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NAME 
initgroups - initialize group access list 

SYNOPSIS 
inltgroups(name, basegid) 
char -name; 
in t basegld; 

DESCRIPTION 

INITGROUPS (3X) 

lnitgroups reads through the group file and sets up, using the setgroups(2) call, the group access 
list for the user specified in name. The basegid is automatically included in the groups list. 
Typically this value is given as the group number from the password file. 

FILES 
letc/group 

SEE ALSO 
setgroups (2) 

DIAGNOSTICS 
lnitgroups returns -1 if it was not invoked by the super-user. 

BUGS 
lnitgroups uses the routines based on getgrent(3). If the invoking program uses any of these 
routines, the group structure will be overwritten in the call to initgroups. 

Noone seems to keep lete/group up to date. 
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NAME 
Iib2648 - subroutines for the HP 2648 graphics terminal 

SYNOPSIS 
~cluile <sWo.h> 

typedef char .lIltmBt; 
FILE -trace; 

cc file.c -12648 

DISCUPTION I Llb2648 is a general purpose library of subroutines useful for interactive graphics on the 
Hewlett·Packard 2648 graphics terminal. To use it you must call the routine ttyin/tO at the 
beginning of execution, and doneO at the end of execution. All terminal input and output 
must go through the routines rawchar, read/ine, outchar, and outstr. 

Lib2648 does the necessary 'ErF handshaking if getenv("TERM") returns "hp2648", as it will 
if set by tset(l). Any other value, including for example "2648". will disable handshaking. 

Bit matrix routines are provided to model the graphics memory of the 2648. These routines are 
generally useful, but are specifically useful for the update function which efficiently changes 
what is on the screen to what is supposed to be on the screen. The primative bit matrix rou­
tines are newmat, mat, and setmat. 

The file trace, if non-null, is expected to be a file descriptor as returned by lOpen. If so, lib2648 
will trace the progress of the output by writing onto this file. It is provided to make debugging 
output feasible for graphics programs without messing up the screen or the escape sequences 
being sent. Typieal use of trace will include: 

switch (argv!lJ[lJ) { 
ease'T': 

trace - fopen ("trace", "w"); 
llreak; 

if (trace) 
fprintf(trace, ·x is %d, y is %s\n", x, y); 

dumpmat("before update", xmat); 

ROUTINES 
lIIoto<X, y) 

Move the alphanumeric curser to position (x, y), measured from the upper left comer 
of the screen. 

IIOffO Turn the alphanumeric display off. 

lIOn 0 Tum the alphanumeric display on. 

lUeacleu(rmln, emJn, rmu, emu) 
Clear thf' area on the graphics screen bordered by the four arguments. In normal mode 
the area is set to all black, in inverse video mode it is set to all white. 

hepO Ring the bell on the terminal. 

IIltcopy (dest, ere, cows, cols) bUm.! deat, 
Copy II rows by cols bit matrix from SFC to (user provided) dest. 

clearaO 
Clear the alphanumeric display. 

c:luflO 
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Clear the graphics display. Note that the 2648 will only clear the part of the screen that 
is visible if zoomed in. 

Turn the graphics cursor off. 

euronO 
Tum the graphics cursor on. 

disllmslI(str, x, y, mulen) dull' ostr; 
Display the message str in graphics text at position (x, y). The maximum message 
length is given by max/en, and is needed to for dispmsg to know how big an area to 
clear before drawing the message. Tne lower left comer of the first character is at (x, 
y). 

cioneO Should be cIIlled before the program exits. Restores the tty to normal, turns off graph­
ics screen, turns on alphanumeric screen, flushes the standard output, etc. 

draw (x, y) 
Draw Ii line from the pen location to (x, y). As with all graphics coordinates, (x, y) is 
measured from the bottom left comer of the screen. (x, y) coordinates represent the 
first quadrant of the usual Cartesian system. 

cirllWbox (r, c, color. rows, cobl) 
Draw Ii rectangular box on the graphics screen. The lower 'Ieft comer is at location (r, 
C). The box is rows rows high and eols columns wide. The box is drawn if color is 1, 
erased if color is O. fr, c) absolute coordinates represent row and column on the screen, 
with the origin at the lower left. They are equivalent to (x, y) except for being reversed 
in order. 

lillmllmaHmsg, m, rows, cols) chlu Oms!!; bUrna! 11:1; 
If trace is non-null, write II readable ASCn representation of the matrix m on trace. Msg 
is Ii label to identify the output. 

emlltyrow(m, rows, cois, r} bUma! ill; 
Returns 1 if row r of matrix m is all zero, else returns O. This routine is provided 
because it can be implemented more efficiently with a knowledge of the internal 
representation than !I series of cIIlls to mat. 

error(msg) chllr omsg; 
Default error handler. Calls message(msg) and returns. This is cIIlled by certain rou­
tines in Iib2648. It is also suitable for calling by the user program. It is probably II 

good idea for II fancy graphics program to supply its own error procedure which uses 
seijmp(3) to restart the program. 

slfef.IIUO 
Set the terminal to the default graphics modes. 

10ffO Tum the graphics display off. 

Ion 0 Tum the graphics display on. 

birO Tum the keypad off. 

kon 0 Turn the keypad on. This means that most special keys on the terminal (such as the 
alphanumeric arrow keys) will transmit an escape sequence instead of doing their func­
tion locally. 

line(d, yl, x2, y2) 
Draw II line in the current mode from (xl, ylJ to (x2, y2). This is equivalent to 
move(xl, ylJ; draw(x2, y2); except that a bug in the terminal involving repeated lines 
from the same point is compensated for. 
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lowleftO 
Move the alphanumeric cursor to the lower left (home down) position. 

mat(m, rows, ools, r, c:) bltmat mi 
Used to retrieve an element from a bit matrix. Returns 1 or 0 as the value of the fr. cl 
element of the rows by eols matrix m. Bit matrices are numbered (r. c) from the upper 
left comer of the matrix, beginning at (0, 0). R represents the row, and c represents 
the column. 

messqe(str) char estr; 
Display the text message str at the bottom of the graphics screen. 

mlnmu(a, rows, ools, rmin, cmin, rmax, emu) bltmat II; 
Int ermin, -cmln, eemax, -cmu; 

Find the smallest rectangle that contains all the 1 (on) elements in the bit matrix g. 
The coordinates are returned in the variables pointed to by rmin, cmin, rrnax, cmax. 

mon(x, y) 
Move the pen to location (x. y). Such motion is internal and will not cause output until 
a subsequent sync(). 

movecurs (I, y) 
Move the graphics cursor to location (x. y). 

bltmat newmat (rows, ools) 
Create (with ma/loc(3» a new bit matrix of size rows by eols. The value created (e.g. a 
pointer to the first location) is returned. A bit matrix can be freed directly with free. 

outchar(c) char C; 
Print the character c on the standard ou.tput. All output to the terminal should go 
through this routine or outstr. 

oatstr (str) char estr; 

printllO 

Print the string str on the standard output by repeated calls to outehor. 

Print the graphics display on the printer. The printer must be configured as device 6 
(the default) on the HPIB. 

char rawcbarO 
Read one character from the terminal and return it. This routine or readllne should be 
used to get all input, rather than getchor(3). 

rboffO Tum the rubber band line off. 

rbonO Tum the rubber band line on. 

char .nlchar(c) char C; 
Return II readable representation of the character e. If c is a printing character it returns 
itself, if a control character it is shown in the ·X notation, if negative an apostrophe is 
prepended. Space returns .', rubout returns ·1. 

NOTE: A pointer to a static place is returned. For this reason, it will not work to pass 
rdchar twice to the same fprintjl sprintj call. You must instead save one of the values in 
your own buffer with stcepy. 

readllne(prompt, mSII, maIlen) char .prompt, emSII; 
Display prompt on the bottom line of the graphics display and read one line of text from 
the user, terminated by a newline. The line is placed in the buffer mag, which has size 
max/en characters. Backspace processing is supported. 

IletclearO 
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Set the display to draw lines in erase mode. (This is reversed by inverse video mode.) 

tetmat<m, 1'0'11'1, co)s, r, 1:, nn Itltmat m; 

RtsetO 

The bssic operation to store a value in an element of a bit matrix. The [r, cJ element 
of m is set to vol, which should be either 0 or I. 

Set the display to draw lines in normal (solid) mode. (This is reversed by inverse video 
mode.) 

RtsorO 
Set the display to draw lines in exclusive or mode. 

lyncO Force all accumuillted output to be displayed on the screen. This should be followed by 
ffiush(stdout). The cursor is not affected by this function. Note that it is normally 
never necessary to call sync, since rawchar and readline call syncO and lfIush(stdout} 
automatically. 

toevltlO 
Tosgle the state of video. If in normal mode, go into inverse video mode, and vice 
versa. The screen is reversed as well as the internal state of the library. 

ttyinitO 
Set up the terminal for processing. This routine should be called lit the beginning of 
execution. It places the terminal in CBREAK mode, turns off echo, sets the proper 
modes in the terminal, and initializes the library. 

lIpdate(molcl, mne'll', rows, cols, baser, basec) bltma. mold, mnew; 
Make whatever changes are needed to make a window on the screen look like mnew. 
Mold is what the window on the screen currently looks like. The window has size rows 
by cois, and the lower left comer on the screen of the window is [baser, basecl. Note: 
update was not intended to be used for the entire screen. It would work but be very 
slow and take MK bytes of memory just for mold and mnew. It was intended for 100 
by 100 windows with objects in the center of them, and is quite fast for such windows. 

vidhnO 
Set inverse video mode. 

TldnormO 
Set normal video mode. 

zermllt(m, rows, co15) bilmat m; 
Set the bit matrix m to all zeros. 

_mn(s!ze) 
Set the hardware zoom to value size, which can range from 1 to 15. 

_motrO 
Tum zoom off. This forces the screen to zoom level 1 without affecting the current 
internal zoom number. 

_monO 
Tum zoom on. This restores the screen to the previously specified zoom size. 

DIAGNOSTICS 

FILES 

The routine error is called when an error is detected. The only error currently detected is 
overflow of the buffer provided to readline. 

Subscripts out of bounds to selmat return without setting anything. 

lusr/lib/lib2648.B 
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SEE ALSO 
fOO(I) 

AUTHOR 

BUGS 

Mark Horton 

This library is not supported. It makes no attempt to use all of the features of the terminal, 
only those needed by fed. Contributions from users will be accepted for addition to the library. 

The HP 2648 terminal is somewhat unreliable at speeds over 2400 baud, even with the 'ErF 
handshaking. In an effort to improve reliability, handshaking is done every 32 characters. (The 
manual claims it is only necessary every 80 characters.) Nonetheless, I/O errors sometimes still 
occur. 

There is no way to control the amount of debugging output generated on trace without modify­
ing the source to the library. 
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NAME 
plot: openp!, erllSt'l, label, line, circle, w:e, move, cont, point, linemod, space, closepl - graph­
ics interface 

SYNOPSIS 
IIpeDll10 

erase 0 
leMHI) 
chIlI 1111; 

llneb:l, yl, d, y2) 

clrcle(x, Y. r) 

1Il'C(x, y, IO, yO, :d, yU 

moveb:, y) 

cont(x, y) 

pomt(x, y) 

Unemod(s) 
char zil; 

IlIace(xO, yO, :11:1, yH 
clo8eIlIO 

DESCRIPTION 
These subroutines generate graphic output in a relatively device-independent manner. See 
plottS) for II description of their effect. Openpi must be used before any of the others to open 
the device for writing. Closepillushes the output. 

String w:guments to label and linemod are null-terminated, and do not contain newlines. 

Various flavors of these functions exist for different output devices. They are obtained by the 
following /dO) options: 

-llIlot device-independent graphics stream on standard output for plotO) filters 
-1300 OS! 300 terminal 
-1300s OSI 300S terminal 
-10450 DASI 450 terminal 
-104014 Tektronix 4014 terminal 

SEE ALSO 
plot(5), p!ot(lG), graph(1G) 
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NAME 
rcmd, rresvport, ruserok - routines for returning a stream to a remote command 

SYNOPSIS 
rem - rcmd(ahost, lnport. locuser. remuser. cmd. fd2p); 
char ••• host; 
u_short lnport; 
char .locuser •• remuser •• cmd; 
lnt .fd2p; 

s - rresTport (port) ; 
Int .port; 

ruserok (rhost, superuser. ruser. luser>; 
char .rhost; 
lnt superuser; 
char .ruser •• luser; 

DESCRIPTION 
Rcmd is a routine used by the super-user to execute a command on a remote machine using an 
authentication scheme based on reserved port numbers. Rresvport is a routine which returns a 
descriptor to a socket with an address in the privileged port space. Ruserok is a routine used by 
servers to authenticate clients requesting service with rcmd. All three functions are present in 
the same file and are used by the rshd(8C) server (among others). 

Rcmd looks up the host oahost using gethostbyname(3N), returning -1 if the host does not ex­
ist. Otherwise oahost is set to the standard name of the host and a connection is established to 
a server residing at the well-known Internet port inport. 

If the call succeeds, a socket of type SOCK STREAM is returned to the caller, and given to the 
remote command as stdin and stdout. If flt2p is non-zero, then an auxiliary channel to a con­
trol process will be set uP. and a descriptor for it will be placed in o/d2p. The control process 
will return diagnostic output from the command (unit 2) on this channel. and will also accept 
bytes on this channel as being UNIX signal numbers, to be forwarded to the process group of 
the command. If /d2p is 0, then the stderr (unit 2 of the remote command) will be made the 
same as the stdout and no provision is made for sending arbitrary signals to the remote process. 
although you may be able to get its attention by using out-of-band data. 

The protocol is described in detail in rshd(8C). 

The rresvport routine is used to obtain a socket with a privileged address bound to it. This sock­
et is suitable for use by rcmd and sevral other routines. Privileged addresses consist of a port in 
the range 0 to 1023. Only the super-user is allowed to bind an address of this sort to a socket. 

Ruserok takes a remote host's name, as returned by a gethostent(3N) routine. two user names 
and a flag indicating if the local user's name is the super-user. It then checks the files 
letclhosts.equivand, possibly, .rhosts in the current working directory (normally the local user's 
home directory) to see if the request for service is allowed. A 1 is returned if the machine 
name is listed in the "hosts.equiv" file, or the host and remote user name are found in the 
".rhosts" file; otherwise ruserok returns O. If the superuser flag is 1. the checking of the 
"host.equiv" file is bypassed. 

SEE ALSO 
rlogin(lC). rsh(lC), rexec(3X), rexecd(8C). rlogind(8C), rshd(8C) 

BUGS 
There is no way to specify options to the socket call which rcmd makes. 
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NAME 
rexec - return stream to a remote command 

SYNOPSIS 
rem'" rexedahost, inport, user, passwd, cmd, fd2p); 
char ... host; 
u_short lnport; 
char -user, opassw!!, *cmd; 
Int .rd2p; 

DESCRIPTION 
Rexec looks up the host -ahost using gethostbyname(3N), returning -1 if the host does not ex­
ist. Otherwise -ahost is set to the standard name of the host. If a username and password are 
both specified, then these are used to authenticate to the foreign host~ otherwise the environ­
ment and then the user's .netrc file in his home directory are searched for appropriate informa­
tion. If all this fails, the user is prompted for the information. 

The port inporl specifies which well-known DARPA Internet port to use for the connection; it 
will normally be the value returned from the call "getservbyname("exec', "tcp')" (see 
getservent(3N». The protocol for connection is described in detail in rexecd(8C). 

If the call succeeds, a socket of type SOCK_STREAM is returned to the caller, and given to the 
remote command as stdln and stdon!. If jd2p is non-zero, then a auxiliary channel to a control 
process will be setup, and a descriptor for it will be pJaced in .jd2p. The control process will re­
turn diagnostic output from the command (unit 2) on this channel, and will also accept bytes 
on this channel as being UNIX signal numbers, to be forwarded to the process group of the 
command. If jd2p is 0, then the stderr (unit 2 of the remote command) will be made the same 
as the stdout and no provision is made for sending arbitrary signals to the remote process, 
although you may be able to get its attention by using out-or-band data. 

SEE ALSO 
rcmd(3X), rexecd(8C) 

BUGS 
There is no way to specify options to the socket cal! which rexec makes. 

3rd Berkeley Distribution 17 March 1982 



TERMCAP (3X) UNIX Programmer's Manual TERMCAP (3X) 

lIetent, lIetnum, lIeillllg, Igetstr, lIoto, tputs - terminal independent operation routines 

SYNOPSIS 
marPCj 
mill' eBC; 
mar -UP; 
ahort OIpeed; 

t&etent(bp, Dllme) 
dlar ob" "name; 
tletnum (Id) 
diu old; 

tletflqijd) 
char -id; 

dlar· 
¢letstr (lII, uell) 
diu old, O$uea; 

ehu-
qoto(tm, desteol. clestllne) 
mU_i 
tpntll(Cp, dent, ootd 
nlIister chill' "qI; 
tint dent; 
mt (.ollte) 0; 

DESCRIPTION 
These functions extract and use capabilities from the terminal capability data bale lermcap(5). 
These are low level routines; see curses(3X) for a higher level package. 

Tgele,,! extracts the entry for terminal name into the buffer at bp. Bp should be a character 
buffer of size 1024 and must be retained through all subsequent calis to tgetnum, !geifiag, and 
!getstr. Tgetent returns -1 if it cannot open the termcap file, 0 if the terminal name given does 
not have an entry, and 1 if all goes well. It will look in the environment for Ii TERMCAP vari­
able. If found, and the value does not begin with Ii slash, and the terminal type name is the 
same as the environment string TERM, the TERMCAP string is nsed instead of reading the 
termcap file. If it does begin with Ii slash, the string is used as a path name rather than 
letcitermcap. This can speed up enlry into programs that cal! tgetent, as well as to help debug 
new terminal descriptions or to make one for your terminal if you can't write the file 
letcitermcap. 

Tgetnum gets the numeric value of capability id, returning -1 if is not given for the terminal. 
1'geifiag returns 1 if the specified capability is present in the terminal's entry, 0 if it is not. 
Tgetstr gets the string value of capability id. placing it in the buffer at area, advancing the area 
pointer. It decodes the abbreviations for this field described in termcap(5), except for cursor 
IIddressing and padding information. 

TgOlo returns II cursor addressing string decoded from em to go to column destcol in line destline. 
It uses the external variables UP (from the liP capability) and BC (if be is given father than bs) 
if necessary to avoid placing \n, "D or ". in the returned string. (Programs which call tgoto 
should be sure to tum off the XTABS bit(s), since !golo may now output 1\ tab. Note that pro­
grams \!Sing termcap should in general turn off XTABS anyway since some terminals use con­
trol I for other functions, such as nondestructive space.) If a % sequence is given which is not 
understood, then Igoto returns "OOPS". 
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FILES 

Tputs decodes the leading padding information of the string cp; qfJi:nt gives the number of lines 
affected by the operation, or I if this is not applicable, outc is a routine which is called with 
each character in tum. The external variable ospeed should contain the output speed of the ter­
minal as encoded by stty(3). The external variable PC should contain a pad character to be 
used (from the pc capability) if a null re) is inappropriate. 

lusr/lib/libtermcap.a -Itermcap library 
letc/termcap data base 

SEE ALSO 
ex(I), curses(3X), termcap(5) 

AUTHOR 
William Joy 
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NAME 
intro - introduction to compatibility library functions 

DESCRIPTION 
These functions constitute the compatibility library portion of libc. They are automatically 
loaded as needed by the C compiler cC(O. The link editor searches this library under the 
"-Ie" option. Use of these routines should, for the most part, be avoided. Manual entries for 
the functions in this library describe the proper routine to use. 

LIST OF FUNCTIONS 
Name 

alarm 
ftime 
getpw 
gtty 
nice 
pause 
rand 
signal 
srand 
stty 
time 
times 
utime 
vlimit 
vtimes 

Appears on Page Description 

alarm.3c schedule signal after specified time 
time.3c get date and time 
getpw.3c get name from uid 
stty.3c set and get terminal state (defunct) 
nice.3c set program priority 
pause.3c stop until signal 
rand.3c random number generator 
signa1.3c simplified software signal facilities 
rand.3c random number generator 
stty.3c set and get terminal state (defunct) 
time.3c get date and time 
times.3c get process times 
utime.3c set file times 
vlimit.3c control maximum system resource consumption 
vtimes.3c get information about resource utilization 
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NAME 
alarm - schedule signal after specified time 

SYNOPSIS 
alarm (seconds) 
unsllned seconds; 

DESCRIPTION 
This Interface Is obsoleted by setltlmer(2). 

A.larm causes signal SIGALRM, see signal(3C), to be sent to the invoking process in a number 
of seconds given by the argument. Unless caught or ignored, the signal terminates the process. 

Alarm requests are not stacked; successive calls reset the alarm clock. If the argument is 0, any 
alarm request is canceled. Because of scheduling delays, resumption of execution of when the 
signal is caught may be delayed an arbitrary amount. The longest specifiable delay time is 
2147483647 seconds. 

The return value is the amount of time previously remaining in the alarm clock. 

SEE ALSO 
sigpause(2), sigvec(2), signal(3C), sleep(3) 

7th Edition 18 July 1983 
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NAME 
getpw - get name from uid 

SYNOPSIS 
letpw(uld, buO 
char -bur; 

DESCRIPTION 

UNIX Programmer's Manual 

Getpw is obsoleted by ICtpwuld(3). 

GETPW(3C) 

Getpw searches the password file for the (numerical) uid, and fills in /nifwith the corresponding 
line; it returns non-zero if uid could not be found. The line is null-terminated. 

FILES 
/etc/passwd 

SEE ALSO 
getpwent (3), passwd (5) 

DIAGNOSTICS 
Non-zero return on error. 
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NAME 
nice - set program priority 

SYNOPSIS 
nice (lDer) 

DESCRIPTION 
This Interface is obsoleted by setpriority (2). 

The scheduling priority of the process is augmented by incr. Positive priorities get less service 
than normal. Priority 10 is recommended to users who wish to execute long-running programs 
without flak from the administration. 

Negative increments are ignored except on behalf of the super-user. The priority is limited to 
the range - 20 (most urgent) to 20 (least). 

The priority of a process is passed to a child process by!ork(2). For· a privileged process to 
return to normal priority from an unknown state, nice should be called sucCessively with argu­
ments -40 (goes to priority -20 because of truncation), 20 (to get to 0), then 0 (to maintain 
compatibility with previous versions of this calI). 

SEE ALSO 
nice(1), setpriority(2), fork(2), renice(8) 

4th Berkeley Distribution 1 April 1983 
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NAME 
pause - stop until signal 

SYNOPSIS 
PlluseO 

DESCRIPTION 

UNIX Programmer's Manual PAUSE(3C) 

Pause never returns normally. It is used to give up control while waiting for a signal from 
kill(2) or an interval timer, see setitimer(2). Upon termination of a signal handler started dur­
ing a pause, the pause call will return. 

RETURN VALUE 
Always returns -1. 

ERRORS 
Pause always returns: 

[EINTR] The call was interrupted. 

SEE ALSO 
kill(2), select(2), sigpause(2) 
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NAME 
rand, srand - random number generator 

SYNOPSIS 
srand (seed) 
lnt seed; 

rand 0 
DESCIUl>TION 

RAND (3C) 

The newer random(3) should be used in new applications; rand remains for compatlbllty. 

Rand uses a multiplicative congruential random number ~enerator with period 232 to return suc­
cessive pseudo-random numbers in the range from 0 to 2 1_1. 

The generator is reinitialized by calling srand with 1 as argument. I\ can be set to a random 
starting point by calling sTand with whatever you like as argument. 

SEE ALSO 
random (3) 

7th Edition 19 January 1983 
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NAME 
IlanaI - limplifled software liana! facilities 

SYNOPSIS 
.... eha4Ie <.lpal.h> 
( •• lpalula, fuc))O 
yoN (-tuc)O; 

DESCUmON 
S/gMI is IlimpHfted interface to the more leneral s/gIoec(2) faci1ity. 

A liana! is lenerated by some IbnOrmal event, lnitilted by I uaer It I tenninll (quit, interrupt, 
stop), by I proaram error (bus error, etc.), by request of another proaram (kiD), or when I pro­
cess is stopped bec:auae it wishes to access its control tenninll wbiJe in the bacqround (see 
tty(4». Sianais are optionally lenerated wben I process resumes after belna stopped, wben the 
status or cbild processes cbanges, or wben input is ready It the control tenninll. Most IianaIs 
cauae termination of the receivina process if no action is taken; some lianaJs Instead cauae the 
process receivina them to be stopped, or are limply discarded if the process bas not requested 
otherwise. Except ror tbe SIGKILL and SIGSTOP sianaJs, the !/gM1 call allows IianaJs either to 
be ipored or to cauae an interrupt to I specified location. The followina is I list or all IianaIs 
with names IS in the include file <!lgnaLh>: 

SIGHUP 1 banaup 
SIOINT 2 interrupt 
SIOQUIT 3- quit 
SIOILL 4. Ulep1lnstruction 
SIOTRAP S. trace trap 
SIOIOT 6. lOT instruction 
SIOEMT 7. EMT Instruction 
SIOFPE 8. flOltlna point exception 
SIOKILL 9 kID (cannot be caught or ipored) 
SIOBUS 10. bus error 
SIOSEOV n. seamentation violation 
SIOSYS 12. bad III'JUment to system call 
SIOPlPE 13 write on I pipe with no one to read it 
SIOALRM 14 alarm clock 
SIOTERM IS software terrnlnstlon sipal 
SIOURO 16- uraent condition present on socket 
SIOSTOP 17t stop (cannot be caught or ipored) 
SIOTSTP 18t stop lipalsenerated from keyboard 
SIGCONT 19- continue after stop 
SIGCHLD 20- cbild status bas chansed 
SIOTTIN 21 t bacqround read attempted from control tenninI1 
SIOTTOU 22t bacqround write Ittempted to control tenninll 
SIOIO 23- i/o is possible on a descriptor (see jCntl(2» 
SIOXCPU 24 cpu time limit exceeded (see setTllmlt(2» 
SIOXFSZ 2S file size Hmit exceeded (see setTllmlt(2» 
SIOVTALRM 26 virtual time alarm (see setltlme,(2» 
SIOPROF 27 proftHns timer alarm (see setltlme,(2» 

The starred lianaJs in the list above cause a core Imqe if not caught or !pored. 

Ir jUne is SIO _DFL, the default action ror sianal IIg is reinstated; tbis default is termination 
(with I core imaae ror starred lianaJs) except for lianaJs marked with - or t. Sianais marked 
with - are discarded if the action is SIO_DFL; lianaJs marked with t cause the process to stop. 
Ir fune is SIG_ION the sipal is subsequently ipored and pendins Instances of the IianaI are 
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discarded. Otherwise, when the signal occurs further occurences of the signal are automatically 
blocked and fune is called. 

A return from the function unblocks the handled signal and continues the process at the point 
it was interrupted. Unlike prevlolls signal facilities, tbe bmdler fune remains installed after 
• Dlanal bas been delivered. 

If a caught signal occurs during certain system calls, causing the call to terminllte prematurely, 
the call is automlltically restarted. In particular this can occur during 8 read or write(2) on a 
slow device (such as a terminal; but not 8 file) and during 1\ lMit(2). 

The value of signal is the previous (or initial) value of fune for the particular signal. 

After 8 !ork(2) or v!ork(2) the child inherits all signals. Execve(2) resets all caught signals to 
the default action; ignored signals remain ignored. 

HTURN VALUE 
The previous action is returned on II successful call. Otherwise, -1 is returned and erma is set 
to indicate the error. 

ERRORS 
Signal will fail and no action will take place if one of the following occur: 

[EINV ALI Sig is not a valid signal number. 

[EINV ALJ An attempt is made to ignore or supply II handler for SIGKlLL or SIGSTOP. 

[EINVAL] An attempt is made to ignore SIGCONT (by default SIGCONT is ignored). 

SEE ALSO 
kill (1) , ptrace(2), kill(2), sillvec(2), sigblock(2}, sigsetmask(2), sigpause(2) , sigstack(2) , 
setjmp(3), tty(4) 

NOTES (VAX-llJ 
The handler routine can be declared: 

handler(sig. code, scp) 

Here sig is the signal number, into which the hardware faults and traps are mapped as defined 
below. Code is a parameter which is either II constsnt as given below or, for compatibility 
mode faults, the code provided by the hardware. Scp is a pointer to the struct sigcontext used by 
the system to restore the process context from before the signal. Compatibility mode faults are 
distinguished from the other SIGlLL traps by having PSL_CM set in the psI. 

The following defines the mapping of hardware traps to signals and codes. All of these symbols 
are defined in <signal.h>: 

Hardware condition 

Arithmetic traps: 
Integer overflow 
Integer division by zero 
Floating overflow trap 
Floating/decimal division by zero 
Floating underflow trap 
Decimal overflow trap 
Subscript-range 
Floating overflow fault 
Floating divide by zero fault 
Floating underflow fault 

Length access control 
Protection violation 
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SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGSEGV 
SIGBUS 
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Code 

FPE INTOVF TRAP 
FPE-INTDIV -TRAP 
FPE - FL TOW TRAP 
FPE=FLTDIV'=-TRAP 
FPE FL TUND TRAP 
FPE - DECOVF -TRAP 
FPE -SUBRNG -TRAP 
FPE=FLTOVF j'AULT 
FPE FLTDIV FAULT 
FPE=FLTUNDjAULT 

2 



SIGNAL(3C) 

Reserved instruction 
Customer-reserved instr. 
Reserved operand 
Reserved addressing 
Trace pending 
Bpt instruction 
Compatibility-mode 
Chme 
Chms 
Chmu 
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SIGILL 
SIGEMT 
SIGILL 
SIGILL 
SIGTRAP 
SIGTRAP 
SIGILL 
SIGSEGV 
SIGSEGV 
SIGSEGV 
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ILL_RESAD1AULT 

ILL PRIVIN FAULT 
ILL:RESOP j •. AUL T 

hardware supplied code 

SIGNAL(3C) 
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NAME 
stty, gtty - set and get terminal state (defunct) 

SYNOPSIS 
#lnclude <sgtty.h> 

stty (fd, bur) 
Int fd; 
struct sgttyb .buf; 

gtty (fd, bur) 
lot fd; 
struct sgttyb obuf; 

DESCRIPTION 
This loterface is obsoleted by ioctJ(2)' 

STIY(3C) 

Stty sets the state of the terminal associated with fd. Gtty retrieves the state of the terminal 
associated with fd. To set the state of a terminal the call must have write permission. 

The stty call is actually "ioctl(fd, TIOCSETP, buf)", while the gtty call is "ioctI(fd, 
TIOCGETP, buf)". See ioctl(2) and tty(4) for an explanation. 

DIAGNOSTICS 
If the call is successful 0 is returned, otherwise -I is returned and the global variable errno 
contains the reason for the failure. 

SEE ALSO 
ioctl(2), tty(4) 
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NAME 
time, ftime - get date and time 

SYNOPSIS 
loog time (0) 

loog time (tIDe) 
loog otloc; 

#ioclude <sys/types.h> 
#ioclude <sys/timeb.h> 
ftlme(tp) 
struct tlmeb Olp; 

DESCRIPTION 
These ioterfaces are obsoleted by gettlmeofday (2). 

Time returns the time since 00:00:00 GMT, Jan. 1, 1970, measured in seconds. 

If tloc is nonnull, the return value is also stored in the place to which tloc points. 

The flime entry fills in a structure pointed to by its argument, as defined by < sysitimeb. h > : 
I. timeb.h 6.183/07129.1 

/ . 
• Structure returned by ftime system call 
./ 

struct timeb 
{ 

}; 

time_t time; 
unsigned short millitm; 
short timezone; 
short dstflag; 

The structure contains the time since the epoch in seconds, up to 1000 milliseconds of more­
precise interval, the local time zone (measured in minutes of time westward from Greenwich), 
and a flag that, if nonzero, indicates that Daylight Saving time applies locally during the 
appropriate part of the year. 

SEE ALSO 
date(l), gettimeofday(2), settimeofday(2), ctime(3) 
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NAME 
times - get process times 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/times.h> 

times (buffer) 
struet tms .buffer; 

DESCRIPTION 

UNIX Programmer's Manual 

This interflce is obsoleted by getruslge (2). 

TIMES (3C) 

Times returns time-accounting information for the current process and for the terminated child 
processes of the current process. All times are in 11HZ seconds, where HZ is 60. 

This is the structure returned by times: 

/. times.h 6.1 83/07/29 

/ . 
• Structure returned by times 0 
./ 

struct tms ( 

); 

time_t tms_utime; 
time_t tms_stime; 
tirne_t tms_cutime; 
time_t tms_cstime; 

./ 

/. user time ./ 
/. system time ./ 
/. user time, children ./ 
/. system time, children ./ 

The children times are the sum of the children's process times and their children's times. 

SEE ALSO 
time(I), getrusage(2), wait3(2), tirne(3) 
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NAME 
utime - set file times 

SYNOPSIS 
#include <sys/types.h> 

utime(ftle, timep) 
char -lile; 
time_t timep[2J; 

DESCRIPTION 
This Interface Is obsoleted by utlmes (2). 

The utime call uses the 'accessed' and 'updated' times in that order from the timep vector to set 
the corresponding recorded times for ./ile. 

The caller must be the owner of the file or the super-user. The 'inode-changed' time of the file 
is set to the current time. 

SEE ALSO 
utimes(2), stat(2) 
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NAME 
vlimit - control maximum system resource consumption 

SYNOPSIS 
#inclilde <sysIvUmlt.h> 

vllmit(resollft'e, vallie) 

DESCRIPTION 
This fllcillty is superseded by getrlimlt(Z). 

Limits the consumption by the current process and each process it creates to not individually 
exceed value on the specified resource. If value is specified !IS -1, then the current limit is 
returned and the limit is unchanged. The resources which are currently controllable are: 

LIM_NORAISE A pseudo-limit; if set non-zero then the limits may no! be raised. Only the 
super-user may remove the noraise restriction. 

LIM_CPU the maximum number of cpu-seconds to be used by each process 

LIM]SIZE the largest single file which can be created 

LIM_DATA the maximum growth of the data + stack region via sbrk(2) beyond the end of 
the program text 

LIM_STACK the maximum size of the automatically-extended stack region 

LIM_CORE the size of the largest core dump that will be created. 

LIM_MAXRSS a soft limit for the !l.ffiount of physical memory (ill bytes) to be given to the 
program. If memory is tight, the system will prefer to take mem.ory from 
processes which are exceeding their declared LIM_MAXRSS. 

Because this information is stored in the per-process information this system call must be exe­
cuted directly by the shell if it is to affect all future processes created by the shell; limit is thus a 
built-in command to csh(D. 

The system refuses to extend the data or stack space when the limits would be exceeded in the 
normal way; a break call fails if the data space limit is reached, or the process is killed when the 
stack limit is reached (since the slack cannot be extended, there is no way to send II signa!!). 

A file i/o operation which would create a file which is too large will cause !l signal SIGXFSZ to 
be generated, this normally terminates the process, but may be caught. When the cpu time 
limit is exceeded, a signal SIGXCPU is sent to the offending process; to allow it time to process 
the signal it is given 5 seconds grace by raising the cpu time limit. 

SEE ALSO 
csh(l) 

BUGS 
If LIM_NORAISE is set, then no grace should be given when the cpu time limit is exceeded. 

There should be limit and unlimit commands in sh(l) !IS well as in csh. 

This ca!l is peculiar to this version of UNIX. The options and specifications of this system call 
and even the call itself are subject to change. It may be extended or replaced by other facilities 
in future versions of the system. 
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NAME 
vtimes - get information about resource utilization 

SYNOPSIS 
vtbues(par_vm, db_TID) 
lItnIet Ttbnes .par_TlD, ~_TlD; 

DESCRIPTION 
ThIs facllity Is superseded by letJusqe(2). 

Vtimes returns accounting information for the current process and for the terminated child 
processes of the current process. Either JIOr_vm or ch_vm or both may be 0, in which case only 
the information for the pointers which are non-zero is returned. I 
After the call, each buffer contains information as defined by the contents of the include file 
/usrlincludelsys/vtimes. h: 

struet vtimes ( 
int vm_utime; /. user time (.HZ) ./ 
int vm stime; /. system time (·HZ) ./ 
/. divide next two by utime+stime to get averages ./ 
unsigned vmjdsrss; /. integral of d+s rss ./ 
unsigned vmjxrss; /. integral of text rss ./ 
int vm_maxrss; /. maximum rss ./ 
int vm 1lIl\iflt; /. major page faults ./ 
int vm=minflt; /. minor page faults ./ 
int vm nswap; /. number of swaps ./ 
int vm=inblk; /. block reads ./ 
int vm_oublk; /. block writes ./ 

); 

The vm utime and vm slime fields give the user and system time respectively in 60ths of a 
second (or 50tbs if t1i8.t is the frequency of wall current in your locality,) The vm_idrss and 
vm_ixrss measure memory usage. They are computed by integrating the number of memory 
pages in use each over cpu time. They are reported as though computed discretely, adding the 
current memory usage (in 512 byte pages) each time the clock ticks. If a process used 5 core 
pages over 1 cpu-second for its data and stack, then vm_idsrsswould have the value 5.60, where 
vm_utime+vm_slime would be the 60. Vm_idsrss integrates data and stack segment usage, while 
vm_ixrss integrates text segment usage. Vm_maxrss reports the maximum instantaneous sum of 
the text+data+stack core-resident page count. 

The vm mqjfIl field gives the number of page faults which resulted in disk activity; the 
vm_mi,Jit field gives the number of page faults incurred in simulation of reference bits; 
vm_nswap is the number of swaps which occurred. The number of file system input/output 
events are reported in vm inblk and vm oublk These numbers account only for real i/o; data 
supplied by the caching mechanism is cIWged only to the first process to read or write the data. 

SEE ALSO 

BUGS 
time(2), wait3(2) 

This call is peculiar to this version of UNIX. The options and specifications of this system call 
are subject to change. It may be extended to include additional information in future versions 
of the system. 
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NAME 
intro - introduction to special files and hlll'dwlIl'e support 

DESCRIPTION 
This section describes the special files, related driver functions, and networlci1ll! support IIvllil­
able in the system. In this part of the manual, tbe SYNOPSIS section of each configurable dev­
ice gives II sample specification for use in constructing II system description for the cof!fig(S) 
progrlll'!!. The DIAGNOS'TICS section lists messages which may appear on the console and in 
the system error log iusrladmJmessag/!s due to errors in device operation. 

This section contains both devices which may be configured into the system, "4" entries, and 
network related information, "4N". "41''', and "4F" entries; The networki1ll! support is intro­
duced in intro(4N). 

VAX DEVICE SUPPORT 
This section describes the hlll'dwlIl'tl supported on the DEC VAX-H. SoftwlIl'e support for 
these devices comes in two forms. A hIIl'dwlIl'e device may be supported with a chlll'acter or 
block device driver, or it may be used within the networki1ll! subsystem and have a network inter­
face driver. Block and chlll'acter devices IIl'C accessed through files in the file system of Il specilll 
type; c.r. mknod(S). Network interfaces are indirectly accessed· through the interprocess com· 
munication facilities provided by the system; see sockel(2). 

A hardware device is identified to the system a! configuration time and the appropriate device 
or network interface driver is then compiled into tbe syste,m. When the resultant system ill 
booted, the autoconfiguration facililies in the system probe for the device on either the 
UNIBUS or MASSBUS and, if found, enabie the softwlIl'e support for it. If II UNIBUS device 
does not respond at auroconftguflltion time it is not accessible lit any time afterwlll'ds. To 
enable II UNIBUS device which did not autoconfigure, the system will have to be rebooted. If a 
MASSBUS device comes "on-line" after the autoconfiguration sequence it will be dynrunically 
autoconfigured into the running system. 

The autoconfiguration system is described in autocollj(4). V AX specific device support is 
described in "4V" entries. A list of the supported devices is given below. 

SEE ALSO 
intro(4), intro(4N}, au!oconf(4), config(S) 

LIST OF DEVICES 
The devices listed below are supported in thi~ inClll'nation of the system. Devices are indiceted 
by their functional interface. If second vendor products provide functionally identical interfaces 
they should be USIlble with lhe supplied softw!l.l'I'J. (BeWIml! hOWI!V€!f that Will promil!e the 
softwue works ONLY with the bllriware hllUcillttad 011 tlie llppmprillte manlilli Jlqe.) 

ace 
ad 
Cl!S 

ct 
db 
elmc 
dmf 
dn 
dz 
ec 
en 
kg 
n 
hi!: 

ACC LH/DH IMP communications interface 
Data translation AID interface 
DEC IMp·ItA communicetions interface 
CI AlT phototypesetter 
DH·ll emulators, terminal multiplexor 
DEC DMC-Il1DMR·l1 point·ta-point !:ommunications device 
DEC DMF-32 terminal multiplexor 
DEC DN· 11 autodialer interface 
DZ-ll terminal multiplexor 
3Com lOMb/s Ethernet controller 
Xerox 3Mb/s Ethernet controller (obsolete) 
KL·ll/DL·llW line clock 
VAX· 111780 console floppy interface 
RK6-11/RK06 and RK07 mavins head disk 
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hp 
ht 
hy 
ik 
it 
Ip 
mt 
pel 
PI 
rx 
tm 
ts 
tu 
uda 
un 
up 
ut 
uu 
va 
vp 
vv 
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MASSBUS disk interface (with RP06, RM03, RMOS, etc.) 
TM03 MASSBUS tape drive interface (with TE·16, TU·4S, TU·77) 
DR·llB or 01·13 interface to an NSC Hyperchannel 
Ikonas frame buffer &r8phics device interface 
interlan lOMb/s Ethernet controller 
LP·ll parallel line printer interface 
TM78 MASSBUS tape drive interface 
DEC PeL· 1 1 communications interface 
Evans and Sutherland Picture System 2 graphics interface 
DEC RX02 floppy interface 
TM·lllTE·lO tape drive interface 
TS·ll tape drive interface 
VAX·1l1730 TUS8 console cassette interface 
DEC UDA·SO disk controller 
DR·llW interface to Ungermann·Bass 
Emulex SC·2lV UNIBUS disk controller 
UNIBUS TU·4S tape drive interface 
TUS8 dual cassette drive interface (DLll) 
Benson· Varian printer/plotter interface 
Versatec printer/plotter interface 
Protean proNET lOMb/. ring network interface 
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NAME 
networltiIll - introduction to networki.rlg facilities 

SYNOPSIS 
#include <sys/!IGI:ket.h> 
#include <net/route.h> 
#include <net/H.i!> 

DESClUPTION 
This section briefly describes the networking facilities available in the system. Documentation 
in this part of section .. is broken liP into three areas: protocol-families, protocols, IUld network 
interfaces. Entries describing a protocol-family are marked "4F", while entries describing pro­
tocol use are marked "41'''. Hardware support for network interfaces are found amOIll the 
standard "4" entries. 

All network protocols are lWociated with Ii specific protocol-jaml!y. A protocol-family provides 
basic services to the protocol implementation to allow it to function within II specific network 
environment. These services may include packet fragmentation IUld reassembly, routing, 
addressing, IUld basic tfil1lsport. A protocol-family may support multiple methods of addressiIll, 
though the current protocol implementations do not. A protocol-family is normally comprised 
of II number of protocols, one per socket(2) type. It is not required that a protocol-family sup- I 
port all socket types. A protocol-family may contain multiple protocols supporting the same 
socket abstraction. 

A protocol supports one of the socket abstcllctioIlJl detailed in socket(2). A specilk protocol 
may be accessed either by creating II socket of the appropriate type IUld protocol-family, or by 
requestilli the protocol explicitly when creating a socket. Protocols normally accept only one 
type of address format, usually determined by the addressing structure inherent in the desian of 
the protocol-family/network architecture. Certain semlUltics of the basic socket abstractions are 
protocol specific. All protocols Ire expected to support the basic model for their particular 
socket type, but may, in addition, provide non-stlUldard facilities or extensions to a mechanism. 
For eXIIIDpie, II protocol supporting the SOCK_STREAM abstraction may allow more thII1l one 
byte of out-of-blUld data to be transmitted per out-of-bIUld messase. 

A network interface ill similar to a device interface. Network interfaces comprise the lowest 
layer of the networki.rlg subsystem, interacting with the actual transport hardware. An interface 
may support one or more protocol families, IUld/or address formats. The SYNOPSIS section of 
each network Interface entry gives a sample specification of the related drivers for use in pro­
vidiIll Ii system description to the coll!ig(lI) proar8ffi. The DIAGNOSTICS section lists mea­
S8Iell which may appear on the coIlJlole lUlU in the system error log fUM/adm/messages due to 
errors in device operation. 

PROTOCOLS 
The system currently supports only the DARPA Internet protocols fully. Raw socket interfaces 
are provided to IP protocol layer of the DARPA Internet, to the IMP link layer (1822), IUld to 
Xerox pup.} layer operating on top of 3Mb/s Ethernet interfaces. Consult the appropriate 
IDII1lual pages in this section for more information reaardinll the support for each protocol fam­
ily. 

ADDRESSING 
Associated with each protocol fllmily is an address format. The following address formats are 
used by the system: 

#deflne AF UNIX 
#deflnc .~ -!NET 
#deflne ,AF-IMPLINK. 
#deflne AF =PUP 
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/. local to host (pipes, portals) ./ 
/. internetwork: UDP, TCP, etc .• / 
/. arpIUlet imp addresses -/ 
/. pup protocols: e.ll. SSP ./ 
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ROUTING 
The network facilities provided limited packet routing. A simple set of data structures comprise 
II "routing table" used in seiectins the appropriate network interface when transmitting packets. 
This table contains 1\ single entry for each route to II specific network or host. A user process, 
the routing daemon, maintains this data base with the aid of two socket specific ;octl(2) com­
mands, SIOCADDRT and SIOCDELRT. The commanda allow the addition and deletion of II 
single routing table entry, respectively. Routing table manipulations may only be carried out by 
super-user. 

A routin&; table entry has the following form, as defined in <netlroute.h>; 

strue! rtentry I 
uJong 
struct 
struct 
short 
short 
uJong 
struc! 

I; 

rt_hash; 
sockaddr rt_dst; 
sockaddr rt.JIllteway; 
rtJlap; 
rt_refcnt; 
rt use' 
nnet .'rt np; 

with rt..flags defined from, 

#define RTF UP Oxl 
#define RTF-OATEWAY Ox2 
#define RTF=HOST Ox4 

/. route usable .1 
/. destinlltion is II gateway ./ 
/. host entry (net otherwise) ./ 

Routing table entries come in three flavors: for a specific host, for all hosts on II specific net­
work, for any destination not matched by entries of the flfS! two types (a wildcard route). When 
the system is booted, each network interface auloconfigured installs II. routing table entry when 
it wishes to have packets sent through it. Normally the interface specifies the route through it 
is II. "direct" connection to the destination host or network. If the route is direct, the transport 
layer of II protocol family usually requests the packet be sent to the same host specified in the 
packet. Otherwise, the interface may be requested to address the packet to an entity different 
from the eventual recipient (i.e. the packet is forwarded). 

Routing table entries installed by a user process may not specify the hash, reference count, use, 
or interface fields; these are filled in by the routing routines. If a route is in use when it is 
deleted (rt refi:nt is non-zero), the resources associated with it will not be reclaimed until 
further references to it are released. 

The routing code returns EEXIST if requested to duplicate an existing entry, ESRCH if 
requested to delete a non-existant entry, or ENOBUFS if insufficient resources were available to 
install a new route. 

User processes read the routing tables through the ldevlkmem device. 

The rt use field contains the number of packets sent along the route. This value is used to 
select among multiple routes to the same destination. When multiple routes to the same desti­
nation exist, the least used route is selected. 

A wildcard routing entry is specified with a zero destination address value. Wildcard routes are 
used only when the system fails to find a route to the destination host and network. The com­
binlltion of wildcard routes and routing redirects can provide an economical mechanism for 
routing traffic. 
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INTERFACES 
Each network interface in 8 system corresponds to II path through which messages may be sent 
and received. A network interface usually has a hardware device associated with it, though cer­
tain interfaces such as the loopback interface, 10(4), do not. 

At boot time each interface which has underlying hardware support makes itself known to the 
system during the autoconfiguration process. Once the interface has acquired its address it is 
expected to install a routing table entry so that messages may be routed through it. Most inter­
faces require some part of their address specified with an SIOCSIFADDR ioctl before they will 
allow traffic to flow through them. On interfaces where the network-link layer address mapping 
is static, onIy the network number is taken from the ioctl; the remalnder is found in a hardware 
specific manner. On interfaces which provide dynamic network-link layer address mapping 
facilities (e.g. 10Mb/s Ethernets), the entire address specified in the ioctl is used. 

The following ioetl calls may be used to manIpulate network interfaces. Unless specified other­
wise, the request takes an ifrequesl structure as its parameter. This structure has the form 

struct ifreq { 
char ifr_name[l6]; /. name of interface (e.g. "ecO") ./ 
union I 

struct 
struct 
short 

sockaddr if ru _ addr; 
sockaddr if ru dstaddr; 
ifru_flags; -

I iff ifru; 
#defineifr addrifr ifru.ifru addr /. address ./ 
#defineifr=dstaddr- ifrj'fru.ifru_dstaddr /. other end of p-to-p link ./ 
#defineifr_flagsifr_ifru.ifru_flags /. flags ./ 
}; 

SIOCSIFADDR 
Set interface address. Following the address assignment, the "initialization" routine 
for the interface is called. 

SIOCGIFADDR 
Get interface address. 

SIOCSIFDST ADDR 
Set point to point address for interface. 

S[OCGIFDSTADDR 
Get point to point address for interface. 

SIOCSIFFLAGS 
Set interface flags field. If the interface is marked down, any processes currently rout­
ing packets through the interface are notified. 

SIOCGIFFLAGS 
Get interface flags. 

SIOCGIFCONF 
Get interface configuration list. This request takes an /fco/lf structure (see below) as a 
value-result parameter. The /fe_len field should be inItially set to the size of the buffer 
pointed to by ifc_lnif. On return it will contain the length, in bytes, of the configuration 
list. 

/. 
• Strul.1ure used in SIOCGIFCONF request. 
• Used to retrieve interface configuration 
• for machine (useful for programs which 
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• must know all networks accessible), 
.f 

strue! ifconf { 
int ife len; /. size of associated buffer ./ 
union { -

caddr_t ifeu_buf; 
struet ifreq .ifcu req; 

} irc_ifeu; -
#defineifc buf ife ifeu.ifcu buf t. buffer address -/ 
#defineife=req ifc)feu,ifcu=req/. array of structures returned ./ 
}; 

SEE ALSO 
socket(2), ioctl(2), intro(4), conflg(8), routed(8C) 
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NAME 
acc - ACC LH/DH IMP interface 

SYNOPSIS 
pseudo-device Imp 
device actO at ubaO csr 167600 vector aeerint aecxlnt 

DESCRIPTION 
The ace device provides a Local Host/Distant Host interface to an IMP. It is normally used 
when participating in the DARPA Internet. The controller itself is not accessible to users, but 
instead provides the hardware support to the IMP interface described in imp(4). When 
configuring, the imp pseudo-device must also be included. 

DIAGNOSTICS 
acc%d: not alive. The initialization routine was entered even though the device did not 
autoconfigure. This indicates a system problem. 

Ilcco/.d: can't Initialize. Insufficient UNIBUS resources existed to initialize the device. This is 
likely to occur when the device is run on a buffered data path on an 111750 and other network 
interfaces are also configured to use buffered data paths, or when it is configured to use 
buffered data paths on an 111730 (which has none). 

acc'lod: imp doesn't respond, lcsr=%b. The driver attempted to initialize the device, but the 
IMP failed to respond after 500 tries. Check the cabling. 

Rcc%d: stray xmlt Interrupt, csr==%b. An interrupt occurred when no output had previously 
been started. 

ace%d: output error, ocsr=%b, icsr=%b. The device indicated a problem sending data on out­
put. 

acc%d: input error, esr-%b. The device indicated a problem receiving data on input. 

aec'/ed: bad lengtb==o/ed. An input operation resulted in a data transfer of less than 0 or more 
than 1008 bytes of data into memory (according to the word count register). Tbis should never 
happen as the maximum size of a host-IMP message is 1008 bytes. 
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NAME 
ad - Data Translation AID converter 

SYNOPSIS 
device adO at ubaO csr 0170400 vector adintr 

DESCRIPTION 

FILES 

Ad provides the interface to the Data Translation AID converter. This is not a real-time driver, 
but merely allows the user process to sample the board's channels one at a time. Each minor 
device selects a different AID board. 

The driver communicates to a user process by means of ioctis. The AD_CHAN ioctl selects 
which channel of the board to read. For example, 

chan - 5; ioctI(fd, AD_CHAN, &chall); 
selects channel 5. The AD_READ ioctl actually reads the data and returns it to the user pro­
cess. An example is 

iocti(fd, AD_READ, &data); 

Idevlad 

DIAGNOSTICS 
None. 
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NAME 
arp - Address Resolution Protocol 

SYNOPSIS 
pseudo-device ether 

DESCRIPTION 
ARP is a protocol used to dynamically map between DARPA Internet and 10Mb/s Ethernet 
addresses on a local area network. It is used by all the lOMb/s Ethernet interface drivers and is 
not directly accessible to users. 

ARP caches Internet-Ethernet address mappings. When an interface requests a mapping for an 
address not in the cache, ARP queues the message which requires the mapping and broadcasts 
a message on the associated network requesting the address mapping. If a response is provided, 
the new mapping is cached and any pending messages are transmitted. ARP itself is not Inter­
net or Ethernet specific; this implementation, however, is. ARP will queue at most one packet 
while waiting for a mapping request to be responded to; only the most recently "transmitted" 
packet is kept. 

ARP watches passively for hosts impersonating the local host (i.e. a host which responds to an 
ARP mapping request for the local host's address) and will, optionally, periodically probe a net­
work looking for impostors. 

DIAGNOSTICS 
duplicate IP address!! sent from ethernet address: "lox "lox %x 'lox 'lox 'lox . ARP has 
discovered another host on the local network which responds to mapping requests for its own 
Internet address. 

SEE ALSO 
ec(4), iI(4) 
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NAME 
autoconf - diagnostics from the autoconfiguration code 

DESCRIPTION 
When UNIX bootstraps it probes the innards of the machine it is running on and locates con­
trollers, drives, and other devices, printing out what it finds on the console. This procedure is 
driven by a system configuration table which is processed by col!fig(8) and compiled into each 
kernel. 

Devices in NEXUS slots are normally noted, thus memory controllers, UNIBUS and MASSBUS 
adaptors. Devices which are not supported which are found in NEXUS slots are noted also. 

MASSBUS devices are located by a very deterministic procedure since MASSBUS space is com­
pletely probe-able. If devices exist which are not configured they will be silently ignored; if 
devices exist of unsupported type they will be noted. 

UNIBUS devices are located by probing to see if their control-status registers respond. If not, 
they are silently ignored. If the control status register responds but the device cannot be made 
to interrupt, a diagnostic warning will be printed on the console and the device will not be 
available to the system. 

A generic system may be built which picks its root device at boot time as the "best" available 
device (MASSBUS disks are better than SMD UNIBUS disks are better than RK07's; the dev­
ice must be drive 0 to be considered.) If such a system is booted with the RB_ASKNAME 
option of (see reboot(2», then the name of the root device is read from the console terminal at 
boot time, and any available device may be used. 

SEE ALSO 
intro(4), config(8) 

DIAGNOSTICS 
epu type 'led not configured. You tried to boot UNIX on a cpu type which it doesn't (or at least 
this compiled version of UNIX doesn't) understand. 

mba%d at tr'lod. A MASSBUS adapter was found in tr%d (the NEXUS slot number). UNIX 
will call it mba%<!. 

%d mba's not configured. More MASSBUS adapters were found on the machine than were 
declared in the machine configuration; the excess MASSBUS adapters will not be accessible. 

uba'led at tr%d. A UNIBUS adapter was found in tr%d (the NEXUS slot number). UNIX will 
call it uba%d. 

dr32 unsupported (at tr %d). A DR32 interface was found in a NEXUS, for which UNIX does 
not have a driver. 

mer%d at tr%d. A memory controller was found in tr%d (the NEXUS slot number). UNIX 
will call it mcr%d. 

5 mer's unsupported. UNIX supports only 4 memory controllers per cpu. 

mpm unsupported (at tr%d). Multi-port memory is unsupported in the sense that UNIX does 
not know how to poll it for ECC errors. 

'Ios'led at mba%d drive %d. A tape formatter or a disk was found on the MASSBUS; for disks 
%s%d will look like "hpO", for tape formatters like "htl". The drive number comes from the 
unit plug on the drive or in the TM formatter (not on the tape drive; see below). 

'Ios%d at "Ios"lod slave "Iod. (For MASSBUS devices). Which would look like "tuO at htO slav!' 
0", where tuO is the name for the tape device and btO is the name for the formatter. A tape 
slave was found on the tape formatter at the indicated drive number (on the front of the tape 
drive). UNIX will call the device, e.g., tuO. 
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%s%d at uba%d esr %0 vee %0 ipl %x. The device %s%d, e.g. dzO was found on uba%d at 
control-status register address %0 and with device vector %0. The device interrupted at priority 
level %x. 

%s%d at uba%d esr %0 zero veetor. The device did not present a valid interrupt vector, rather 
presented 0 (a passive release condition) to the adapter. 

%s%d at uba%d esr %0 didn't Interrupt. The device did not interrupt, likely because it is bro­
ken, hung, or not the kind of device it is advertised to be. 

%s%d at %s%d slave %d. (For UNIBUS devices). Which would look like "upO at seO slave 
0", where upO is the name of a disk drive and scO is the name of the controller. Analogous to 
MASS BUS case. 
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NAME 
bk - line discipline for machine-machine communication (obsolete) 

SYNOPSIS 
pseudo-dev!ce Ilk 

DESCRIPTION 
This line discipline provides II replacement for the old and new tty drivers described in tty(4) 
when high speed output to and especially input from another machine is to be transmitted over 
a asynchronous communications line. The discipline was designed for use by the Berkeley net­
work. It may be suitable for uploading of data fwm microprocessors into the system. If you 
are going to send data over asynchronous communications lines at high speed into the system, 
you must use this discipline, as the system otherwise may detect high input data rates on termi­
nal lines and disables the lines; in any case the processing of such data when normal terminal 
mechanisms are involved saturates the system. 

The line discipline is enabled by a sequence: 

#include <sgtty.h> 
int Idise '"" NETLDISC, 
lodHll1des, TIOCSETD, 

A typical application program then reads a sequence of lines from the terminal port, checking 
header and sequencing information on each line and acknowledging receipt of each line to the 
sender, who then transmits another line of data. Typically several hundred bytes of data and a 
smaller amount of control information will be received on each handshake. 

The old standard teletype discipline can be restored by aoing: 

Idlsc ,;" OTTYDISC; 
ioct!(fiIdes, TIOCSETD, &Idisd; 

While in networked mode, normal teletype output functions take place. Tnus, if an 8 bit out­
put data path is desired, it is necessary to prepare the output line by putting it into RAW mode 
using ioctl(2). This must be done before changing the discipline with nOCSETD, as most 
ioctl(2) calls are disabled while in network line-discipline mode. 

When in network mode, input processing is very limited to reduce overhead. Currently the 
input path is only 7 bits wide, with newline the only recognized character, terminating an input 
record. Each input record must be read and acknowledged before the next input is read as the 
system refuses to accept any new data when there is a record in the buffer. The buffer is lim­
ited in length, but the system guarantees to always be wiliing to accept input resulting in 512 
data characters and then the terminating newline. 

User level programs should provide sequencing and checksums on the information to guarantee 
accurate data transfer. 

SEE ALSO 
tty (4) 

DIAGNOSTICS 
None. 

BUGS 
The Purdue uploading line discipline, which provides 8 bits and uses timeout's to terminate 
uploading should be incorporated into the standard system, as it is much more suitable for 
microprocessor connections. 
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NAME 
cons - V AX-11 console interface 

DESCRIPTION 

FILES 

The console is available to the processor through the console registers. It acts like a normal 
terminal, except that when the local functions are not disabled, control-P puts the console in 
local console mode (where the prompt is "»>"). The operation of the console in this 
mode varies slightly per-processor. 

On an 11/780 you can return to the conversational mode using the command "set t p" (set ter­
minal program) if the processor is still running or "continue" if it is halted. The latter com­
mand may be abbreviated "c". If you hit the break key on the console, then the console will 
go into ODT (console debugger mode). Hit a "P" (upper-case letter p) to get out of this 
mode. 

On an 111750 or an 111730 the processor is halted whenever the console is not in conversa­
tional mode, and typing "C" returns to conversational mode. When in console mode on an 
111750 which has a remote diagnosis module, a AD will put you in remote diagnosis mode, 
where the prompt will be "RDM>". The command "ret" will return from remote diagnosis 
mode to local console mode. 

With the above proviso's the console works like any other UNIX terminal. 

/dev/console 

SEE ALSO 
tty(4), reboot(S) 
V AX Hardware Handbook 

DIAGNOSTICS 
None. 
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NAME 
CSS - DEC IMP-llA LH/DH IMP interface 

SYNOPSIS 
pseudo-device imp 
device essO at ubaO CST Hi7600 fiags 10 vector cssrint cssxlnt 

DESCRIPTION 
The css device provides a Local Host/Distant Hos! interface to an IMP. It is normally used 
when participating in the DARPA Internet. The controller itself is not accessible to users, but 
instead provides the hardware support to the IMP interface described in imp(4). When 
configuring, the imp pseudo-device is also included. 

DIAGNOSTICS 
css%d: not alive. The initialization routine was entered even though the device did not 
autoconfigure. This is indicates a system problem. 

css%d: can't initialize. Insufficient UNIBUS resources existed to initialize the device. This is 
likely to occur when the device is run on a buffered data path on an 11/750 and other network 
interfaces are also configured to use buffered oat? paths, or when it is configured to use 
buffered data paths on an 111730 (which has none). 

css%d: Imp doesn't resp!lmi, icsr=%b. The driver attempted to initialize the device, but the 
IMP failed to respond after 500 tries. Check the cabling. 

css%d: stray output interrupt csr = 'lob. An interrupt occurred when no output had previously 
been started. 

css%d: output error, ocsr=%b icsr=%b. The device indicated a problem sending data on out­
put. 

css%d: reel' error, csr=%b. The device indicated a problem receiving data on input. 

css%d: bad length =%d. Ail. input operation resulted in a data transfer of less than 0 or more 
than 1008 bytes of data into memory (according to the word count register). This should never 
happen as the maximum size of a host-IMP message is 1008 bytes. 
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NAME 
ct - phototypesetter interface 

SYNOPSIS 
device ctO at ubaO csr 0167760 vector ctlntr 

DESCRIPTION 

CT(4) 

This provides an interface to a Graphic Systems C/ AIT phototypesetter. Bytes written on the 
file specify font, size, and other control information as well as the characters to be flashed. The 
coding is not described here. 

Only one process may have this file open at a time. It is write-only. 

FILES 
/dev/cat 

SEE ALSO 
troff(l) 
Phototypesetter interface specification 

DIAGNOSTICS 
None. 
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NAME 
dh - DH-ll/DM-ll communications multiplexer 

SYNOPSIS 
deylce dhO at ubaO csr 0160020 vector dhrlnt dhxlnt 
deylce dmO at ubaO csr 0170500 vector dmlntr 

DESCRIPTION 

FILES 

A dh-ll provides 16 communication lines; dm-ll's may be optionally paired with dh-ll's to 
provide modem control for the lines. 

Each line attached to the DH-11 communications multiplexer behaves as described in tty(4). 
Input and output for each line may independently be set to run at any of 16 speeds; see tty(4) 
for the encoding. 

Bit i of flags may be specified for a dh to say that a line is not properly connected, and that the 
line should be treated as hard-wired with carrier always present. Thus specifying "flags 
Oxoo04" in the specification of dhO would cause line ttyh2 to be treated in this way. 

The dh driver normally uses input silos and polls for input at each clock tick (10 milliseconds) 
rather than taking an interrupt on each input character. 

Idev/tty[hi] [O-9a-fl 
Idev/ttyd[O-9a-fl 

SEE ALSO 
tty (4) 

DIAGNOSTICS 
db'led: NXM. No response from UNIBUS on a dma transfer within a timeout period. This is 
often followed by a UNIBUS adapter error. This occurs most frequently when the UNIBUS is 
heavily loaded and when devices which hog the bus (such as rk07's) are present. It is not seri­
ous. 

db'led: silo oyerflow. The character input silo overflowed before it could be serviced. This can 
happen if a hard error occurs when the CPU is running with elevated priority, as the system 
will then print a message on the console with interrupts disabled. If the Berknet is running on 
a dh line at high speed (e.g. 9600 baud), there is only 1/15th of a second of buffering capacity 
in the silo, and overrun is possible. This may cause a few input characters to be lost to users 
and a network packet is likely to be corrupted, but the network will recover. It is not serious. 
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NAME 
dmc - DEC DMC-JlIDMR-ll point-lo-point communications device 

SYNOPSIS 
device dmcO at ubaO csr 167600 vector dmcrint dmcxlnt 

DESCRIPTION 
The dmc interface provides access to a point-to-point communications device which runs at 
either 1 Mb/s Of 56 Kb/s. DMC-ll's communicate using the DEC DDCMP link layer proto­
col. 

The dmc interface driver also supports a DEC DMR-ll providing point-to-point communication 
running at data rates from 2.4 Kb/s to 1 Mb/s. DMR-ll's are a more recent design and thus 
are preferred over DMC-ll '5. 

The host's address must be specified with an SIOCSIFADDR ioctl before the interface will 
transmit or recive any packets. 

DIAGNOSTICS 
dmc%d: bad control %0. A bad parameter was passed to the dmcload routine. 

dmc%d: unknown address type %d. An input packet was received which contained a type of 
address unknown to the driver. 

DMC FATAL ERROR 0%0. 

DMC SOFT ERROR 0%0. 

dmc%d: af'Y.d not supported. The interface was handed a message which has addresses format­
ted in an unsuitable address family. 

SEE ALSO 

BUGS 

intro(4N), inet(4F) 

Should allow multiple outstanding DMA requests, but due to the design of the current 
UNIBUS support routines this is very difficult. 
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NAME 
dmf - DMF-32, terminal multiplexor 

SYNOPSIS 
device dmro at uba? csr 0170000 

vector dmfsrlnt dmfsxlnt dmfdalnt dmfdbint dmfrlnt dmfxint dmfllnt 

DESCRIPTION 

FILES 

The dm/ device provides 8 lines of asynchronous serial line support with full modem control 
(the DMF-32 provides other services, but these are not supported by the driver). 

Each line attached to a DMF-32 serial line port behaves as described in Ity(4). Input and out­
put for each line may independently be set to run at any of 16 speeds; see Ity(4) for the encod­
ing. 

Bit i of flags may be specified for a drrifto to say that a line is not properly connected, and that 
the line should be treated as hard-wired with carrier always present. Thus specifying "flags 
Ox0004" in the specification of dmfO would cause line ttyh2 to be treated in this way. 

The drrifdriver normally uses input silos and polls for input at each clock tick (10 milliseconds). 

Idev/tty[hi] [O-9a-fl 
I dev Ittyd [O-9a-fl 

SEE ALSO 
tty (4) 

DIAGNOSTICS 
dmf%d: NXM line %d. No response from UNIBUS on a dma transfer within a timeout period. 
This is often followed by a UNIBUS adapter error. This occurs most frequently when the 
UNIBUS is heavily loaded and when devices which hog the bus (such as rk07's) are present. It 
is not serious. 

dmf%d: silo overfto1l'. The character input silo overflowed before it could be serviced. This 
can happen if a hard error occurs when the CPU is running with elevated priority, as the system 
will then print a message on the console with interrupts disabled. If the Berknet is running on 
a dh line at high speed (e.g. 9600 baud), there is only 1115th of a second of buffering capacity 
in the silo, and overrun is possible. This may cause a few input characters to be lost to users 
and a network packet is likely to be corrupted, but the network will recover. It is not serious. 

dmfsrint. 
dmfsxlnt. 
dmfdaint. 
dmfdbint. 
dmftint. 
One of the unsupported parts of the dmf interrupted; something is amiss, check your interrupt 
vectors for a conflict with another device. 
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NAME 
dn - DN-Il autocall unit interface 

SYNOPSIS 
device doO at uba? csr 0160020 vector dolntr 

DESCRIPTION 

FILES 

The dn device provides an interface through a DEC DN-ll (or equivalent such as the Able 
QuadracalO to an auto-call unit (ACU). To place an outgoing call one forks a sub-process 
which opens the appropriate call unit file, /devlcua? and writes the phone number on it. The 
parent process then opens the corresponding modem line /dev/cul? When the connection has 
been established, the open on the modem line, /dev/cul? will return and the process will be con­
nected. A timer is normally used to timeout the opening of the modem line. 

The codes for the phone numbers are: 

0-9 dial 0-9 
dial. (':' is a synonym) 

# dial # (';' is a synonym) 
delay 20 milliseconds 

< end-of-number ('e' is a synonym) 
delay for a second dial tone ('w' is a synonym) 

f force a hang up of any existing connection 

The entire telephone number must be presented in a single write system call. 

By convention, even numbered call units are for 300 baud modem lines, while odd numbered 
units are for 1200 baud lines. For example, /devlcuaO is associated with a 300 baud modem 
line, /devlcu/O, while /dev/cual is associated with a 1200 baud modem line, /devlcull. For dev­
ices such as the Quadracall which simulate multiple DN-ll units, the minor device indicates 
which outgoing modem to use. 

/dev/eua? 
Idev/cul? 

call units 
associated modem lines 

SEE ALSO 
tip(IC) 

DIAGNOSTICS 
Two error numbers are of interest at open time. 

[EBUSY] The dialer is in use. 

[ENXIO] The device doesn't exist, or there's no power to it. 
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NAME 
drum - paging device 

DESCRIPTION 

FiLES 

BUGS 

This file refers to the paging device in use by the system. This may actually be a sul· ievice of 
one of the disk drivers, but in a system with paging interleaved across multiple disk drives it 
provides an indirect driver for the multiple drives. 

/dev/drum 

Reads from the drum are not allowed across the interleaving boundaries. Since these only 
occur every .5Mbytes or so, and since the system never allocates blocks across the boundary, 
this is usually not a problem. 
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NAME 
dz - DZ·ll communications multiplexer 

SYNOPSIS 
device dzO at ubaO c:sr 0160100 vector dzrlnt dzdnl 

DESCRIPTION 

FILES 

A dz·ll provides 8 communication lines with partial modem control, adequate for UNIX dialup 
use. Each line attached to the DZ-l1 communications multiplexer behaves as described in 
tty(4) and may be set to run at any of 16 speeds; see tty(4) for the encoding. 

Bit i of flags may be specified for a dz to say that a line is not properly connected, and that the 
line should be treated as hard·wired with carrier always present. Thus specifying "flags 0x04" 
in the specification of dzO would cause line tty02 to be treated in this way. 

The dz driver normally uses its input silos and polls for input at each clock tick (10 mil· 
Iiseconds) rather than taking an interrupt on each input character. 

Idev/tty[0-9) [0-9) 
Idev/ttyd[0-9a·f] dialups 

SEE ALSO 
tty (4) 

DIAGNOSTICS 
d~: 8110 overfloW'. The 64 character input silo overflowed before it could be serviced. This 
can happen if a hard error occurs when the CPU is running with elevated priority, as the system 
will then print a message on the console with interrupts disabled. 1f the Bermet is running on 
a dz line at high speed (e.g. 9600 baud), there is only 1/15th of a second of buffering capacity 
in the silo, and overrun is possible. This may cause a few input characters to be lost to users 
and a network packet is likely to be corrupted, but the network will recover. It is not serious. 
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NAME 
ec - 3Com 10 Mb/s Ethernet interface 

SYNOPSIS 
d.evlce ec:O Ilt llbae car 161000 vector ecrint eccoHiil.e ecxint 

DESCRIPTION 
The ec interface provides access to II 10 Mb/s Ethernet network through a 3eorn controller. 

The hardware has 32 kilobytes of dual-ported memory on the UNIBUS. This memory is used 
for internal buffering by the board, and the interface code reads the buffer contents directly 
through the UNIBUS. 

The host's Internet address is specified lit boot time with an SIOCSIFADDR ioetl. The ec 
interface employs the address resolution protocol described in arp(4P) to dynamically map 
between Internet and Ethernet addresses on the local network. 

The interface software implements an exponential hackoff algorithm when notified of a collision 
on the cable. Tnis algorithm utilizes a 16-hit mask and the VA.X-ll's interval timer in calculat­
ing a series of random hackoff values. The IIlgorithm is as follows: 

1. Initialize the mask to be aliI's. 

2. If the mask is zero, 16 retries have been made and we give up. 

3. Shift the mask left one bit and formulate a backolf by masldng the interval timer with the 
mask (this is actually the two's compiement of the value). 

4. Use the value Clliculated in step 3 to delay before retransmitting the packet. The delay is 
done in a software busy loop. 

The interface normally tries to use 1.1 "trailer" encapsulation to minimize copying data on input 
and output. This may be disabled, on 1\ per-inte!face basis, by setting the IFF _NOTRAILERS 
flag with an SIOCSIFFLAGS ioet!. 

DIAGNOSTICS 
ec%4: send. error. After 16 retransmissions using the exponential backoff algorithm described 
above, the packet was dropped. 

ec%4: Input error (otrset'"'%4). The hardWl!l'e indiCllted an error in reading II packet off the 
cahle or an illegally sized packet. The buffer offset value is printed for debugging purposes. 

ec%4: can't handle~. The interface Wlill handed a message with addresses formatted in an 
unsuitable address family; the packet was dropped. 

SEE ALSO 

BUGS 

intro(4N), inet(4F), arp(4P) 

The PUP protocol family should be added. 

The hardware is not capable of talking to itself. The ooftware implements local sending and 
hroadcast hy sending such packets to the loop interface. This is II kludge. 

Backoff delays are done in a software busy loop. This can degrade the system if the network 
experiences frequent collisions. 
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en - Xerox 3 Mb/s Ethemet interface 

SYNOPSIS 
dnic:e en6 lit ull.O csr 161000 vector ellrlnt enldnt encollide 

DESCRIPTION 
The en interface provides access to a :3 Mb/~ Ethernet network. Due to limitations in the 
hardware, DMA transfers to and from the network must take place in the lower 64K bytes of 
the UNIBUS address space. 

The network number is specified with 1\ SIOCSIFADDR ioetl; the host's address is discovered 
by probing the on-board Ethernet address register. No packets will be sent or =pted until a 
network number is supplied. 

The interface software implements an cxponentiai baCKOtf Il1goriilim when notified of a collision 
on the cable. Thillll1gorithm utilizes II 16-bit mllSk and the VAX-U's intervll1 timer in cslculat­
ing 1\ series of random backotf values. The aigorithm is lIS follows: 

1. Initialize the ml!llk to be ail l's, 

2. If the ml!llK is zero, 16 retries have been made and we give up, 

3. Shift the mrulk left one bit and formulate a backotf by masking the interval timer with the 
muk (this is actually the two's complement of the value). 

4. Use the value calculated in step .3 to delay before retrllllllmitting the packet. 

The interface handies ooth Internet and PUP protocol families, with the interface IIddre.'iS main­
tained in Internet format. PUP addresses Ill'C converted to Internet addresses by subsituting 
PUP network and bost values for Internet network and local part values. 

The interfl!Ce normally tries to use a "trailer" enCilpsullltion to minimize copying data 011 input 
and output. This may be disabled, on a per-interface bll8is, by setting the IFF_NOTRAILERS 
Ila& with !ill SIOCSIFFLAGS ioet!. 

DIAGNOSTICS 
en%d: output error. The hardware indiClited IUl error on the previous transmission. 

eo%d: send error. After 16 retr!!.!1llmissioIDl usini the exponential backotf algorithm described 
above, the packet W!l.~ dropped. 

en%d: Inpat errol. The hardware indicated IIl1 error in reading !l packet off the cable. 

en%d: can't !ludlc~. The interface '011118 hmded a message with addresses formatted in an 
unsuitable address family; the packet wss dropped. 

SEE ALSO 

BUGS 
intro(4N), inet(4F) 

The device hl!ll insufficient buffering to handle back to back packets. This makes use in a pro­
duction environment painful. 

The hardWIl1'e does word at II time DMA without byte swappini. To compensate, byte swappinl 
of user data must either 00 done by the user or by the system. A kludge to byte swap only IP 
packets is provided if the ENF JiW ABIPS Ilag is defined in the driver and set at boot time with 
an SIOCSIFFLAGS ioctl. 
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NAME 
fl - console floppy interface 

DESCRIPTION 

FILES 

This is a simple interface to the DEC RXOI floppy disk unit, which is part of the console LSI· 
11 subsytem for V AX·111780's. Access is given to the entire floppy consisti11& of 77 tracks of 
26 sectors of 128 bytes. 

All i/o is raw; the seek addresses in raw transfers should be a multiple of 128 bytes and a mul· 
tiple of 128 bytes should be transferred, as in other "raw" disk interfaces. 

Idev/floppy 

SEE ALSO 
arfi'(8V) 

DIAGNOSTICS 
None. 

BUGS 
Multiple console floppies are not supported. 

If a write is given with a count not II multiple of 128 bytes then the traili11& portion of the last 
sector will be zeroed. 
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NAME 
hie - RK6·11/RK06 and RK07 movins head disk 

SYNOPSIS 
controller hkO at aba? ear 0177 ..... Tector rklntr 
dilk rltO at hkO drln 0 

DESCRIPTION 
Files with minor device numbers 0 throuah 7 refer to various portions of drive 0; minor dev· 
ices 8 throuah 15 refer to drive I, etc. The standard device names begin with "hie" followed 
by the drive number and then a letter a·h for partitions 0-7 respectively. The character ? stands 
here for a drive number in the r8llle 0-7. 

The block mes access the disk vii the system's normal bufferina mechanism and may be read 
and written without regard to physical disk records. There is also I 'raw' interface which pro­
vides for direct transmission between the disk and the user's read or write buffer. A sinale read 
or write call results in exactly one 1/0 operation and therefore raw 110 is considerably more 
efficient when many words are transmitted. The names of the raw mes conventionally begin 
with an extra 'r.' 

In raw 110 counts should be I multiple of 512 bytes (a disk sector). Likewise seek calls should 
specify a multiple of 512 bytes. 

DISI: SUPPORT 

fiLES 

The origin and size (in sec:tors) of the pseudo-disks on each drive are IS follows: 

RK07 partitions: 
disk 
hk?a 
hIe?b 
hIe?c 
hie? 

RK06 partitions 
disk 
hIe?a 
hIe?b 
hIe?c 

start 
o 
15906 
o 
26004 

start 
o 
15906 
o 

lenath 
IS884 
10032 
53790 
27786 

lenath 
15884 
11154 
27126 

cyl 
0-240 
241·392 
0-814 
393·813 

cyl 
0-240 
241·409 
0-410 

On a dual RK-07 system partition hIe?a is used for the root for one drive and partition hie? for 
the lusr file system. If larae jobs are to be run usina hIe?b on both drives IS swap area provides 
a IOMbyte pagina area. Otherwise partition hIe?c on the other drive is used IS a sinale larae me 
system. 

Idev/hle[O-7) [a·h) 
Idev/rhle[O· 7J[a·h) 

block fUes 
raw mes 

SEE ALSO 
hp(4), uda(4), up(4) 

DIAGNOSTICS 
rk~: hanl error .D~ cl1-~b "-~b er-,",. An unrecoverable error occurred durina 
transfer of the specified sector of the specified disk partition. The contents of the cs2, ds and 
er resisters are printed in octal and symbolically with bits decoded. The error was either unre· 
coverable, or a Iarae number of retry attempts (includina offset positionina and drive recalibra· 
tion) could not recover the error. 
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rk%d: write locked. The write protect switch was set on the drive when a write was attempted. 
The write operation is not recoverable. 

rk%d: not relldy. The drive was spun down or off line when it was accessed. The ilo operation 
is not recoverable. 

rk%d: not relldy (came bllut). The drive was not ready, but after printing the message about 
being not ready (which takes a fraction of a second) was ready. The operation is recovered if 
no further errors occur. 

rk'IW%c: soft ecc sn%d. A recoverable ECC error occurred on the specified sector in the 
specified disk partition. This happens normally a few times a week. If it happens more fre­
quently than this the sectors where the errors are occurring should be checked to see if certain 
cylinders on the pack, spots on the carriage of the drive or heads are indicated. 

hk%d: lost Interropt. A timer watching the controller detected no interrupt for an extended 
period while an operation was outstanding. This indicates II hardware or software failure. 
There is currently II hardware/software problem with spinning down drives while they are being 
accessed which causes this error to occur. The error causes a UNIBUS reset, and retry of the 
pending operations. If the controller continues to lose interrupts, this error will recur a few 
seconds later. 

In raw I/O read and write(2) truncate file offsets to 512-byte block boundaries, and write scrib­
bles on the tail of incomplete bloclc!i. Thus, in programs thllt are likely to access raw devices, 
read, write and lseek(2) should always deal in S12-byte multiples. 

DEC-standard error logging should be supported. 

A program to analyze the logged error information (even in its present reduced form) is 
needed. 

The partition tables for the file systems should be read off of each pack, as they are never quite 
what any single installation would prefer, and this would make paclc!i more portable. 
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NAME 
!:Ill - MASSBUS disk interface 

SYNOPSIS 
iUsk hpl} It rub.1) drive I) 

DESCIUPTION 
Files with minor device numbers (I through 7 refer to various portions of drive 0; minor dev­
ices [j thrOIlJh is refer to drive 1, etc. The standard device names begin with "hI''' followed 
by the drive number and then II letter a-h for partitions 0-7 respectively. The character? stands 
here for Ii drive number in the range 0-7. 

The block file's access the disk via the system's normal buffering mechanism and may be read 
and written 1Irithout regard to physical disk records. There is also a 'raw' interface which pro­
vides for dirllCt transmission between the disk and the user's read or write buffer. A single read 
or write call results in exactly one I/O operation and therefore raw 110 is considerably more 
efficient when many words life transmitted. The names of the raw files conventionally begin 
with an extra 'r.' 

:In raw I/O counts should be a multiple of 512 bytes (a disk sector). Likewise seek calls should 
specify a multiple of 512 bytes. 

DISK SUPPOJ.T I 
This driver handles both stsndllfd DEC controllers and Emulex SC7S0 and SC780 controllers. 
Standard DEC drive types life recognized according to the MASSBUS drive type register. For ' 
the Emule:!!: controller the drive type register should be configured to indicate the drive is an 
RM02. When this is encountered, the driver checks the holding resister to find out the disk 
geometry and, bruIed on thi~ information, decides what the drive type is. The following disks 
!IfC supported: RM03, RM05, R.P06, RM80, RP05, RP07, MLllA, MLlIB, CDC 9775, CDC 
9730, }\Ji.U'EX Capricorn (32 sectom/track), FUJITSU Eagie (48 sectors/track), and AMPEX 
9300. The origin and size (in sectors) of the pseudo-disks on each drive IIl'C as follows: 

RM03 PIIl'titions 
disk stlll't length cyls 
hp?1I 0 15884 0-99 
hp?b 16000 33440 100-309 
hp?c 0 lJ16/10 0-822 
np?d 49600 15884 309-408 
hp?e 65440 55936 409-758 
hp?f 121440 100110 759·822 
hp?a 49600 82080 309·822 

RM05 partitions 
disk stlll't length cyls 
hp?a 0 15S84 0-26 
hp?b 16416 33440 27-81 
np?c 0 500384 0-822 
lip?!! 341696 15884 562-588 
hp?e 351m2 55936 589·680 
np?f 4140411 116176 681-822 
hp?g 341696 1585211 562-822 
lip'll! 491156 291346 82-561 

RP06 partitioWl 
disli: stlll't length cyls 
np?!! 0 15884 0-37 
hp?b 15884 33440 38-117 
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hp?c 0 340670 0-814 
hp?d 49324 15884 118-155 
hp?e 65208 55936 156-289 
hp?f 121220 219296 290-814 
hp?1I 49324 291192 118·814 

RM80 partitions 
disk start length eyls 
hp?a 0 15884 0-36 
hp?b 16058 33440 37-114 
hp?c 0 242606 0-558 
hp?d 49910 15884 115-151 
hp?e 68096 55936 152-280 
hp?f 125888 120466 281·558 
hp?g 49910 192510 115-558 

RP05 partitions 
disk start length cyls 
hp?a 0 15884 0-37 

I 
hp?b 15884 33440 38-117 
hp?c 0 171798 0-410 
hp?d 2242 15884 118·155 
hp?e 65208 55936 156·289 
hp'!f 121220 50424 290·410 
hp?g 2242 122320 us-·no 

RP07 partitions 
disk start length cyls 
hp?a 0 15884 0-9 
hp?b 16000 66880 10-51 
hp?c 0 1008000 0-629 
hp?d 376000 15884 235·244 
hp?e 392000 307200 245-436 
hp?f 699200 308600 437-629 
hp?g 376000 631800 235-629 
hp?h 83200 291346 52-234 

CDC 9775 partitions 
disk start length eyts 
hp?a 0 15884 0-12 
hp?b 16640 66880 13·65 
hp?c 0 1079040 0-842 
hp?d 376320 15884 294-306 
hp?e 392960 307200 307-546 
hp?f 700160 378720 547-842 
hp?g 376320 702560 294-842 
hp?h 84480 291346 66-293 

CDC 9730 partitions 
disk start length eyls 
hp?a 0 15884 0-49 
hp?b 16000 33440 50-154 
hp?c 0 263360 0-822 
hp?d 49600 15884 155-204 
hp?e 65600 55936 205-379 
hp?f 121600 141600 380-822 
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hp?a 49600 213600 155-822 
AMPEX Capricorn partitiollS 

disk start lenath cyls 
hp?a 0 15884 0-31 
hp?b 16384 33440 32-97 
hp?c 0 524288 0-1023 
hp?d 342016 15884 668-699 
hp?e 358400 55936 700-809 
hp?f 414720 109408 810-1023 
hp?a 342016 182112 668-1023 
hp?h 50176 291346 98-667 

FUJITSU Eaa1e partitiollS 
disk start lenath cyts 
hp?a 0 15884 0-16 
hp?b 16320 66880 17-86 
hp?c 0 808320 0-841 
hp?d 375360 15884 391-407 
hp?e 391680 55936 408-727 
hp?f 698880 109248 728-841 
hp?a 375360 432768 391-841 
hp?h 83520 291346 87-390 

AMPEX 9300 partitiollS 
disk start lenath cyl 
hp?a 0 15884 0-26 
hp?b 16416 33440 27-81 
hp?c 0 495520 0-814 
hp?d 341696 15884 562-588 
hp?e 358112 55936 589-680 
hp?f 414048 81312 681-814 
hp?a 341696 153664 562-814 
hp?h 49856 291346 82-561 

It is unwise for all of these Illes to be present in one installation, since there is overlap in 
addresses and protection becomes a sticky matter. The hp?a partition is normally used for the 
root lIIe system, the hp?b partition as a paainl area, and the hp?c partition for pack-pack copy­
ina (it maps the entire disk). On disks laraer than about 20S Mepbytes, the hp?h partition is 
inserted prior to the hp?d or hp?a partition; the hp?8 partition then maps the remainder of the 
pack. All disk partition tables are calculated usina the dlskpart(8) proaram. 

Idev/hp[0-7] [a-h] 
Idev/rhp[0-7][a-h] 

block files 
raw files 

SEE ALSO 
hk(4), uda(4), up(4) 

DIAGNOSTICS 
h""~: bani error IID~ mbsr-%b erl-%b er2-%b. An unrecoverable error occurred dur­
ina tra1lSfer of the specified sector of the specified disk partition. The MASSBUS status reaister 
is printed in hexadecimal and with the error bits decoded if any error bits other than MBEXC 
and DT ABT are set. In any case the contents of the two error reaisters are also printed in octal 
and symbolically with bits decoded. (Note that er2 is what old rp06 manuals would call er3; the 
terrninololY is that of the rm disks). The error was either unrecoverable, or a larae number of 
retry attempts (includina offset positionina and drive recalibration) could not recover the error. 
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h~: write leeklll. The write protect switch was set on the drive when a write was attempted. 
The write operation is not recoverable. 

h~: not ready. The drive was spun down or off line when it was accessed. The i/o opera­
tion is not recoverable. 

hp~~: soft ICC In~. A recoverable ECC error oc:curred on the specit1ed sector of the 
specit1ed disk partition. This happens normally a few times a week. If it happens more fre­
quently than this the sectors where the errors are occurrina should be checked to see if certain 
cylinders on the pack, spots on the carrille of the drive or hesds are indicated. 

Durin. autoconfisuration one of the followiq me .... es may appear on the console indicatins 
the appropriate drive type was recosnized. The last messqe indicates the drive is of a unk­
nown type. 

h~: 9775 (direct). 
h~: 9730 (direct). 
hp~: 9300. 
hp~: 9761. 
h~: capricorn. 
hp~: easle. 
h~: ntrlekl~, nsectora~: unknown deTlc:.. 

In raw I/O read and wrlte(2) truncate me offsets to S12-byte block boundaries, and write scrib­
bles on the tail of incomplete blocks. Thus, in prosrarns that are likely to access raw devices, 
read, write and Iseek(2) should always deal in S 12-byte multiples. 

DEC-standard error louins should be supported. 

A prosram to analyze the loned error information (even in its present reduced form) is 
needed. 

The partition tables for the me systems should be resd off of each pack, as they are never quite 
what any sinsle installation would prefer, and this would make packs more portable. 
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NAME 
ht - TM-031TE-16,TU-45,TU-77 MASSBUS maatape interface 

SYNOPSIS 
muter htG It mba? drift ? 
tlpe tuO It btl .llft 0 

DESCllIPTION 
The tm-03/tr1DSpOrt combination provides I standard tape drive interface IS delJcribed in 
mtlo(4). All drives provide both 800 and 1600 bpi; the TE-16 runs It 45 Ips, the TU-45 It 75 
ips, while the TU-77 runs at 125 Ips and autoloads tapes. 

SEE ALSO 
mt(l), w(1), tp(1), mtio(4), tm(4), ts(4), mt(4), ut(4) 

DIAGNOSTICS 

BUGS 

tu~: DO write rIDa. An attempt was made to write on the tape drive wben no write rina was 
present; this messaae Is written on the terminal of the user who tried to acc:eaa the tape. 

~: Dot oDUDe. An attempt was made to acc:eaa the tape while It was oftUne; this m ...... Is 
written on the terminal of the user who tried to acc:eaa the tape. 

tu~: cu't ,witch .... Itr ID mi'-tape. An Ittempt was made to write on I tape at a different 
density than Is already recorded on the tape. This meassae Is written on the terminal of the 
user who tried to switcb the density. 

tu~: bani error bD~ m"r-~b er-~b "-~b. A tape error oc:curred It block bn; the bt 
error register and drive status register are printed in oc:ta1 with the bits symboUcaIly decoded. 
Any error Is fltal on non-raw tape; when possible the driver will have retried the operation 
which failed several times before reportina the error. 

If any non-data error Is encountered on non-raw tape, it refuses to do anytbina more until 
closed. 
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NAME 
hy - Network Systems Hyperchannei interface 

SYNOPSIS 
device hyO at ubaO csr 0172410 vector hylnl 

DESCRIPTION 
The hy interface provides access to a Network Systems Corporation Hyperchannel Adapter. 

The network to which the interface is attached is specified at boot time with an SIOCSIFADDR 
ioet!. The host's address is discovered by reading the adapter status register. The interface will 
not transmit or receive packets until the network number is known. 

DIAGNOSTICS 
by%d: unit number Ox%x port %d type O/OX microcooe level Ox%x. Identifies the device during 
autoeonfiguration. 

by%d: can't bandle afo/.d. The interface was handed a message with addresses formatted in an 
unsuitable address family; the packet was dropped. 

by%d: can't initialize. The interface was unable to allocate UNIBUS resources. This is usually 
due to having too many network devices on an 111750 where there are only 3 buffered data 
paths. 

by%d: NEX - Non Existent Memory. Non existent memory error returned from hardware. 

by%d: BAR overfl.ow. Bus address register overflow error returned from hardware. 

by"lod: Power Off bit set, trying to reset. Adapter has lost power, driver will reset the bit and 
see if power is still out in the adapter. 

hy%d: Power Off Error, network shutdown. Power was really off in the adapter, network con­
nections are dropped. Software does not shut down the network unless power has been off for 
a while. 

hy"lod: RECVD MP > MPSIZE (%d). A message proper was received that is too big. Prob­
able a driver bug. Shouldn't happen. 

by%d: xmit error - len> by_olen I%d > %cll. Probable driver error. Shouldn't happen. 

hy%d: DRIVER BUG - INVALID STATE %d. The driver state machine reached a non­
existent state. Definite driver bug. 

hy%d: watchdog timer expired. A command in the adapter has taken too long to complete. 
Driver will abort and retry the command. 

hy%d: adapter power restored. Software was able to reset the power off bit, indicating that the 
power has been restored. 

SEE ALSO 

BUGS 

intro(4N), inet(4F) 

If the adapter does not respond to the status command issued during autoconfigure, the adapter 
is assumed down. A reboot is required to recognize it. 

The adapter power fail interrupt seems to occur sporadically when power has, in fact, not failed. 
The driver will believe that power has failed only if it can not reset the power fail latch after a 
"reasonable" time interval. These seem to appear about 2-4 times a day on some machines. 
There seems to be no correlation with adapter rev level, number of ports used etc. and whether 
a machine will get these "bogus powerfails". They don't seem to cause any real problems so 
they have been ignored. 
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NAME 
ik - Ikonas frame buffer. JI'Ilphics device interface 

SYNOPSIS 
denee 1k0 at ulta? csr 017l46O "ector UdDtr 

DESCRIPTION 

nLIS 

lk provides an interface to an Ikonas frame buffer JI'IlPhics device. Each minor device is a 
different frame buffer interface board. When the device is opened. Its interface resisters are 
mapped. via virtual memory. into the user processes address space. This allows the user pro­
cess very hi&h bandwidth to the frame buffer with no system call overhead. 

Bytes written or read from the device are DMA'ed from or to the interface. The frame buffer 
XY address. its addressina mode. etc. must be set up by the user process before callina write or 
read. 

Other communication with the driver is via ioct1s. The IK OETADDR loct1retums tbe virtual 
address where the user process can find the interface -resisters. The IK_ W AlTINT ioct1 
suspends the user process until the ikonas device has interrupted (for whatever reason - the 
user process has to set the interrupt enables). 

/dev/ik 

DIAGNOSTICS 
None. 

BUGS 
An invalid access (e .... lonaword) to a mapped interface resister can cause the system to crash 
with a machine check. A user process could possibly cause infinite interrupts hence brinsinI 
thinp to a crawl. 
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NAME 
i1 - Interlan 10 Mb/s Ethernet interface 

SYNOPSIS 
lienee UO at ubaO car 161000 Tector Ilrint UdDt 

DESCIJPTION 
The ilinterface provides access to a 10 Mb/s Ethernet network through an Interlan controller. 

The host's Internet address is specified at boot time with an SIOCSIFADDR ioctl. The ec 
interface employs the address resolution protocol described in arp(4P) to dynamically map 
between Internet and Ethernet addresses on the local network. 

The interface normally tries to use a "trailer" encapsulation to minimize copying data on input 
and output. This may be disabled, on a per-interface basis, by setting the IFF _NOTRAILERS 
t1aa with an SIOCSIFFLAGS ioctl. 

DIAGNOSTICS 
U~: Input error. The hardware indicated an error in readinl a packet oft'the cable or an ille­
plly sized packet. 

U~: can't handle.nw. The interface was handed a messqe with addresses formatted in an 
unsuitable address family; the packet was dropped. 

SEE ALSO 
intro(4N), inet(4F), arp(4P) 

BUGS 
The PUP protocol family should be added. 
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NAME 
imp - IP22 network interface 

SYNOPSIS 
pseudo-devlce Imp 

DESCRIPTION 
The imp interface, as described in BBN Report 1822, provides access to an intelligent message 
processor normally used when participating in the Department of Defense ARPA network. The 
network interface communicates through a device controller, usually an ACC LHIDH or DEC 
IMP-llA, with the IMP. The interface is "reliable" and "flow-controlled" by the host-IMP 
protocol. 

To configure IMP support, one of acc(4) and c33(4) must be included. The network number on 
which the interface resides is specified at boot time using the SIOCSIFADDR iocll. The host 
number is discovered through receipt of NOOP messages from the IMP. 

The network interface is always in one of four states: up, down, initializing, or going down. 
When the system is booted, the interface is marked down. If the hardware controller is suc­
cessfully probed, the interface enters the initializing state and transmits three NOOP messages 
to the IMP. It then waits for the IMP to respond with two or more NOOP messages in reply. 
When it receives these messages it enters the up state. The going down state is entered only 
when notified by the IMP of an impending shutdown. Packets may be sent through the inter­
face only while it is in the up state. Packets received in any other stale are dropped with the 
error ENETDOWN returned to the caller. 

DIAGNOSTICS 
imp~: leader error. The IMP reported an error in a leader (1822 message header). This 
causes the interface to be reset and any packets queued up for transmission to be purged. 

Imp%ll: lIoml down In 30 !IeCtInds. 
im~: loiul down for hardwue PM. 
Imp%ll: loiul down for reload software. 
im~: 110m. down for emellency reset. The Network Control Center (NCC) is manipulating 
the IMP. By convention these messages are reported to all hosts on an IMP. 

Imp~: reset (host %II/Imp %II). The host has received a NOOP message which caused it to 
reset its notion of its current address. This normally occurs at boot time, though it may also 
occur while the system is running (for example, if the IMP-controller cable is disconnected, 
then reconnected). 

im~: host dead. The IMP has noted a host, to which a prior packet was sent, is not up. 

lmp%ll: host unreachable. The IMP has discovered a host, to which a prior packet was sent, is 
not accessible. 

Imp~: dllta error. The IMP noted an error in data transmitted. The host-IMP interface is 
reset and the host enters the inil state (awaiting NOOP messsges). 

Imp%d: interface reset. The reset process has been completed. 

imp%ll: mllUki!d down. After receivinl a "going down in 30 seconds" message, and waiting 30 
seconds, the host has marked the IMP unavailable. Before packets may be sent to the IMP 
again, the IMP must notify the host, through a series of NOOP messsges, that it is back up. 

imp~: can't handle af%d. The interface was handed a message with addresses formatting in 
an unsuitable address family; the packet was dropped. 

SEE ALSO 
intro(4N), inet(4F), acc(4), css(4) 

4th Berkeley Distribution 27 July 1983 
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IMP (4P) UNIX Programmer's Manual IMP (4P) 

NAME 
imp - IMP raw socket interface 

SYNOPSIS 
#include <sys/socket.h> 
#include <netlnet/In.h> 
#include <netlmp/U_lmp.h> 

5 - socket(AF_IMPLINK, SOCK_RAW, IMPLINK_IP}; 

DESCRIPTION 
The raw imp socket provides direct access to the imp(4) network interface. Users send packets 
through the interface using the send(2) calls, and receive packets with the recv(2), calls. All 
outgoing packets must have space for an 1822 96-bit leader on the front. Likewise, packets 
received by the user will have this leader on the front. The 1822 leader and the legal values for 
the various fieldS are defined in the include file <netimplifJmp.h>. 

The raw imp interface automatically installs the length and destination address in the 1822 
leader of all outgoing packets; these need not be filled in by the user. 

DIAGNOSTICS 
An operation on a socket may fail with one of the following errors: 

[EISCONN] when trying to establish a connection on a socket which already has one, or 
whc:n trying to send a datagram with the destination address specified and the 
socket is already connected; 

[ENOTCONN] when trying to send a datagram, but no destination address is specified, and 
the socket hasn't been connected; 

[ENOBUFS] when the system runs out of memory for an internal data structure; 

[EADDRNOTAVAIL] 
when an attempt is made to create a socket with a network address for which 
no network interface exists. 

SEE ALSO 
intro(4N), inet(4F), imp(4) 

4th Berkeley Distribution 26 March 1982 






















































































































































































































