. 

FLAG OPTIONS 
-p Prints the current values of the maximum number of contigu­

ous blocks, rotation delay, blocks per cylinder group, 
minimum free space, and optimization. The following op­
tions are used to change these values: 

-mminfree 
Specify the percentage of space reserved from use by normal 
users. This value is the minimum free-space threshold. The 
default value of minfree is 10%. This value can be set to 0 
for the file system, although up to a factor of three in 
throughput is lost over the performance obtained at a 10% 
threshold. Note that if the value is raised above the current 
usage level, users will be unable to allocate files until enough 
files have been deleted to get under the higher threshold. 

-drotdelay 
Specify the expected time (in milliseconds) to service a 
transfer -completion interrupt and initiate a new transfer on 
the same disk. The option is used to decide how much rota­
tional spacing to place between successive blocks in a file. 
The value of rotdelay must be greater than or equal to 0 and 
less than or equal to 16. This value is set to 4 for the NUX 
release distribution of the root file system. 

-emaxbpg 
Specify the maximum number of blocks any single file can 
allocate out of a cylinder group before it is forced to begin al­
locating blocks from another cylinder group. Typically the 
value of maxbpg is set to about one quarter of the total blocks 
in a cylinder group. The intent is to prevent any single file 
from using up all the blocks in a single cylinder group, thus 
degrading access times for all files subsequently allocated in 
that cylinder group. The effect of this limit is to cause big 
files to do long seeks more frequently than if they were al-
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lowed to allocate all the blocks in a cylinder group before 
seeking elsewhere. For file systems with exclusively large 
files, this parameter should be set higher. This value is set to 
256 for the NUX release distribution of the root file system. 

-amaxcontig 
Specify the maximum number of contiguous blocks that are 
laid out before forcing a rotational delay (see -d below). The 
default value is 1 because most device drivers require an in­
terrupt per disk transfer. The value of maxcontig must be 
greater than 0 and less than or equal to 200. This value is set 
to 1 for the NUX release distribution of the root file system. 

-0 optimization 
Specify that the file system can either try to minimize the 
time spent allocating blocks or can attempt to minimize the 
space fragmentation on the disk. If the value of minfree (see 
above) is less than 10%, the file system should optimize for 
space to avoid running out of full-sized blocks. For values of 
minfree greater than or equal to 10%, fragmentation is un­
likely to be problematical, and the file system can be optim­
ized for time. This value is set to time for the NUX release 
distribution of the root file system. 

SEE ALSO 
fs(4), newfs(1M). 

BUGS 
This program should work on mounted and active file systems. 
Because the superblock is not kept in the buffer cache, the 
changes only take effect if the program is run on unmounted file 
systems. To change the root file system, the system must be re­
booted after the file system is tuned. 

NOTES 

2 

Device drivers that can chain several buffers together in a single 
transfer should set maxcontig to the maximum chain length. 
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NAME 
tzdump - time zone dumper 

SYNOPSIS 
t zdump [ -v] [-c cutoffyear] [zonename ... ] 

DESCRIPTION 
t zdump prints the current time in each zonename named on the 
command line. 

These flag options are available: 

-v For each zonename on the command line, print the current 
time, the time at the lowest possible time value, the time one 
day after the lowest possible time value, the times both one 
second before and exactly at each time at which the rules for 
computing local time change, the time at the highest possible 
time value, and the time at one day less than the highest pos­
sible time value. Each line ends with isdst=l if the given 
time is Daylight Saving Time or isdst=O otherwise. 

-c cutoffyear 
Cut off the verbose output near the start of the given year. 

FILES 
/etc/tzdump 
/etc/zoneinfo 

SEE ALSO 

standard zone information directory 

tzic(1M), ctime(3), tzfile(4). 
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NAME 
t zic - time zone compiler 

SYNOPSIS 
tzic [-v] [-d directory] [-1 localtime] [-p posixrules] 
[-L leapsecondfilename] [-3] [filename ... ] 

DESCRIPTION 
t zic reads text from the file(s) named on the command line and 
creates the time-conversion information files specified in this in­
put. If a filename is -, the standard input is read. 

t z i c interprets the following flag options: 

-v Complain if a year that appears in a data file is outside the 
range of years representable by time(2) values. 

-d directory 
Create time conversion information files in the named direc­
tory rather than in the standard directory named below. 

-p timezone 
Use the rules of the given time zone when handling POSIX­
fonnat time zone environment variables. t z i c acts as if the 
file contained a link line of the form 

Link timezone posixrules 

-1 local time 
Use the given time zone as local time. tzic acts as if the 
file contained a link line of the form 

Link timezone local time 

- L leapsecondfilename 
Read leap-second information from the file with the given 
name. If this option is not used, no leap-second information 
appears in output files. 

- 3 Limit time values stored in ouput files to values that are the 
same whether they are taken to be signed or unisgned. You 
can use this option to generate files compatible with the Sys­
tem V file system (SVFS). 

Input lines are made up of fields. Fields are separated from one 
another by any number of space characters. Leading and trailing 
spaces on input lines are ignored. An unquoted number sign char­
acter (=11=) in the input introduces a comment which extends to the 
end of the line the number sign character appears on. Space char-
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acters and number sign characters may be enclosed in double 
quotes (n) if they're to be used as part of a field. Any line that is 
blank after comment stripping is ignored. Nonblank lines are ex­
pected to be of one of three types: rule lines, zone lines, and link 
lines. 

A rule line has the form 
Rule NAME FROM TO TYPE IN ON AT SAVE LEITERIS 

An example is: 

Rule USA 1969 1973 - Apr lastSun 2:00 1:00 D 

The fields that make up a rule line are: 
NAME The (arbitrary) name of the set of rules this rule is 

part of. 

FROM 

TO 

TYPE 

IN 

The first year in which the rule applies. The word 
minimum (or an abbreviation) means the 
minimum year with a representable time value. 
The word maximum (or an abbreviation) means 
the maximum year with a representable time 
value. 

The final year in which the rule applies. In addi­
tion to minimum and maximum (as above), the 
word only (or an abbreviation) may be used to 
repeat the value of the FROM field. 

The type of year in which the rule applies. If 
TYPE is -, then the rule applies in all years 
between FROM and TO inclusive. If TYPE is 
uspres, the rule applies in United States 
presidential election years. If TYPE is nonpres, 
the rule applies in years other than U.S. presiden­
tial election years. If TYPE is something else, 
then t z i c executes the command 

yearistype year type 

to check the type of a year. An exit status of 0 is 
taken to mean that the year is of the given type; 
an exit status of 1 is taken to mean that the year is 
not of the given type. 

The month in which the rule takes effect. Month 
names may be abbreviated. 
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ON 

AT 

SAVE 

LETTERIS 

tzic(1M) 

The day on which the rule takes effect. Recog­
nized fonns include: 

5 
lastSun 
lastMon 
Sun>=8 
Sun<=25 

The fifth of the month 
The last Sunday in the month 
The last Monday in the month 
The first Sunday on or after the 8th 
The last Sunday on or before the 25th 

Names of days of the week may be abbreviated or 
spelled out in full. Note that there must be no 
spaces within the ON field. 

The time of day at which the rule takes effect. 
Recognized fonns include: 

2 
2:00 
15:00 
1:28:14 

Time in hours 
Time in hours and minutes 
24-hour time format (times after noon) 
Time in hours, minutes, and seconds 

Any of these fonns may be followed by the letter 
w if the given time is local wall-clock time or s if 
the given time is local standard time. In the ab­
sence of w or s, wall-clock time is assumed. 

The amount of time to be added to local standard 
time when the rule is in effect This field has the 
same fonnat as the AT field (although, the wand s 
suffixes are not used). 

The "variable part" (for example, the S or D in 
EST or EDT) of time-zone abbreviations to be 
used when this rule is in effect. If this field is -, 
the variable part is null. 

A zone line has the form 
Zone NAME GMTOFF RULES/SAVE FORMAT [UNfIL] 

An example is: 
Zone Australia/South-west 9:30 Aus CST 1987 Mar 15 2:00 

The fields that make up a zone line are: 

NAME The name of the time zone. This is the name used 
in creating the time conversion infonnation file 
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GMTOFF 

for the zone. 

The amount of time to add to Greenwich mean 
time (GMT) to get standard time in this zone. 
This field has the same format as the AT and 
SAVE fields of rule lines. The field must begin 
with a - (minus sign) if time must be subtracted 
from GMT. 

RULES/SAVE The name of the rule(s) that apply in the time 
zone or, alternately, an amount of time to add to 
local standard time. If this field is -, then stan­
dard time always applies in the time zone. 

FORMAT 

UNTIL 

The format for time-zone abbreviations in this 
time zone. The pair of characters % s is used to 
show where the "variable part" of the time-zone 
abbreviation goes. 

The time at which the GMT offset or the rule(s) 
change for a location. It is specified as a year, a 
month, a day, and a time of day. If this is 
specified, the time-zone information is generated 
from the given GMT offset and rule change until 
the time specified. 

The next line must be a "continuation" line. 
This line has the same form as a zone line except 
that the string Zone and the name are omitted be­
cause the continuation line places information 
starting at the time specified as the UNTIL field in 
the previous line in the file used by the previous 
line. Continuation lines may contain an UNTIL 
field, just as zone lines do, to indicate that the 
next line is a further continuation. 

A link line has the form 

Link liNK-FROM liNK-TO 

An example: 

Link US/Eastern ESTSEDT 

liNK-FROM 
The same as the NAME field in some zone line. 
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UNK-TO 
An alternate name for the same NAME field as above in that 
zone line. 

Except for continuation lines, lines may appear in any order in the 
input 

Lines in the file that describes leap seconds have the following 
form: 

Leap YEAR MONTH DAY HH:MM:SS CORR R/S 

An example is: 

Leap 1974 Dex 31 23:59 + S 

The YEAR, MONTH, DAY, and HH :MM: SS fields tell when the leap 
second happened. The CORR field should be + if a second was ad­
ded or - if a second was skipped. The R/ S field should be (an ab­
breviation of) Stationary if the leap second time given by the other 
fields should be interpreted as GMT or (an abbreviation of) Rol­
ling if the leap second time given by the other fields should be 
intpreted as local wall clock time. 

NOTES 
For areas with more than two types of local time, you may need to 
use local standard time in the AT field of the earliest transition 
time's rule to ensure that the earliest transition time recorded in 
the compiled file is correct. 

FILES 
/etc/tzic 
/etc/zoneinfo 

SEE ALSO 

Standard directory used for created 
files 

tzdump(IM), ctime(3), tzfile(4). 
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NAME 
uucico, uushell - transfer files queued by uucp or uux 

SYNOPSIS 
/usr/lib/uucp/uucico [-dspooldir] [-ggrade] [-rrole] 
[-R] [-ssystem] [-xdebug] [-L] [-tturnaround] 

/usr/lib/uucp/uushell 

DESCRIPTION 
uucico performs the actual work involved in transferring files 
between systems. uucp(1C) and uux(1C) merely queue requests 
for data transfer which uucico processes. 

uushell serves as the login shell for the user uucp. uushell 
sets the environment variable TZ and calls uucico. 

The following options are available to uucico. 

-dspooldir 
Use spooldir as the spool directory. The default is 
/usr/ spool/uucp. 

-ggrade Only send jobs of grade grade or higher this transfer. 
The grade of a job is specified when the job is queued 
by uucp or uux. 

-rrole role is either 1 or 0; it indicates whether uucico is to 
start up in master or slave role, respectively. 1 is used 
when running uucico by hand or from cron(1M). 0 
is used when another system calls the local system. 
Slave role is the default 

-R Reverse roles. When used with the -rl option, this 
tells the remote system to begin sending its jobs first, in­
stead of waiting for the local machine to finish. 

-ssystem 
Call only system system. If -s is not specified and -rl 
is specified, uucico will attempt to call all systems for 
which there is work. If - s is specified, a call will be 
made even if there is no work for that system. This is 
useful for polling. 

-xdebug Turn on debugging at level debug. Level 5 is a good 
start when trying to find out why a call failed. Level 9 
is very detailed. Level 99 is absurdly verbose. If role is 
1 (master), output is normally written to the standard er­
ror output. If the standard error output is unavailable, 
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2 

output is written to 
/usr/spool/uucp/AUDIT/system. When role is 0 
(slave), debugging output is always written to the AU­
DIT file. 

- L Only call "local" sites. A site is considered local if the 
device-type field in L. sys is one of LOCAL, DIR, or 
TCP. 

-tturnaround 
Use turnaround as the line turnaround time (in minutes) 
instead of the default 30. If turnaround is missing or 0, 
line turnaround will be disabled. After uucico has 
been running in slave role for turnaround minutes, it 
will attempt to run in master role by negotiating with the 
remote machine. In earlier versions of uucico, a 
transfer of many large files in one direction would hold 
up mail going in the other direction. With the tur­
naround code working, the message flow will be more 
bidirectional in the short term. This option only works 
with newer versions of uucico and is ignored by older 
ones. 

If uucico receives a SIGFPE (see kill(l», it will toggle the 
debugging on or off. 

uucico is commonly used either of two ways: as a daemon run 
periodically by cron(lM) to callout to remote systems, and as a 
"shell" for remote systems who call in. For calling out periodi­
cally, a typical line in a crontab file would be: 

o * * * * /usr/lib/uucp/uucico -rl 

This will run uucico every hour in master role. For each system 
that has transfer requests queued, uucico calls the system, logs 
in, and executes the transfers. The file L. sys is consulted for in­
formation about how to log in, while L-devices specifies avail­
able lines and modems for calling. 

For remote systems to dial in, an entry in the passwd(4) file must 
be created, with a login shell of uushell. For example: 
nuucp:p~sword:5:5::/usrlspool/uucppublic:/usr/lib/uucpluushell 

The DID for UUCP remote logins is not critical, so long as it 
differs from the UUCP Administrative login. The latter owns the 
UUCP files, and assigning this DID to a remote login would be an 
extreme security hazard. 
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FILES 
/usr/spool/uucp/D.hostnamex/ 

/usr/lib/uucp/ UUCP internal 
files/utilities 

/usr/lib/uucp/L-devices Local device descriptions 

/usr/lib/uucp/L-dialcodes Phone numbers and 

/usr/lib/uucp/L.cmds 

/usr/lib/uuCp/L.sys 

/usr/lib/uucp/USERFILE 

/usr/spool/uucp/ 

/usr/spool/uucp/AUDIT/* 

/usr/spool/uucp/C./ 

/usr/spool/uucp/D./ 

prefixes 

Remote command permis­
sions list 

Host connection 
specifications 

Remote directory tree per­
missions list 

Spool directory 

Debugging audit trails 

Control files directory 

Incoming data file directo-
ry 

/usr/spool/uucp/D.hostname/ 
Outgoing data file directo­
ry 

/usr/spool/uuCp/D.hostnamex/ 
Outgoing execution file 
directory 

/usr / spool /uucp/CORRUPT / Place for corrupted c. and 
D. files 

/usr/spool/uucp/ERRLOG UUCP internal error log 

/usr/spool/uucp/LOGFILE UUCP system activity log 

/usr/spool/uucp/LCK/LCK .. * 
Device lock files 

File transfer statistics log 

System status files 

/usr/spool/uucp/SYSLOG 

/usr/spool/uucp/STST/* 

/usr/spool/uucp/TM./ File transfer temp directo­
ry 
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/usr/spool/uucp/X./ 

uucico(1M} 

Incoming execution file 
directory 

/usr/ spool/uucppublic Public access directory 

SEE ALSO 
uucp(1C}, uuq(1C}, uux(1C}, uuclean(1M}, uuxqt(1M}. 
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NAME 
uuclean - clean up the uucp spool directory 

SYNOPSIS 
/usr / lib/uucp/uuclean [-ddirectory] [-IlJIile] [-ntime] 
[-pfpre]] [-ssys] [-wfile] 

DESCRIPTION 
uuclean scans the spool directory (by default, 
/usr/spool/uucp) for files with the specified prefix and 
deletes those that are older than the specified number of hours. By 
default, uuclean deletes files beginning with LCK, C, X, .T, TM, 
D, STST, and LTMP. uuclean creates a record of deletions in 
the spool directory called LOGDEL. 

This program is typically started by cron(IM}. 

FLAG OPTIONS 
The following flag options are interpreted by uuclean: 

-ddirectory Clean directory instead of the spool directory. 

-rr/tle Send mail to the owner of the file when it is deleted. 

-ntime 

-ppre 

-ssys 

-wfile 

EXAMPLES 

If file is specified, an entry is placed in file. 

Delete files whose age is more than time (hours) if 
the prefix test is satisfied. The default time is 72 
hours. 

Scan for files that begin with pre. Up to 25 -p argu­
ments may be specified. A -p without any pre fol­
lowing causes all files older than the specified time to 
be deleted. 

Examine only files destined for system sys. Up to 10 
- s arguments may be specified. 

Find those files older than time (hours); however, the 
files are not deleted. If the argument file is present, 
the warning is placed in file; otherwise, the warnings 
go to the standard output. The default action for 
uuclean is to remove files that are older than a 
specified time (see the -n flag option). 

uuclean -pT -pRC -nO -m 

removes all files in /usr/spool/uucp with a prefix of Tor RC 
and mails notifications to the owners of the removed files. 
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FILES 
/usr/lib/uucp/uuclean 
/usr/lib/uucp 

/usr/spool/uucp 
/usr/spool/LOGDEL 

SEE ALSO 
cron(1M), uucp(1C), uux(IC). 

2 

uuclean{lM) 

Directory with commands 
used by uuclean internally 
Spool directory 
Record of deletions 
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NAME 
u us ub - monitor UUCP network 

SYNOPSIS 
/usr /bin/uusub [-asys] [-csys] [-dsys] [-f] [-1] [-r] 
[-uhr] 

DESCRIPTION 

1 

uusub defines a uucp subnetwork and monitors the connection 
and traffic among the members of the subnetwork. The following 
flag options are available: 

-asys Add sys to the subnetwork. 

-dsys Delete sys from the subnetwork. 

-1 Report the statistics on connections. 

- r Report the statistics on traffic amount. 

- f Flush the connection statistics. 

-uhr Gather the traffic statistics over the past hr hours. 

-csys Exercise the connection to the system sys. If sys is 
specified as a 11, then exercise the connection to all the 
systems in the subnetwork. 

The meanings of the connections report are: 

sysname Hcall Hok time Hdev Hlogin Hnack Hother 

where sysname is the name of the remote system, Hcall is the 
number of times the local system tries to call sys since the last 
flush was done, Hok is the number of successful connections, time 
is the latest successful connect time, Hdev is the·number of unsuc­
cessful connections because of no available device (for example, 
ACU), Hlogin is the number of unsuccessful connections because 
of login failure, Hnack is the number of unsuccessful connections 
because of no response (for example, line busy, system down), 
and Hother is the number of unsuccessful connections because of 
other reasons. 

The meanings of the traffic statistics are: 

sysname sfile sbyte rfile rbyte 

where sysname is the name of the remote system, sfile is the 
number of files sent and sbyte is the number of bytes sent over the 
period of time indicated in the latest uusub command with the -
uhr flag option. Similarly, rfile and rbyte are the numbers of files 
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and bytes received. 

EXAMPLES 
uusub -c all -u 24 

is typically started by cron(1M) once a day. 

FILES 
/usr/bin/uusub 
/usr/spool/uucp/SYSLOG 
/usr/lib/uucp/L sub 
/lib/uuCp/R_sub-

SEE ALSO 
uucp(1C), uustat(1C). 
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NAME 
uuxqt - UUCP execution file interpreter 

SYNOPSIS 
/usr / lib/uucp/uuxqt [-xdebug] 

DESCRIPTION 
uuxqt interprets "execution files" created on a remote system 
via uux(1C) and transferred to the local system via uucico(1M). 
When a user uses uux to request remote command execution, it is 
uuxqt that actually executes the command. Normally, uuxqt is 
forked from uucico to process queued execution files; for de­
bugging, it may also be run manually by the UUCP administrator. 

uuxqt runs in its own subdirectory, 
/usr / spool/uucp/ . XQTDIR. It copies intermediate files to 
this directory when necessary. 

FILES 
/usr/spool/uucp/LCK.XQT 
/usr/lib/uucp/L.cmds 

/usr/lib/uucp/USERFILE 

/usr/spool/uucp/LOGFILE 
/usr/spool/uucp/LCK.XQT 
/usr/spool/uucp/X./ 

/usr/spool/uucp/.XQTDIR 

SEE ALSO 
uucp(1C), uux(lC), uucico(1M). 

1 

Remote command permis­
sions list 
Remote directory tree per­
missions list 
UUCP system activity log 
uuxqt lock file 
Incoming execution file 
directory 
uuxqt running directory 
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NAME 
vi pw - edit the password file 

SYNOPSIS 
vipw 

DESCRIPTION 
vipw edits the password file while setting the appropriate locks, 
and does any necessary processing after the password file is un­
locked. If the password file is already being edited, then you will 
be told to try again later. The vi editor will be used unless the en­
vironment variable EDITOR indicates an alternate editor. vipw 
performs a number of consistency checks on the password entry 
for root, and will not allow a password file with a "mangled" 
root entry to be installed. 

FILES 
/etc/vipw 

/ etc/ptmp temporary lock file for editing 

SEE ALSO 
passwd(l), passwd(4). 
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NAME 
volcopy, labeli t - copy file systems with label checking 

SYNOPSIS 
/etc/volcopy [-a] [-bpidensity] [-buf] [-feetsize] [­
reelnum] [-s]fsname speciall volname} special2 volname2 

/etc/labelit special r/sname volume [-nll 

DESCRIPfION 

1 

volcopy makes a literal copy of the file system using a blocksize 
matched to the device. Flag options are 

-a Invokes a verification sequence requiring a positive 
operator response instead of the standard 10-second de­
lay before the copy is made, 

-s Invokes the DEL if wrong verification sequence. 
(default) 

Other flag options are used only with tapes: 

-bpidensity Bits-per-inch (that is, B 0 0/16 00/6250). 

-feetsize Size of reel in feet (that is, 1200/2400). 

-reelnum Beginning reel number for a restarted copy. 

-buf Use double buffered I/O. 

The program requests length and density information if it is not 
given on the command line or is not recorded on an input tape la­
bel. If the file system is too large to fit on one reel, volcopy will 
prompt for additional reels. Labels of all reels are checked. 
Tapes may be mounted alternately on two or more drives. If 
volcopy is interrupted, it will ask if the user wants to quit or 
wants a shell. In the latter case, the user can perform other opera­
tions (for example, labeli t) and return to volcopy by exiting 
the new shell. 

The fsname argument represents the mounted name (for example, 
root, u1, and SO forth) of the file system being copied. 

The special argument should be the physical disk section or tape 
(for example, / dev / rds k / c 0 dO sO, / dev / rmt / Om, and so 
forth). 

The volname is the physical volume name (for example, pk3, 
t0122, and so forth) and should match the extemallabel sticker. 
Such label names are limited to six or fewer characters. volname 
may be - to use the existing volume name. 
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speciall and yolname} are the device and volume from which the 
copy of the file system is being extracted. The arguments special2 
and volname2 are the target device and volume. 

The arguments fsname and yolname are recorded in the last 12 
characters of the superblock (char fsname [6], vol­
name [ 6] ;). 

labeli t can be used to provide initial labels for unmounted disk 
or tape file systems. With the optional arguments omitted, 1 a -
beli t prints current label values. The -n option provides for io­
itiallabeling of new tapes only (this destroys previous contents). 

EXAMPLES 
volcopy newsys /dev/rdsk/cOdOsO 1 /dev/rdsk/cldOsO 1 

copies volume 1 of the file system labeled newsys which is 
mounted on /dev/rdsk/cOdOsO onto volume 1 of 
/dev/rdsk/cldOsO. 

labelit /dev/rdsk/cldOsO oldsys save 

relabels the file system mounted on / dev / rds k / c 1 dO s 0 with a 
new fsname of oldsys and a new yolname of save. 

FILES 
/etc/volcopy 
/etc/labelit 
/etc/log/filesave.log 

SEE ALSO 
sh(I), fs(4). 

BUGS 
Only device names beginning with / dev / rmt are treated as 
tapes. 

labeli t will not work on a cartridge tape system, since such a 
tape cannot be used as a file system. As a result, volcopy can­
not be used with cartridge tapes, since it requires the tape to be la­
beled by labelit. 
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NAME 
wall - write to all users 

SYNOPSIS 
Jete/wall 

DESCRIPTION 
wall reads its standard input until an end-of-file. It then sends 
this message to all currently logged in users preceded by: 

Broadcast Message from ••• 

It is used to warn all users, typically prior to shutting down the 
system. 

The sender must be superuser to override any protections the users 
may have invoked (see mesg(1». 

EXAMPLES 
wall 

will broadcast the standard input to all users who are not protected 
against receiving messages by the mesg command. 

FILES 
Jete/wall 
/dev/tty* 

SEE ALSO 
mesg(l), wri te(l). 

DIAGNOSTICS 
"Cannot send to ... " when the open on a user's tty file 
fails. 
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NAME 
whodo - who is doing what 

SYNOPSIS 
/etc/whodo 

DESCRIPTION 
whodo produces merged, reformatted, and dated output from the 
who(l) and ps(1) commands. 

EXAMPLES 
/etc/whodo 

will return something like the following: 

Fri Aug 21 16:13:39 PDT 1987 
A/UX 
console judy 15:55 

console 9140 0:00 ps 
console 9141 0:01 remsh 
console 9142 0:01 'csh 

FILES 
/etc/whodo 
/etc/passwd 

SEE ALSO 
ps(I), who(I). 
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NAME 
ypini t - build and install yellow pages database 

SYNOPSIS 
ypinit -m 

ypini t -s master-name 

DESCRIPTION 
ypinit sets up a yellow pages (YP) server's database. It can be 
used to set up a master server or a slave server. You must be the 
superuser to run it. It asks a few questions, which are self­
explanatory, and reports success or failure to the terminal. 

It sets up a master server using the simple model in which that 
server is master to all maps in the data base. This is the way to 
bootstrap the yP system; later if you want you can change the as­
sociation of maps to masters. All databases are built from scratch, 
either from information available to the program at runtime, or 
from the ASCII data base files in / etc. These files are listed 
below under FILES. All such files should be in their traditional 
form, rather than the abbreviated form used on client machines. 

A yP database slave server is set up by copying an existing data­
base from a running server. The master name argument should 
be the host name of yP server, which is eIther actually the master 
server for all the maps, or a server the data base of which is be­
lieved to be up-to-date and stable. 

FLAG OPTIONS 
-m Indicates that the local host is to be the yP master. 

-s Set up a slave database. master _name must be an existing, 
reachable yP server. 

FILES 
/ete/yp/ypinit 
/ete/passwd 
fete/group 
fete/hosts 
fete/networks 
/ete/serviees 
/ete/protoeols 
/ete/netgroup 
fete/ethers 
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SEE ALSO 
makedbm(1M), yprnake(1M), yppush(lM), ypserv(lM), 
ypxfr(1M), ypfiles(4). 
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NAME 
ypmake - rebuild yellow pages database 

SYNOPSIS 
ed /ete/ypi make [map] [variable ... ] 

DESCRIPTION 
The file Makefile in / ete/yp is used by make for building 
the yellow pages (YP) database. With no arguments, make 
creates dbm databases for any yP maps that are out-of-date and 
then executes yppush(lM) to notify slave databases that there 
has been a change. 

If you supply a map on the command line, make will update that 
map only. Typing make passwd will create and do a yppush 
of the password database (assuming it is out of date). 

Likewise, make hosts and make networks will create and 
do a yppush of the databases derived from the host and network 
files, jete/hosts and jete/networks. 

There are three special variables that can be specified on the com­
mand line. 

DIR Gives the directory of the source files; it defaults to 
/ete/. 

NOPUSH When non-null, inhibits doing a yppush of the new 
database files. The default is the null string. 

DOM Used to construct a domain other than the master's 
default domain. The default is the current domain­
name taken from domainname(I). 

During the make process, files are created with the extension 
. time. These are used by the Makefile to determine which 
databases need to be rebuilt Two programs, stdhosts and 
revnetgroup, are used exclusively by the Makefile to refor­
mat certain files before database processing. 

FILES 

1 

/ete/yp/Makefile 
/ete/yp/passwd.time 
/ete/yp/group.time 
/ete/yp/hosts.time 
/ete/yp networks.time 
/ete/yp/proteols.time 
/ete/yp/serviees.time 
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/etc/yp/revnetgroup 
/etc/yp/stdhosts 

SEE ALSO 
make(I), makeclbm(lM), ypserv(lM). 
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NAME 
yppasswdd - server for modifying yellow pages password file 

SYNOPSIS 
/usr/etc/rpc.yppasswddfile [-margl arg2 ... ] 

DESCRIPTION 
yppasswdd is a server that handles password change requests 
from yppasswd(I). It changes a password entry infile, which is 
assumed to be in the format of passwd(4). An entry infile will 
only be changed if the password presented by yppasswd(l) 
matches the encrypted password of that entry. 

If the -m flag option is given, then after file is modified, a make(l) 
will be performed in / et c / yp. Any arguments following the 
flag will be passed to make. 

This server is not run by default, nor can it be started up from 
inetd{IM). If it is desired to enable remote password updating 
for the yellow pages, then an entry for yppasswdd should be put 
in the /etc/inittab file of the host serving as the master for 
the yellow pages passwd file. 

EXAMPLES 
If the yellow pages password file is stored as 
/etc/yp/src/passwd, then to have password changes pro­
pagated immediately, the server should be invoked as 

/usr/etc/rpc.yppasswdd /etc/yp/src/passwd -m \ 
passwd DIR=/etc/yp/src 

Note: The above command can be entered on one line by 
omitting the backslash. 

FILES 
/usr/etc/rpc.yppasswdd 
/etc/yp/Makefile 

SEE ALSO 
yppasswd(1), ypmake{lM), ypwhich{IM), passwd(4), yp­
files(4), 
A/UX Network System Administration. 

CAVEAT 

1 

This server will eventually be replaced with a more general ser­
vice for modifying any map in the yellow pages 
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NAME 
yppoll - what version of a yP map is at a yP server host 

SYNOPSIS 
yppoll [-h host] [-d domain] mapname 

DESCRIPTION 
yppoll asks a ypserv process what the order number is, and 
which host is the master yP server for the named map. If the 
server is a v.l yP protocol server, yppo 11 uses the older proto­
col to communciate with it In this case, it also uses the older di­
agnostic messages in case of failure. 

FLAG OPTIONS 
-h host 

Ask the ypserv process at host about the map parameters. 
If host isn't specified, the yP server for the local host is used. 
That is, the default host is the one returned by 
ypwhich(1M). host may be specified either as a name or an 
Internet address of the form ww.xx.yy.zz. 

-ddomain 
Use domain instead of the default domain. 

FILES 
/etc/yp/yppoll 

SEE ALSO 
ypserv(1M), ypfiles(4). 
A/UX Network Applications Programming. 
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NAME 
yppush - force propagation of a changed yP map 

SYNOPSIS 
yppush [-d domain] [-v] mapname 

DESCRIPTION 
yppush copies a new version of a Yellow Pages (YP) map from 
the master yP server to the slave yP servers. It is normally run 
only on the master yP server by the Makefile in / etc/yp 
after the master databases are changed. It first constructs a list of 
yP server hosts by reading the yP map yps rv s within the 
domain. Keys within the map ypsrvs are the ASCII names of 
the machines on which the yP servers run. 

A "transfer map" request is sent to the yP server at each host, 
along with the information needed by the transfer agent (the pro­
gram which actually moves the map) to call back the yppush. 
When the attempt has completed (successfully or not), and the 
transfer agent has sent yppush a status message, the results may 
be printed to standard ouput. Messages are also printed when a 
transfer is not possible; for instance when the request message is 
undeliverable, or when the timeout period on responses has ex­
pired. 

Refer to ypfiles(4) and ypserv(1M) for an overview of the 
yellow pages. 

FLAG OPTIONS 
-d Specify a domain. 

-v Verbose. This causes messages to be printed when each 
server is called, and for each response. If this flag is omitted, 
only error messages are printed. 

FILES 
/etc/yppush 
/ etc/yp/ domainname/ypsrvrs. dir 
/etc/yp/domainname/ypsrvrs .pag 

SEE ALSO 

1 

ypserv(1M), ypxfr(1M), ypfiles(4). 
A/UX Network Applications Programming. 
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BUGS 
In the current implementation (version 2 yP protocol), the transfer 
agent is ypxfr, which is started by the ypserv program. If 
yppush detects that it is speaking to a version 1 yP protocol 
server, it uses the older protocol, sending a version I 
YPPROC GET request and issues a message to that effect. Unfor­
tunately, there is no way of knowing if or when the map transfer is 
performed for version 1 servers. yppush prints a message saying 
that an "old-style" message has been sent. The system adminis­
trator should later check to see that the transfer has actually taken 
place. 
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NAME 
ypserv, ypbind - yellow pages server and binder processes 

SYNOPSIS 
/etc/ypserv 
/etc/ypbind 

DESCRIPTION 

1 

The yellow pages (YP) provides a simple network lookup service 
consisting of databases and processes. The databases are dbm(3) 
files in a directory tree rooted at / etc/yp. These files are 
described in ypfiles(4). The processes are / etc/ypserv, 
the yP database lookup server, and /etc/ypbind, the yP 

binder. The programmatic interface to yP is described in 
ypclnt(3N). Administrative tools are described in 
yppush(lM), ypxfr(1M), yppoll(lM), ypwhich(lM), and 
ypset(IM). Tools to see the contents of yP maps are described 
in ypcat(lM), and ypmatch(l). Database generation and 
maintenance tools are described in ypini t(IM), ypmake(IM), 
and makedbm(lM). 

Both ypserv and ypbind are daemon processes typically ac­
tivated at system startup time from /etc/inittab. ypserv 
runs only on yP server machines with a complete yP database. 
ypbind runs on all machines using YP services, that is, both yP 

servers and clients. 

The ypserv daemon's primary function is to look up information 
in its local database of YP maps. The operations performed by 
ypserv are defined for the implementor by the "YP protocol 
specification," and for the programmer by the header file 
<rpcsvc/ypyrot. h>. Communication to and from ypserv 
is by means of RPC calls. Lookup functions are described in 
ypclnt(3N), and are supplied as C-callable functions in 
/lib/libc. There are four lookup functions, all of which are 
performed on a specified map within some yP domain: Ma t ch, 
Get_first, Get_next, and Get_all. The Match operation 
takes a key, and returns the associated value. The Ge t fir s t 
operation returns the first key-value pair from the map, and 
Get next can be used to enumerate the remainder. Get all 
ships the entire map to the requester as the response to a SIngle 
RPCrequest 
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Two other functions supply information about the map, rather than 
map entries: Get order number, and Get master name. 
In fact, both order number-and master name eXist in the -map as 
key-value pairs, but the server will not return either through the 
normal lookup functions. (If you examine the map with 
makedbm(lM), however, they will be visible.) 

Other functions are used within the yP subsystem itself, and are 
not of general interest to yP clients. They include 
Do-you_serve_this_domain?, Transfer_map, and 
Reinitialize internal state. - -
The function of ypbind is to remember information that allows 
client processes on a single node communicate with some yp­
serv process. ypbind must run on every machine which has 
yP client processes; ypserv mayor may not be running on the 
same node, but must be running somewhere on the network. 

The information ypbind remembers is called a binding: the as­
sociation of a domain name with the internet address of the yP 

server, and the port on that host at which the ypserv process is 
listening for service requests. The process of binding is driven by 
client requests. As a request for an unbound domain is received, 
the ypbind process broadcasts on the net. trying to find a yp­
serv process that serves maps within that domain. Since the 
binding is established by broadcasting, there must be at least one 
ypserv process on every net Once a domain is bound by a par­
ticular ypbind, that same binding is given to every client process 
on the node. The ypbind process on the local or on a remote 
node may be queried for the binding of a particular domain by us­
ing the ypwhich(l) command. 

Bindings are verified before they are given out to a client process. 
If ypbind is unable to speak to the ypserv process to which it's 
bound, it marks the domain as unbound, tells the client process 
that the domain is unbound. and tries to bind the domain once 
again. Requests received for an unbound domain will fail im­
mediately. In general, a bound domain is marked as unbound 
when the node running ypserv crashes or gets overloaded. In 
such a case, ypbind will to bind any yP server (typically one 
that is less-heavily loaded) available on the net 

ypbind also accepts requests to set its binding for a particular 
domain. The request is usually generated by the yP subsystem it­
self. ypset(1M) is a command to access the Set_domain fa-
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cility. It is for unsnarling messes, not for casual use. 

Note: If the file /etc/yp/ypserv .log exists when 
ypserv starts up, log information will be written to this 
file when error conditions arise. 

FILES 
/etc/ypserv 
/etc/ypbind 

SEE ALSO 

3 

ypcat(lM), ypmatch(1M), yppush(lM), ypwhich(IM), 
ypxfr(1M), ypset(lM), ypclnt(3N), ypfiles(4). 
A/UX Network Applications Programming. 
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NAME 
ypset - point ypbind at a particular server 

SYNOPSIS 
ypset [-VI] [-h host] [-d domain] server 

ypset [-V2] [-h host] [-d domain] server 

DESCRIPTION 
ypset tells ypbind to get yP services for the specified domain 
from the ypserv process running on server. If server is down, 
or isn't running ypserv, this is not discovered until a yP client 
process tries to get a binding for the domain. At this point, the 
binding set by ypset will be tested by ypbind. If the binding is 
invalid, ypbind will attempt to rebind for the same domain. 

ypset is useful for binding a client node which is not on a broad­
cast net, or is on a broadcast net which isn't running a YP server 
host. It also is useful for debugging yP client applications, for in­
stance, where a yP map only exists at a single yP server host 

In cases where several hosts on the local net are supplying yP ser­
vices, it is possible for ypbind to rebind to another host even 
while you attempt to find out if the ypset operation succeeded. 
That is, you can type ypset hostl and then ypwhich, which 
replies: host2, which can be confusing. This is a function of the 
yP subsystem's attempt to load-balance among the available yP 

servers, and occurs when hostl does not respond to ypbind be­
cause it is not running ypserv (or is overloaded), and host2, 
running ypserv, gets the binding. 

server indicates the yP server to bind to, and can be specified as a 
name or an IP address. If specified as a name, ypset will at­
tempt to use yP services to resolve the name to an IP address. 
This will work only if the node has a current valid binding for the 
domain in question. In most cases, server should be specified as 
an IP address. 

Refer to ypfiles(4) and ypserv(IM) for an overview of the 
yellow pages. 

FLAG OPTIONS 
-VI Bind server for the (old) Version 1 yP protocol. 

-V2 Bind server for the (current) Version 2 YP protocol. 
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-h host 

this attempt fails, ypset, then attempts to set the 
domain for the (old) Version 1 protocol. 

Set ypbind's binding on host instead of locally. 
The argument host can be specified as a name or as 
an IP address. 

-d domain Use domain instead of the default domain. 

FILES 
/etc/yp/ypset 

SEE ALSO 

2 

ypserv(IM), ypwhich(1M), ypfiles(4). 
A/UX Network Applications Programming. 
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NAME 
ypxf r - transfer a yP map from some yP server to here 

SYNOPSIS 
ypxfr [-f] [-h host] [-d domain] [-c] [-c tid prot ipadd 
port] mapname 

DESCRIPTION 
ypxfr moves a yP map to the local host by making use of nor­
mal yP services. It creates a temporary map in the directory 
/ etc/yp/ domainname (which must already exist), fills it by 
enumerating the map's entries, fetches the map parameters (mas­
ter and order number) and loads them. It then deletes any old ver­
sions of the map and moves the temporary map to the real map­
name. 

If ypxfr is run interactively, it writes its output to the terminal. 
However, if it's invoked without a controlling terminal, and if the 
log file / etc/yp/ypxfr .log exists, it will append all its out­
put to that file. Since ypxfr is most often run from cron(IM), 
or by ypserv, you can use the log file to retain a record of what 
was attempted, and what the results were. 

For consistency between servers, ypxfr should be run periodi­
cally for every map in the yP data base. Different maps change at 
different rates: the services. byname map may not change 
for months at a time, for instance, and may therefore be checked 
only once a day in the wee hours. You may know that 
mail. aliases or hosts. byname changes several times per 
day. In such a case, you may want to check hourly for updates. A 
crontab(1) entry can be used to perform periodic updates au­
tomatically. Rather than having a separate crontab entry for 
each map, you can group commands to update several maps in a 
shell script Examples (mnemonically named) are in / et c / yp: 
ypxfr_ld. sh, ypxfr_2d. sh, and ypxfr_lh. sh. They 
can serve as reasonable first cuts. 

Refer to ypfiles(4) and ypserv(1M) for an overview of the 
yellow pages. 

FLAG OPTIONS 
- f Force the transfer to occur even if the version at 

the master is not more recent than the local ver­
sion. 
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-c Don't send a "Clear map" request to the local 
ypserv process. Use this flag if ypserv is 
not running locally at the time you are running 
ypxfr. Otherwise, ypxfr will complain that 
it can't talk to the local ypserv, and the 
transfer will fail. 

-h host Get the map from host, regardless of what the 
map says the master is. If host is not specified, 
ypx f r will ask the yP service for the name of 
the master and try to get the map from there. 
host may be a name or an internet address in the 
form ww.xx.yy.zz. 

-d domain Specify a domain other than the default domain. 

-c tid prog ipadd port 
This option is only for use by ypserv. When 
ypserv invokes ypxfr, it specifies that 
ypxfr should call back a yppush process at 
the host with IP address ipaddr, registered as 
protocol prot, listening on port port, and waiting 
for a response to transaction tid. 

FILES 
/etc/ypxfr 
/etc/yp/ypxfr.log 
/etc/yp/ypxfr ld.sh 
/etc/yp/ypxfr-2d.sh 
/etc/yp/ypxfr=lh.sh 

SEE ALSO 

2 

ypserv(1M), yppush(IM), ypfiles(4), 
AIUX Network Applications Programming. 
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NAME 
intro - introduction to device drivers and interfaces 

DESCRIPTION 
The entries in this section provide useful information for users and 
programmers, although programmers may be able to benefit more. 

Users need to know what device files are typically associated with 
which devices or ports so that the commands that accept device 
files as arguments can be specified accurately. For example, 
/dev/ttyO and /dev/ttyl refer to serial ports, and 
/dev/dsk/eOdOsO through /dev/dsk/e7dOsO refer to 
slice 0 of each of the hard disks set to SCSI ID 0 through 7. 

To rebuild or make custom-named device files, users need to 
know what major device numbers correspond to particular device 
drivers, as well as the operational or addressing modes selected by 
the minor device numbers associated with a particular device 
driver. Note that the NUX autoconfiguration utilities automati­
cally create and remove device files (with default filenames) 
whenever necessary for a particular device configuration they are 
establishing (see autoeonfig(IM), neweonfig(IM), and 
newunix(IM)). 

This section also includes information helpful to readers who wish 
to manipulate a device directly through its corresponding inter­
face. For example, you can format a cartridge tape through the 
general rot device interface to tape devices. These device-level 
interfaces allow access to device-specific functions, such as car­
tridge tape formatting, that would not normally be available as a 
standard operation for all tape devices. Non-universal operations 
typically would not be available through the flag options for the 
standard programs, such as tar and epio, described in Section 1 
of A/UX Command Reference. 

Programmers who wish to write programs that can access all the 
peculiarities of specific devices may find the standard I/O library 
lacking the necessary capabilities. If you need to know this infor­
mation, Section 7 describes the special system calls, or ioctls, as­
sociated with particular device drivers. 

The device files identified with the letter "P" following the sec­
tion number are part of the NUX POSIX environment. The 
differences between the NUX environment and the A/UX POSIX 
environment are described in A/UX Guide to POSIX, which is pro­
vided in A/UX Programming Languages and Tools, Volume 1. 
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User interface 
Although a programmer knows that each device is controlled by a 
designated device driver, this fact is usually less well known to 
users. Because a disk device is selected and accessed properly 
whenever files are manipulated, users are sheltered from learning 
about the requirements of the disk device driver. However, for 
devices other than disk devices, there are often various addressing 
options or operating modes that require awareness from users. 
While the provisions of the file system helps users transparently 
access the correct disk device for read and write operations, other 
devices require a more visible, low-level interface. To provide a 
flexible way to access to these device-level and interface-level 
features, A/UX stretches the file-system model to encompass 
references to devices other than disks. 

The file-system files that reference a device (or communcations 
port) are called device files. Device files are special because the 
data written to them does not usually reside on the disk. For ex­
ample, the device file for a terminal (/ dev / console) stays a 
constant size when data is written to it. In such a case, the data is 
not written to a disk file at all. Instead, the data is written to the ac­
tual device that the device file references. 

When initially created, the device file is given two unchangeable 
attributes that no other files have: a major device number that 
selects a device driver, and a minor device number that selects a 
particular device out of several possible devices, or a particular 
operating mode from among several operating modes. The mean­
ing of the minor device number varies from device driver to dev­
ice driver. Selecting reading or writing operations for a device is 
usually a function of the command line within which the device 
filename appears: sometimes the command itself works unidirec­
tionally (restore, dump. bsd, fine); other times the com­
mand is bidirectional and the direction of data flow is determined 
by flag options or associated arguments (tar, pax, epio, dd). 

Device files are available for use only within certain command 
lines. Usually, but not always, commands that accept device file as 
arguments have metanames such as device-file or devname within 
their syntax descriptions. 

The device filenames are customarily derived from the hardware 
configuration. However, some of the device filenames are seem­
ingly arbitrary for various historical reasons. 
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Sometimes a device file references a port rather than an actual 
device. For example. a printer connected through the printer port 
can be referenced as /dev/ttyl. as described in seria1(7). 
In this case. the device file references the first serial port. Conven­
tionally, you can use the first Macintosh serial port to attach a seri­
al printer. It is also possible to attach a modem or an A/UX user 
terminal to this port. 

Major and minor device numbers 
Programs that support devices, such as hard disks and tape drives, 
are known as device drivers. One device driver usually controls 
all the instances of one type of device. The exception is the serial 
device driver. It provides low-level support for a variety devices 
that are capable of communicating over a serial communications 
port. For example, a serial device driver helps control user termi­
nals, modems, serial printers. and similar serial input/output dev­
ices. 

To allow many devices of the same type to be controlled by the 
same device driver, each can be assigned a unique minor number 
using mknod(IM). This number is passed to the device driver for 
interpretation. By convention, the minor number may appear as 
the last part of the name of the device file for particular classes of 
devices. For example, / dev / tty 0 refers to the first serial port, 
or the port with minor device number O. Note that this is a naming 
convention only, and is achieved by using mknod. In reality, dev­
ice selection is realized through the minor number exclusively. 
The -1 option of 1 s will show what major and minor device 
numbers have been assigned to a device file of a particular name, 
helping you verify whether a device file was named reasonably 
well. 

The minor number is often used by a device driver as an inidica­
tion of the intended operational modes. For example, the device 
files for cartridge tape drives that contain an n suffix select a non­
rewinding mode of tape operation through a minor number that is 
correctly interpreted by the device driver. 
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NAME 
appletalk - general AppleTalk socket interface and 
STREAMS controls 

DESCRIPTION 

1 

This manual page describes the AppleTalk I/O control calls (see 
ioctl(2», device files, and the general nature of the NUX Ap­
pleTalk interface. 

Before beginning, several points should be noted. The AppleTalk 
library routines automatically set up and invoke the correct ioctl 
requests that are necessary for most AppleTalk requirements. 
While the ioctls give the programmer more control than the Ap­
pleTalk library routines, they require a much greater understand­
ing of the NUX implementation of AppleTalk. In addition, Ap­
pleTalk ioctl calls are subject to change, while AppleTalk library 
functions will not change. It is, therefore, strongly recommended 
that the library routines be used whenever possible instead of the 
more complicated ioctl calls. 

AppleTalk Protocols 
AppleTalk is implemented as a protocol stack, consisting of a set 
of layers, with one or more protocols per layer. This set of proto­
cols corresponds roughly to the layers of the Open Systems Inter­
connection (OSI) reference model published by the International 
Standards Organization (ISO). Each layer is built on top of (and 
uses) the previous layer. The order of layers, from lowest (closest 
to the physical transport) to highest (closest to the application), is 
as follows: 

Link layer AppleTalk Link Access Protocol (ALAP) 

Network layer 

Transport layer 

Session layer 

Datagram Delivery Protocol (DDP) 

AppleTalk Transaction Protocol (AlP) 
Name Binding Protocol (NBP) 
Routing Table Maintenance Protocol 
(RTMP) 

Zone Information Protocol (ZIP) 
Printer Access Protocol (PAP) 

The lower layers (ALAPIDDP) are normally used for new net­
work testing and development, such as building a new layer using 
TCP/IP on top of DDP. 
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The AppleTalk Model 
Most AppleTalk protocol layers are implemented as Streams 
modules. The two exceptions are the DDP and ALAP layers, 
which are implemented as Streams drivers. The majority of appli­
cations require the programmer to push one or more modules into 
the open stream in order to achieve the proper layering for that ap­
plication. The following diagram describes the NUX implemen­
tation of AppleTalk. 

1----------1 
1 1 
1 at_printer 1 

1 1 
I-----_A ___ I 

1 1 

1 1 

User Processes 

1----------1 
1 1 
lat cho prnl 
1 - - 1 
I ______ A ___ I 

1 1 
1 1 

1---------1 
1 1 
1 at nbpd 1 

1 - 1 

I---___ A __ I 

1 1 
1 1 

I---v--------------v---------------v------I 
1 1 
1 Stream Head 1 

1 1 I ______ A ______________ A _______________ A ___ I 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 
I---v------I I---v------I Name 1 1 

1 1 1 1 Binding 1 1 

1 PAP 1 1 NBP 1 Module 1 1 

1 1 1 1 1 1 Name 
I-----_A ___ I I ______ A ___ I 1 1 Binding 

Print 1 1 1 1 1 1 Daemon 
Request 1 1 1 1 1 1 Module 
Modules I---v------I 1 1 I---v------I 

1 1 1 1 1 1 

1 ATP 1 1 1 1 NBPD 1 

I I I 1 1 1 

1 ------ A --- 1 1 1 1 ------ A --- 1 

1 1 1 1 1 1 

1 1 1 1 1 1 
I---v--------------v---------------v------I 
1 1 

1 Stream Driver: DDP/ALAP 1 

1 1 

1-----------------------------------------1 

The first application illustrated ( atyrinter) shows the 
configuration for communicating with a network print server. Note 
that the A TP module must be pushed before the PAP module. 
While it is possible to reverse the pushing order, unpredictable 
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results can occur if this is done. 

The second and third applications ( at_choyrn and 
at_nbpd) are normally used together. When AppleTalk is 
brought up, a special application daemon, nbpd, is invoked. It 
opens an AppleTalk socket and pushes the module acnbpd into 
the stream. This application daemon is used by subsequent appli­
cations, such as acnvelkup(1), to open a socket and push the 
module at nbp into the stream. Modules at nbp and 
at_nbpd communicate at the ALAP level to complete users' re­
quests for name binding information. 
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NAME 
console - keyboard/screen driver 

DESCRIPTION 
The keyboard and video screen driver provides access to the 
system's console keyboard and screen. Running in its default 
configuration, it provides emulation of an ANSI standard screen 
and keyboard combination. Various ioctl commands allow the 
user to configure it for use along with the mouse in a more interac­
tive environment 

The screen driver is a streams based driver. Before use, a line dis­
cipline may have to be pushed onto the device's stream. Under 
most conditions, this is done automatically by the operating sys­
tem. When an application opens / dev / console explicitly, and 
it is not already open, it may be necessary to push such a line dis­
cipline. There are three ways to do this. 

ioctl (fd, I_PUSH, line) ; 

line yush (fd) ; 

/etc/line_sane fd 

Unconditionally pushes a line 
discipline. 

Pushes a line discipline if one 
is not already pushed. 

Same as previous description, 
but as an application in a shell 
script 

In the previous examples,fd is a file descriptor of the open device. 
The last two methods are preferred, as they will only push a line 
discipline if required and they can be used on nonstreams drivers 
without adverse effects. 

When / dev / console is opened with a line discipline pushed 
on it, it will respond to all the ioctls and modes described in 
termio(7). Without the line discipline, it will only respond to 
the flags described under c cflag in termio(7). Setting the 
number of bits/character to CS 8 will put the screen into reverse 
video when it is in terminal emulation mode. 

ANSI Compatible Escape Sequences 
The terminal emulator responds to the following ANSI escape se­
quences. 

, \b' 
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, \r' 

, \n' 

, \t' 

ESC ' =' 
ESC ' >, 

ESC 'D' 

ESC 'M' 
ESC '7' 

ESC '8' 

ESC ' [' , s' 

ESC ' [' , u' 

ESC ' [' , H' 

ESC ' [' , f' 

ESC ' [' [n] , A' 

ESC ' [' [n] , B' 

ESC ' [' [n] 'D' 

ESC ' [' [n] , C' 

ESC ' [' [n] , J' 

ESC ' [' [n] , K' 

ESC ' [' n 'L' 
ESC ' [' n 'M' 
ESC ' [' n ' @' 

ESC ' [' n ' P' 

ESC ' [' n 'm' 

ESC ' [' n ' n' 

2 
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carriage return-move to 
column 1 

linefeed-move to next line 

tab 

turn on keypad mode 

turn off keypad mode 

line feed 

scroll down 

save cursor position 

restore cursor position 

save cursor position 

restore cursor position 

home cursor 

home cursor 

up n, if n = 0 go up 1 

down n, if n = 0 go down 1 

left n, if n = 0 go left 1 

right n, if n = 0 go right 1 

O->erase to end of page 
1->erase to beginning of page 
2->erase whole page 

O->erase to end of line 
1->erase from beginning of 
line 
2->erase whole line 

scroll down n lines 

scroll up n lines 

insert n spaces 

delete n characters 

7 ->reverse video 
O->normal video 

6-> return cursor position as 
the string 
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ESC '[' row ' . , col 'R' , 

ESC ' [' n 'z' tab to n*8 

ESC ' [' [ni] , . , [n2] , r' , 
move to column n2, line ni 

ESC ' [' [ni] , . , [n2] , f' , 
set scrolling region from row 
ni to row n2 

ESC ' [' [nil , . , [n2] , H' , 
set scrolling region from row 
ni to row n2 

ESC ' [' , ?' , b' , h' enable scrolling region 

ESC ' [' , ?' , b' , l' disable scrolling region 

ESC ' [' , ?' , 5' , h' set to normal video (black on 
white) 

ESC ' [' , ?' , 5' , l' reverse video (white on black) 

Note: Characters in single quotes (') are literal. ESC is 
the escape character. Other symbols represent strings of 
ASCII numbers which represent their decimal equivalent. 
[n] represents an optional number. If it is not present, 0 is 
used in its place. When sending row/column numbers to 
the screen, the upper left comer has address row= 1, 
column=1. 

If the keyboard is not in "keypad mode," it returns the characters 
on the keys. If it is in "keypad mode," then the following escape 
sequences are generated: 

KEY LEGEND SEQUENCE 
o ESC '0' 'p' 
1 ESC '0' 'q' 
2 ESC ' 0' , r' 
3 ESC ' 0' , s' 
4 ESC '0' 't' 
5 ESC '0' 'u' 
6 ESC '0' 'v, 
7 ESC ' 0' 'w' 
8 ESC '0' 'x, 
9 ESC '0' 'y' 
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ENTER 

Function Keys 

ESC '0' 'n' 
ESC '0' 'm' 
ESC ' 0' , M' 

On the Apple® Extended keyboard, the extra keys (the function 
keys and the group of six keys above the arrow keys) are mapped 
to the following simple key sequences: 

KEY LEGEND SEQUENCE 
FI SOH '@' CR 
F2 SOH ' A' CR 
F3 SOH ' B' CR 
F4 SOH ' C' CR 
F5 SOH 'D' CR 
F6 SOH 'E' CR 
F7 SOH 'F' CR 
F8 SOH ' G' CR 
F9 SOH ' H' CR 
FlO SOH 'I' CR 
Fll SOH ' J' CR 
FI2 SOH ' K' CR 
FI3 SOH ' L' CR 
FI4 SOH 'M' CR 
FI5 SOH 'N' CR 
DEL SOH ' 0' CR 
END SOH 'P' CR 
PAGE DOWN SOH ' Q' CR 
HELP SOH ' R' CR 
HOME SOH ' S' CR 
PAGE UP SOH ' T' CR 

where SOH = 1 and CR = 13. 

Note: These sequences end in a RETURN which makes the 
NUX line discipline send the current input line to the 
current reading process. While doing this (assuming nor-
mal terminal settings), the RETURN is translated to a new-
line character. 

The CONTROL Key 
The CONfROL key sets the 6th and 5th bits of a character to 0, re­
gardless of the key pressed. Thus, pressing CONlROL and w (octal 
167) at the same time yields the same character as pressing CON­
TROL and W (octal 127) or CONlROL and 7 (octal 067), namely, 
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(octal 027). 

IOCTLS 
The display responds to a large number of ioctls which affect 
its behavior in many different ways. It responds to all the ioctls 
defined in termio(7) in the normal manner. Since it is a streams 
device, all other ioctls must be called using the streams indirect 
ioctl call function, I STR. With this is passed a packet 
describing the ioctl tobe executed. This packet is of type 
struct strioctl and is described in sys/ stropts. h. It 
has 4 fields. 

ic cmd 

ic len 

ic timout 

The command (ioctl) requested to be execut­
ed. 

A pointer to any data to be read/written to by the 
ioctl (parameters or returned results, for ex­
ample). 

The size of the data in bytes. 

A timeout (how long to wait for the ioctl to 
complete before returning an error); -1 means 
no timeout (or wait forever). 

If s is a data structure of type struct strioctl, then an 
ioctl call is made using a call of the following form. 

ioctl(fd, I_STR, &s) 

Further examples of such calls are given later in this document. 

Screen ioctls fall into three main areas: control of the key­
board, control of the video generation hardware, and control of the 
mouse. All the following ioctls, and the symbols defined with 
them are defined in the include file s y s / v i de 0 • h. 

Keyboard ioctls 
The keyboard operates in two modes, either as an ANSI standard 
keyboard generating characters in the normal manner, or in 
"raw" mode where each keystroke is generated (both up and 
down) and passed directly without any modification. 

VIDEO RAW 
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VIDEO ASCII 

Video ioctls 

keystroke is up or down. One excep­
tion is the mouse escape character (see 
VIDEO_MOUSE later in this section). 

This mode is an emulation of an ANSI 
standard terminal keyboard (including 
the keypad). 

The video screen can be used in two different ways, either as a 
terminal emulation (in which case the interface is in the normal 
manner), or as a bit mapped screen, mapped into a process's ad­
dress space using the phys(2) system call. There is no explicit 
way to shift from one mode to the other; one simply stops sending 
characters to the terminal (including turning off ECHO) and writes 
to the bitmap. 

VIDEO SIZE 

VIDEO SETDEF 

VIDEO SETCOLOR 

VIDEO ADDR 

VIDEO REFRESH 

This ioctl returns the size (in char­
acters) of the screen when used in ter­
minal emulation mode. The result is 
two longs representing the horizontal 
and vertical sizes. 

This sets the screen to its default, 
which is 1 bit per pixel mode, black 
on white. 

Takes a parameter of the type 
video color that describes the 
foreground and background colors to 
which the screen is set. 

This ioctl returns (as a longword) 
the physical address of the video 
RAM on the video board (suitable for 
use in a phys(2) system call). 

This ioctl rewrites the entire 
screen, including the borders; it also 
clears all text from the screen and 
moves the cursor to the upper left 
comer. It takes no parameters. It is 
intended to be used by implementers 
of utilities that write directly to the 
screen (via phys(2), for example) 
when they are exiting and wish to set 
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VIDEO PIXSIZE 

Mouse ioctls 

console(7) 

the screen back to a known state. 
This is the only way to get the kernel 
to rewrite the screen's borders. 

This ioctl returns a parameter of 
type struct video size (also 
defined in <sys/video. h» in 
which it places information about the 
size of the screen in pixels. The data 
structure contains three fields. 

pix_scr_x The width of the 
visible part of the 
screen in pixels. 

pix_scry The height of the 
visible part of the 
screen in pixels. 

pix _ mem x The number of 
pixels (both visi­
ble and invisible) 
between the start 
of a line and the 
start of the next 
line. 

It is possible to attach the mouse to the keyboard device using the 
VIDEO_MOUSE system call. This can happen only if the mouse is 
not currently opened in any other way (see mouse(7». When in 
mouse mode, changes in the mouse are converted into characters 
and inserted into the keyboard's input stream. This mode is most 
useful in conjunction with the keyboard mode VIDEO RAW. The 
mouse input is always preceded by the - character 
MOUSE_ESCAPE and can take one of two fonns depending on 
whether the display is in VIDEO M BUTTON mode or not. If it 
is, then the next character is a 1 or 0 depending on the state of the 
mouse button (1 if it is down). In this mode, mouse information is 
only placed into the input stream when the state of the mouse but­
ton changes. In the other mode, the display places 2 bytes into the 
input stream whenever the mouse moves or the state of the button 
changes. The 2 bytes have the following format. 

Byte 0 Bit 7: The state of the mouse button-O for down. 
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Byte 1 

Bits 0-6: Two's complement of the mouse 
movement in the Y axis since the last entry. 

Bit 7: Always 1. 

Bits 0-6: Two's complement of the mouse 
movement in the X axis since the last entry. 

The mouse ioctls are 

VIDEO MOUSE 

VIDEO NOMOUSE 

VIDEO M BUTTON 

VIDEO MALL 

VIDEO M DELTA 

VIDEO M ABS 

Put the display into the 
VIDEO MOUSE mode as 
describCd earlier. This will fail if 
the mouse is already in use. 

Take the display out of 
VIDEO MOUSE mode. This is 
the default when the display is 
opened for the first time. 

Put the display into a mode 
(described earlier) where changes 
only in the mouse button find their 
way into the keyboard input 
stream. 

This option makes all mouse 
changes (including changes in 
mouse position) to be put into the 
keyboard's input stream. This is 
the default when entering 
VIDEO MOUSE mode. 

This call returns the change in 
mouse position since it was last 
called (or since the display was 
put into VIDEO MOUSE mode). 
It returns two shorts (horizontal 
displacement followed by verti­
cal). 

This also works only in 
VIDEO MOUSE mode; it returns 
the absOlute mouse position (rela­
tive to 0 when the system was 
booted). It returns two shorts 
(horizontal displacement followed 
by vertical). 
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EXAMPLES 
The following is an example of streams ioctls. It opens the 
keyboard and removes any line disciplines (after first saving their 
states); then it puts the display into VIDEO_RAW and 
VIDEO MOUSE modes and reads the input, displaying it to the 
standard output When a character code 1 (from the key "s") is 
found, it stops and puts the display back into VIDEO_ASCI I and 
VIDEO NOMOUSE modes. It then pushes the line discipline back 
on and restores its state. 
#include <sys/stropts.h> 
#include <sys/termio.h> 
#include <sys/video.h> 
#include <fcntl.h> 
main () 
{ 

struct termio t; 
char c; 
short ss; 
int fd, line; 
struct strioctl s; 

fd = open("/dev/console", 
ioctl(fd,TCGETA,&t); 

o RDWR); /*open the keyboard*/ 

line = ioctl(fd,I_POP,O); 

s.ic timout = -1; 

s.ic_len = 0; 
s.ic cmd = VIDEO RAW; 
if (ioctl(fd,I_STR,&s) < 0) 

goto quit; 
s.ic_len = 0; 
s.ic cmd = VIDEO MOUSE; 
if (ioctl(fd,I_STR,&s) < 0) 

goto quit; 
ioctl(fd,I_FLUSH,FLUSHRW); 

- /*save the old tty*/ 
/*state*/ 
/*remove the line*/ 
/*discipline and*/ 
/*remember if there*/ 
/*was one*/ 
/*set the streams*/ 
/*timeout to infinity*/ 
/*put keyboard into*/ 
/*raw mode*/ 

/*attach to mouse*/ 

/*flush input to*/ 
/*put us in a known*/ 
/*starting state*/ 

for(;;) /*loop reading input*/ 
if (read(fd,&c,l) < 0) /*and displaying it*/ 

break; 
if (c == MOUSE_ESCAPE) 

if (read (fd, &ss, s) < 0) 
break; 

printf("m = Ox%04x\n",c&Oxffff); 
continue; 
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if (c == 1) 

break; 

/*quit on char.*/ 
/*code 1*/ 

printf("c Ox%02x\n",c&Oxff); 

quit: 
s. ic_len = 0; 

s.ic cmd = VIDEO NOMOUSE; 
ioctl(fd,I STR,&;); 
s. ic_len =-0; 
s.ic cmd = VIDEO ASCII; 
ioctl(fd,I STR,&;); 
if (line =~ 0) 

/*set the keyboard*/ 
/*back to*/ 
/*a sane state*/ 

ioctl (fd, I_PUSH, "line"); 
/*if required*/ 
/*push a line*/ 
/*discipline*/ 
/*restore its modes*/ ioctl(fd,TCSETA,&t); 

FILES 
/dev/console 
/dev/mouse 
/usr/include/sys/video.h 
/usr/include/sys/stropts.h 
/usr/include/termio.h 

SEE ALSO 

10 

line_sane(IM), ioctl(2), phys(2), lineyush(3), 
mouse(7), termio(7). 
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NAME 
error - error-logging interface 

DESCRIPTION 
Minor device 0 of the error driver is the interface between a 
process and the system's error-record collection routines. Only a 
single process with superuser permission may open the driver for 
reading. Each read retrieves an entire error record; the record is 
truncated if the read request is for less than the record's length. 

FILES 
/dev/error 

SEE ALSO 
errdemon(lM). 
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NAME 
fd - 3.5-inch disk device driver 

DESCRIPTION 

1 

The fd device driver provides an interface to two types of Ap­
ple® 3.5-inch disk drives. The standard drive supports a single­
sided format providing 400 kilobytes (KB) of storage and a 
double-sided format providing 800 KB of storage. The Apple Su­
perDrive (formerly named the Apple FDHDTM drive) supports the 
400 KB and 800 KB formats as well as industry-standard 720 KB 
and 1440 KB double-sided fonnats. The storage format, or densi­
ty, is associated with individual floppy disks when they are for­
matted. Partitions and partition maps are not supported for floppy 
disks. 

Three main classes of floppy access are supported: fixed-density 
devices, autodensity devices, and special ioctl devices. 

Fixed-density Devices 
These devices require that the floppy disk match a specified 
density. If a fixed-density device encounters the wrong den­
sity disk, the driver immediately ejects the disk, prints an in­
formational console message, and returns EINVAL. 

Autodensity Devices 
These devices automatically adjust to any valid floppy disk 
format as long as they can be supported by the drive. 

Special ioctl Devices 
These devices are used only for issuing special ioetl calls 
(FD GETMETER, FD SETMETER, FD GETTUNE, and 
FD SETTUNE). During an open system call, no 
check is made for the presence of a floppy disk or the current 
status of the device, that is, the disk drive. This allows these 
special ioetl calls to be used at any time without interfering 
with other users of the device. No other I/O operations are 
allowed to a special ioetl device. Both the AL EJECT and 
GD_PARTSIZE calls are also allowed for special ioetl dev­
ices. 

The driver accepts a variety of the following ioctl functions. The 
first parameter for each of these functions is file-descriptor, which 
should be the raw device file corresponding to the drive, such as 
/dev/rdsk/c8d?sO. 
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ioctl (file-descriptor, AL EJECT, 0) 
Eject the disk. The file descriptor corresponds to the charac­
ter device for the floppy device file. It may be appropriate to 
unmount a file system before ejecting the disk. 

ioctl <file-descriptor, GD _PARTSIZE, 0) 
Return the fonnat of the media. The value returned is the 
number of blocks on the disk, as follows: 

800 400KB 
1600 800 KB 
1440 720KB 
2880 1440 KB 
o unfonnatted 
E I 0 empty drive 

ioctl (file-descriptor, UIOCFORMAT, fmt) 
ioctl (file-descriptor, FD FMTONLY, fmt) 
ioctl (file-descriptor, FD - VFYONLY, fmt) 

Use UIOCFORMAT to format and verify the disk in one 
operation; use FD FMTONLY or FD VFYONLY to either for­
mat or verify the disk as a one operation. The third parame­
ter to this function call contains the address of a 
di s k forma t structure that is defined in 
/usr/include/sys/diskformat.h. The d lhead 
field of this structure detennines the number of sides to be 
fonnatted. If it is set to 0, the disk is formatted in a one­
sided, 400 KB format. If the same d Ihead field is 
nonzero, the d dens field of the structure determines the 
density to which the disk is to be formatted. Values for 
d dens are as follows: 

400 400KB 
720 720KB 
800 800KB 
1440 1440 KB 

All other fields of the di s k forma t structure are ignored by 
most device drivers. However, d fcyl and d lcyl may 
sometimes be used. For example, the floppy device driver 
uses these two quantities as the first and last cylinders to be 
fonnatted. 

If both d lhead and d dens are set to their default 
values (DISK_DEFAULT), -the density that is selected is 
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based on the device class. Autodensity devices, such as 
/ dev / rfd/ dO, default to a double-sided 800 KB format for 
standard media or default to a double-sided 1440 KB format 
for high-density media. Fixed-density devices, such as 
/ dev / rfd/ dlm72 0, create a fixed-density format only. 

Conflicting density specifications, such as setting d dens 
to 720 in an attempt to format the media in the drive refer­
enced through /dev/rfd/dOm1440, causes EINVAL to 
be returned. Similarly, if the requested density is unavailable 
for the given device and current media, EINVAL is returned. 
Examples include referencing a non-SuperDrive drive with 
/ dev / rfd/ dOm14 4 0 or attempting to format a low­
density disk in a .1440 KB format. 

Before an ioctI function for formatting floppy disks is 
honored, the device must have been opened in exclusive-use 
mode with the O_EXCL flag. 

ioctl (file-descriptor, FD GETMETER, meter) 
Return the current statistics counters for the file-descriptor 
device driver. The value of meter is the address of an 
fd meter structure, as defined in 
/u;r/include/sys/fdioctl.h. 

ioctl (file-descriptor, FD SETMETER, meter) 
Copy the fd meter structure at meter into the internal 
memory of the device driver. This is useful to clear the 
counters after doing a FD _ GETMETER to gather statistics. 

ioctl (file-descriptor, FD GETSTAT, int) 
Return the current status-of the drive or media as a bit mask: 

STAT FDHD (OxOI) 
The drive is SuperDrive. 

STAT 2SIDED (Ox02) 
The drive is a double-density drive. 

STAT NODRIVE (Ox04) 
No drive is present. 

STAT NODISK (Ox08) 
No 3.5-inch disk is in the drive. 

STAT WRTENAB (Oxl0) 
The 3.5-inch disk in the drive is write-enabled. 
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STAT 1MBMEDIA (Ox20) 
The 3.5-inch disk in the drive is not a high-density disk. 

ioctl (file-descriptor, FD GETTUNE, tune) 
Return the current settings of the tunable error thresholds in 
the fd device driver. The parameter tune is the address of a 
fd tune structure as defined in the header file 
/usr/include/sys/fdioctl.h. 

ioctl <file-descriptor, FD SETTUNE, tune) 
Copy the f d tune structure at tune into the internal 
memory of the device driver. 

FILES 
Fixed-density Devices 

/dev /fd/d [Ol]mdens 
/ dev / rfd/ d [01] mdens 

where dens is specified as 400, 720,800, or 1440. 

Autodensity Devices 
/dev/dsk/c8d[01]sO 
/dev/rdsk/c8d[01]sO 
/dev/floppy[Ol] 
/dev/rfloppy[Ol] 
/dev/fd/d[Ol] 
/dev/rfd/d[Ol] 

Special ioctl Devices 
/dev/rfd/dOx 
/dev/rfd/dlx 

Header Files 
/usr/include/sys/ssioctl.h 
/usr/include/sys/fdioctl.h 

SEE ALSO 
cpio(1), eject(1), tar(1), diskformat(lM), 
mkfs(1M), mount(lM), umount(lM), ioctl(2), open(2). 

WARNINGS 
Changing error thresholds with the tune parameter should not be 
necessary. Adjustments should be made with extreme care! 

NOTES 
Appending e to a device file causes the driver to eject the disk on 
close. Appending w causes open to block until a disk is insert­
ed; the wait is interruptible, returning EINTR. Appending ew 
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does both. 

High-density disks should only be fonnatted as 1440 KB while 
standard disks may only be formatted as 400 KB, 720 KB, or 800 
KB. It is possible to format high-density disks as 400 KB or 800 
KB on systems that do not support the SuperDrive drive. If an 
illegally formatted disk is encountered, the driver immediately 
ejects the disk, prints an infonnational console message, and re­
turns EINVAL. 

Opening in 0_ EXCL mode prevents the driver from complaining 
about illegally formatted disks and also makes fixed-density dev­
ices behave in autodensity mode. While this behavior is imple­
mented to allow reformatting, it may be deliberately exploited to 
extract data from an improperly formatted disk. 

Simultaneous access to a drive is limited to similar modes. This is 
enforced by only allowing users access to the drive through the 
same device file. This prevents incompatible combinations of 
density, wait-for-insert, and eject-on-close options. 

The 720 KB and 1440 KB formats are not interleaved. As a result, 
reading or writing in small block sizes can be quite slow. 
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NAME 
forwarder - forwarder device driver 

DESCRIPTION 
The forwarder is a specalized streams device driver written so as 
to be able to run on a wide range of front end processors (FEP). 

The PEP generally has a CPU, a memory, I/O circuitry devices, 
and a means of communicating with the host Macintosh® II via 
the NuBus™. (Modules are normally downloaded onto the PEP, 
allowing for offtoading of the host processor.) 

The forw~der software is actually duplicated; identical copies are 
kept in the kernel on the host and in the minioperating system 
found on the PEP. The two copies work together (as a matched 
pair) to pass messages and data across the NuB us. From the ker­
nel, the forwarder looks like a stream driver; from the actual 
stream driver (or modules), it looks like a stream head. 

The forwarder software knows that there is a processing or space 
separation (the NuBus) between the operating system and the re­
mote modules and streams driver. It is the only module that needs 
to know about this division of powers; it hides this fact from the 
other layers. 

Because the NuBus exists, however, the implementor must be 
aware of some stream restrictions. Any operation that uses the 
forwarder must pass through the forwarder's queue processing. 
For example, 

q->~next->~next 

would be incorrect because it is trying to access the queue beyond 
the forwarder, and that is impossible. Careful thought and an 
understanding of the forwarder's task should help prevent such er­
rors. 

When it is next to a forwarder, the stream head behaves different­
ly when it receives an I PUSH ioctl. It first checks the module 
ID number downstream. If the ID number is ~ FORWARD ERMIN 
but ~ FORWARDERMAX, it sends an I PUSH via an M IOCTL 
message. The forwarder passes the request to its twin on the 
board, which tries to open the indicated module. The forwarder 
then responds with an "acknowledge" if the open was complet­
ed. If the open was not completed successfully, a "negative ack­
now ledge" is returned. If the module is not found on the board, a 
message is returned to that effect and the stream head continues 
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the push as if the forwarder were not there. The process is the 
same for popping, except that there is no "not found" case. 

Control of the forwarder is done via stream I STR ioctls. The 
following stream I STR ioctls, defined in <f;-d. h>, are avail-
able. -

I FWD LOOKUP - -

I FWD RESET - -

I FWD DOWNLD 

I FWD UPLD 

Returns a table of the installed applica­
tion strings and places it in the location 
pointed to by arg->ic_dp. An 
I FWD LOOKUP call returns a table into 
a-;g->Ic dp, where the line entries are 
of type st-ruct fwd entry, found in 
< fwd. h>. The lengiii of the table is 
found in arg->ic len but is always 
less than the stream-maximum of 1024 
Kbytes. 

Resets the board into a state ready for 
downloading. This ioctl must be used 
when the system first comes up, or when 
an FEP panic occurs. An 
I FWD RE SET call also disables any 
application currently talking to the board 
if EIO errors are detected for that appli­
cation. Note that with many FEPs, the 
software cannot issue a reset to the 
board. In this case, if the forwarder has 
lost communication with its twin, 
I FWD RE SET will have no effect, and 
you rebOot the system to reset the for­
warder. 

Causes the binary data contained in 
fwd record. data to be downloaded 
to the FEP starting at FEP memory loca­
tion fwd record. begin. The struc­
ture fwd record is defined in 
<fwd.h>. 

Causes the binary data to be uploaded 
from the FEP memory into the data field 
fwd record. data. The value in 
fwd-record.ld length is the 
number of bytes to be uploaded from the 
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PEP. The structure fwd record is 
defined in <fwd. h>. -

I FWD START Instructs the loader to transfer execution 
to the address contained in 
fwd entry. start. The name field is 
placed in the forwarder's application 
table. 

EXAMPLES 
int dev_fd; 
struct strioctl i_str; 

if «dev_fd = open (dev_file, O_NDELAY» < 0) 
HANDLE_ERROR () ; 

FILES 

i_str.ic_cmd = I_FWD_DOWNLD; 
i_str.ic_timout = 4; 
i_str.ic_len = fwd_record.begin; 
i_str.ic_dp = fwd_record; 

if (ioctl(dev_fd, I_STR, &i_str) < 0) 
HANDLE_ERROR(); 

/dev/fwdicpll 
/etc/startup.d/fwdicp.d/at load 
/etc/startup.d/fwdicp.d/tt=load 

SEE ALSO 
fwd lkup(1M), fwdload(IM). 
AT&T UNIX System V STREAMS Programming Guide. 
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NAME 
gd - generic disk interface 

DESCRIPTION 

1 

The gd device driver provides a generic interface to disk devices. 
A variety of devices are supported, and support for new hardware 
may be added via autoconfiguration utilities. Consult the specific 
hardware manual for add-on devices to see if they use the generic 
disk interface. 

For SCSI devices, the driver makes a distinction between disks 
that support the SCSI common command set and those that don't. 
The Apple® document SCSI Command Protocol 062-2075 defines 
characteristics of the common command set. Certain features, 
such as changing the reporting of soft errors, may not be support­
ed by hardware that does not implement the common command 
set. The SCSI driver depends on the controller's ability to save 
configuration information when the drive is turned off. Hardware 
that does not save this information requires additional device­
specific software. The document Building AIUX Device Drivers 
supplies technical information on extending the generic disk 
driver. 

Device Naming 
A device controller corresponds to an A/UX® major device 
number. For SCSI devices, a controller corresponds to a SCSI ID. 
For NuBus™ based hardware, the disk controller is a single card. 
Each controller may have up to eight drives associated with it. 
For most devices, each drive would be a separate spindle with its 
own set of platters. For SCSI devices, each drive is a SCSI logical 
unit. For many SCSI devices with integral controllers, only one 
drive is possible. 

A drive is further divided into slices (or partitions). A slice is a 
group of blocks used for a single purpose on a single drive. Most 
often, a slice corresponds to a file system. Slice 1 on the disk with 
the root file system is assumed to be a swap area at boot time. 
Slice 30 is assumed to contain a Macintosh® file system. 

In the / dev / ds k and / dev / rds k directories, devices are 
named according to their controller, disk, and slice number. 
/dev /dsk/cOdOsO would be SCSI ID 0, the first drive, and the 
first paariJ.tion. I dev / ds k / c 9dO s 0 might be assigned io NuBus 
slot nine. However, the low-level operating-system drivers do not 
access devices by name; instead, they use a pair of numbers called 
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the major and minor device number. A disk controller is assigned 
a major number by either the autoconfiguration process or by the 
system designers. For SCSI disks, the major numbers from 24 
through 31 are reserved for SCSI disk-device IDs 0 through 7. 
However, these assignments are subject to change in later releases 
of the operating system. 

A minor number is calculated from the drive and the slice number. 

minor = drive * 32 + slice 

There are a maximum of 256 minor numbers for each major 
number. There may be as many as eight drives per controller and 
32 slices per drive. 

Data Structures on Disk 
The first block of the physical disk (block 0) is reserved by the 
Macintosh Operating System. Block 1 of a disk used by NUX 
(each physical block is always 512 bytes) contains one or more 
disk partition map entries. This data structure defined in dpme(4) 
assigns areas of the disk to the various available operating sys­
tems. NUX maintains specific operating information that further 
describes each partition. This data structure resides in the 
dpme boot args field of dpme. It is defined by the NUX 
bzb(4) data structure. Information in bzb is used by au­
torecovery(8), the kernel, and other utilities to further define 
the use of a partition. 

An NUX disk partition provides three methods of compensation 
for flawed or bad sectors on the disk. In most cases, disk 
hardware or firmware remaps the bad sector without further in­
volvement by the operating system. If the disk hardware is 
deficient, however, A/UX maintains a pool of spare sectors at the 
end of the data area of the partition. The data structures defining 
these spares are described in al tblk(4). If neither of these 
methods is available, the autorecovery program may be used 
to assign the bad sector to an unused inode. When this alternative 
is used, a bad sector does not cause mischief on a mounted file 
system, but the bad sector continues to be present when accessed 
by other methods, such as an image copy via dd(1). 
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Partition Mapping 
NUX disk partitioning allows slices of a disk to be allocated to 
operating systems, users, or applications. A partition is a group of 
disk blocks that are assigned a name and a type. The utility 
dp{l M) is one way partitions may be created and manipulated. 
Although any number of partitions may reside on a drive, the 
number of concurrently available partitions is limited to 32. A set 
of device control codes have been developed to allow partitions to 
be selectively attached to the minor number of a given drive and 
then detached when their usefulness is ended. 

To allow the system to be booted, three partitions are normally as­
signed (or associated) by default. When slice 0 is first accessed. 
the first partition which has the type field set to 
Apple UNIX SVR2, which has the root file system bit set in the 
block Oblock data structure. and whose autorecovery(8) clus­
ter number matches the autorecovery cluster number request­
ed by the NUX Startup Shell booter (or matches the default clus­
ter number of 0) is associated. 

When slice 1 is first accessed, a partition is associated that 
matches the NUX type name, includes the swap file-system type, 
and matches the autorecovery cluster number. When slice 2 
is opened as a usr file system, the first partition that matches the 
NUX type name, includes the identifying bit of a usr file system, 
and matches the autorecovery cluster number is associated. 
Any of these default file-system assignments may be overridden 
by explicitly setting a partition name for the partition. The parti­
tioning should not be reset on an active file system. 

Slice 31 is always assigned to the entire physical drive. Slice 31 
cannot be reassigned to another partition. 

If the partition-map information is missing from the beginning of 
the disk, the driver provides the following default mapping: 

Partition 0 A partition that starts at block 204. Length is 
the entire disk minus the size of partition 1. 
This partition is usually used for a Root&Usr 
file system. 

Partition 1 One quarter of the disk or up to 10 megabytes, 
whichever is less. This partition is normally 
used for swap. 

February, 1990 
RevisionC 



gd(7) gd(7) 

Partition 31 Entire disk. 

Only a subset of the following ioctls are allowed on these default 
partitions and they are the following: GO_PARTSIZE, 
GO UNSETPNAME, UIOCEXTE, UIOCNEXTE, UIOCFORMAT, 
GO =:SOFTERR, and GO_SPARE. 

IOCTLS 
The driver accepts the following ioctls (the symbol definitions are 
located in /usr/include/sys/ioctl.h or 
/usr/include/sys/ssioctl. h): 

ioctl (fd, GO ALTBLK, boo/) 
The alternate block mechanism sets aside a portion of each 
partition for an alternate block map area. When the boolean 
value used as the third argument to this function is TRUE, al­
ternate block mapping occurs, and accesses are limited to the 
logical data area of the partition. When the third argument is 
FALSE, alternate block mapping is disabled, and reads and 
writes are allowed throughout the partition. This ioctl 
may only be performed by the superuser, or on a file descrip­
tor that is open for writing. 

ioctl (fd, GO GBZBTMAOE, 0) 
ioctl (fd, GO - GBZBTMOUNT, 0) 
ioctl (fd, GO-GBZBTUMOUNT, 0) 

These ioctls return the value of the time field stored in the 
block 0 block of the partition. The times correspond to the 
time the file system was made, the last time the file system 
was mounted, and the last time the file system was unmount­
ed. The ioctl returns type time_t (defined in 
/usr / include/types. h). 

ioctl (fd, GO GETABM, addr) 
This ioctlretums a description of the alternate block map 
for the partition. The abm data structure (defined in 
/usr / include/ apple/ abm. h) is comprised of: 
struct abm { 

int abm_size; /* size of map (bytes) */ 
int abm ents; /* number used (bytes) */ 
daddr_t abm=start; /* start of map (blk num) */ 

} ; 

If alternate block mapping is not applied to the partition, the 
system call errno is set to ENXIO. 
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ioctl (fd, GO GETMAP, abmi) 
This ioctl-returns alternate block information for the parti­
tion. The return of data is conb'olled by a pointer to the 
abmi data structure passed as the third argument to the func­
tion. The abmi data structure is defined in 
/usr/include/apple/abm.h. 
struct abmi { 

caddr t 
int 

} ; 

abmi buf; 
abmi=nbytes; 

/* read buffer */ 
/* read count */ 

abmi _ buf is the location to place the alternate block map 
information. abmi nbytes is the number of by~s to read. 
The size of the alternate block map may be determined by the 
ioctl GO GETABM. 

ioctl (fd, GO GETPNAME, dpident) 
ioctl (fd, GO:=SETPNAME, dpident) 

struct dpident { 
char dpiname[32]; /* name of partition */ 
char dpitype[32]; /* type of partition */ 

} ; 

These ioctls map named partitions (named by dpident) to 
A/UX devices (fd). The notion of partition mapping is dis­
cussed earlier. The name and type of a partition are character 
strings. A typical name would be parti tionO o. The type 
name for NUX file systems is defined as 
Apple UNIX SVR2. By specification, the names need not 
be null termiilated if they are OPISTRLEN long (see 
dpme(4) for further information). The ioctl to get the 
name copies the current partition information corresponding 
to the file descriptor into the user's buffer. errno is set to 
ENXIO if there is no partition assigned or if there are no 
disk-partition-map entries for the disk. The ioctl to set the 
name searches the disk for the first partition that matches dpi­
dent, and assigns it to the major and minor device number 
corresponding to the file descriptor. The dpident structure 
is defined in /usr/include/apple/dpme. h. 

The ioctl GO SETPNAME may only be performed by the su­
peruser, or on a file descriptor that is open for ,writing. 

ioctl (jd, GO MKBAO, biocknum) 
The block number given as the third argument (blocknum) to 
the call is entered in the software-maintained alternate block 
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map for the partition. The block numbers are always relative 
to the start of the partition. An alternate block map must be 
created by application-formatting software before the block 
is added. This ioctl may only be performed by the su­
peruser, or on a file descriptor that is open for writing. 

ioctl ifd, GD SBZBTMADE, time) 
ioctl ifd, GD-SBZBTMOUNT, time) 
ioctl ifd, GD - SBZBTUMOUNT, time) 

These ioctls set time fields stored in the block 0 block for 
the partition to the third argument (time) of the function. 
These ioctls may only be performed by the superuser, or on a 
file descriptor that is open for writing. The parameter time is 
type time_to 

ioctl ifd, GD PARTSIZE, 0) 
The return value of the function is the size of the partition. 
This ioctl returns a long integer that represents the 
partition's logical size in blocks. 

ioctl ifd, GD SHUTDOWN, arg) 
Special shutdown processing is performed. The argument is 
normally one of these values: 
GO_SHUT_SHIP 1 1* Shutdown and ready for shipping*/ 
GO SHUT CLOSE .2 /* Internal driver information*/ 
GO=SHUT=REINIT 3 /* Reinitialize the driver*/ 

The first two values are implemented by device-specific 
software and mayor may not have an effect on any given 
device. The last value causes drive data structures to be rein­
itialized and is used by utility software that updates disk­
partition information. 

ioctl ifd, GD SOFTERR, bool) 
If the third argument to this function is a Boolean value of 
TRUE, soft errors on the disk return as hard errors to applica­
tions. In general, this means that an error that could be 
corrected in hardware is not corrected and remains an error. 
For SCSI disks, this ioctl is only defined for devices that 
adhere to the common command set. Consult the 
manufacturer's documentation for non-SCSI disks. This 
ioctl is intended for Apple diagnostics and should not nor­
mally be used. The ioctl may only be used on a file 
descriptor corresponding to partition 31 of the disk. It may 
only be used by the superuser, or if the file descriptor is open 
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for writing. 

ioctl (fd, GD SPARE, blocknum) 
This ioctl causes hardware-specific bad blocking of the 
block number given as the third argument (blocknum) to the 
function. The block number is always relative to the start of 
a partition. This ioctl call may only be used by the su­
peruser, or if the file descriptor is open for writing. 

ioctl (fd, GD UNSETPNAME, 0) 
The partition name, if any, assigned to the minor device 
number is removed. If the minor number is assigned a parti­
tion by default, the partition name assignment is recalculated 
on next access. Otherwise, an error (ENXIO) is returned on 
next access. This function may only be invoked by the su­
peruser, or if the file descriptor is open for writing. 

ioctl (fd, UIOCEXTE, 0) 
This ioctl activates error printing on the system console. 
The file descriptor may correspond to any character device 
file associated with the desired controller. This ioctl may 
only be performed by the superuser, or on a file descriptor 
that is open for writing. 

ioctl (fd, UIOCFORMAT, disk/ormat) 
This ioctl formats the disk. The placeholder fd should be 
an open file descriptor of the character device (that is, 
/ dev / rdsk/ c?d? s ?). The third parameter to the ioctl 
function call contains the address of a diskformat struc­
ture (defined in /usr / include/ sys/ diskformat. h). 
The d secsize field of this structure may be used to speci­
fy 512-=-byte or 532-byte sector size for formatting. The 532-
byte sector size will not be supported in future versions of the 
driver and should not be used. The other fields of the disk­
format structure are ignored. The ioctl may only be ap­
plied to partition 31 of a disk. The ioctl may only be used 
by the superuser, or if the file descriptor is open for writing. 

ioctl (fd, UIOCNEXTE, 0) 
This ioctl deactivates error printing. The file descriptor 
may correspond to any character device file associated with 
the desired controller. When deactivated, device errors con­
tinue to be logged by errdemon(lM) but do not disturb t.lte 
display on the console. This ioctl may only be performed 
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by the superuser, or on a file descriptor that is open for writ­
ing. 

ERRORS 
The following error values may be returned: 

[ENXIO] The device or partition could not be found. 

[EACCES] 

[EINVAL] 

[EBUSY] 

[EEXIST] 

[EIO] 

[ENOSPC] 

FILES 

The requested ioctl is only permitted by 
the superuser, or on a file open for writing. 

An ioctl to perform alternate block or 
partition manipulation was performed on a 
disk lacking appropriate disk partition map 
entries. 

An attempt was made to set the partition 
name of a minor device that is already in 
use. 

An attempt was made to set the partition 
name of a partition already assigned to 
another minor device. 

An I/O error has occurred. 

There is no space in the software alternate 
block map. 

/dev/dsk/c?d[O-7]s* 
/dev/rdsk/c?d[O-7]s* 
/usr/include/sys/gdisk.h 
/usr/include/sys/ioctl.h 
/usr/include/sys/ssioctl.h 
/usr/include/apple/abm.h 

SEE ALSO 
exterr(l), badblk(IM), diskformat(IM), dp(IM), 
mkfs(IM), mknod(IM), pname(1M), ioctl(2), 
getptabent(3), altblk(4), bzb(4), dpme(4), ptab(4), au­
torecovery(8), boot(8), StartupShell(8). 
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NAME 
mem, kmem - an interface for access to core memory 

DESCRIPTION 
mem is a special file that is an image of the core memory of the 
computer. You can use it, for example, to examine and even 
patch the system. 

Byte addresses in mem are interpreted as memory addresses. 
References to non-existent locations return errors. 

Examining and patching device registers is likely to lead to unex­
pected results when there are read-only or write-only bits. 

The file kmem is the same as mem, except that it accesses kernel 
virtual memory rather than physical memory. 

FILES 
/dev/mem 
/dev/kmem 
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NAME 
mouse - mouse input device driver 

DESCRIPTION 
The mouse driver provides simple access to the mouse device. 
This driver allows one to open the mouse device, read the mouse 
position and sense the mouse button state. All I/O transactions 
complete immediately, whether succeeding or not 

Opens of / dev /mouse will always succeed as long as no other 
user is using the mouse (see console(7)) and the mouse is con­
nected to the system. Reads from the mouse device always return 
4 bytes. The first two are a 16 bit signed absolute mouse horizon­
tal position. The next two bytes give the vertical position in a 
similar manner. Positioning is relative to (0, 0) when the NUX 
system was started. 

Writes to the mouse device always fail. The mouse supports one 
ioctl, MOUSE BUTTON, which takes as a parameter the address of 
a character into which it returns the current state of the mouse' s 
button. The symbol for this ioctl is located in 
/usr/include/sys/mouse.h. 

FILES 
/dev/mouse 
/usr/include/sys/mouse.h 

SEE ALSO 
console(7). 
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NAME 
mt i 0 - interface conventions for magnetic tape devices 

DESCRIPTION 
The rnt i 0 library allows applications to access tape devices using 
a standard interface. 

While the general read, write, and seek operations are part of the 
standard I/O library, additional library resources are required to 
add support for tape devices. The rnt i 0 library helps provide a 
fairly device-independent way to perform additional operations, 
such as rewind, that are common to tape drives, but not common 
to other types of devices. 

There are several system -dependent parameters that this generic 
device interface uses. The most important is a standard I/O block 
size, BLKDEV IOSIZE, which is defined in <sys/pararn. h>. 
For NUX, thiS value is 1024. The commands that typically are 
used in conjunction with a tape drive, such as tar(1), ultimately 
generate requests to read and write 1024-byte blocks when the 
tape devices are specified for either input or output. However, a 
peculiarity of the Apple SC 40 Tape Backup is that it can only 
read and write in blocks of 8192 bytes, requiring a specially for­
mulated user command line (see tc(7) and tcb(l)). 

The rntio library moderates device I/O when output is sent to or 
obtained from the device files in / dev / rrnt. 

IOCTLS 
When manipulating the tape cartridge device more directly 
through your own programs, or through programs such as rnt(l), 
tape-specific operations are supported through mtio ioctls. With 
a few exceptions, these generic operations are shared by all tape 
drives. One exception is the "format" ioctl (MTFORMAT), which 
is available for the Apple SC 40 Tape Backup only; in general, 
this is not a function of reel tape drives, such as 9-track tape 
drives. Other exceptions that apply to the tape cartridge unit are 
described in tc(7). The following is a list of mtio ioctls, and 
their associated subcommands. For complete details about the 
data structures, see <sys/rntio. h>. 

ioctl ifd, MTIOCGET, *mtget) 
This tape ioctl causes. the tape unit to return the status of the 
tape drive, returning values in mtget. 
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ioctl (fd, MTIOCTOP, *mtop) 
This tape ioctI causes the tape unit to peform the subcom­
mand selected by the current values stored in the structure 
mtop. 

The subcommands for MTI OCTOP include: 

MTWEOF write an end-of-file record 

MTFSF forward space file 

MTBSF backward space file 

MTFSR forward space record 

MTBSR backward space record 

MTREW rewind 

MTOFFL rewind and put the drive offline 

MTNOP no operation, sets status only 

FILES 
/usr/lib/sys/ioctl.h 
/usr/lib/sys/mtio.h 
/dev/rmt/* 

SEE ALSO 
mt(I), tar(I), tcb(I), tp(I), tc(7). 
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NAME 
null- the null device file 

DESCRIPTION 
Data written on the null device file, / dev / null, are discarded. 

Reads from / dev /null always return 0 bytes. 

FILES 
/dev/null 
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NAME 
nvram - nonvolatile memory/time of day clock interface 

DESCRIPTION 
The device / dev /nvram provides access to the real time clock 
chip on the Macintosh II system board. This chip contains 256 
bytes of nonvolatile memory (memory that retains its contents 
when the system's power is turned off). It also contains a time of 
day clock. 

The special device / dev / nvram can be read by anyone. It re­
turns up to 256 bytes. The bytes are the contents of the nonvola­
tile RAM. In order to write to / dev /nvram, you must be the su­
peruser (root). 

If the device is already open, an attempt to open it will return the 
error EBUSY. This is to ensure that a process can perform read­
modify-write operations on the device. If an open fails with 
EBUSY, the process should wait a while and then try again. After 
an open succeeds, the device should be kept open only as long as 
is necessary. 

WARNINGS 
Care should be taken in writing this device. Since the contents of 
the nonvolatile RAM are defined by Apple and used by many 
parts of both A/UX and the Macintosh operating system, in­
discriminate writing could cause your system to malfunction. 
Usually you should use the utilities provided to manipulate the 
nvram contents. 

FILES 
/dev/nvram 
/usr/include/sys/nvram.h 

SEE ALSO 
date(1), stime(2), time(2). 
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NAME 
pt Y - pseudo terminal driver 

DESCRIPTION 
The pt y driver provides support for a device-pair termed a pseu­
do terminal. A pseudo terminal is a pair of character devices, a 
master device and a slave device. The slave device provides 
processes an interface identical to that described in termio(7). 
However, whereas all other devices which provide the interface 
described in t e rmi 0(7) have a hardware device of some sort 
behind them, the slave device has, instead, another process mani­
pulating it through the master half of the pseudo terminal. That is, 
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 following ioctl calls apply only to pseudo terminals: 

TIOCPKT 
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Enable/disable "packet" mode. Packet 
mode is enabled by specifying (by reference) 
a nonzero parameter and disabled by speci­
fying (by reference) a zero parameter. When 
applied to the master side of a pseudo termi­
nal, each subsequent read from the termi­
nal 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 
whenever the read queue for the termi­
nal is flushed. 

TIOCPKT FLUSHWRITE 
whenever the write queue for the termi­
nal is flushed. 

TIOCPKT STOP 
whenever output to the terminal is 
stopped as with (CONTROL-S). 

TIOCPKT START 
whenever output to the terminal is res-
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tarted. 

TIOCPKT DOS TOP 
whenever t . stope is CONfROL-S and 
t_starte is CONfROL-Q. 

TIOCPKT NOS TOP 
whenever the start and stop characters 
are not CONfROL-S/CONfROL-Q. 

This mode is used by rlogin(lN) and 
rlogind(IM) to implement a remote­
echoed, locally CONfROL-S/CONfROL-Q 
flow-controlled remote login with proper 
back-flushing of output; it can be used by 
other similar programs. 

/dev/pty[p-r] [O-9a-f] 
/dev/tty[p-r] [O-9a-f] 

BUGS 
It is not possible to send an EOT. 
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NAME 
serial- the on-board serial ports 

DESCRIPTION 
I dev It tyO is the serial port connected to the DIN connector on 
the rear of the chassis with the modem icon above it; it is linked to 
(is the same as) the name I dev I modem. I dev Itt y 1 is the 
serial port connected to the DIN connector on the rear of the 
chassis with the printer icon above it; it is linked to (is the same 
as) the name I dev Iprinter. 

These ports support all the standard A/UX ioctls from ter­
mio(7). They also support the following hardware specific exten­
sions. The modes set by these ioctls (or the corresponding 
st ty(l) options) persist after a device is closed and reopened. 
The mnemonic definitions are in 
lusr/include/sys/ioctl.h. 

UIOCNOMODEM No modem control, the input line HSKi 
is ignored. The output line HSKo is as­
serted whenever the line is opened. 
The following s t t y( 1) command can 
be used to put a port (/dev/ttyO in 
this example) into such a mode: 

UIOCMODEM 
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stty -modem < /dev/ttyO 

modem control, the output line HSKo 
is asserted whenever a process is at­
tempting to open the device or while 
the device is open, as an output this 
performs the RS232 function Data Ter­
minal Ready (DTR). When a port is 
closed this line is negated (if the 
HUPCL flag from termio(7) is set) 
which causes a modem to hang up a 
call). Upon opening, if HSKi is not as­
serted, then an open will not complete 
(a process will be suspended until the 
open does complete) until it is asserted. 
Processes that use the 0 NDELAY (see 
open(2)) flag when opening such a 
port are not suspended, but instead 
complete their opening immediately. If 
HSKi is negated while a port is open, 
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the signal SIGHUP will be generated to 
processes with the port as their control­
ling terminal (usually resulting in the 
death of the processes and the subse­
quent closing of the port). In this 
mode, the HSKi input functions as the 
RS232 function Data Carrier Detect 
(DCD). The following stty(1) com­
mand can be used to put a port into 
such a mode: 

stty modem < /dev/ttyO 

To tum this option off, stty(1) needs 
to first open the port; and because it 
can't open the port until the HSKi 
(DCD) line is asserted, the following 
form of the s t t y(1) should be used to 
tum off this option: 

stty -n /dev/ttyO -modem 

DTR flow control. This mode is used 
to communicate with printers such as 
the Apple Image Writer II. The HSKo 
output performs in the same manner as 
above. The HSKi input is used to en­
able or disable output by a a device 
(such as a printer) that wishes to flow 
control it When HSKi is asserted 
characters may be output, when it is 
negated output will stop. Note that 
when an A/UX device is closed, the 
process that is closing it will be 
suspended until all waiting characters 
have been transmitted, such a process 
will wait until flow control is asserted. 
Either of the following stty(1) com­
mands can be used to tum on DTR flow 
control: 

stty dtrflow < /dev/ttyO 
stty hxctl < /dev/ttyO 
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This call returns the current state of the 
three above options, refer to te r-
mi 0(7) for more documentation. 

Note: Since this interface does 
not support the RS232 "Clear 
To Send" and "Request To 
Send" (CTS/RTS), the ioctIs 
UIOCFLOW and UIOCNOFLOW 
are not supported. In 
UIOCDTRFLOW mode, the 
HSKi input acts very similarly 
to CTS and could be used with 
some devices that require this 
signal. 

The port pins have the following functions, shown with the cpn­
nections required to use them for RS232: 

FILES 

Mini-DIN 
Pin # 

1 
2 
3 
4 
5 
6 
7 
8 

/dev/ttyO 
/dev/ttyl 
/dev/modem 

Function 
HSKo 
HSKi 
TXD­
GND 
RXD­
TXD+ 
GPi 
RXD+ 

/dev/printer 
/usr/include/sys/ioctl.h 

SEE ALSO 

RS232 
DTR 
DCD 
TXD 
GND 
RXD 
GND 
NC 
GND 

stty(1), ioctl(2), open(2), termio(7). 
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20 

8 
3 
7 
2 
7 
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NAME 
streams - an interface for character I/O 

DESCRIPTION 

1 

Streams is a mechanism that is used in the UNIX kernel for some 
device drivers. These drivers are usually for communications or 
tty type applications. To most programs, this interface is, with a 
few exceptions, the same as that of traditional UNIX character 
devices. When used with a streams line-discipline, this interface 
is the same as that of normal UNIX terminals. 

NUX supports the version of streams implemented under 
UNIX V .2.1, which is a functional subset of that provided by later 
UNIX implementations. It is upwardly compatible with such sys­
tems. 

The main difference between streams and other character device 
drivers is that the streams interface is message based. Commands 
and data exchanged between devices, processes and line discip­
lines (streams modules) are sent in messages. A number of spe­
cial ioctl functions have been defined to send and receive these 
messages. 

A stream is built by opening a stream style device (the ability of a 
device to ' 'stream" is defined by the writer of the device's 
device-driver, either a device streams or it doesn't). When the 
device is open it consists of the device and the "stream head," the 
interface to the process that opened the device. 

The device and the stream head can communicate by means of 
messages across the full-duplex stream. Processes can communi­
cate with the stream head by means of system calls such as 
read(2), wri te(2) and ioctl(2). 

Using the I_PUSH, a stream module can be pushed (in a LIFO or 
stacked manner) onto the stream. More than one stream module 
can be pushed onto such a stream at a time. The module closest to 
the stream head may be removed using the I _POP ioctl call. 

Closing a stream causes the modules to be popped from the 
stream, the device to be closed, and the stream dismantled. 

Modules exist in the kernel and are referenced by name. There 
are two stanit:lrd streams modules: 

line A tty style line discipline. When pushed, it im­
plements all the functionality described by ter­
mio(7). Most terminal-style communications 
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shlr 
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lines use this module. 

The shell layering module. shlr responds to 
shell layering ioctls to implement shell layering 
on stream based ttys. Normally shl(1) is the 
only utility that uses this module. 

The streams system implements a number of ioctlst all of the ioctls 
described in termio(7) are provided for compatability. Some 
devices and/or modules may not respond to these calls. In particu­
lar many of the line discipline related ioctls will either fail or be 
ignored unless the module line has been pushed onto the stream. 
In addition the following streams related ioctls are supported, they 
are defined in the include file <sys/ stropts. h>. 

I STR 
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ioctl(fd, I_STR, &strioctl) 
struct strioctl strioctl; 

This ioctl builds an ioctl packet and sends it 
down the stream. It may be interpreted by any 
module on the stream or by the device at the 
end. The packet is returned with data and an in­
dication of success or failure. The data structure 
strioctl is used to describe the packet to be 
sent. It has 4 fields: 

ic cmd 

ic timout 

ic len 

The command to be sent 

How long to wait for the ioctl 
to succeed before failing (in 
seconds), values 0 and -1 have 
special meaningst 0 means 
wait for the system default 
time, -1 means wait forever. 

Points to the address of the 
data to be sent down the 
stream, or the address at 
which data returned from the 
stream is to be stored. 

Is the length of the data to be 
sentt in by test or the size of 
the buffer into which returned 
data is to be stored. 

2 
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I NREAD 

I PUSH 

I POP 

I LOOK 

3 

streams(7) 

Errors: 
EFAULT if ic dp references an invalid ad­
dress. Any other device/module specific error 
message. 

n=ioctl(fd, I_NREAD, &first); 

I NREAD returns the number of messages in 
the queue at the streams head as its result. It 
also returns the number of bytes in the first mes­
sage in the queue to the address referenced by 
its argument. 

Errors: 
EFAULT if the argument references an invalid 
address. 

ioctl(fd, I_PUSH, module) 
char *module; 

This ioctl pushes the streams module named by 
the null-tenninated string module onto an open 
stream. 

Errors: 
EFAULT if the module name references an in­
valid address. EINVAL if the module name 
does not describe an existing streams module in 
the NUX kernel. 
Any other error the streams module might return 
if it decides not to allow the push. 

ioctl(fd, I_POP, 0) 

The ioctl removes the streams module closest to 
the process on the stream. 

Errors: 
EINVAL if no such module exists 

ioctl(fd, I_LOOK, buff) 
char buff[F~ll~ru~ESZ+l]; 

This returns the name of the streams module 
closest to the process on a stream. 
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I FLUSH 

I SRDOPT 
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Errors: 
EFAULT if the buffer for the name is located at 
an invalid address. 
EINVAL if there are no modules pushed onto 
the stream. 

ioctl(fd, I_FLUSH, flushtype) 

This generates a message that is sent down the 
queue to flush messages waiting at modules 
down the stream. The parameter can be one of 
three allowed values: 

FLUSHR 

FLUSHW 

FLUSHRW 

flush messages coming down 
the stream towards the process 

flush messages moving up the 
stream away from the process 

flush all messages in the 
stream 

Errors: 
EINVAL the parameter is not 
one of the above values 
EAGAIN insufficient resources 
are available to send the mes­
sage up the queue and it 
should be retried at a later 
time. 

ioctl(fd, I_SRDOPT, srdtype) 

This ioctl changes the manner in which the 
stream head treats incoming messages as they 
are passed to a process as part of a read(2) sys­
tem call. The parameter can take one of three 
possible values: 

RNORM in stream mode - messages are 
read from the stream and mes­
sage boundaries are ignored 
(except for 0 length messages 
which are always returned as 
separate messages and are 
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I GRDOPT 

I FIND 

5 

RMSGN 

RMSGD 

streams(7) 

nonnally treated as end of file 
markers) 

a read tenninates at either the 
end of the message or when 
the read buffer is full. Any 
message data remaining is 
available from future reads. 

a read tenninates when either 
the end of the message is 
found or the read buffer is full. 
Any unread data is discarded. 

When a stream is first opened, 
it has the default operating 
mode of RNORM. It is also 
possible for upstream modules 
to change this. 

Errors: 
EINVAL the parameter is not 
one of the above values 

ioctl(fd, I_GRDOPT, &Opt) 
int opt; 

This call returns the current read option (as 
specified above under I _ SRDOpn. 

Errors: 
EFAULT if the argument is a valid address 

find = ioctl(fd, I_FIND, buff) 
char buff[FMNAMESZ+l]; 

This call returns 1 if a module of the name given 
in the null-terminated string passed in the argu­
ment is present in the stream, or 0 if the module 
does not exist. 

EINVAL if the name is not the name of a 
module in the kernel. 
EFAULT if the address of the name passed as 
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I MNAME 

Terminal Lines 

streams(7) 

the argument is not valid. 

ioetl(fd, I_MNAME, &par) 
union { 
int depth; 
ehar buff[FMNAMESZ+l]; 
} par; 

This ioctl returns the name of the module or 
driver at the depth on the stream specified by the 
parameter. The stream head is at depth O. The 
last module found on the stream will be the 
driver. 

Note: this ioctl is not necessarily provided on all 
systems that provide a stream interface. It 
should not be used if program portability is a 
factor. 

Errors: 
EFAULT if the address of the parameter is in­
valid 
EINVAL if the depth is less than 0 or references 
a module past the driver at the end of the stream 

When using a stream based terminal, it is usually necessary to 
push a line discipline module onto the stream before use. In al­
most all cases this is done by jete/getty or /ete/init 
when you log onto your system. When you are opening an unused 
terminal line it may then be required. Pushing more than one line 
discipline onto a stream should be avoided as the results are 
undefined and will not be useful. Two methods are provided to 
make pushing line disciplines easier. They both can be used on 
non stream based character drivers without any undue effect and 
they will avoid the multiple pushing of line disciplines if one is al­
ready pushed. 

line push(3) is a library routine that is passed the file descrip­
tor of and open device (from open(2». It will push a line discip­
line onto the device if it is a streaming device and there is not one 
pushed already. 

February, 1990 
Revision C 

6 



streams(7) streams(7) 

/etc/line_sane(IM) is a utility that can be run from shell 
scripts (such as those started from /etc/inittab(4». It takes 
one parameter, an integer representing an open file descriptor on 
which the line discipline is to be pushed. It behaves similarily to 
line yush(3) above. 

Further Functionality 
The following extensions are provided to the streams system. 
They are not necessarily provided with other streams implementa­
tions and should not be used if portability is important. 

select(2) allows a process to wait for input from 
more than one open device, socket or 
stream 

FIONBIO 

FIONASYNC 

FIONREAD 

allows a process to make non blocking 
reads to a stream (see termio(7) 

sends a SIGIO signal to a process when 
input is available from the queue (see 
termio(7» 

returns the number of characters avail­
able to be read from the stream head 
(this is different from I NREAD 
above) (see termio(7» 

SEE ALSO 

7 

line sane(1M), close(2), ioctl(2), open(2), read(2), 
select(2), wri te(2), line yush(3). 
Building AIUX Device Drivers. 
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NAME 
sxt - pseudo-device driver 

DESCRIPTION 
sxt is a pseudo-device driver that interposes a discipline between 
the standard tty line disciplines and a real device driver. The 
standard disciplines manipulate virtual tty structures (channels) 
declared by the sxt driver. sxt acts as a discipline manipulating 
a real tty structure declared by a real device driver. The sxt 
driver is used only by the shl(l) command. 

Virtual ttys are named by inodes in the subdirectory / dev / sxt 
and are allocated in groups of up to eight To allocate a group, a 
program should exclusively open a file with a name of the form 
/dev/sxt/??O (channel 0) and then execute a SXTIOCLINK 
ioctl call to initiate the multiplexing. 

Only one channel, the controlling channel, can receive input from 
the keyboard at a time; others attempting to read will be blocked. 

sxt supports two groups of ioctl(2) commands. The first 
group contains the standard ioctl commands described in ter­
mio(7), with the following additions: 

TIOCEXCL 

TIOCNXCL 

Set exclusive use mode: permit no furth­
er opens until the file is closed. 

Reset exclusive use mode: permit further 
opens. 

The second group, which follows, are directives to sxt itself. 
Some of these may only be executed on channel O. 

SXTIOCLINK Allocate a channel group and multiplex 
the virtual ttys onto the real tty. The ar­
gument is the number of channels to al­
locate. This command may only be exe­
cuted on channel O. Possible errors in­
clude 

EINVAL The argument is out of range. 

ENOTTY A real tty did not issue the 
command. 

ENXIO sxt did not configure linesw. 

EBUSY Already issued an 
SXTIOCLINK command for 
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SXTIOCSWTCH 

SXTIOCWF 

SXTIOCUBLK 

SXTIOCUBLK 

SXTIOCSTAT 

SXTIOCTRACE 

SXTIOCNOTRACE 

this real tty. 

ENOMEM There is no system memory 
available for allocating the 
virtual tty structures. 

EBADF Did not open channel 0 before 
this call. 

Set the controlling channel. Possible er­
rors include 

EINVAL Gave an invalid channel 
number. 

EPERM Did not execute the command 
from channel O. 

Cause a channel to wait until it is the 
controlling channel. This command re­
turns the error EINVAL if it is given an 
invalid channel number. 

Tum on the loblk control flag in the 
virtual tty of the indicated channel. 

Tum off the loblk control flag in the 
virtual tty of the indicated channel. Re-
turns the error EINVAL if it is given an 
invalid number or channel O. 

Get the status (blocked on input or out­
put) of each channel and store the argu­
ment references in the sxtblock struc­
ture. Returns the error EFAULT if it 
cannot write the structure. 

Enable tracing. This command has no 
effect if tracing is not configured. 

Disable tracing. This command has no 
effect if tracing is not configured. 

If the device driver is a streams device driver (see streams(7» 
then it will respond to all the sxt ioctls listed earlier, provided 
they are made using the streams I S TR ioctl. To turn on shell 
layering on a streams device, first pop the normal line discipline 
off the stream, push the line discipline shlr onto the stream, and 
then push the line discipline line back onto the stream. This 
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open file descriptor will now become the controlling virtual tty. 
To open a slave virtual tty. open / dev / shl and push a line dis­
cipline onto it (using line yush(3). for example). / dev / shl 
is a clone device so a new virtual device will automatically be 
opened exclusively for you (TIOCEXCL is not required or sup­
ported). 

FILES 
/ dev / sxt / ?? [ 0 -7] virtual tty devices 
/ us r / incl ude / sys / sxt . h driver-specific definitions 
/dev/shl 

SEE ALSO 
shl(1). stty(1), ioctl(2), open(2), lineyush(3), 
streams(7), termio(7). 
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NAME 
t c - Apple Tape Backup 40SC device driver 

DESCRIPI10N 

1 

tc is a device driver that supports the Apple Tape Backup 40SC 
using the generic tape driver interface described in mtio(7), with 
certain exceptions. To be more compatible with 9-track tape un­
its, this driver approximates 9-track drive tapemarks through the 
use of special tapemark records. Other exceptions are mentioned 
where appropriate. 

The Apple Tape Backup 40SC is connected to the system through 
the SCSI device chain. To select the correct device, you must 
reference the correct device file. The SCSI ID number of the tape 
backup device should match the number after t c in the device 
file. The device files for Apple tape backup devices in the form 

/dev/rmt/tcx 
/ dev / rmt/tcxn 

where x is the SCSI ID number of the drive in the range 0 through 
7. For example, /dev/rmt/tcO and /dev/rmt/tcOn both 
select the device with a SCSI ID set to O. The device reference 
with suffix n is called a reference to a no-rewinding tape device 
because it reads or writes from the tape drive without rewinding 
the tape afterwards. If you use the no-rewinding device, the tape 
is positioned so that the next archive in a series of archives can be 
accessed. (These device files are present only if the kernel has 
been configured properly for the Apple Tape Backup 40SC.) 

To configure the kernel, run the command 

newconfig tc 

to create a kernel with tape-cartridge support. Note that 
newunix must first be run, to enable creation of device files. 

The tape cartridge must be formatted in order to store data. Nomi­
nal capacity is 40 megabytes (MB). Usable capacity is closer to 
38.5 MB (reduced because of formatting overhead). 

One of the peculiarities of this tape device is that it only reads and 
writes fixed 8 kilobyte (KB) blocks, streaming when possible. 
Since the device always reads and writes 8 KB blocks, the driver 
restricts raw I/O size to a multiple of 8 KB. Reading and writing 
many 8 KB blocks at once minimizes user-process overhead and 
maximizes streaming. It should be noted that positioning subcom­
mands always act on physical 8 KB blocks. 
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The tcb(l) program helps overcome the fixed-block-size problem 
when it is used to read from the tape or when it is used just before 
a write to the tape. 

Each read or wri te call reads or writes the next record on the 
tape. When writing, the record size returned is the same length as 
the block size given. When reading, the record size returned is the 
actual number of bytes read, which can be no greater than the 
buffer size; if the record is too long, an error is indicated. 

For the tc device driver, the ioctls and data structures associated 
with the mtio(7) generic tape interface are supported, including 
MTIOCGET and MTIOCTOP. The MTIOCGET ioctl returns the 
driver's notion of current file and block number information in 
mt fileno and mt blkno. The rot dsreg field contains the 
logIcal block numbef where the last I/O operation occurred. 
Though this generally matches mt blkno, they are both returned 
for testing purposes. -

The mt _ erreg field always contains the current driver version. 
The number is a short integer, which is expressed as x. mn (for ex­
ample, 3.24). The version is encoded as 

(100 * x) + (10 *m) + n 

For this example, the value would be decimal 324. 

The mt resid field contains the number of usable blocks on the 
currently loaded cartridge. If this field is 0, the cartridge is not 
formatted. 

FILES 
/dev/rmt/tc [0-7] 
/dev/rmt/tc[0-7]n 

SEE ALSO 

Rewind on close 
No rewind on close 

mt(1), tar(1), tcb(1), tp(l), mtio(7). 

DIAGNOSTICS 
If an unformatted cartridge is loaded and the device is opened for 
read only, EINVAL is returned 

BUGS 
The tapemark format does not conform to any known standard be­
cause such standards are nonexistent. When end-of-file is encoun­
tered at a simulated tapemark, the tapemark record is transferred 
to the user's buffer, even though the return from read(2) 
(correctly) does not include the tapemark bytes. A O-byte count is 
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returned when a tapemark is read, but another read fetches the first 
record of the next tape file. 

If the tape device remains in an error state, tc may have to be 
closed to clear the error condition. 

The mtio(7) subcommands MTNOP, MTCACHE, and MTNO­
CACHE are not supported. 

Mter issuing the MTFORMA T ioctl, you must close and reopen the 
device before it will allow any other subcommands. 

For raw tape I/O accesses, seeks are ignored. 
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NAME 
termio - general terminal interface 

DESCRIPTION 
This section describes both a particular file and the terminal inter­
face. 

The file / dev / tty is, in each process, the control terminal asso­
ciated with the process group of that process. Programs or shell 
sequences use it to ensure that their messages appear on the termi­
nal, no matter how output is redirected. Also, programs that 
demand an output filename will accept / dev / tty, so the termi­
nal being used is unimportant. 

The asynchronous communications ports use the same general in­
terface, no matter what their hardware. This section discusses the 
common features of this interface. 

When a terminal file is opened, it normally makes the process wait 
until it establishes a connection. Users' programs seldom open 
these files; getty(IM) opens them and they become a user's 
standard input, output, and error files. The first terminal file the 
process-group leader opens, which is 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 interrupt signals, as discussed later. The control terminal is 
inherited by a child process during a fork(2). A process breaks 
this association by changing its process group (using 
setpgrp(2)). 

Tenninals associated with one of these files operate in full-duplex 
mode. You may type at any time, even while the terminal is print­
ing. Characters you type are lost only when the system's charac­
ter input buffers are full, which is rare, or when you have accumu­
lated the maximum number of input characters that have not been 
read by some program. Currently, this limit is 256 characters. 
When you reach the input limit, all the saved characters are 
thrown away without notice. 

Normally, tenninal input is processed in units of lines. A line is 
delimited by a newline (ASCII LF) character, an end-of-file 
(ASCII EOn character, or an end-of-line character. This means 
that a program cannot read input until you have typed an entire 
line. Also, no matter how many characters a read(2) system call 
requests, a maximum of one line is returned. It is not, however, 
necessary to read a whole line at once; a read can request any 
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number of characters, even one, without losing information. 

Erase and kill processing is normally done during input. By de­
fault, the character DELETE erases the last character typed, but it 
does not erase beyond the beginning of the line. By default, the 
character CONTROL-U deletes the entire input line, and optionally 
outputs a newline character. Both these characters operate on a 
key-stroke basis, independent of any backspacing or tabbing that 
may have been done. You can escape both the erase and kill char­
acters by preceding them with the escape character (\). The user 
can also change the erase and kill characters with st ty(l). 

The following characters have special input functions. 

INTR (Rubout or CONTROL-C) Interrupt signal to all 
processes associated with the control terminal. Nor­
mally, it terminates each process, but you can arrange 
to have it ignore the signal or to receive a trap to an 
agreed-upon location; see signal(3). 

SWTCH (CONTROL-Z or ASCII SUB) Used by the shell layer­
ing facility, shl, to change the current layer to the 
control layer. 

QUIT (CONTROL-\ or ASCII FS) Generates a quit signal. It 
is identical to the interrupt signal except that, unless a 
receiving process has made other arrangements, it will 
also create a core image file (called core) in the 
current working directory. 

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

KILL (CONTROL-U) Deletes the entire line, as delimited by a 
NL, EOF, or EOL character. 

EOF (CONTROL-D or ASCII EOT) Generates an end-of-file 
from a terminal. This passes the characters waiting to 
be read to the program, without waiting for a newline, 
and discards the EOF. If no characters are waiting, (if 
EOF occurred at the beginning of a line), 0 characters 
are passed back; this is the standard end-of-file indica­
tion. 

NL (ASCII LF) The normal line delimiter. It cannot be 
changed or escaped. 

2 February, 1990 
RevisionC 



termio(7) termio(7) 

EOL (ASCII NUL) An additional line delimiter, like NL. It 
is not normally used. 

STOP (CONTROL-S or ASCII DC3) Temporarily suspends 
output. It is useful for preventing output from disap­
pearing from CRT terminals before you have read it. 
While output is suspended, STOP characters are ig­
nored and not read 

START (CONTROL-Q or ASCII DCl) Resumes output 
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. 

Special character functions can be disabled by changing the value 
in c_cc of the termio structure to' \0377' . 

The user can change the character values for INTR, QUIT, 
SWTCH, ERASE, KILL, EOF, and EOL using stty(1). You 
can escape the ERASE, KILL, and EOF characters by preceding 
them with a \ character, in which case no special function is gen­
erated. 

When a data-set drops the carrier signal, a hangup signal is sent to 
all processes that have this terminal as the control terminal. Un­
less you have made other arrangements, this signal terminates the 
processes. If the hangup signal is ignored, subsequent reads return 
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 are written, they are transmitted to 
the terminal as soon as previously-written characters have finished 
typing. Input characters are echoed by putting them in the output 
queue as they arrive. If a process produces characters more rapid­
ly than they can be typed, it will be suspended when its output 
queue exceeds some limit When the queue has drained down to 
some threshold, the program is resumed. 

Several ioctl(2) system calls apply to terminal files. The pri­
mary calls use the following structure, defined in termio. h. 
#define NCC 8 
struct termio { 

unsigned short 
unsigned short 
unsigned short 
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c iflag; 
c=oflag; 
c_cflag; 

/* input modes */ 
/* output modes */ 
/* control modes */ 
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unsigned short c_Iflag; /* local modes */ 
char c_Iine; /* line discipline */ 
unsigned char c_cc[NCC); /* control chars */ 

} ; 

The special control characters are defined by the array c cc. The 
relative positions and initial values for each function are as fol­
lows: 

o 
1 
2 
3 
4 
5 

VINTR 
VQUIT 
VERASE 
VKILL 
VEOF 
VEOL 

6 reserved 
7 SWTCH 

AC 
FS 
DEL 
AU 
EOT 
NUL 

NUL 

The c_iflag field describes the basic terminal input control. 

I GNBRK 00000o 1 Ignore break condition. 
BRKINT 0000002 Signal interrupt on break. 
I GNP AR ()()()()()()4 Ignore characters with parity errors. 
P ARMRK ()()()()() 1 0 Mark parity errors. 
INPCK ()()()()()20 Enable input parity check. 
IS TRI P 0000040 Strip character. 
I NLCR ()()()() 100 Map NL to CR on input. 
IGNCR ()()()()200 Ignore CR. 
I CRNL 000040O 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. 
IXOFF 0010000 Enable start/stop input control. 

If IGNBRK is set, the break condition (a character framing error 
with all data zeros) is ignored, that is, not put in 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 neither I GNBRK nor 
BRKINT is set, a break condition is read as a NUL (0), or if 
PARMRK is set, as '377, '0, '0. If IGNPAR is set, characters with 
other framing and parity errors are ignored. 

If P ARMRK is set, a character with a framing or parity error that is 
not ignored is read as the three-character sequence: 0377, 0, X, 
where X is the data of the character received in error. To avoid 
ambiguity in this case, if IS TRI P is not set, a valid character of 
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0377 is read as 0377, 0377. If PARMRK is not set, a framing or 
parity error that 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 7-bits, 
otherwise all 8-bits are processed. 

If INLCR is set, a received NL character is translated into a RE­
TURN character. If I GNCR is set, a received RETURN character is 
ignored (not read). Otherwise if ICRNL is set, a received RETURN 
character is translated into a NL character. 

If IUCLC 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 character will suspend output and a received START char­
acter will restart output. All start/stop characters are ignored and 
not read. If IXANY is set, any input character will restart output 
which 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 _ oflag field specifies the system treatment of output. 

OPOST 0000001 Postprocess output 
OLCUC 0000002 Map lowercase to uppercase on output 
ONLCR ()()()()()()4 Map NL to CR-NL on output 
OCRNL 0000010 Map CR to NL on output. 
ONOCR 0000020 No CR output at column O. 
ONLRET ()()()()()40 NL performs CR function. 
OFILL 0000100 Use fill characters for delay. 
OFDEL 0000200 Fill is DEL, otherwise NUL. 
NLDLY 0000400 Select newline delays: 
NLO 0 
NLl 0000400 
CRDLY 0003000 Select carriage-return delays: 
CRO 0 
CRl 0001000 
CR2 0002000 
CR3 0003000 
TABDLY 0014000 Select horizontal-tab delays: 
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TABO 0 
TABl 0004000 
TAB2 0010000 
TAB3 0014000 Expand tabs to spaces. 
BSDLY 0020000 Select backspace delays: 
BSO 0 
BSl 0020000 
VTDLY 0040000 Select vertical-tab delays: 
VTO 0 
VTl 0040000 
FFDLY 0100000 Select fonn feed delays: 
FFO 0 
FFl 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 in conjunction 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 
when at column 0 (first position). If ONLRET is set, the NL char­
acter is assumed to do the return function; the column pointer will 
be set to 0 and the delays specified for CR will be used. Other­
wise the NL character is assumed to do just the line-feed function; 
the column pointer will remain unchanged. The column pointer is 
also set to 0 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 0 indicates no delay. If 
OFILL is set, fill characters will be transmitted for delay instead 
of using a timed delay. This is useful for high baud terminals 
which need only a minimal delay. If OFDEL is set, the fill charac­
ter is DEL, otherwise NUL. 

If a form feed or vertical tab delay is specified, it lasts for about 2 
seconds. 

Newline delay lasts about 0.10 seconds. If ONLRET is set, the re­
turn delays are used instead of the newline delays. If OFILL is 
set, two fill characters will be transmitted. 
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Return delay type 1 is dependent 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, four fill characters. 

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

Backspace delay lasts about 0.05 seconds. If OFI LL 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 termi­
nal: -

CBAUD 
BO 
BSO 
B7S 
BllO 
B134 
B1SO 
B200 
B300 
B600 
B1200 
B1800 
B2400 
B4800 
B9600 
B19200 
B38400 
EXTA 
EXTB 
CSIZE 
CSS 
CS6 
CS7 
CS8 
CSTOPB 
CREAD 
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0000017 
0 
0000001 
0000002 
0000003 
0000004 
0000005 
0000006 
0000007 
()()()()() 1 0 
()()()()() 11 
()()()()() 12 
()()()()() 13 
()()()()() 14 
()()()()() 15 
()()()()() 16 
()()()()() 17 
()()()()() 16 
0000017 
000006O 
0 
0000020 
0000040 
000006O 
0000100 
0000200 

Baud rate: 
Hang up 
50 baud 
75 baud 
110 baud 
134.5 baud 
150 baud 
200 baud 
300 baud 
600 baud 
1200 baud 
1800 baud 
2400 baud 
4800 baud 
9600 baud 
19200 baud 
38400 baud 
External A 
External B 
Character size: 
5 bits 
6 bits 
7 bits 
8 bits 
Send two stop bits, otherwise one. 
Enable receiver. 
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PARENB 000040O Parity enable. 
PARODD 0001000 Odd parity, otherwise even. 
HUPCL 0002000 Hang up on last close. 
CLOCAL 0004000 Local line, otherwise dial-up. 
LOBLK 0010000 Block layer output. 

The CBAUD bits specify the baud rate. The zero baud, BO, is used 
to hang 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 both 
transmission and reception. This size does not include the parity 
bit, if any. If CSTOPB is set, two stop bits are used, otherwise one 
stop bit. For example, at 110 baud, two stops bits are required. 

If P ARENB 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 pro­
cess with an open line, 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 connec­
tion 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 is 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 Iflag field of the argument structure is used by the line 
discipline to control terminal functions. The basic line discipline 
(0) provides the following: 

I S I G 00000o 1 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. 
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ECHOK ()()()()()40 

ECHONL 0000100 
NOFLSH 0000200 

Echo NL after kill character. 
EchoNL. 
Disable flush after interrupt or quit. 

If I S I G is set, each input character is checked against the special 
control characters INTR, SWTCH, and QUIT. If an input charac­
ter matches one of these control characters, the function associat­
ed with that character is performed. If ISIG is not set, no check­
ing is done. Thus these special input functions are possible only if 
I S I G is set. These functions may be disabled individually by 
changing the value of the control character to an unlikely or im­
possible value (for example, 0377). 

If ICANON is set, canonical processing is enabled. This enables 
the erase and kill edit functions, and the assembly of input charac­
ters 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 charac­
ters. 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, respec­
tively. The time value represents tenths of seconds. 

If XCASE is set, and if ICANON is set, an uppercase letter is ac­
cepted on input by preceding it with a \ character, and on output 
is preceded by a \ character. In this mode, the following escape 
sequences are generated on output and accepted on input: 

for: use: 
\' 
\ ! 
\" 

{ \ ( 
} \) 
\ \\ 

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 char­
acter is echoed as ASCII SP BS. If ECHOK is set, the NL charac-
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ter 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 (so-called half duplex). Un­
less escaped, the EOF character is not echoed. Because EOT is 
the default EOF character, this 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 done. 

The initial line-discipline control value is all bits clear. 

The primary ioctl(2) system calls have the form 

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

The commands using this fonn are 

TCGETA Get the parameters associated with the termi­
nal and store in the termio structure refer­
enced by arg. 

TIOCGPGRP 

TIOCSPGRP 

TCSETA 

TCSETAW 

TCSETAF 

The current terminal process group is placed 
into the word at the address contained in argo 

The address pointed to by arg contains a word, 
typically a process ID, that becomes the pro-
cess group for the controlling terminal. 

Set the parameters associated with the terminal 
from the structure referenced by arg. The 
change is immediate. 

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

Wait for the output to drain, then flush the in­
put queue and set the new parameters. 
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Additional ioctl(2) calls have the form 

ioctl <fildes, command, arg) 
int arg; 

The commands using this form are 

termio(7) 

TCSBRK Wait for the output to drain. If arg is 0, then 
send a break (zero bits for 0.25 seconds). 

TCXONC Start/stop control. If arg is 0, suspend output; 
if 1, restart suspended oU1put; if 2, suspend in­
put; if 3, restart suspended input. 

TCFLSH If arg is 0, flush the input queue; if 1, flush the 
output queue; if 2, flush both the input and out­
put queues. 

The following ioctl(2) calls take the form 

ioctl <fildes, command, 0) 

They are for modem control; not all devices support all or any of 
them. If any are supported then UIOCTTSTAT is supported. The 
default is UIOCNOMODEM/UIOCNOFLOW. All these are 
"remembered" when a device is closed and reopened again. 

The following are mutually exclusive (on some systems 
DTR/DCD are named in reverse order: here DCD is the input, 
DTR the output). 

UIOCMODEM Modem control (DTR/DCD) is enabled (DCD 
is required before a device can be opened, if it 
is removed the device is "hung up," and on 
opening DTR is asserted); the default is "on" 
for /dev/modemand /dev/ttyO. 

UIOCEMODEM "European style" modem control. Like 
UIOMODEM except that DTR is not asserted 
until RI (ring interrupt) is detected. 

UIOCNOMODEM No modem control. DTR is still asserted, 
DCD is ignored, and opens always complete 
without waiting. 

UIOCDTRFLOW The DCD (on some printers this is the DTR 
line) is used for flow control. It must be as­
serted before characters can be transmitted; 
the default is "on" for / dev /printer and 
/dev/ttyl. 
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The next two commands are also mutually exclusive. Again, 
CTS/RTS are sometimes named in reverse order. Here RTS is the 
output, CTS the input. 

UIOCNOFLOW 

UIOCFLOW 

UIOCTTSTAT 

Hardware flow control is disabled. RTS is as­
serted before transmitting (or asserted all the 
time). CTS is ignored. 

Hardware flow control is enabled. RTS is as­
serted before transmitting. CTS must be as­
serted by the other end before transmission 
can start. (This is required for every charac­
ter.) 

This returns 3 bytes. The first is 1 if UIOC­
MODEM is enabled. The second is 1 if 
UIOCDTRFLOW is enabled and the third is 1 if 
UIOCFLOW is enabled. 

The following ioctl(2) calls have the form 

ioctl (fildes, command, pArg) 
int *pArg; 

The commands that use this form are 

FIONREAD 

FIONBIO 

FIOASYNC 

Return the number of characters currently in a 
terminal's input buffer into the integer pointer 
*pArg. 

If the integer referenced by the pointer pArg is 
1, then tum on nonblocking 10. If it is 0, turn 
it off. If nonblocking 10 is turned on, then 
read or write will return without blocking (and 
return the error EWOULDBLOCK) if it is not 
possible to complete the transfer immediately. 

If the integer referenced by the pointer pArg is 
1, tum on I/O signalling. If it is 0, turn it off. 
If I/O signalling is turned on then the signal 
SIGIO will be sent whenever input is avail­
able to the device. Care should be taken that 
all the processes in the tty's process group can 
respond (or ignore) this signal if it is enabled. 

Some devices are streams based. In order for them to respond to 
the ioctl calls discussed here, the streams module (line discip­
line) line must be pushed on the stream. For most logged in ter-
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minals, this is done by fete/getty as part of the logging in 
process. Refer to streams(7) and lineyush(3) for more in­
formation about how to do this if it is required. 

SERIAL MANAGER SUPPORT 
The following new ioetl calls were added to support the Serial 
Manager running under NUX 2.0. Five of the calls have the form 

ioetl (fildes, command, 0) 

The commands using this form are as follows: 

TCRESET Reset the serial line identified by filedes. 

TCSETDTR Drive the DTR line high for the serial line 
identified by filedes. This turns DTR on. 

TCCLRDTR Drive the DTR line low for the serial line 
identified by filedes. This turns DTR off. 

TCSBRKM Set break mode for the serial line identified by 
filedes. This starts a line break signal. 

TCCBRKM Clear break mode for the serial line identified by 
filedes. This terminates a line break signal. 

Two of the calls have the form 

ioetl (fildes, command, arg) 
int *arg; 

The commands using this form are as follows: 

TCSETSTP Set the stop character for flow control for the 
serial line identified by filedes. arg points to a 
byte containing the new stop character. 

TCSETSTA Set the start character for flow control for the 
serial line identified by filedes. arg points to a 
byte containing the new start character. 

One call has the form 

ioetl (fildes, command, arg) 
struet serstat *arg; 

where the serstat structure has the following format: 
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struct serstat { 

} ; 

unsigned long ser_frame; 
unsigned long ser_ovrun; 
unsigned long ser_parity; 
unsigned long ser cts; 
unisgned long ser=inflow; 

unsigned long ser_outflow; 

The command using this form is as follows: 

/*framing errors*/ 
/*overrun errors*/ 
/*parity errors */ 
/*CTS signal */ 
/*input flow */ 
/*control */ 
/*output flow */ 
/*control */ 

TCGETSTAT Get status information for the serial identified by 
filedes and store it in the B termio structure 
referenced by argo The ser_frame, 
ser_ovrun, and seryarity members of 
the serstat structure represent the error 
counts that have been tallied since the last call to 
TCGETSTAT. The ser cts member indicates 
the current status of the CTS signal. A true 
value indicates that CTS is on (high); otherwise, 
CTS is off (low). If the ser inflow member 
is true, input is currently blocked due to flow 
control. If the ser outflow member is true, 
output is currently blocked due to flow control. 

4.2 BSD COMPATIBLE FEATURES 

14 

Local Special Characters 
When job control is active, there is a 1 tchars structure associat­
ed with each terminal. Two fields are used, which define charac­
ters to stop a process. The other fields are for compatibility with 
past and future systems. 

struct ltchars { 
char t_suspc; /* stop process signal */ 
char t_dsuspc; /* delayed stop process */ 

/* signal */ 
char t _rprntc; /* Not used */ 
char t_flushc; /* Not used */ 
char t_werase; /* Not used */ 
char t lnextc; /* Not used */ -

} ; 

By default, these characters are disabled (set to -1). Traditionally 
CONlROL-Z is used for the suspend character and CON1ROL-Y for 
the delayed suspend. 
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TIOCSLTC 

termio(7) 

The arg panuneter to the ioctl call (as 
shown above) is the address of a 1 tchars 
structure which defines the new local charac­
ters. 

TIOCGLTC The arg parameter to the ioctl is the address 
of a 1 tchars structure into which the current 
set of special characters is placed. 

Compatibility Modes 
An additional mode word is recognized by the BSD compatible 
TTY driver. It is used to set and clear the job control "tostop" 
bit. When set, processes running in the background which write 
on the terminal will be sent a SIGTTOU signal. When BSD com­
patible signals are used, background processes which read from 
TTY will be sent SIGTTIN. 

TOSTOP Oxl-Send SIGTTOU for background output. 

TIOCSCOMPAT The arg parameter to the ioctl call is the ad­
dress of an integer containing the new value of 
the compatibility mode word. 

TIOCGCOMPAT The arg panuneter is the address of an integer 
variable chosen to receive the new compatibil­
ity mode word. 

FILES 
/dev/tty 
/dev/tty* 
/dev/console 

SEE ALSO 
stty(l), getty(IM), fork(2), ioctl(2), read(2), 
setpgrp(2), lineyush(3), signal(3), streams(7). 
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NAME 
termios - A/UX® POSIX general terminal interface 

SYNOPSIS 
#include <termios.h> 

DESCRIYfION 

1 

Part of the A/UX POSIX environment is a general terminal inter­
face for controlling asynchronous communications ports. 

When a terminal file is opened, it normally causes the process to 
wait until the connection is established. In practice, user programs 
seldom open these files; getty(IM) opens them, and they be­
come a user's standard input, output, and error files. 

The file / dev / tty is, in each process, the control terminal asso­
ciated with the process group of that process. Programs or shell 
sequences use it to ensure that their messages appear on the termi­
nal' no matter how output is redirected. Also, programs that 
demand an output' filename accept / dev / tty, so it is not neces­
sary to determine which terminal is being used. 

Opening a terminal device causes the process to block until the 
connection is established. If the 0 NONBLOCK flag is set, 
open(2) returns a file descriptor without waiting for the connec­
tion to be established. 

A terminal may have a foreground process group associated with 
it. Certain characters have special functions on input or output. 
The foreground process group plays a role in the handling of 
signal-generating characters. 

Shells that support job control can allocate the terminal to dif­
ferent jobs, or process groups, by placing related processes in a 
single process group and associating this process group with the 
terminal. The associated process group of a terminal may be set 
or examined by a process in the process group by using 
tcsetpgrp(3P) and tcgetpgrp(3P). 

A terminal may belong to a process as its controlling terminal. 
Each process of a session that has a controlling terminal has the 
same controlling terminal. A terminal may be the controlling ter­
minal for at most one session. If the process ID of the calling pro­
cess is equal to the process group ID and the process has no con­
trolling terminal, the next open of a terminal without a control­
ling process causes the opened terminal to become the controlling 
terminal for the process. If a process that is not a session leader 
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opens a terminal file or the 0 NOCTTY flag is used when calling 
open, the terminal does not become the controlling terminal of 
the process. If the 0 GETCTTY flag is used when calling open, 
the terminal becomes the controlling terminal of the calling pro­
cess. When a controlling terminal becomes associated with a ses­
sion, its foreground process group is set to the process group of 
the session leader. 

The controlling terminal is inherited by a child process during a 
fork (see fork(2)). A process relinquishes its controlling termi­
nal when it changes its process group by using setsid(2). 
When a controlling process terminates, the foreground process 
group of its controlling terminal is set to O. This allows the termi­
nal to be acquired as a controlling terminal by a new process 
group of the session leader. 

A terminal device associated with a terminal device file may 
operate in full-duplex mode so that characters may arrive even 
while output is occurring. Each terminal device file has associated 
with it an input queue, into which incoming characters are placed 
by the system before being read by a process. The system im­
poses a limit, MAX_INPUT, on the number of bytes that may be 
stored in the input queue. If MAX INPUT is exceeded, the queue 
is flushed. -

A terminal device file may be in canonical mode or noncanonical 
mode. The mode of the terminal device file determines the 
method of input processing. 

In canonical-mode input processing, terminal input is processed in 
units of lines. A line is delimited by a newline (\ n) character and 
an end-of-file (BOp) or end-of-line (EOL) character. This means 
that a read request is not satisfied until an entire line is typed or a 
signal is received. Also, no matter how many characters are re­
quested by the read, at most one line is returned. It is not neces­
sary to read a whole line at once; any number of characters, even 
one, may be requested in a read without losing information. 
MAX_CANON is the limit on the number of bytes in a line. If this 
limit is exceeded, the input buffer is flushed. Erase and kill pro­
cessing occurs during canonical-mode input processing. 

In noncanonical-mode input processing, input characters are not 
assembled into lines, and erase and kill processing does not occur. 
The values of the special characters MIN and TIME are used to 
determine how to process the characters received. MIN and TIME 
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are defined in the c _ cc array of special control characters. 

MIN represents the minimum number of characters that should be 
received when the read is satisfied. TIME is a timer of 0.1 second 
granularity that is used to time out data characterized by short 
bursts and short-teon data transmissions. The four possible com­
binations for MIN and TIME are as follows: 

MIN>O, TIME>O 
In this case TIME serves as an interbyte timer and is ac­
tivated after the first byte is received. Since it is an inter­
byte timer, it is reset after a byte is received. When the 
first byte is received, the interbyte timer is started. If MI N 
bytes are received before the timer expires, the read is 
satisfied. If the timer expires before MIN bytes are re­
ceived, the bytes received to that point are returned to the 
user. Note that if TIME expires, at least one byte is re­
turned because the timer is not started unless a byte has 
been received. In this case, the read blocks until the MIN 
and TIME mechanisms are activated by the receipt of a 
byte. 

MIN>O, TIME=O 
When the value of TIME is 0, the timer plays no role, and 
only MIN is significant A pending read is not satisfied un­
til MIN bytes are received. A program that sets TIME to 0 
when reading record-based teoninal I/O may block 
indefinitely on a read operation. 

MIN=O, TIME>O 
When MIN is 0, TIME no longer represents an interbyte ti­
mer. TIME now serves as a read timer "that is activated as 
soon as the read(2) is processed. A read is satisfied as 
soon as a single byte is received or the read timer expires. 
Note that if the timer expires, no byte is returned. If the ti­
mer does not expire, the only way the read can be satisfied 
is if a byte is received. In this case, reads do not block 
indefinitely waiting for a byte; if no byte is received within 
TIME*O.l seconds after the read is initiated, the read re­
turns 0 bytes. 

MIN=O, TIME=O 
The minimum of either the number of bytes requested or 
the number of bytes currently available is returned without 
waiting for more bytes to be received. 
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Reads are also dependent on the whether the 0 NONBLOCK flag is 
set by the open(2) or fcntl(2) call. If the O=NONBLOCK flag is 
not set, then a read request blocks until data is available or a signal 
is received. If the 0 NONBLOCK flag is set, then a read completes 
without blocking in one of three ways: 

1. If there is enough data available to satisfy the entire request, 
the read completes successfully, having read all the requested 
data, and returns the number of bytes read. 

2. If there is not enough data available to satisfy the entire re­
quest, the read completes successfully, having read as much 
data as possible, and returns the number of bytes it was able 
to read. 

3. If there is no data available, the read returns -1, and errno 
is set to EAGAIN. 

Any attempt by a process in a background process group to read 
from its controlling terminal causes its process group to be sent a 
SIGTTIN signal unless the reading process is ignoring or block­
ing SIGTTIN , or the process group of the reading process is or­
phaned. Then the read(2) returns -1 with errno set to EIO, and 
no signal is sent The default action of SIGTTIN is to stop the 
process to which it is sent 

Any attempt by a process in a background process group to write 
to its controlling terminal will cause the process group to be sent a 
SIGTTOU signal unless one of the following special cases apply: 
If TOSTOP is not set, or if TOSTOP is set and the process is ignor­
ing or blocking SIGTTOU, the process is allowed to write to the 
terminal, and SIGTTOU is not sent. If TOSTOP is set and the pro­
cess group of the writing process is orphaned and if the writing 
process is not ignoring or blocking SIGTTOU, the write(2) re­
turns -1 with errno set to EIO, and no signal is sent 

Routines that need to control terminal characteristics do so by 
modifying the termios structure for the device. This structure 
is defined in <termios . h> as follows: 

struct ter.mios { 
lcflag_t long 
lcflag_t long 
lcflag_t long 
lcflag_t long 
char 
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c_oflag; 
c_cflag; 
c Iflag; 
c=line; 
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cc t char 
} ; 

The c iflag field describes the basic terminal input control. 
The following flags are defined by POSIX: 

I GNBRK 0000001 Ignore break condition. 
BRKINT 0000002 Signal interrupt on break. 
I GNPAR 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. 
IXON 0002000 Enable start/stop output control. 
IXOFF 0010000 Enable start/stop input control. 

In addition, NUX supports the following flags: 

ICRNL 0000400 Map CR to NL on input. 
IUCLC 0001000 Map uppercase to lowercase on input. 
IXANY 0 004000 Enable any character to restart output. 

If IGNBRK is set, a break condition detected on input is ignored; it 
is not put on the input queue and therefore not read by any pro­
cess. If IGNBRK is not set and BRKINT is set, the break condi­
tion flushes both the input and output queues, and if the terminal is 
the controlling terminal of a foreground process group, a SIGINT 
signal is sent to that foreground process group. If neither 
IGNBRK nor BRKINT is set, a break condition is read as a single 
"'l),' or if PARMRK is set, as '\377,' "D,' "D.' If IGNPAR is set, a 
byte with a framing or parity error is ignored. 

If P ARMRK is set and I GNP AR is not set, a byte with a framing or 
parity is put on the input queue as the three-character sequence 
'\377,' ''D,' X, where '\377,' ''D,' is a two-character flag and X is 
the data of the byte received in error. To avoid ambiguity in this 
case, if ISTRIP is not set, a valid character of '\377' is given to 
the application as '\377,' '\377.' If neither P ARMRK nor I GNP AR 
is set, a framing or parity error is put on the input queue as a sin­
gle character, ''D.' 

If INPCK is set, input parity checking is enabled. If INPCK is not 
set, input parity checking is disabled, allowing output parity gen­
eration without input parity errors. Note that whether input parity 
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checking is enabled or disabled is independent of whether parity 
detection is enabled or disabled. If parity detection is enabled but 
input parity checking is disabled, the hardware to which the termi­
nal device file is connected recognizes the parity bit, but the termi­
nal special file does not check whether this bit is set correctly. 

If I S TRI P is set, valid input characters are first stripped to 7 bits; 
otherwise, all 8 bits are processed. 

If INLCR is set, a received newline (NL) character is translated 
into a RETURN character. If IGNCR is set, a received RETURN 
character is ignored (not read). If ICRNL is set, a received RE­
TURN character is translated in an NL character. 

If IUCLC 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 character suspends output and a received START character 
restarts output. All start/stop characters are not read, but perform 
flow-control functions. If IXANY is set, any input character res­
tarts output that was suspended. 

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

The initial input control value is all-bits-clear. 

The c_oflag field specifies the system treatment of output. PO­
SIX defines the following flag for c_oflag: 

OPOST 0000001 Postprocess output. 

In addition, NUX supports the following flags: 

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 output at column O. 
ONLRET 0000040 Use NL to perform CR function. 
OFILL 0000100 Use fill characters for delay. 
OFDEL 0000200 Fill is DEL, else NNUL. 
NLDLY 0000400 Select newline delays: 
NLO 0 
NL1 0000400 
CRDLY 003000 Select carriage-return delays: 

CRO 0 
CR1 0001000 
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CR2 
CR3 

TABDLY 
TABO 
TAB1 
TAB2 
TAB3 

BSDLY 
BSO 
BS1 

VTDLY 
VTO 
VT1 

FFDLY 
FFO 
FF1 

0002000 
0003000 
0014000 
0 
0004000 
0010000 
0014000 
0020000 
0 
0020000 
0040000 
0 
0040000 
0100000 
0 
0100000 

Select horizontal tab delays: 

Expand tabs to spaces. 
Select backspace delays: 

Select vertical tab delays: 

Select fonn feed delays: 

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 in conjunction 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 
when at column 0 (first position). If ONLRET is set, the NL char­
acter is assumed to do the carriage-return function, the column 
pointer are set to 0, and the delays specified for" CR are used. Oth­
erwise, the NL character is assumed to do just the line feed func­
tion; the column pointer remains unchanged. The column pointer 
is also set to 0 if the CR character is actually transmitted. 

The delay bits specify how long the transmission stops to allow 
for mechanical or other movement when certain characters are 
sent to the tenninal. In all cases a value of 0 indicates no delay. If 
OFILL is set, fill characters are transmitted for delay instead of a 
timed delay. This is useful for high-baud-rate tenninals that need 
only a minimal delay. If OFDEL is set, the fill character is DEL, 
otherwise NUL. 
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IT a form feed delay or vertical tab delay is specified, it lasts for 
about 2 seconds. 

The 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. 

The carriage-return delay, type 1, is dependent 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, four fill characters. 

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

The backspace delay lasts about 0.05 seconds. If OFILL is set, 
one fill character is 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 termi­
nal. roSIX defines the following flags: 

CS I ZE 0000060 Character size: 
CS5 0 5 bits 
CS 6 0 0 0 0 020 6 bits 
CS 7 0 0 0 0 040 7 bits 
CS 8 0 0 0 0 0 60 8 bits 

C S TOPB 0 0 0 0 1 0 0 Send two stop bits, else one. 
CREAD 0000200 Enable receiver. 
P ARENB 0000400 Enable parity. 
P ARODD 0 0 0 1 000 Odd parity, else even. 
HUPCL 0002000 Hang up on last close. 
CLOCAL 0004000 Local line, else dial-up. 

In addition, NUX POSIX supports the following flags: 

LOBLK 0010000 Block layer output 
CBAUD 0 0 0001 7 Baud rate: 

BO 0 Hang up 
B50 0 0 0 0 0 0 1 50 baud 
B75 0000002 75 baud 
B110 0000003 110 baud 
B134 0000004 134.5 baud 
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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 
B38400 0000017 38400 baud 
EXTA 0000016 External A 
EXTB 0000017 External B 

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

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

If P ARENB 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 
can be received. 

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

If CLOCAL is set, the line is assumed to be a local, direct connec­
tion with no modem control. Otherwise, modem control is as­
sumed. 

If LOBLK is set, the output of a job control layer is blocked when 
it is not the current layer. Otherwise, the output generated by that 
layer is multiplexed onto the current layer. 
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The initial hardware control value after open is B300, CS8, 
CREAD, HUPCL. 

The c Iflag field of the argument structure is used by the line 
discipline to control terminal functions. The basic line discipline 
(0) provides the following: 

I S I GOO 00001 Enable signals. 
I CANON 00 0 0 0 02 Enable canonical input (erase and 

kill processing). 
IEXTEN Enable extended functions. 
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. 
TOS TOP 0100000 Send S I GTTOU for background output 

In addition, A/UX provides: 

XCASE 0000004 Enable canonical uppercase and 
lowercase presentation. 

If I S I G is set, each input character is checked against the special 
control characters INTR. susP, SWTCH. and QUIT. If an input 
character matches one of these control characters. the function as­
sociated with that character is performed. If ISIG is not set, no 
checking is done. Thus these special input functions are possible 
only if ISIG is set. These functions may be disabled individually 
by changing the value of the control character to an unlikely or 
impossible value, such as 0377. 

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

There are currently no extended functions; therefore, the IEXTEN 
option has no effect 
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If XCASE is set and if ICANON is set, an uppercase letter is ac­
cepted on input by preceding it with a \ character and is output 
preceded by a \ character. In this mode, the following escape se­
quences are generated on output and accepted on input: 

for: use: 
\' 
\ ! 
\'" 

{ \ ( 
} \) 
\ \\ 

For example, A is input as \a, \n as \ \n, and \N as \ \ \n. 

If ECHO is set, characters are echoed as received. 

When I CANON 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 clears 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 character is 
echoed after the kill character to emphasize that the line is deleted. 
Note that an escape character preceding the erase or kill character 
removes any special function. If ECHONL is set, the NL character 
is echoed even if ECHO is not set. This is useful for terminals set 
to local echo (so-called half duplex). Unless escaped, the EOF 
character is not echoed. Because EOT is the default EOF charac­
ter, this 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, suspend, switch, and interrupt characters 
is not done. 

The initial line-discipline control value is all-bits-clear. 

The special characters with their default values and functions are 
as follows: 

INTR 

QUIT 

CONlROL-C. If the I S I G flag is enabled, generates 
a SIGINT signal that is sent to all processes in the 
distinguished process group associated with the ter­
minal. 

ASCII FS. If the I S I G flag is enabled, generates a 
S I GQUI T signal that is sent to all processes in the 
distinguished process group associated with the ter­
minal. 
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ERASE DELETE. If the I CANON flag is set, erases the 
preceding character. It does not erase beyond the 
start of a line, as delimited by an NL, EOF, or EOL 
character. 

KILL CONfROL-U. If the ICANON flag is set, deletes the 
entire line, as delimited by an NL, EOF, or EOL 
character. 

EOF CONfROL-D. If the ICANON flag is set when this 
character is received, immediately pass to the pro­
gram all the characters waiting to be read without 
waiting for a newline, and discard the EOF. If there 
are no characters waiting, zero characters are passed 
to the program to indicate an end-of-file condition. 

NL ASCII LF. If the I CANON flag is set, acts as the line 
delimiter (\n). It cannot be changed. 

EOL ASCII NUL. If the I CANON flag is set, acts as an 
additional line delimiter similar to NL . 

SUSP CONTROL-Z. If the I S I G flag is set, generates a 
S I GT S TP signal that is sent to all processes in the 
distinguished process group associated with the ter­
minal. 

STOP CONTROL-So If IXON or IXOFF flag is set, tem­
porarily suspends output. This character is used on 
terminals to prevent output from disappearing before 
it can be read. 

START CONTROL-Q. If the IXON or IXOFF flag is set, 
resumes output that has been suspended by a STOP 
character. 

SWTCH CONTROL-Z. If used by the shell-layering facility, 
shl, changes the current layer to the control layer. 

The START and STOP characters cannot be changed. The values 
for INTR, QUIT, ERASE, KILL, EOF, EOL, and SUSP can be 
changed by using tcsetattr(3P). ERASE, KILL, and EOF 
characters may be escaped by preceding the character with a \; in 
this case, no special function is performed. 

c _line specifies the line discipline number for the terminal. The 
basic line discipline number is 0; this is currently the only line dis­
cipline supported. 
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Special control characters are defined by the c cc array in the 
termios structure. The subscript names and descriptions are as 
follows: 

VEOF EOF character 
VEOL EOL character 
VERASE ERASE character 
VINTR INTR character 
VKILL KILL character 
VQUI T QUIT character 
VSUSP SUSP character 
VMIN MIN character 
VT IME TIME character 

If a modem disconnect is detected by the terminal interface for a 
controlling terminal and if CLOCAL is not set in the c cflag 
field for the terminal, a S I GHUP signal is sent to the controlling 
process associated with the terminal. Unless other arrangements 
were made (see signal(3», this causes the controlling process 
to terminate.. Any subsequent read from the terminal device re­
turns an end-of-line indication until the device is closed. Thus, 
processes that read a terminal file and test for end-of-file can ter­
minate appropriately after a disconnect Any subsequent 
write(2) to the terminal device returns -1, with errno set 
toE I 0, until the device is closed. 

The last process to close a terminal device file shall cause any out­
put to be sent to the device and any input to be discarded. If 
HUPCL is set in the control structure and the communications port 
supports a disconnect function, the terminal device performs a 
disconnect. 

The following functions are provided for controlling the terminal 
interface: 

cfgetispeed(3P) Return the input baud rate. 

cfgetospeed(3P) Return the output baud rate. 

cfsetispeed(3P) Set the input baud rate. 

cfsetospeed(3P) Set the output baud rate. 

tcdrain(3P) Wait until all written data is transmitted. 

tcflow(3P) Suspend or restart output or input. 

tcfl ush(3P) Discard data not transmitted. 
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tcgetattr(3P) Get terminal attributes. 

tcgetpgrp(3P) Get distinguished process group ID. 

tcsendbreak(3P) Send a break. 

tcsetattr(3P) Set terminal attributes. 

tcsetpgrp(3P) Set distinguished process group ID. 

FILES 
/dev/tty 

SEE ALSO 
cfgetospeed(3P), fcntl(2), getty(1M), open(2), 
tcdrain(3P), tcgetpgrp(3p), tcgetattr(3P), 
tcsetpgrp(3P). 
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NAME 
tty - controlling terminal interface 

DESCRIPTION 
The file / dev / tty is, in each process, the control tenninal asso­
ciated with the process group of that process. Programs or shell 
sequences use it to ensure that their messages appear on the termi­
nal, no matter how output is redirected. Also, programs that 
demand an output file name will accept /dev/tty, so you don't 
have to find out what terminal they are using. 

FILES 
/dev/tty 
/dev/tty* 

SEE ALSO 
termio(7). 
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NAME 
intro - introduction to commands executed from the NUX 
Startup shell ' 

DESCRIPTION 
The A/UX Startup shell (see StartupShell(8) works like the 
Bourne shell, but it runs under the Macintosh Operating System. 
Although it runs within a Macintosh partition, this shell honors the 
use of the files and directories from the NUX root partition. For 
example, to list the contents of the NUX directory / etc, the usu­
al command syntax for 1 s is allowed 

Is options /etc 

The ability to access the files in an A/UX partition can be handy. 
For example, file system maintenance can be performed without 
an operable A/UX root file system (use fsck found in the 
StartupShell). Another advantage is that these commands al­
low you to exercise control over the boot process through 
modifications to startup files such as /etc/inittab prior to 
booting A/UX (use ed under A/UX Startup). Otherwise, such a 
change would require booting A/UX to make the changes, then re­
booting (at least partially) in order to see the changes take effect. 

The StartupShell versions of NUX commands that are avail­
able include: 

cat 
chgrp 
chmod 
chown 
cp 
date 
dd 
dp 
ed 
esch 
fsck 
fsdb 
kconfig 
launch 
In 
Is 
mkdir 
mkfs 
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mknod 
mv 
od 
pname 
rm 
stty 

Most of these commands are documented in Section 1 of AIUX 
Command Reference. However, some of them are unique to the 
NUX Startup shell. Notably, those commands that provide valu­
able administration functions such as esch (see esch(8) and au­
torecovery(8» are described in the remaining pages of this 
section. 
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NAME 
autorecovery - file-system repair procedure 

DESCRIPTION 
Autorecovery refers to the facilities that check and repair NUX 
file systems. It includes a variety of tools, some of which run 
under the NUX Startup application, and some of which run under 
A/UX. Autorecovery depends on the existence of one or more 
parallel file systems containing copies of critical system files. 
These file systems are maintained on an incremental basis using 
the appropriate autorecovery programs. The actual checking and 
correction tasks are performed within the Macintosh portion of the 
boot sequence and are invoked manually as desired from within 
the A/UX Startup application. The checking and correction por­
tions of autorecovery can also run automatically upon booting, if 
the environment has been set up properly. 

autorecovery is also the name of an A/UX StartupS hell vari­
able that contains the autorecovery command string. This com­
mand string is executed whenever you boot A/UX (see Startup­
Shell(8)). The command string has been initially set to echo 
no autorecovery as an indication that autorecovery is not be­
ing run. 

To request autorecovery manually, run the esch command direct­
ly from the StartupShell. An alternative is to set au­
torecovery so that the desired form of the esch command is 
run automatically upon booting. 

The A/UX programs that help support the proper functioning of 
autorecovery are those listed next with the "1M" designation. 

SEE ALSO 
escher(1M), eu(1M), eupdate(1M), esch(8), Startup­
Shell(8). 
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NAME 
boot - startup procedures 

DESCRIPTION 
The system is started in a two-stage process. First, the Macintosh 
operating system is brought up. If the Startup application has 
been configured properly, the A!UX Startup shell (see Startup­
Shell(8» will be started automatically. The Startup shell either 
launches A!UX automatically or prints a Startup shell prompt. If 
you get the prompt, typing boot causes the boot sequence to be 
initiated. 

SEE ALSO 
StartupShell(8),launch(8). 
AIUX Installation Guide. 
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NAME 
esch - validate and repair file systems from the A/UX 
S tartupS hell 

SYNOPSIS 
esch [-b] [-ccluster-number] [-f] [-v] 

DESCRIPTION 
esch attempts to ensure that a minimal A/UX file system exists 
for a multiuser boot. When possible, it corrects bad blocks, 
repairs file system inconsistencies, and replaces corrupt or missing 
files. esch is intended to be run when there is reason to suspect 
that the A/UX file systems have been damaged. 

Flag options to e s ch are 

-b Bypasses bad block checking functions. 

-c cluster-number 
Allows the user to specify the autorecovery cluster number. 

-f Does not perform f sck (see f sck(1M)). 

-v Reports any corrective measures taken. 

esch must be run in the A/UX Startup environment before the 
A/UX system is booted. When the system is powered on or A/UX 
is rebooted, and the boot dialog is canceled by the user, the A/UX 
Startup shell (see StartupShell(8)) prompt appears and the 
esch command line may be entered. 

Within the NUX StartupShell, esch may be set to run automati­
cally with each boot process by assigning the desired esch com­
mand line to the StartupShell variable autorecovery. 

A hard disk may be divided into partitions. Each partition con­
tains one file system (see fs(4)). Information on all the partitions 
on a disk is kept in the disk partition map (see dpme(4)) for that 
disk. One of the fields in a dpme is the cluster number. This is 
used to identify the group of partitions esch should use. 

esch requires that all partitions reside on one disk. esch reads 
the cluster number from nvram (see nvram(7)) and locates all 
the partitions in that cluster. A cluster must contain a root parti­
tion, a swap partition, and at least one autorecovery partition. A 
cluster may also contain a partition known to esch as the usr 
partition. There may be multiple autorecovery partitions in a clus­
ter. 
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Autorecovery file systems contain copies of files that are neces­
sary for a minimal multiuser A/UX system. If new versions of 
commands, programs, or files are installed on the system, the au­
torecovery file systems should be Updated using eu(1M) or 
eseher(IM). 

eseh will check each file system for bad blocks. This is done by 
verifying that each block can be read. If possible, any blocks that 
cannot be read will be spared by the hardware or replaced with al­
ternate blocks (see al tblk(4» by the software. If neither of 
these is successful, the block number is added to a list of blocks 
that is passed to fsck. fsek will add these blocks to a file asso­
ciated with inode one; this has the effect of removing the blocks 
from the file system. Checking for bad blocks is a time­
consuming process. This phase of autorecovery may be omitted 
using the -b flag option. It is advisable to occasionally run eseh 
without the -b flag option to be sure any bad blocks have been 
dealt with in the appropriate manner. 

eseh will then run fsek on each file system. This invocation of 
fsek uses the -y flag option. All questionable files will be re­
moved from the file system. If fsek should fail or if the super­
block is unreadable, a mkfs (see mkfs(IM» will be performed 
on the file system. 

After the file systems have been checked for consistency, e s eh 
will enter the file check merge phase. The configuration master 
list (see eml(4» is a list of files required for a multiuser NUX 
system. This file gives rules about the attributes of each required 
file. The file check merge phase of e s eh will check each file in 
the eml for conformity to the specified file attributes (size, ver­
sion, check sum, permissions, and so forth). If a file does not con­
form to these rules, eseh will attempt to replace it with a copy 
from an autorecovery file system. If the file in question is found 
on an autorecovery file system, it must conform to the eml rules 
or it will not be placed on the root or usr file system. 

FILES 
/ete/esehatology/init2files 

SEE ALSO 

2 

eseher(IM), eu(IM), eupdate(1M), fsck(1M), mkfs(IM), 
altblk(4), eml(4), dpme(4), fs(4), autoreeovery(8), 
StartupShell(8). 
"System Startup and Shutdown" inAIUX Local System Adminis-
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tration. 

WARNINGS 
e s ch must never be interrupted! Do not power off the system or 
push the reset button while esch is running. If esch is interrupt­
ed, major file system damage may result or entire file systems may 
be destroyed. 

esch will attempt to replace files on two file systems only. These 
are the root file system and a file system that is intended to be 
mounted on /usr. Any other file systems will be ignored by 
esch. 

The superblock of a file system contains information describing 
the file system. If esch is unable to read the superblock of a file 
system, or if the superblock has a bad magic number, the file sys­
tem is not usable and an mkf s will be performed on the file sys­
tem. Everything on the file system will be removed! All user files 
will be gone and cannot be restored, since the only files esch re­
stores will be those listed in the cml. 

If a file system should become full while esch is copying a re­
placement file to it, e s ch will attempt to free up space by deleting 
files from /lost+found, /tmp, /usr/lost+found, or 
/usr/tmp (depending upon whether the file system is root or 
usr). Subdirectories and their contents will also be removed 
from these directories. If the directories have been emptied and 
there is still no room to copy required files, esch will terminate 
with an error. 

February, 1990 
Revision C 

3 



launch(8) launch(8) 

NAME 
launch - launch an NUX kernel from the NUX Startup 
environment 

SYNOPSIS 
launch [-a] [-d] [-f] [-m] [-r] [-v] [-s] [pathname] 

launch [-n] [-d] [-f] [-m] [-r] [-v] [-s] [pathname] 

DESCRIPTION 

1 

launch loads an NUX kernel into memory and transfers control 
to the kernel. launch can only be run from the NUX Startup 
application shell (see StartupShell(8)). As launch 
transfers control to the kernel, it passes a SCSI ID, a logical unit 
number, and slice zero as parameters. The kernel uses these 
parameters to locate the root file system (ROOTDEV). 

When no pathname is specified, launch uses the filename on the 
first line of the ASCII file / next unix. The specified kernel 
(from the command line or from / next unix) is then checked 
for an autoconfiguration match. 

autoconfig{lM) is run when a software module is present in 
the kernel, but the required hardware is missing. (Note that 
autoconfig will NOT be run when hardware is present and the 
software is missing.) 

If autoconfig needs to be run, then the kernel newunix is 
launched instead and a flag is set indicating that autoconfig is 
needed. 

The format of pathname can vary. If you wish to include a device 
specification the format is: 

(device-spec) path 

device-spec is described in detail in StartupShell(8). It con­
sists of three comma-separated numbers enclosed in parentheses. 
The first number is the SCSI ID for a disk, the second is the logi­
cal unit (usually zero), and the final number is a slice number. To 
illustrate, the following command line launches the sunix ker­
nel located within the file system in slice 2 of the disk that is as­
signed SCSI ID 1: 

launch (1,O,2)/src/sys/psu/sunix 

In this example, the kernel would use slice 0 of the disk with SCSI 
ID 1 as the location for the root partition. So even though the ker­
nel is loaded from a file system in slice 2, the root file system is 
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still presumed to be in slice zero of the same disk. When the dev­
ice specification is not provided the values passed to the kernel for 
the root disk device are taken from the ROOT shell variable. This 
shell variable is changed using the menu options of the NUX 
Startup application shell (see StartupShell(8». Once set, its 
value is retained even when the system is shut down. 

To allow the kernel to reside in a different location from the root 
disk device, you can use the - r flag option while setting the ROOT 
shell variable as desired for the location of the root disk device. 
The parameters for SCSI ID and logical disk number supplied in 
the launch command line will be used to locate the kernel, but will 
not be passed to the kernel as the parameters identifying the root 
disk device. Instead the parameters passed to identify the root disk 
device (SCSI ID and logical unit number) will be those stored in 
the ROOT shell variable. 

FLAG OPTIONS 
The following flag options are interpreted by launch: 

-a Always run autoconfig. That is, run autoconfig even 
if the kernel appears to match the hardware. Launching 
newunix turns this option on automatically. 

-d Print debugging output. Displays the contents of the 
auto_data structure. Obscure to anyone not familiar with 
the kernel. 

-f Forces all floppy disks to be ejected and waits for the inser­
tion of a floppy containing an NUX file system. 

Note: No checks are made to ensure the inserted 
floppy actually has an NUX file system on it.) 

-m The kernel file is on a Macintosh file system. 

-n Never run autoconfig. That is, don't run autoconfig 
even if the kernel and the hardware are mismatched. 

-r Use the root partition on the device specified by the $ROOT 
variable, rather than the device specified by the kernel path­
name. 

-v Selects a more verbose way of booting the system. The pro­
gress bar is not displayed during the process of booting. In­
stead of routing boot messages to the normally hidden NUX 
console window, they are routed directly to a solitary console 
emulator window. The console emulator window disappears 
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if the boot reaches multiuser mode successfully, at which 
time the Macintosh login dialog box appears to replace the 
console emulator window. 

-s Load a symbol table along with the kernel, so that a kernel 
containing the debugger driver module can offer text descrip­
tions of execution addresses when it is activated. 

EXAMPLES 
launch 

Launches the default kernel on the current root disk device. 

launch /unix 

Launches the A/UX kernel located in / unix on the current root 
disk device. 

FILES 
/nextunix 
/newunix 

/unix 

Contains name of A/UX kernel to launch 
NUX kernel to launch if autoconfiguration 
is needed 
The usual name of the current kernel 

SEE ALSO 
kconfig(1M), StartupShell(8). 

WARNINGS 

3 

launch will not start a kernel if a PMMU (MC68851) is not 
present. 
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NAME 
StartupShell - a command interpreter accessible from 
within the NUX Startup application 

SYNOPSIS 
StartupShell 

DESCRIPTION 
NUX Startup is a Macintosh® program that can read and execute 
programs that have been compiled with a special set of libraries 
under the A/UX® operating system. A/UX Startup provides a 
command language that executes commands typed at the console 
or chosen from menus. The language is similar to but simpler 
than sh(1), csh(1), and ksh(1). Programs run by this shell must 
reside in a Macintosh file system. 

Input 
Keyboard input and program output is displayed in a permanently 
displayed window-the shell window. A subset of the ordinary 
NUX terminal interface is supported; specifically, the erase, kill, 
end-oJ-file, and end-oj-line signals; input flags for remapping char­
acters; output flags not associated with delays; and local flags not 
associated with signals. The control flags are not supported. The 
end-oj-line character should not be changed. 

The following characters have a special meaning to the shell and 
help delimit words unless escaped: 

< > newline space tab 

To suppress their special interpretation, precede any of these char­
acters with a backs lash (\). This process is also called an escape, 
and the backslash is called an escape character when used for this 
purpose. An escaped newline is treated the same as a blank char­
acter. All special characters enclosed between a pair of single 
quotation marks (' '), except another single quotation marks, are 
treated as if they were escaped. Most special characters enclosed 
within double quotation marks (n n) are treated as if they were es­
caped, except the backslash (\), comma (,), and dollar sign ($). 

Each line of input is considered to be a single command. A com­
mand is broken into words at blanks (a blank is a space or a tab) 
except when the blanks are escaped. 

Text enclosed within double quotation marks that contains refer­
ences to variables is processed so that variables are replaced by 
their present values. References to variables enclosed within sin-
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gle quotation marks are not replaced with their present value. 

A backslash (\) in the first word of a command causes automatic 
substitution to be disabled for that command. 

The NUX Startup shell prompts with the value of the PSl vari­
able before reading a command. 

Shell Variables 
The shell allows certain words to be used as variables. The name 
of a variable is a sequence of letters, digits, or underscores begin­
ning with a letter or underscore. The exception is the exit status 
variable (?). 

Variables may be assigned values by entering: 

name=value 

where value is a single word, or by entering: 

name= n multiple-word-value n 

where multiple-word-value is several words. A dollar sign ($) fol­
lowed by a variable name is substituted with the present value of a 
variable. Alternately, you can enclose the variable name in curly 
braces: 

$ {name} 

The braces are required only when the name is followed by a 
letter, digit, or underscore that is not part of the variable name. 
After variable substitution, the results of substitution are scanned 
for internal field separator characters (space and tab) and split into 
distinct arguments where such characters are found. Explicit null 
arguments (n n or ") are retained. Implicit null arguments 
(those resulting from variables that have no values) are removed. 

A text string may be intrepreted as a variable name without the 
dollar sign (or braces) if it is the first word of a command line and 
it is the name of an "automatic" variable. Each time a command 
line is entered, the first word is checked for matches with any of 
automatic variables already defined. If there is a match then the 
value is substituted. The process is not repeated on the replace­
ment. 

Whereas normal variables are created when they are assigned 
values, automatic variables must be declared as such (see aut 0 in 
the section "Built-in Commands"). The variables au­
torecovery and autolaunch are examples of automatic 
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variables. 

The following variables are built into the NUX Startup shell: 

PATH Specify the search path for commands (see 
the section "Program Execution Environ­
ment" below). 

P S 1 Specify the prompt string, by default 
"startup* ." 

T z Specify the NUX time-zone variable (see 
environ(5)). 

HOME Specify the default argument (home directo­
ry) for the cd and chdi r commands. 

ROOT Specify the default argument (home root) for 
the chroot command. 

autorecovery Specify the command string for verifying the 
integrity of the file system. 

autolaunch Specify the command string for the kernel 
launch program (see below). 

cwd Specify the current working directory of the 
shell. 

cwroot Specify the current working root of the shell. 

? Specify the exit status returned by the last 
command executed. 

The shell gives initial values to all the above variables. The 
values persist across invocations of NUX Startup even if the vari­
able is not exported (see export in the section "Built-in Com­
mands"). There is a limit on the number of variables that can ex­
ist. The limit is normally 20, but can be changed by modifying a 
resource. 

Program Execution Environment 
The shell interprets each line of input as a single command. The 
first word in the command line is interpreted as the name of the 
command to be executed. 

If a command name matches one of the special commands built 
into the shell (see the section "Built-in Commands"), it is execut­
ed in the shell process. If the command name does not match a 
special command, a search for a program of the same name occurs 
in the search paths stored in the PATH variable. 
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The command name is passed as argument 0 to the executing pro­
gram. Most of the words following the first word in the command 
line are passed as arguments to the program invoked. The excep­
tions are words in positions that are subject to special interpreta­
tion because of nearby special characters (see the preceding sec­
tion "Input"). 

You can define multiple search paths within the PATH variable by 
separating them with a vertical bar ( I). The default search path is 

(mac) : I (mac) : bin: 

This specifies the same folder as NUX Startup and a Macintosh 
folder bin, within the same folder as startup, in that order. 

If you enter a command that includes a pathname, as signified by a 
leading / or (, the search paths in PATH are not used. Otherwise, 
each directory in the search paths is searched for an executable 
file. 

The current "environment" (see environ(5» is also passed to 
each program when invoked. The environment consists of a list of 
variable names and variable values. The shell maintains the en­
vironment in several ways. On invocation, the shell reads the en­
vironment from a Macintosh resource. Using the built-in com­
mands, you can modify the values of any of these variables or 
create new variables. Unless variables are exported (or re­
exported) with expo rt, neither their names nor their current 
values are placed in the environment. Once a variable has been 
placed in the environment, you can use the unexport or unset, 
command to remove it. 

The environment used by an executing program is thus composed 
of any unmodified name-value pairs originally read by the shell, 
minus any pairs removed by unexport and unset, plus any 
new assignments (or reassignments) that have been added through 
expo rt commands. 

Redirection 
The input and the output of a command may be redirected (de­
tached from the console) using specially interpreted characters. 
The process is called redirection and the special characters are 
called redirection symbols when used for this purpose. Redirec­
tion symbols can also introduce the names of files that are used as 
the source of input or the destination of output. These redirection 
symbols and their associated filenames are not passed as argu-
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ments to the invoked program. Each of the constructions affects 
processing as described in the following list 

<word Use file word as standard input (file descriptor 
0). 

>word 

»word 

< & digit 

Use file word as standard output (file descriptor 
1). If the file does not exist, it is created; other­
wise, it is truncated to a length of O. 

Use file word as standard output. If the file ex­
ists, output is appended to it (by first seeking to 
the end-of-file); otherwise, the file is created. 

Use the file associated with file descriptor digit 
as standard input. Similarly, >&digit uses the 
file associated with the file descriptor digit as the 
standard output 

< & - The standard input is closed. Similarly, standard 
output is closed by using> & -. 

If any of the above are preceded by a digit, the file descriptor is 
specified by the digit (instead of the default 0 or 1). For example: 

... 2>&1 

associates file descriptor 2 with the file currently associated with 
file descriptor 1. 

The order in which redirections are specified is significant. The 
shell evaluates redirections from left to right. For example, 

... l>word 2>&1 

first associates file descriptor 1 with file word. It associates file 
descriptor 2 with the file associated with file descriptor 1 (word). 
If the order of redirections were reversed, file descriptor 2 would 
be associated with the terminal (assuming file descriptor 1 had 
been) and file descriptor 1 would be associated with file word. 

The environment passed to an executing program contains the 
same file descriptors as the shell, except those modified by input 
and output redirections on the command line. 

Built-in Commands 
Built-in commands do not invoke corresponding programs that re­
side in a file system. Rather, the shell interprets such commands 
and their arguments all by itself. For these built-in commands, in­
put and output redirection is permitted. Without redirection, the 
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console is the default output location for standard output and error 
output. More precisely, file descriptor 1 is the default output loca­
tion, and error output is permanently directed to the console, 
bypassing stderr (file descriptor 2). 

auto [name] 
Set each of the named variables to be automatic. When en­
tered at the start of a command line, the name of the automat­
ic variable is replaced with its value. To avoid substitution 
when entering the name of an automatic variable at the start 
of a command line, precede (escape) the first word with a 
backs lash (\). If entered without any arguments, auto 
displays a list of all automatic variables and their values. 

autolauneh [arg] ... 
Execute the command string that has been assigned to the 
autolauneh variable. It cannot be unset or converted into 
a normal variable, so it consistently behaves like a built-in 
function. When entered, autolauneh executes whatever 
has been assigned to it. The assignment 
autolauneh=launeh causes the startup program named 
launeh(8) to be executed when autolauneh is entered. 

autoreeovery [arg ... ] 
Executes the command string that has been assigned to the 
autoreeovery variable. It cannot be unset or converted 
into a normal variable, so it consistently behaves like a built­
in function. When entered, autoreeovery executes what­
ever has been assigned to it. 

boot 
Execute the autoreeovery and autolauneh command 
strings. If the autoreeovery command string fails (? is 
set to a nonzero exit value), autolauneh is not started. 
This command hides the shell window and shows you a pro­
gress bar dialog box. 

ed [path] 
ehdir [path] 

Change the current directory to that specified by path. If no 
argument is specified, the value of HOME is used as the 
specification for path. 

ehroot [path] 
Change the current root to that specified by path. If no argu­
ment is specified, the value of ROOT is used as the 
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specification for path. 

default 
Display the default SCSI ID which contains (SCSI ID, 0, 0). 

echo [args] 
Display args after (unescaped) command and variable sub­
stiutions take place. 

eject [drive] 
Eject the disk in the enumerated disk drive. The drive 
number is either 0 or 1. 

exit 
Quit NUX Startup. (Same as choosing the Quit from the 
File menu.) 

export [names] 
Export each of the named variables so that the variable and 
its present value become a part of the program execution en­
vironment. The present value is saved between invocations 
of s tart up. If no names are specified, expo rt lists all 
exported variables along with their present values. 

help [command] 
Display the help associated with command. 

powerdown 

pwd 

Shut the system power off (same as choosing the Shut Down 
item from the Execute menu). 

Print the current working directory, which is also the value of 
the variable cwd. 

readonly [names] 
Set each of the named variables to be read-only. Read-only 
variables can't be reset through reassignments. However, the 
variable can be unset and then redefined. If no names are 
specified, readonly displays all the read-only variables 
along with their values. 

restart 

set 

Restart the system (same as choosing the Restart item from 
the Execute menu). 

Display all variables and their values. 

February, 1990 
Revision C 

7 



Start upShell (8) StartupShell(8) 

8 

shutdown 
Shut down the machine (same as the choosing the Shut Down 
item from the Execute menu). 

unauto [names] 
Remove the automatic attribute from each of the named vari­
ables. 

unexport [names] 
Remove the export attribute from each of the named vari­
ables. 

unset [names] 
Remove each of the named variables. None of the built-in 
shell variables can be unset. 

Menus 
What follows are descriptions of the effect of each menu item. If 
the menu item presents a dialog box, then each field of the dialog 
box is also described. 

Apple Menu 
About NUX Startup ... 

Help 

Display a window with some information about NUX Start­
up, including the use of the help function to obtain help in­
formation. 

Print the default help message in the shell window. The 
message contains enough information for users to get more 
help by using the help function. 

Desk Accessories 
Display a menu of the desk accessories currently installed on 
the system file located in the Macintosh file system from 
which the system was started. (Desk accessories stored in an 
NUX file system won't be available until A/UX is running.) 

File Menu 
Close 

Quit 

Close the currently active window. However, the shell win­
dow cannot be closed. 

Quit NUX Startup (same as the exi t command). 

February, 1990 
RevisionC 



StartupShell(8) StartupShell(8) 

Edit Menu 
Undo 
Cut 
Copy 
Paste 
Clear 

Except for Copy, these menu items are present only for use 
with desk accessories. The shell window only allows Copy, 
when a range of text is selected. 

Execute Menu 
Boot 

Perform the autorecovery and autolaunch command 
strings (same as the boot command). 

AutoRecovery 
Perform the command string that has been assigned to au­
torecovery. Identical to the autorecovery command 
with no arguments. 

AutoLaunch 
Perform the command string that has been assigned to aut 0-

launch. (same as the autolaunch command with no ar­
guments except that the progress bar dialog box is shown). 

Kill Halt the currently running startup application. COMMAND­
PERIOD and COMMAND-K are keyboard shortcuts for this. 

Restart 
Restart the machine (same as the restart command). 

ShutDown 
Shut the system off (same as the shutdown command). 

Preferences Menu 
Booting ... 

Present a dialog box that allows you to set various startup 
parameters associated with the boot command (and the 
Boot menu item in the Execute menu). 

Eject disks on Launch 
When this check box is checked, all floppy disks are automat­
ically ejected at the time the NUX kernel is launched. This 
value is stored in a Macintosh resource. 

Automatically Boot at startup 
When this check box is checked, the shell automatically runs 
the boot command when launched, causing the NUX ker-
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nel to boot as a part of the launching of NUX Startup. This 
value is stored in a Macintosh resource. 

AutoRecovery Command 
This text box displays the value of the built-in 
autorecovery variable. This value can be changed by 
selecting the text box and editing it. 

AutoLaunch Command 
This field displays the value of the built in autolaunch 
variable. The value can be changed by selecting this text box 
and editing the text displayed. 

General ... 
Present a dialog box containing miscellaneous items the user 
may want to change. 

RootDirectory 
This text box displays the value of the built-in ROOT vari­
able.The value can be changed by selecting the text and 
editing it. 

Home Directory 
This text box displays the value of the built-in HOME vari­
able. The value can be changed by selecting the text and 
editing it. 

Cluster Number 
This text box displays the value of the autorecovery cluster 
number. Refer to autorecovery(8) for an explanation of 
what this number does. The value is stored in nonvolatile 
RAM (see nvram(7)). 

Devices, Partitions, and Pathnames 
In the NUX environment, you access multiple file systems by 
mounting file systems (block device files) on accessible direc­
tories. The NUX Startup environment does not support mount. 
Instead, the A/UX path name syntax has been extended with an op­
tional prefixed device specification. A device specification has ei­
ther the form (S, D, P) ; where S, D, and P are integers identify­
ing a SCSI ID, disk (or logical unit), and partition respectively, or 
the special prefix "(default)." The prefix (default) refers to the 
disk containing the version of A/UX Startup that is currently run­
ning. 
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When no device specification is used, the path is integrated rela­
tive to the current directory or current root (as the path is relative 
or absolute). chroot always changes the current directory to be 
the new root 

Character and block device files are not supported, because they 
depend on a mapping between device major numbers and devices, 
which is specific to the NUX kernel. However, with respect to 
the following special files, the open system call (see open(2» 
does cause fake device files to be opened in raw (character) mode, 
but their inodes are outside the normal file system space. All other 
device files cannot be opened from the A/UX Startup environ­
ment These device files are: 

/dev/console 
/dev/syscon 
/dev/systty 
/dev/dsk/cSdDsP 
/dev/rdsk/cSdDsP 
/dev/null 
/dev/floppy[O,l] 
/dev/rfloppy[O,l] 

where S, D, and P are integers corresponding to those in a device 
specification (SCSI ID, device zero, and slice number, respective­
ly). 

Disk partitions are assigned slice number. The slice numbers are 
restricted to the range 0-31. Essentially the slice numbers act as a 
user-controlled cache of partitions. Three partitions are assigned 
slice numbers automatically: the root partition to 0, the swap par­
tition to 1, and the usr partition to 2. The way root, swap, and usr 
partitions are recognized depends on the autorecovery cluster 
number and the block 0 blocks (bzb) in the disk-partition-map en­
tries (dpme). Slice number 31 always refers to the entire disk. 
You may also explicitly associate partitions and slice numbers by 
using pname. See gd(7) , autorecovery(8), dpme(4), 
bzb(4), and pname(lM) for more details. 

The following is an example of a device specification and path­
name: 

(1,O,2)/include/sys/param.h 
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This denotes the file paramo h in the directory / sys that is in the 
directory / incl ude that is in the root directory of the file system 
located in the partition associated with slice 2 of the device with 
SCSIID 1. 

Programs 
The following programs have been converted to run under the 
NUX Startup shell: 

cat 
chgrp 
chmod 
chown 
cp 
cpio 
date 
dd 
dp 
ed 
esch 
fsck 

fsdb 
kconfig 
launch 
In 
Is 
mkdir 
mkfs 
mknod 
mv 
newfs 
od 
pname 

read-disk 
rm 
stty 
tar 

Concatenate and print files. 
Change the group. 
Change the mode. 
Change the owner. 
Copy files. 
Copy file archives in and out. 
Print and set the date .. 
Convert and copy a file. 
Perform disk partitioning. 
Edit text. 
Run the autorecovery program. 
Check and interactively repair the file sys­
tem. 
Debug a SVFS or a UPS file system. 
Change a kernel's variables for tuning. 
Launch an NUX kernel. 
Make links. 
List the contents of directory. 
Make directories. 
Construct a System V file system. 
Build a device file. 
Move or rename files. 
Construct a UPS file system. 
Perform an octal dump. 
Associate named partitions with device 
nodes. 
Simplified disk reader for install. 
Remove files or directories. 
Set the options for a terminal. 
File archiver. 

Except for launch, esch, and read-disk, each command is 
an NUX command rewritten for the A/UX Startup shell environ­
ment. For more information about the basically equivalent com­
mands, refer to the other sections of this manual and Section 1 of 
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the A/UX Command Reference. 

Variables 
None of the built-in variables may be unset or have their attributes 
changed. Between invocations of A/UX Startup, any reassign­
ments made for built-in variables will persist. 

Name Attribute Default Comment 
Value 

? 0 Not assignable 

autorecovery auto echo no autorecovery 

cwd Not assignable 

cwroot (default)! Not assignable 

HOME export ! 
autolaunch auto launch 

PATH export (mac )sl(mac ):bin: 

PSl startup# 

ROOT export (default)! 

TZ export PST8PDT 

Macintosh Resources 
There are several resources in the resource fork of A/UX Startup 
that may be of interest. All nonstandard resources have associated 
ResEdit template (TMPL) resources so that they can be edited. 
One should not edit anything other than the STRL/config resource 
and the SASH/variables resource. (SASH stands for Startup Ap­
plication Shell.) 
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Name Type 10 Description 

version SASH 0 A standard version string. 

state SASH 1 

variables SASH 2 
Miscellaneous state variables, use SASH template. 

Saved variables, exported and built-in, use VARL 
template. 

help SASH 3 All the help text, use WSTR template. 

* 

* 

ERRL * Connects internal error numbers to problem 
description and action strings, use ERRL tem­
plate. 

STRL * Lists of strings identified by numeric tags, use 
S1RL template. 

config S1RL 134 A list of strings which are in the following order: 
font name, font size, maximum number of vari­
ables, and kilobytes of memory for running start-
up programs. 

WARNINGS 
When using this shell, you are effectively running as superuser, so 
there is no permission checking. Everything is accessible and 
very few actions are disallowed. 

BUGS 
The fake character device files (! dev / rxxxx) are a bad idea and 
should be changed. Being required to attach partitions to slices is 
also bad. Backspacing over tab characters looks wrong on the 
screen. 

Running the 1 s command on / dev reports erroneous information 
for the device files mentioned above. However, you can see the 
correct information by prefixing a device specification to the 
directory. 

SEE ALSO 

14 

dp(lM), pname(1M), bzb(4), dpme(4), environ(5), gd(7), 
autorecovery(8),launch(8). 
A/UK Command Reference. 
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