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NAME 
core - format of core image file 

DESCRIPTION 
The system writes out a core image of a terminated process 
when any of various errors occur. Signal(2) describes �r�e�a�~� 

sons for errors. The most common errors are memory �v�i�o�l�a�~� 

tions, illegal instructions, bus errors, and user-generated 
quit signals. The core image is called core and is written 
in the working directory of the process (provided it can be; 
normal access controls apply). A process with an effective 
user ID different from the real user ID will not produce a 
core image. 

The first section of the core image is a copy of the 
system's per-user data for the process, including the �r�e�g�i�s�~� 

ters as they were at the time of the fault. The size of 
this section depends on the parameter usize, which is 
defined in /usr/include/sys/param.h. The remainder 
represents the actual contents of the user's core area when 
the core image was written. If the text segment is read­
only and shared, or separated from data space, it is not 
dumped. 

The format of the information in the first section is 
described by the user structure of the system, defined in 
/usr/include/sys/user.h. The locations of the registers are 
outlined in /usr/include/sys/reg.h. 

SEE ALSO 
crash( 1M), sdb( 1), setuid(2), signal(2). 
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NAME 
cpio ~ format of cpio archive 

DESCRIPTION 
When the .0 option of cpio(1) is not used, the 
structure is: 

struct { 
short 

ushort 

short 

h magic, 
h_dev; 
h_ ino , 
h mode, 
h-uid, 
h-gid; 
h:nlink, 
h rd ev , 
h=mtime[2], 
h namesize, 
h-filesize[2]; 

file header 

char h=name[h_namesize rounded to word]; 
} Hd r ; 

When the.o option is used, the header information is 
described by: 

sscanf( Chdr, "%60%60%60%60%60%60%60%60% 11lo%60%11lo%s", 
&Hdr.h magic, &Hdr.h dev, &Hdr.h ino, &Hdr.h mode, 
&Hdr.h-uid, &Hdr.h gid, &Hdr.h nlink, &Hdr.h-rdev, 
&LongtTme, &Hdr.h_namesize,&LOngfile,Hdr.h_name); 

Longtime and Longfile are equivalent to Hdr.h mtime and 
Hdr:~lesize, respectively. The contents or-e~file are 
recorded in an element of the array of varying length struc~ 
tures, archive, together with other items describing the 
file. Every instance of h magic contains the constant 
070707 (octal). The items h dev through h mtime have mean~ 
ings explained in stat(2). The lengt~-f--the null­
terminated pathname ~ame, including the null byte, is 
given by h namesize. 

The last record of the archive always contains the name 
TRAILER!!!. Special files, directories, and the trailer are 
recorded with h filesize equal to zero. 

SEE ALSO 
cpio(1), find(1), stat(2). 
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NAME 
dir - format of directories 

SYNOPSIS 
'include <sys/dir.h> 

DESCRIPTION 
A directory behaves exactly like an ordinary file, except 
that no user may write into a directory. The fact that a 
file is a rlirectory is indicated by a bit in the flag word 
of its inode entry (see ~(4». The structure of a direc­
tory entry as given in the include file is: 

lIifnrlef DIRSIZ 
IIdefine DIRSIZ 14 
II en d i f 
struct d i r ec t 
{ 

ino t rl ino· 
char 

- , 
d_name[DIRSIZ]; 

} ; 

By convention, the first two entries in each directory are 
for anrl The first is an entry for the directory 
itself. The seconrl is for the parent directory. The mean­
ing of •• is morlified for the root directory of the master 
file system; because there is no parent, has the same 
meaning as •. 

SEE ALSO 
fs(4). 
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NAME 
errfile ~ error~log file format 

DESCRIPTION 
When hardware errors are detected by the system, an error 
record is generated and passed to the error-logging daemon 
for recording in the error log for later analysis. The 
default error log is lusr/adm/errfile. 

The format of an error record depends on the type of error 
that was encountered. Every record, however, has a header 
with the following format: 

s t r u c t err hd r { 
short 
short 
time t 

} ; 

e_type; 
e_len; 
e_time; 

1* record type *1 
1* bytes in record (inc hdr) *1 
1* time of day *1 

The permissible record types are as follows: 

IIdefine E GOTS 010, 1* star t for the UNIX/TSII -IIdefine E GORT 01 1 1* start for the UNIX/FTII -II d e fi n e E STOP 012 1* stop *1 -IIdefine E TCHG 013 1* time change II -IIdefine E CCHG 014 II configuration change II -IIdefine E BLK 020 II block device error *1 -ildefine E STRAY 03() II stray interrupt II -IIdefine E - PRTY 031 II memory parity II 

Some records in the error file are of an administrative 
nature. These include the startup record that is entered 
into the file when logging is activated, the stop record 
that is written if the daemon is terminated "gracefully", 
and the time-change record that is used to account for 
changes in the system's time-of-day_ These records have the 
following formats: 

struct estart { 
short 
struct utsname 

} ; 

IIdefine eend errhdr 

struct etimchg 
time t 

} ; 

e_cpu; II CPU type II 
e_name;/1 system names II 

II record header II 

e_ntime;/1 new time II 
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SEE 

Stray interrupts cause a record with the following format to 
be loggerl: 

struct estray 
uint 1* stray loc or device addr *1 

} ; 

Generation of memory subsystem errors is not supported in 
tr.is release. 

Error records for block devices have the following format: 

struct eblock 
d ev t e_dev; 1* "true" major + minor d ev 
physadr e_regloc; 1* controller address *1 
short e bacty; 1* other block liD activity -struct iostat { 

long io_ops; 1* number readlwrites *1 
long io misc; 1* number "other" operations 
ushort io_unlog; 1* number unlogged errors *1 

e stats; 
short e_bflags; 1* read/write, error, etc *1 
short e cyloff; 1* logical dey star t cyl *1 -darldr t e_bnum; 1* logical block number *1 
ushort e bytes; 1* number bytes to transfer 
padrlr t e_memadd; 1* buffer memory address *1 
ushort e_rtry; 1* number retries *1 

no 

*/ 

. * I 

*1 

short e_nreg; 1* number d ev ic e registers *1 
} ; 

The following values are used in the e bflags word: 

IIdefine E WRITE 0 - 1* wr i te operation *1 
/ldefine E REA D 1 1* read operation *1 -#define E NOlO 02 /* no liD pending */ -#define E PHYS 04 1* physical lID *1 -IIdefine E FORMAT 010 /* Formatting Disk*1 -IIdefine E ERROR 020 1* IIO fa i 1 ed *1 -

ALSO 
errd emon( 1 M) • 
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NAME 
filehrlr - file hearler for common object files 

SYNOPSIS 
linclude <filehdr.h> 

DESCRIPTION 

SEE 

Every common object file begins with a 20~byte header. The 
following C struct declaration is used: 

struct filehdr 
{ 

unsigned short f magic 1* magic number *1 -unsigned short f nscns 1* number of sections *1 -long f timdat ; 1* time & date stamp *1 
long f _sym pt r ; 1* fi 1 e ptr to sym ta b *1 
long f nsyms . 1* iI symtab entries *1 , 
unsigned short f_opthdr ; 1* sizeof(opt hdr) *1 
unsigned short f fl ags 1* fl ags *1 -

F symptr is the byte offset into the file 
bol table can be found. Its value can be 
in fseek(3S) to position an 1/0 stream to 
See ~thdr(4) for the structure of 
header. The valid magic number is: 

at which the sym­
used as the offset 
the symbol table. 
the optional aout 

#define MC68MAGIC 0520 1* magic number *1 

The value in f timdat is obtained from the ~(2) 
call. Flag b~currently defined are: 

system 

IIdefine F PELFLG 00001 1* relocation entries stripped *1 -ildefine F EXEC 00002 II fi 1 e is ex ec utabl e *1 
#define F LNNO 00004 II line numbers stripped II 
#define F LSYMS 00010 II local·symbols stripped *1 
Iidefine F MINMAL 00020 - 1* minimal obj ec t fi1 e *1 
IIdefine F UPDATE 00040 1* - upd ate fi 1 e, ogen produced *1 
IIdefine F SWABD 00100 1* fi 1 e is II pr e~swabbed" *1 -IIdefine F AP16WR 00200 1* 16..,..bit DEC host *1 -IIdefine F AR32WR 00400 1* 32.,.bit DEC host *1 -IIdefine F AR32W 01000 1* non..,..DEC host *1 -#define F PATCH 02000 1* "patch" list in opt hdr *1 -

ALSO 
time(2) , fseek(3S) , a.out(4), aouthdr(4) • 
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NAME 
file system - format of system volume 

SYNOPSIS 
'include <sys/filsys.h> 
Uinclude <sys/types.h> 
#include <sys/param.h> 

DESCRIPTION 
Every file system storage volume has a common format for 
certain vital information. Every such volume is nivined 
into a certain number of 512-byte long sectors. Sector 0 is 
unused ann is available to contain a bootstrap program or 
other information. 

Sector 1 is the superblock. The format of a superblock is: 

II 
I Structure of the superblock 
II 

struct filsys 

} ; 

ushort 
dadnr t 
short 
darldr t 
short 
ino t 
char 
char 
char 
char 
time t 
short 
dad d r t 
inc t 
char 
char 
long 
long 
long 

s isize; 
s_fsize; 

II si ze in blocks of i~list II 

s nfree; 
s=free[NICFPEEJ; 

II 
II 
II 
II s ninode; 

s:inode[NICINODJ; II 
s_flock; II 
s_ilock; II 
s_fmod; II 
s_ronly; II 
s time; II 
s:dinfo[4J; II 
s_tfree; 
s tinone; 

II 
II 
II 
II 

size in blocks of entire volump 
n urn b e r 0 fad d res s e sin s fr e e -¥ 

free block list II 
number of inodes in s inode *1 
free inode list II 
lock during free list manipulat 
lock during i~list manipulation 
superblock modified flag *1 
mounted read-only flag II 
last superblock update II 
device information II 
total free blocks*1 
total free inodes II 
file system name II 
file system pack name II 

s - fn am e [ 6 J ; 
s=fpack[6]; 
s_fill[13]; 
s_magic; 
s_type; 

II ADJUST size of filsys to 512 *1 
II magic number to indicate new fi 
II type of new file system II 

#define FsMAGIC Oxfd187e20 II s magic number II 
II 512-byte block II 
II 1024-.byte block II 

#define Fs1b 1 
#define Fs2b 2 

S type indicates the file system type. Currently, two types 
of file systems are supported: the original 512~byte 

oriented ann the new improved 1024-byte oriented. S magic 
is used to distinguish the original 512-byte oriented file 
systems from the newer file systems. If this field is not 
equal to the magic number, FsMAGIC. the type is assumed to 
be Fs1b, otherwise the ~type field is used. In the 
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following description, a block is then determined by the 
type. For the original 512~byte oriented file system, a 
block is 512 bytes. For the 1024~byte oriented file system, 
a block is 1024 bytes or two sectors. The operating system 
takes care of all conversions from logical block numbers to 
physical sector numbers. 

S isize is the address of the first data block after the i~ 

list; the i-list starts just after the super-block, namely 
in block 2; thus the i-list is s isize~2 blocks long. 
S fsize is the first block not potentially available for 
allocation to a file. These numbers are used by the system 
to check for bad block numbers; if an "impossible" block 
number is allocated from the free list or is freed, a diag~ 

nostic is written on the on~line console. Moreover, the 
free array is cleared, so as to prevent further allocation 
from a presumably corrupted free list. 

The free list for each volume is maintained as follows. The 
s fr e ear ray con t a ins, in s fr e e [ 1 ], ••• , s fr e e [s n f r e e ~ 1 J , 
up to 49 numbers of free blocks. S free[~-rs the block 
number of the head of a chain of blocks constituting the 
free list. The first long in each free~chain block is the 
number (up to 50) of free .... block· numbers listed in the next 
50 longs of this chain member. The first of these 50 blocks 
is the link to the next member of the chain. To allocate a 
block: decrement 5 nfree, and the new block is 
s free[s nfreeJ. If the new block number is 0, there are no 
blocks left:-go give an error. If s nfree became 0, read in 
the block named by the new block number, replace s nfree by 
its first word, and copy the block numbers in the next 50 
longs into the s free array. To free a block, check if 
s nfree is 50; if so, copy s nfree and the s free array into 

.it, write it out, and set s nfree to O. In any event set 
s free[s nfree] to the freed block's number and increment 
s nfree. 

S tfree is the total free blocks available in the file sys~ 

tern • 

S ninode is the number of free i-numbers in the s inode 
array. To allocate an inode: if s ninode is greater than 0, 
decrement it and return s inode[s ninode]. If it was 0, 
read the i~list and place the numbers of all free inodes (up 
to 100) into the s inode array, then try again. To free an 
inode, provided s ninode is less than 100, place its number 
into s inode[s ninode] and increment s ninode. If s ninode 
is already 100, do not bother to enter the freed inOde into 
any table. This list of inodes is only to speed up the 
allocation process; the information as to whether the inode 
is really free or not is maintained in the inode itself. 

S tinode is the total free inodes available in the file sys~ 
tem. 
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~ flock and s ilock are flags maintained in the core copy of 
the file system while it is mounted and their values on disk 
are immaterial. The value of s fmod on disk is likewise 
immaterial; it is used as a flag to indicate that the 
super~block has changed and should be ·copied to the disk 
during the next periodic update of file system information. 

~-!£nly is a read~only flag to indicate write~protection. 

S time is the last time the super~block of the file system 
was--Changed, and is the number of seconds that have elapsed 
since 00:00 Jan. 1, 1970 (GMT), During a reboot, the s tim! 
of the super~block for the root file system is used to set 
the system's idea of the time, 

S fname is the name of the file system and 
name of the pack. 

s fpack is the 

T-numbers begin at 1, and the storage for inodes begins in 
block 2. Also, inodes are 64 bytes long. Inode 1 is 
reserved for future use. Inode 2 is reserved for the root 
directory of the file system, but no other i~number has a 
built-in meaning. Each inode represents one file. For the 
format of an inode and its flags, see inode(4), 

/usr/include/sys/filsys.h 
/usr/include/sys/stat.h 

SEE ALSO 
fsck(1M), fsdb(1M), mkfs(1M), inode(4). 
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NAME 
fspec - format specification in text files 

DESCRIPTION 
It is sometimes convenient to maintain text files on the 
UNIX System with non-standard tabs, (i.e., tabs which are 
not set at every eighth column). Such files must generally 
be converted to a standard format, frequently by replacing 
all tabs with the appropriate number of spaces, before they 
can be processed. by UNIX System commands. A format specifi­
cation occurring in the first line of a text file specifies 
how tabs are to be expanded in the remainder of the file. 

A format specification consists of a sequence of parameters 
separated by blanks and surrounded by the brackets <: and 
:>. Each parameter consists of a keyletter, possibly fol~ 

lowed immediately by a value. The following parameters are 
recognized: 

ttabs The t parameter specifies the tab settings for 
the file. The value of tabs must be one of the 
following: 

1. a list of column numbers separated by com­
mas, indicating tabs set at the specified 
columns; 

2. a ~ followed immediately by an integer n, 
indicating tabs at intervals of ~ columns; 

3. a ~ followed by the name of a "canned" tab 
specification. 

Standard tabs are specified by 
equivalently, t1.9.11,25.etc. The 
which are recognized are defined by 
command. 

t-8, or 
canned tabs 

the tabs(1) 

ssize The s parameter specifies a maximum line size. 
The value of size must be an integer. Size 
checking is performed after tabs have been 
expanded, but before the margin is prepended. 

mmargin The m parameter specifies a number of spaces to 
be prepended to each line. The value of margin 
must be an integer. 

d The d parameter takes no value. Its presence 
indicates that the line containing the format 
specification is to be deleted from the converted 
file. 

e The e parameter takes no value. Its presence 
indicates that the current format is to prevail 
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only until another format 
encountered in the file. 

FSPEC(4) 

specification is 

Default values, which are assumed for parameters not sup­
plied, are t-8 ann mO. If the s parameter is not specified, 
no size checking is performed. If the first line of a file 
does not contain a format specification, the above defaults 
are assumed for the entire file. The following is an exam­
ple of a line containing a format specification: 

* <:t5,10,15 s72:> * 

If a format specification can be disguised as a comment, it 
is not necessary to corle the d parameter. 

SEE ALSO 
ed(1), newform(1), tabs(1). 
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NAME 
gettvdefs - speed and terminal settings used by getty 

DESCRIPTION 
The /etc/gettydefs file contains information used by 
getty(1M) to set up the speed and terminal settings for a 
Tine: It supplies information on what the login prompt 
should look like. It also supplies the speed to try next if 
the user indicates the current speed is not correct by typ­
ing a <~eak> character. 

Each entry in /etc/gettydefs has the following format: 

label# initial-flags # final~flags # login~prompt #next­
label 

Each entry is followed by a blank line. Lines that begin 
with # are ignored and may be used to comment the file. The 
format fields can contain quoted characters of the form \b, 
\n, \0, etc., as well as \nnn, where nnn is the octal value 
of the desired character. The fields are: 
1 ab el 

initial..,.flags 

This is the string against which getty(1M) 
tries to match its second argument. It is 
often the speed at which the terminal is sup..,. 
posed to run, e.g., 1200, but it needn't be. 
If getty(1H) is called without a second argu­
ment, then the first entry of /etc/gettydefs 
is used, thus making the first entry of 
/etc/gettydefs the default entry. The first 
entry is also used if getty(1M) can't find 
the specified label. If /etc/gettydefs 
itself is missing, there is one entry built 
into the command which will bring up a termi­
nal at 300 baud. 

These flags are the initial ioctl(2) settings 
to which the terminal is to be set if a ter­
minal type is not specified to getty(1M). 
Getty(1M) understands the symbolic names 
specified in /usr/1nclude/sys/termio.h (see 
termio(7). Normally only the speed flag is 
required in the initial-flags field. 
Getty(1M) automatically sets the terminal to 
raw input mode and takes care of most of the 
other flags. The initial-flag settings 
remain in effect until getty'"[1M) executes 
10gin(1). 

These flags take the same values as the 
initial-flags and are set just before 
getty(1M) executes 10gin(1). The speed flag 
is again required. The composite flag SANE 
takes care of most of the other flags that 
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FILES 

nextor-label 

need to be set so that the processor and ter~ 

minal communicate in a rational fashion. The 
other two commonly specified final~flags are 
TAB3 (tabs are sent to the terminal as 
spaces) and HUPCL (the line is hung up on the 
final close). 

This entire field is printed as the login~ 

prompt. White~space characters (space:-tab, 
and new-line) are included in this field, 
unlike the other fields in which white space 
is ignored. 

This field indicates the next entry label in ---the table that getty(1M) should use if the 
user types a <break> or the input cannot be 
read. Usually, a series of speeds are linked 
together in a closed set. No matter where 
the set is entered, the correct speed can be 
obtained. For example, 2400 is linked to 
1200, which in turn is linked to 300, which 
finally is linked to 2400. 

After making or modifying /etc/gettydefs, it is strongly 
recommended that the file be run through getty(1M) with the 
check option to be sure there are no errors. 

/ etc/ gettyd e fs 

SEE ALSO 
getty(1M), termio(7), login(1), ioctl(2). 
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NAME 
gps - graphical primitive string, format of graphical files 

DESCRIPTION 
GPS is a format used to store graphical nata. Several rou~ 

tines have been nevelopen to edit and display GPS files on 
various devices. Also, higher level graphics programs such 
as £lot (in ~~(1G)) ann vtoc (in to£(1G)) produce GPS for~ 
mat output files. 

A GPS is composen of five types of graphical nata or primi­
tives. 

GPS PRIMITIVES 
lines The lines primitive has a variable number of 

points from which zero or more connected line seg~ 
ments are produced. The first point given pro­
duces a move to that location. (A move is a relo­
cation or-the graphic cursor withOut drawing.) 
Successive pOints produce line segments from the 
previous point. Parameters are available to set 
~lor, weight, and style (see below). 

arc The arc primitive has a variable number of points 
to which a curve is fit. The first point produces 
a ~ to that point. If only two points are 
included, a line connecting the pOints will 
result. If three pOints are included, a circular 
arc through the pOints is drawn. If more than 
three points are included, lines connect the 
points. (In the future, a spline will be fit to 
the pOints if they number greater than three.) 
Parameters are available to set col~, weight, ann 
style. 

text The text primitive draws characters. It requires 
a single pOint which locates the center of the 
first character to be drawn. Parameters are 
color, ~, textsize, and textangle. 

hardware The hardware primitive draws hardware characters 
or gives control commands to a hardware device. A 
single pOint locates the beginning location of the 
hardware string. 

comment A comment is an integer string that is included in 
a GPS file but causes nothing to be displayed. 
All GPS files begin with a comment of zero length. 

GPS PARAMETERS 
color Color is an integer value set for ~,lines, and 

text primitives. 
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weight Weight is an integer value set for ~~ 
primitives to indicate line thickness. 
o is narrow weight, 1 is bold weight, 
medium weight. 

GPS(4) 

ann lines 
The value 

and 2 is 

style Style is an integer value set for lines and arc 
primitives to give one of the five different line 
styles that can be drawn on Tektronix 4010 series 
storage tubes. They are: 

o so 1 i d 
1 dotted 
2 dot dashed 
3 dashed 
4 long dashed 

font An integer value set for ~!! primitives to desig~ 
nate the text font to be used in drawing a charac­
ter string. (Currently font is expressed as a 4~ 

bit weight value followed by a 4-bit style value.) 

textsize Textsize is an integer value used in text primi­
tives to express the size of the characters to be 
drawn. Textsize represents the height of charac­
ters in absolute universe~units and is stored at 
one~fifth this value in the size-orientation (so) 
word (see below). --

textangle Textangle is a signed integer value used in text 
primitives to express rotation of the character 
string arounn the beginning pOint. Textangle is 
expressed in degrees from the positive x-axis and 
can be a positive or negative value. It is storeo 
in the size~orientation (so) word as a value 
256/360 of its absolute valu;: 

ORGANIZATION 
GPS primitives are organized internally as follows: 

lines 
arc 
text 
hardware 
oommen t 

ow 

cw poin~ sw 
cw .l?0ints sw 
cw Eoin t sw so [string] 
cw poin t [string] 
cw [string] 

Cw is the control word and begins all primitives. 
It consists of 4 bits that contain a primitive­
type corle and 12 bits that contain the word-count 
for that primitive. 

pointea) Point(s) is one or more pairs of integer coordi­
nates. Text and hardware primitives only require 
a single pOint. point(~) are values within a 
Cartesian plane or universe having 64K (-32K to 
+32K) points on each axis. 
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sw 

so 

string 

GPS(4) 

Sw is the style~word and is used in li~~, ~S' 
ann text primitives. The first 8 bits contain 
color information. In arc and lines the last 8 ----- --- -----bits are divided as 4 bits weight and 4 bits 
style. In the text primitive the last 8 bits of 
sw contain the rent. 

So is the size~orientation word used in text prim~ 
Ttives. The first 8 bits contain text-STZe (see 
textsize) and the remaining 8 bits contain text 
rotation (see textangle). 

String is a null-terminated character string. If 
the string does not end on a word boundary, an 
arlditional null is added to the GPS file to assure 
word~boundary alignment. 

SEE ALSO 
graphics(1G). 



/ 

O~OUP(~) O~OUP'~) 

NAHE 
group ~ group file 

DESCRIPTION 

FILES 

Group contai~s tr.e following information for each group: 

group name 
e~crypted password 
numerical group ID 
comma~separated list of all users allowed in the group 

This is an ASCII file. The fields are separated by 
each group is separaterl from the next by a new~line. 
password field is null, no password is demanded. 

colons; 
If the 

This file resides in directory /etc. Because of the 
encrypted passwords, it can and does have general read per­
mission and can be used, for example, to map numerical group 
IDs to names. 

/etc/group 

SEE ALSO 
newgrp( 1), passwd( 1), crypt(3C), passwd(4). 
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NAHE 
inittab - script for the init process 

DESCRIPTION 
The /etc/inittab file supplies the script for init(1H) to 
perform as a general process dispatcher. The process that 
constitutes the majoritv of init's process dispatching 
activities is the line process--;etclgetty, which initiates 
individual terminal lines. Other- processes typically 
dispatched by init are daemons and the shell. 

NOTE: Within this section, the term init always refers to 
the program oescr-ibed in .i1:!.2J:.( 1H) • 

T~e initt~ file is composed of entries that are position­
dependent ano have the following format: 

id:rstate:action:process 

Each entry is delimited by a new-line; however, a backslash 
(\) preceding a new-line indicates a continuation of the 
entry. Up to 512 characters per entry are permitted. Com­
ments may be inserted in the process field using the sh(1) 
convention for comments. Comments for lines that spawn 
gettys are displayed by the who(1) command. It is expected 
tha~they will contain some infOrmation about the line such 
as the location. There are no limits (other than maximum 
entry size) imposeo on the number of entries within the 
inl~~~ file. The entry fields are: 

id 

rstate 

This field is 1 to 4 characters used to uniquely 
identify an entry. 

This field defines the run-level in which this 
entry is to be processed. iUn=Ievels effectively 
correspond to a configuration-of processes in the 
svstem. That is, each process spawned by init is 
a~signed a run-level or run-levels in which~ is 
allowed to-eiist-.--The run-levels are represented 
by a number ·ranging fromo-through 6. As an exam­
ple, if the system is in run-level 1, only those 
entries having a 1 in the rstate field will be 
processed. When init is requested to change ~~­
levels, all processes which do not have an entry 
in the rstate field for the target run-level will 
be sent the warning signal (SIGTERM)-and allowed a 
20-second grace period before being forcibly ter­
minated by a kill signal (SIGKILL). The rstate 
field can define multiple run-levels for a process 
by selecting more than one-run-level in any combi­
nation from 0-6. If no run-level is specified, 
action will be taken on this proc~ for all run-
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action 

/ 

INITTAB(4) 

levels, 0-6. There are three other values, a, b, 
anrl-c~ w~icr. can appear in the rstate field, even 
tho u g ~ the y are not t rue r un=IeV e 1 s • En t r i e s 
w~ich have these characters i~--the--rstate field 
are processed only when the telinit (see init(1M)) 
process requests them to be run (regardlessof the 
current ~-~vel of the system). They differ 
from run-levels in that the system is only in 
these states for as long as it takes to execute 
all the entries associated with the states. A 
process started by an a, b, or c command is not 
killed when init changes levels. They are only 
killed if therr-line in /etc/inittab is marked off 
in the action fip.ld, their line is deleted 
entirely -rrom-/etc/inittab, or init goes into the 
SINGLE USER state. ------ ---
Key words in this field tell init how to treat the 
process specified in the Erocess field. The 
actions recognized by init are as follows: 

respawn 

wait 

onoe 

boot 

If the process does not exist, init 
is to start the process, not wait 
for its termination (continue scan­
ning the inittab file), and, when it 
dies, restart the process. If the 
process currently exists ~ is to 
do nothing ano continue scanning the 
inittab file. 

When init enters the run-level that 
matches-the entry's rstat;:-rt is to 
start the process and wait for its 
termination. All subsequent reads 
of the inittab file while init is in 
the same run-level will cause init 
to ignore this entry. 
When init enters a run-level that 
matches the entry's rstate, it is to 
start the process, not wait for its 
termination ano, when it dies, not 
restart the process. If a new run­
level is entered when the process-Ts 
still running, the program will not 
be restarted. 

The entry is to be processed only at 
init's boot-time read of the inittab 
file. Init is to start the proc~ 
not wait for its termination, and, 
when it dies, not restart the 
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bootwait 

power fail 

power wa i t 

off 

ondemand 

1n1tdefault 

INITTAB(4) 

process. In order for this instruc­
tion to be meaningful, either the 
rstate should be the default or it ---must match init's run-level at boot --- --- -----time. This action is useful for an 
initialization function following a 
hardware reboot of the system. 

The entry is to be processed only at 
init's boot-time read of the inittab 
file. Init is to start the process, 
wait for its termination, and, when 
it dies, not restart the process. 

Init is to execute the process asso­
ciated with this entry only when it 
receives a powerfail signal (SIGPWR; 
see signal(2)). 

Init is to execute the process asso­
ciated with this entry only when it 
receives a power fail signal (~IGPWR) 
and is to wait until the process 
terminates before continuing any 
processing of inittab. 

If the process associated with this 
entry is currently running, init is 
to send the warning signal (SIGTERM) 
and wait 20 seconds before forcibly 
terminating the process via the kill 
signal ($IGKILL). If the process is 
nonexistent, init is to ignore the 
entry. 

This instruction is really a synonym 
for the respawn action. It is func­
tionally identical to respawn but is 
given a different keyword in order 
to divorce its association with 
run-levels. This is used only with 
the a, b, or c values described in 
the rstate field. 

An entry with this action is scanned 
only when init is initially invoked. 
~ uses this entry, if it exists, 
to determine which run-level' to 
enter initially. It does this by 
taking the highest ~-l!!~l speci­
fied in the rstate field and using 
that as its initial state. If the 
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FILES 

sysinit 

rst~~ field is empty, this is 
interpreted as 0123456 and init will 
enter run-level 6. If the initde­
fault entrY-rs-s, ~l! will start in 
the SINGLE USER state. If init 
doesn't-rind an-rnitdefault entry-rD 
/etc/1n1ttab, it will request an 
initial run-level from the user at 
reboot time. 

Entries of this type are executed 
before init tries to access the con­
sole. It is expected that this 
entry will be only used to initial­
ize devices on which init might try 
to ask the run-level question. 
These entries are ---executed and 
waited for before continuing. 

This is a sh command to be executed. The entire 
process fiP.ld is prefixed with exec and passed to 
a forked sh as sh -c 'exec com~t. For thi s 
reason, any legal ~ syntax can appear in the the 
process field. Comments can be inserted with the 
; 'comment syntax. 

/etc/inittab 

SEE ALSO 
getty(1H), init(1M), sh(1), who(1), exec(2), open(2), sig­
nal(?) • 
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NAME 
inode ~ format of an inode 

SYNOPSIS 
'include <sys/types.h) 
'include <sys/ino.h) 

DESCRIPTION 

FILES 

An inode for a plain file or directory in a file system has 
the following structure defined by <sys/ino.h). 

1* Inode structure as it appears on a disk block. *1 
struct dinode 
{ 

ushort di mod e; 1* mod e and type of fi 1 e *1 
short di _nlink; 1* number of links to fi 1 e 
ushort di _uid; 1* owner's user id *1 
ushort di gid-- , 1* owner's group id *1 
off t di _si ze; 1* number of bytes in fi 1 e 
char di_addr[40]; 1* disk block addresses *1 
time t di _atime; 1* time 1 ast accessed *1 -time t di mtime; 1* time 1 ast modified *1 -time t di _ctime; 1* time created *1 

} : 
1* 
* the 40 address bytes: 
* 39 used; 13 addresses 
* of 3 bytes each. 
*1 

*1 

*1 

For the meaning of the defined types off t and time t, see 
~~(5). 

lusr/include/sys/ino.h 

SEE ALSO 
stat(2), fs(4), types(5). 
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NAME 
issue - issue identification file 

DESCRIPTION 

FILES 

The file Jete/issue contains the issue or project identifi­
cation to be printed as a login prompt. This is an ASCII 
file which is read by getty(1M) and then written to any ter­
minal spawned or respawned from the lines file. 

/etc/issue 

SEE ALSO 
getty(1H), login(1). 
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NAME 
linenum - line number entries in a common object file 

SYNOPSIS 
'include <linenum.h> 

DESCRIPTION 
The C compiler generates an entry in the object file for 
each C source line on which a breakpoint is possible (when 
invoked with the _g option; see cc(1)). Users can then 
reference line numbers when using-the appropriate software 
test system (see sdb(1)). The structure of these line 
number entries appears below. 

struct lineno 
{ 

union 
{ 

long 
long 

unsigned short 

l_symndx; 
l_paddr ; 
1 ad d r 
1 lnno 

Numbering starts with one for each function. The initial 
line number entry for a function has l-lnno equal to zero, 
and the symbol table index of the function's entry is in 
1 symnrlx. Otherwise, 1 lnno is non~zero, and 1 Eaodr is the 
physical address of the-cod; for the referenced line. Thus 
the overall structure is the following: 

1 arlrlr 1 lnno ---
function sym tab inn ex 0 
physical add ress line 
physical address line 

function symtab ind ex 0 
physical address line 
physical address line 

SEE ALSO 
cc(1), s o b(1), a.out(4). 
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NAME 
ldfcn - common object file access routines 

SYNOPSIS 
'include <stdio.h) 
Hinclude <filehdr.h) 
Dinclude <ldfcn.h) 

DESCRIPTION 
The common object file access routines are a collection of 
functions for reading an object file that is in common 
object file form. Although the calling program must know 
the detailed structure of the parts of the object file that 
it processes, the routines effectively insulate the calling 
program from knowledge of the overall structure of the 
object file. 

The interface between the calling program and the object 
file access routines is based on the defined type LDFILE 
(defined as struct ldfile), which is declared in the header 
file <ldfcn.h). The primary purpose of this structure is to 
provide uniform access to both simple object files and 
object files that are members of an archive file. 

The function Idopen(3X) allocates and initializes the LDFILE 
structure and returns a pOinter to the structure to the cal­
ling program. The fields of the LDFILE structure may be 
accessed individually through macros defined in (ldfcn.h> 
and contain the following information: 

LDFILE *ldptr; 

TYPE(ldptr) The file magic number, used to 
between archive members and 
files. 

distinguish 
simple object 

IOPTR(ldptr) The file pOinter returned by fopen(3S) and 
used by the standard input/output functions. 

OFFSET(ldptr) The file address of the beginning of the 
object file; the offset is non~zero if the 
object file is a member of an archive file. 

HEADER(ldptr) The file header structure of the object file. 

The object file access functions may be divided into four 
categories: 

(1) functions that open or close an object file 

ldopen(3X) and ldaopen 
open a common object file 

ldclose(3X) and ldaclose 

Printed 6 1985 



LDFCN(4) LDFCN(4) 

close a common object file 

(2) functions tr.at read header or symbol table infor~ 
mation 

Idahread(3X) 
read the archive header of a member of an 
archive file 

Idfhread(3X) 
read the file header of a common object file 

Idshread(3X) and ldnshread 
read a section header of a common object file 

Idtbread(3X) 
read a symbol table entry of a common object 
file 

Idgetname(3X) 
retrieve a symbol name from a symbol table 
entry or from the string table 

(3) functions that position an object file at (seek 
to) the start of the section, relocation, or line 
number information for a particular section. 

ldohseek(3X) 
seek to the optional file header of a common 
object file 

Idsseek(3X) and ldnsseek 
seek to a section of a common object file 

lrlrseek(3X) and ldnrseek 
seek to the relocation information for a sec~ 
tion of a common object file 

Idlseek(3X) and ldnlseek 
seek to the line number information for a 
section of a common object file 

Idtbseek(3X) 
seek to the symbol table of a common object 
file 

(4) the function Idtbindex(3X) which returns the index 
of a particular common object file symbol table entry 

These functions are described in detail in the manual pages 
identified for each function. 

All the functions except ldopen, ldaopen, and ldtbindex 
return either SUCCESS or FAILURE, which are constants 
defined in <ldfcn.h). Ldopen and ldaopen both return 
pOinters to a LDFILE structure. 

MACROS 
Additional access to an object file is provided through a 
set of macro'S defined in (ldfcn.h). These macros parallel 
the standard input/output file reading and manipulating 
functions, translating a reference of the LDFILE structure 
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into a reference to its file descriptor field. 

The following macros are provided: 

GETC(lrlptr) 
FGETC (lrl ptr) 
GETW(ldptr) 
UNGETC(c, ldptr) 
FGETS(s, n, Idptr) 
FREAD«char *) ptr, sizeof (*ptr), nitems, ldptr) 
FSEEK(ldptr, offset, ptrname) 
FTELL(ldptr) 
REWIND(ldptr) 
FEOF(lrlptr) 
FEFROP(ldptr) 
FILE NO (ld ptr) 
SETBUF(lrlptr, buf) 
STROFFSET(ldptr) 

The STROFFSET macro calculates the address of the string 
table in a object file. See the manual entries for the 
corresponding standard input/output library functions for 
details on the use of these macros. (The functions are 
identified as 3S in Section 3 of this manual.) 

The program must be loaded with the object file access rou­
tine library libld.a. 

WARNINGS 

SEE 

The macro FSEEK defined in the header file <ldfcn.h> 
translates into a call to the standard input/output function 
~eek(3S). FSEEK should not be used to seek from the end of 
an archive file since the end of an archive file may not be 
the same as the end of one of its object file members. 

ALSO 
fopen(3S) , 
I d fh rea rl ( 3 X ) , 
Idohseek(3X) , 
Idshread(3X) , 
Co~ Object 

fseek(3S), Idahread(3X), Idclose(3X), 
Idgetname(3X), Idlread(3X), Idlseek(3X), 
Idopen(3X), Idrseek(3X), Idlseek(3X), 

Idtbindex(3X), Idtbread(3X), Idtbseek(3X). 
K!l~ Format, by I. S. Law. 
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NAME 
master - master device information table 

DESCRIPTION 
This file is used by the config(1M) program to obtain device 
information that enables it to generate the configuration 
files. The file consists of 3 or 4 parts, each separaterl by 
a line with a dollar sign ($) in column 1. Part 1 contains 
device information; part 2 contains names of devices that 
have aliases; part 3 contains tunable parameter information. 
Part 4 is optional anrl contains information related to con­
figuring the M68000 family systems only. Any line with an 
asterisk (*) in column 1 is treated as a comment. 

Part 1 contains lines consisting of at least 10 fields and 
at most 13 fields. The fields are delimited by tabs and/or 
blanks. 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Field 6: 

Field 7: 

Field 8: 

Field 9: 

Field 10: 

rlevice name (8 chars. maximum). 

interrupt vector size (decimal, in bytes). 

device mask (octal)-each "on" bit 
cates that the hanrller exists: 
initialization handler 000040 
failure handler 000020 open 
000010 close handler .000004 read 
000002 write handler 000001 
handler 

indi-
000100 
power­

handler 
handler 

ioctl 

device type inrlicator (octal): 000200 
allow only one of these devices 000100 
suppress count field in the conf.c file 
000040 suppress interrupt vector 000020 
required device 000010 block device 
000004 character d~vice 000002 interrupt 
driven device other than block or char. 
device 

·handler prefix (4 chars. maximum). 

device address size (decimal). 

major device number for block-type device. 

major device number for character-type 
device. 

maximum number of devices per controller 
(decimal). 

maximum bus request level (1 through 7). 
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Fields 11-13: optional configuration table structure 
declarations (8 chars. maximum) 

Part 2 contains lines with 2 fields each: 

Field 1: 

Field 2: 

alias name of device (8 chars. maximum). 

reference name of device (8 chars. max­
imum; specified in part 1). 

Part 3 contains lines with 2 or 3 fields each: 

Field 1: 

Field 2: 

Field 3: 

parameter name (as it 
appears in description 
file; 30 chars. max­
imum) 

parameter name (as it 
appears in the conf.c 
file; 30 chars. max­
imum) 

default parameter 
value (30 chars. max­
imum; parameter 
specification is 
required if this field 
is omitted) 

Part 4 contains M68000-specific lines exactly like those for 
the M68000-specific portion of the dflle. See config (1M) 
for a description of these lines. 

Devices that are not interrupt-driven have an interrupt vec­
tor size of zero. The 040 bit in Field 4 causes config(1M) 
to record the interrupt vectors although the m68kvec.s file 
will show no interrupt vector assignment at those locations 
(interrupts here will be treated as strays). 

SEE ALSO 
config(1M). 
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NAME 
mnttab ~ mounted file system table 

SYNOPSIS 
'include <mnttab.h> 

DESCRIPTION 
Mnttab resides in directory /etc and contains 
devices, mounted by the mount(1M) command, in 
structure as defined by <mnttab.h>: 

st r uc t 

} ; 

mnttab 
char 
char 
short 
time t 

mt dev[10]; 
mt:filsys[ 1 0]; 
mt_ro_flg; 
mt_time; 

a table of 
the following 

Each entry is 26 bytes in length; the first 10 bytes are the 
null-padded name of the place where the ~ecial fil! is 
mounted; the next 10 bytes represent the null-padded root 
name of the mounted special file; the remaining 6 bytes con~ 
tain the mounted special file's read/write permissions and 
the date on which it was mounted. 

The maximum number of entries in mnttab is based on the sys~ 

tern parameter NMOUNT located in /usr/src/uts/cf/conf.c, 
which defines the number of allowable mounted special files. 

SEE ALSO 
mount( 1M), setmnt( 1M). 
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NAME 
passwd - password file 

DESCRIPTION 
Fasswd contains the following information for each user: 

login name 
encrypted password 
numerical user ID 
numerical group ID 
GCeS job number, box number, optional GCeS user ID 
initial working directory 
program to use as Shell 

This is an ASCII file. Each field within each user's entry 
is separated from the next by a colon. The GCeS field is 
used only when communicating with that system, and in other 
installations can contain any desired information. Each 
user entry is separated from the next by a new-line. If the 
pas s wo r d fie 1 dis null, no pas s wo r dis d em an rl e d; i f the 
Shell field is null, the Shell itself is used. 

This file resides in directory letc. Because of the 
encrypted passwords, it can and does have general read per~ 

mission and can be used, for example, to map numerical user 
IDs to names. 

The encrypted password consists of 13 characters chosen from 
a 64-character alphabet (., 1,0-9, A-Z, a~z). If the pass~ 

word is null, the encrypted password is also null. Password 
a gin g i s e f f e c ted f.o rap art i cuI a r use r i f the e ncr y pte d 
password in the password file is followed by a comma and a 
non~null string of characters from the above alphabet. Such 
a string must be introduced in the first instance by the 
superuser. 

The first character of the password age, e.g., M, denotes 
the maximum number of weeks for which a password is valid. 
A user who attempts to login after the password has expired 
will be forced to supply a new one. The next character, 
e.g., ~, denotes the minimum period (in weeks) which must 
expire before the password may be changed. The remaining 
characters define the week (counted from the beginning of 
1970) when the password was last changed. A null string is 
equivalent to zero. M and m have numerical values in the 
range 0~63 that correspond to the 64~character alphabet 
shown above (i.e., 1= 1 week; z = 63 weeks). If m = M = () 
(derived from the string or •• ) the passwo;d m~st be 
changed the next time the user logs in (and the"'''' age" will 
disappear from the user's entry in the password file). If m 
> M (signified, e.g., by the string ./), only the superuser 
will be able to change the password. 
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FILES 
/ etc / pas s wei 

SEE ALSO 
login(1), passwd(l), a641(3C), crypt(3C), getpwent(3C) , 
group(4) • 
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NAME 
plot ~ graphics interface 

DESCRIPTION 
Files of this format are produced by routines described in 
~(3X) and are interpreted for various devices by commanrls. 
described in tplot(1G). A graphics file is a stream of 
plotting instructions. Each instruction consists of an 
ASCII letter usually followed by bytes of binary informa~ 

tion. The instructions are executed in order. A pOint is 
designated by 4 bytes representing the x and y values; each 
value is a signed integer. The last designated point in an 
1, mt n t or p instruction becomes the "current point" for 
the next instruction. 

Each of the following descriptions begins with the name of 
the corresponding routine in plot(3X). 

m move: The next 4 bytes give a new current point. 

n cont: Draw a line from the current point to the point 
given by the next 4 bytes. See tplot(1G). 

p point: Plot the point given by the next 4 bytes. 

1 line: Draw a line from the pOint given by the next 4 
bytes to the point given by the following 4 bytes. 

label: Place the following ASCII string so 
first character falls on the current point. 
is terminated by a new-line. 

e erase: Start another frame of output. 

that its 
The string 

f linemod: Take the following string, up to a new-line, as 
the style for drawing further lines. The styles are 
"dotted", "'solid" t "'longdashed", "shortrlashed" t 

and "dotdashed". This instruction is effective only 
for the -T4014 and -Tver options of tplot(1G) (Tektronix 
4014 terminal and Versatec plotter). 

s space: The next 4 bytes give the lower left corner of 
the plotting area; the following 4 give the upper right 
corner. The plot will be magnified or reduced to fit the 
device as closely as possible. 

Space settings that exactly fill the plotting area with 
unity scaling appear below for devices supported by the 
filters of tplot(1G). The upper limit is just outside the 
plotting area. In every case the plotting area is taken to 
be square; points outside may be displayable on devices 
whose face is not square. 
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DAST 300 space(O, 0, 4096, 4096); 
DASI 300s space(O, 0, 4096, 4096); 
DASI 450 space(O, o , 4096, 4096); 
Tektronix 4014 space(O, o , 3120, 3120); 
Versatec plotter space(O, 0, 2048, 2048); 

SEE ALSO 
graph(lG), tplot(1G), plot(3X) , gps(4) , term(5). 
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NAME 
pnch ~ file format for card images 

DESCRIPTION 
The PNCH format is a convenient representation for files 
consisting of card images in an arbitrary code. 

A PNCH file is a simple concatenation of card records. A 
card record consists of a single control byte followed by a 
variable number of data bytes. The control byte specifies 
the number (which must lie in the range O~80) of data bytes 
that follow. The data bytes are 8~bit codes that constitute 
the card image. If there are fewer than 80 data bytes, it 
is understood that the remainder of the card image consists 
of trailing blanks. 

SEE ALSO 
send(1C) . 
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NAME 
profiie - setting up an environment at login time 

DESCRIPTION 
If a user's login directory contains a file named .profile, 
that file will be executed (via the shell's exec .profile) 
before the user's session begins; .profiles are handy for 
setting exporterl environment variables and terminal modes. 
If the file Jete/profile exists, it will be executed for 
every user before the .profile. The following example is 
typical (except for the comments): 

# Make some environment variables global 
export MAIL PATH TERM 
# Set file creation mask 
umask 22 
# Tell me when new mail comes in 
MAIL=lusr/mail/myname 
n Adrl my Ibin directory to the shell search sequence 
PATH=$PATH:$HOME/bin 
# Set terminal type 
echo "terminal: \c" 
read TERM 
case $TERM in 

300) stty cr2 nlO tabs; tabs; ; 
300s) st ty cr2 nlO tabs; tabs; ; 
450) st t y cr2 nlO tabs; tabs; ; 
hp) st t y crO nlO tab s; tabs; ; 
745l735) st ty cr1 nl1 ~ ta b s ; TERM=745;; 
43) st t y cr1 nlO ~tabs;; 
4014ltek) st ty crO nlO ..... tabs ff 1 ; TERM=4014; echo "\33;";; 
*) echo 

esac 

FILES 
$HOME/.profile 
letc/profile 

SEE ALSO 

"$TERM unknown";; 

env(1), login(1), mail(1), sh(1), 
environ(5), term(5). 

stty(1), su(1), 

• 
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NAME 
reloc - relocation information for a common object file 

SYNOPSIS 
'include <reloc.h> 

DESCRIPTION 
Object. files have one relocation entry for each relocatable 
reference in the text or data. If relocation information is 
present, it will be in the following format. 

struct 
{ 

1* 

r eloc 

long 
long 
short 

* All generics 

r_varldr ; 
r_symndx 
r_type ; 

1* (virtual) adrlress of reference *1 
1* index into symbol table *1 
1* relocation type *1 

* reloc. already performed to symbol in the same section 
*1 

ildefine R ASS o 

1* 
* DEC Processors VAX 11/780 and VAX 11/750 

* 
*/ 

ildefine R RELBYTE 017 
#define P-PELWORD 020 
#define R RELLONG 021 
#define R PCRBYTE 022 
fldefine R PCPWORD 023 
ildefine R PCRLONG 024 

1* 
* Motorola 68000 uses R_RELBYTE, R_RELWORD, R_RELLONG, 
* R PCRBYTE, and R_PCRWORD as for DEC machines above. 
*1 -

As the link editor reads each input section and performs 
relocation, the relocation entries are read. They direct how 
references found within the input section are treated. 

P ABS 

R RELBYTE 

R RELWORD 

The reference is absolute, and no relocation 
is necessary. The entry will be ignored. 

A direct 8~bit reference to a symbol's vir­
tual address. 

A direct 16~bit reference to a symbol's vir­
tual address. 
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R PCRBYTE 

R PCPWORD 

R PCRLONG 

RELOC(4) 

A direct 32~bit reference to a symbol's vir~ 

tual address. 

A "PC~relative" 8-bit reference to a 
symbol's virtual address. 

A "PC-reI ati ve' , 16."..bit reference to a 
symbol's virtual address. 

A "PC..,..relative' , 32~bit reference to a 
symbol's virtual address. 

On the VAX processors, relocation of a symbol index of ~1 

indicates that the relative difference between the current 
segment's start address and the program's load address is 
added to the relocatable address. 

Other relocation types will be defined as they are needed. 

Relocation entries are generated automatically by the assem­
bler and automatically utilized by the link editor. A link 
editor option exists for removing the relocation entries 
from an object file. 

SEE ALSO 
1 d ( 1 ), s t rip ( 1 ), a. 0 u t ( 4 ), s ym s ( 4 ) • 
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NAME 
scnhdr ~ section header for a common object file 

SYNOPSIS 
'include <scnhdr.h> 

DESCRIPTION 
Every common object file has a table of section headers to 
specify the layout of the nata within the file. Each sec~ 

tion within an object file has its own header. The C struc~ 
ture appears below. 

struct scnhdr 
{ 

char 
long 
long 
long 
long 
long 
long 
unsignen short 
unsigned short 
long 

s_name[SYMNMLEN]; 1* section name *1 
s_paddr; 1* physical address *1 
s_vaddr; 1* virtual address *1 
s_size; 1* section size *1 
s_scnptr; 1* file ptr to raw data *1 
s_relptr; 1* file ptr to relocation *1 
s_lnnoptr; 1* file ptr to line numbers *1 
s_nreloc; 1* # reloc entries *1 
s_nlnno; 1* # line number entries *1 
s_flags; 1* flags *1 

File pOinters are byte offsets into the file; they can be 
usen as the offset in a call to fseek(3S). If a section is 
initialized, the file contains the actual bytes. An unini­
tialized section is somewhat different. It has a size, sym~ 

boIs defined in it, and symbols that refer to it, but it can 
have no relocation entries, line numbers, or data. Conse­
quently, an uninitialized section has no raw data in the 
object file, and the values for s scnptr, ~~~ptr, 

s lnnoptr, ~~!££, and ~lnn£ are zerO:------

SEE ALSO 
Id(1), fseek(3S), a.out(4). 
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NAME 
syms - common object file symbol table fo~mat 

SYNOPSIS 
'include <syms.h) 

DESCRIPTION 
Common object files contain information to support symbolic 
software testing (see sdb( 1). Line number entries, line..,.. 
~(4), and extensive symbolic information permit testing at 
the C source level. Every object file's symbol table is 
organized as shown below. 

Filename 1. 
Function 1. 

Local symbols for function 1. 
Function 2 

Local symbols for function 2. 

Static externs for file 1. 

Filename 2. 
Func tion 1. 

Local symbols for function 1. 
Function 2. 

Local symbols for function 2. 

Static externs for file 2. 

Defined global" symbols. 
Undefined global symbols. 

The entry for a symbol is a fixed~length structure. The 
members of the structure hold the name (null padded), its 
value, and other information. The C structure is given 
below. 

#define SYMNMLEN 8 
#define FILNMLEN 14 

struct syment 
{ 

union II ways to get a" symbol namell 
{ 

n; 

char 
struct 
{ 

long 
long 

} n n; 
char 

long 

n name[SYMNMLENJ ;/1 names less than 8 chars. II 
- - 1* names 8 char or morell 

n zeroes; 
:n:offset; 

1* == OL when in string table*1 
1* location of name in table II 

l_n_nptr[2J;I* allows overlaying II 

n val ue 1* value of symbol II 
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iJdefine 
/ldefine 
fldefine 
/ldefine 

SYMS(4) 

short n_scnum; 1* section number *1 
unsigned short n type ;1* type and derived type *1 

1* storage class */ char 
char 

n name 
n zeroes 
n offset 
n_nptr 

n sclass 
n numaux 

n. n name 

1* number of aux entries *1 

n. n n. n zeroes - - - ---n. n n. n offset 
=n .=n=nptr [1 ] 

Meaningful values and explanations for them are given in 
both syms.h and Co~ Object File Format. Anyone who needs 
to interpret the entries should seek more information in 
these sources. Some symbols require more information than a 
single entry; they are followed by auxiliary entries that 
are the same size as a symbol entry.--The-format follows. 

union auxent 
{ 

struct. 
{ 

} 

struct 
{ 

struct 
{ 

long 
union 
{ 

struct 
{ 

x tagndx; 

unsigned short x_lnno; 
unsigned short x_size; 

} x lnsz; 
long x_fsize; 

} x_misc; 
union 
{ 

struct 
{ 

} 

struct 
{ 

long 
long 
x_ fc n ; 

x_lnnoptr; 
x_endndx; 

unsigned short x_dimen[DTMNUM]; 
x_ ar y; 
x_fcnary; 

unsigned short x_tvndx; 
x_sym; 

char x fname[FILNMLEN]; 
x_file; -

long x scnlen; 
unsigned short x nreloc; 
unsigned short x:nlinno; 
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} ; 

st r uc t 
{ 

} 

unsigned short 
unsigned short 
x_ tv; 

x tvlen; 
x=tvran[2J; 

Indexes of symbol table entries begin at zero. 

SEE ALSO 
sdb( 1), a.out(4), linenum(4). 
Common Object Fil! Format by I. S. Law. 

WARNING 

SYMS(4) 

In machines in which longs are equivalent to ints (M68000 
and VAX), the longs are converted to ints in the compiler to 
minimize the complexity of the compiler code generator. 
Thus, the information about which symbols are declared as 
longs and which as ints cannot be detArmined from the symbol 
table. 
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NAME 
utmp, wtmp ~ utmp and wtmp entry formats 

SYNOPSIS 
linclude <sys/types.h) 
linclude <utmp.h) 

DESCRIPTION 

FILES 

These files hold user ano accounting information for com~ 

manrls such as who(l), write(1), and login(1). They have the 
following structure, as defined by <utmp:h): 

IIdefine 
IIdefine 
IIdefine 

UTMP FILE 
WTMP FILE 
ut name 

"/etc/utmp" 
"/etc/wtmp" 
ut user 

struct utmp 
char 
char 
char 
short 
short 
struct 

ut user[8J; 
ut-id[4J; 
ut:line[12J; 
ut_pirl; 
ut_type; 
exit status 

1* User login name *1 
1* letc/inittab id (usually lin 
1* device name (console, lnxx) , 
1* process irl *1 
1* type of entry II 

short 
short 

ut_exit; 

e_termination; 
e_exit; 

II Process termination status *, 
1* Process exit status *1 

time t 
} ; 

1* Definitions for ut_type II 
#define EMPTY 0 
#define RUN LVL 1 
#define BOOT TIME 
#rlefine OLD TIME 
II d e fin e NEW T I1~ E 
#define INIT PROCESS 
#define LOGIN PROCESS 
#define USER PROCESS 
IIdefine DEAD PROCESS 
#rlefine ACCOUNTING 
#r!efine UTMAXTYPE 

2 

3 
4 
5 
6 
7 
8 
9 
ACCOUNTING 

1* The exit status of a process 
* marked as DEAD PROCESS. II 

1* time entry was-marie *1 

1* Process spawned by "init" II 
1* A "getty" process waiting for lOf 
1* A user process *1 

1* Largest legal value of ut_type *. 

1* Special strings or formats used in the "ut line" fielr! when *1 
1* accounting for something other than a process. *1 
1* No string for the ut line field can be more than 11 chars + *1 
1* a NULL in length. *7 
fldefine RUNLVL MSG "run..,..level %c" 
#define BOOT MSG "system boot" 
fldefine OT IME MSG "old time" 
#define NTIME MSG "new time" 

lusr/include/utmp.h 
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/etc/utmp 
/etc/wtmp 

SEE ALSO 
login(1), who(1), write(1), getut(3C). 

UTMP(4) 
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INTRO(S) INTRO(S) 

NAME 
intro - introrluction to miscellaneous facilities 

DESCRIPtION 
This section rlescribes facilities such as formatting docu-
mentation and setting the terminal environment. It also 
contains descriptions of various character set tables, flag 
values, anrl user-accessible data types. 
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NAME 
a sc i i .,.. map of ASCII character se t 

SYNOPSIS 
oat /usr/pub/ascii 

DESCRIPTION 
Ascii is a map of the ASCII character set, giving both octal 
and hexadecimal equivalents of e ac h character, to be printed 
as needed. It contains: 

000 nul 001 soh 1002 stx 003 etx 004 eot 1005 enq 1006 ao k 1007 bel 
010 bs 011 ht '012 nl 013 vt 014 np 1015 or 1016 so 1017 si 
020 dIe 021 d01 022 d02 023 d03 024 dc4 1025 nak 1026 syn 1027 etb 
030 oan 031 em 032 sub 033 esc 034 fs 1035 gs 1036 rs 1037 us 
040 sp 041 042 H 043 II 044 $ :045 ~ 1046 & :047 , 
050 ( 051 ) 052 * 053 + 054 '055 or :056 1057 / , 
060 0 061 1 062 2 063 3 064 4 065 5 :066 6 :067 7 
070 8 071 9 072 073 074 < 075 = 1076 > 077 ? 
100 @ 101 A \102 B 103 C 104 D 105 E : 106 F 107 G 
11 0 H 111 I : 11 2 J 11 3 K 11 4 L 115 M : 11 6 N 11 7 0 

1120 P 121 Q : 122 R 123 S 124 T 125 U : 126 V 127 W 
1130 X 1 31 y 1132 Z 133 [ 134 \ 1 35 ] : 136 

,.. 
137 

\140 " 1 41 I 142 b 143 a c 144 d 1 45 e I 146 f 147 g 

1150 h 151 i : 152 j 153 k 154 I 155 m 1156 n 157 0 
1160 p 1 61 q 1162 r 163 s 164 t 165 u 1166 v 167 w 
1170 x 171 y 1172 z 173 { 174 175 } 1176 - 177 del 

00 nul 01 soh 02 stx 03 etx 04 eot 05 enq 06 aok 07 bel 
08 bs 09 ht Oa nl Ob vt 00 np Od or Oe so Of si 
10 dIe 1 1 d01 12 dc2 1 3 dc3 1 4 dc4 1 5 nak 16 syn 17 etb 
1 8 oan 1 9 em 1a sub 1 b eso 10 fs 1 d gs 1e rs 1f us 
20 sp 21 ! 22 tI 23 , 24 $ 25 % 26 & 27 , 
28 ( 29 ) .2a • 2b + 20 , 2d ..,. 2e . 2f / 
30 0 31 1 I 32 2 33 3 34 4 35 5 36 6 37 7 
38 8 39 9 3a 3b 30 < 3d = 3e > 3f ? 
40 @ 41 A 42 B 43 C 44 D 

, 45 E 46 F 47 G 
48 H 49 I 4a J 4b K 40 L 4d M 4e N I 4f 0 
50 P 51 Q 52 R 53 S 54 T 55 U 56 V 57 W I 

I 

58 X 59 y 5a Z 5b [ 50 \ 5d ] 5e 
,.. 

5f 
60 " 61 63 64 66 67 -a 62 b 0 d 65 e f g 
68 h 69 i 6a j 6b k 6c 1 6d m 6e n 6f 0 

70 p 71 q 72 r 73 s 74 t 75 u 76 v 77 w 
78 x 79 y 7a z 7b { 70 7d } 7e - 7f del 

FILES 
/usr/pub/ascii 
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NAME 
environ ~ user environment 

DESCRIPTION 
An array of strings called the ...... environment" is made 
available by exec(2) when a process begins. By convention, 
these strings have the form name=value. The following names 
are used by various commands:--- -----

PATH The sequence of directory prefixes that commands such 
as sh(1), time(1), nice(1), and nohup(1) apply in 
searching for-a-file known by an incomplete pathname. 
The prefixes are separated by colons (:). Login(l) 
sets PATH::/bin:/usr/bin. 

HOME Name of the user's login directory, set by login(1) 
from the pa ssword fi 1 e pa sswd (4) • 

TERM The kind of terminal for which output is to be 
prepared. This information is used by commands such as 
mm(1), vi(1), and tplot(lG), which may exploit special 
capabilities of the~erminal. 

TZ Time zone information. The format is xxxnzzz where xxx 
is the standard local time zone abbreviation, n is the 
difference in hours from GMT, anrl zzz is the abbrevia~ 
tion for the daylight-saving local time zone, if any; 
for example, EST5EDT. 

Further names may be placed in the environment by the export 
command and name=value arguments in she 1), or by exec(2). 
It is unwise tOCOnflict with certain shell variables-that 
are frequently exported by .profile files, e.g., MAIL, PS1, 
PS2, IFS. 

SEE ALSO 
env( 1), login( 1), she 1), exec(2), getenv(3C), profile(4). 
term(S). 
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NAME 
fcntl - file control options 

SYNOPSIS 
'include <fcntl.h> 

DESCRIPTION 
The fcntl(2) function provides for control over open files. 
This #include file describes requests and arguments to 
fcntl(2) ann op~(2). 

II Flag values accessible to open(2) ann fcntl(2) II 
II (The first three can only be set by open) II 
ildefine 0 RDONLY 0 -#define 0 WRONLY 1 -#define 0 RDWR 2 -#define 0 NDELAY 04 II Non..,..blocking I/O II -IIdefine 0 APPEND 010 II append (writes guaranteerl -
II Flag values accessible only to open(2) II 

at the end) II 

#define 0 CREAT 00400 II open with file create (uses third open a-
#define 0 TRUNe 01000 II open with truncation II 
IIdefine 0 EXCL 02000 II exclusive open II 

II fcntl(2) requests II 
#define F DUPFD 0 II Duplicate fi Id es II -IIdefine F GETFD 1 II Get fildes flags II -IIdefine F SETFD 2 II Set fi 1 des flags II -lidefine- F GETFL 3 II Get file flag s II -IIdefine F SETFL 4 II Set file fl ag s II 

SEE ALSO 
fcntl(2) , open(2) • 

• 
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NAME 
greek ~ graphics for the extended TTY~37 type~box 

SYNOPSIS 
cat /usr/pub/greek [ greek ~Tterminal ] 

DESCRIPTION 

FILES 

Greek ~ives the mapping from ASCII to the "shift~out" 
graphics in effect between SO and 51 on TELETYPE(Reg.) Model 
37 terminals equipped with a 128~character type~box. These 
are the default greek characters produced by nroff. The 
filters of greek(1) attempt to print them on various other 
terminals. T~e file contains: 

al pha A A beta B B gamma \ \ 
GAHHA G G delta D D DELTA W VI 
epsilon S S zeta Q Q eta N N 
THETA 0 T theta T 0 lambrla L L 
LAHBDA E E mu M M nu @ @ 

xi X X pi J J PI P P 
rho K K si gm a Y Y SIGMA R R 
tau I I phi U U PH I F F 
psi V V PSI H H omega C C 
OMEGA Z Z nabla [ [ no t 
partial ] ] integral 

/usr/pub/greek 

SEE ALSO 
300(1), 4014(1), 450(1), greek( 1), hp(1), tc(1), nroff( 1). 
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NAME 
man - macros for formatting entries in this manual 

SYNOPSIS 
nroff -man files 

troff -man [ -rs 1 ] fi I es 

DESCRIPTION 
These troff(1) macros are used to layout the format of the 
entrieS--or this manual. A skeleton entry may be founo in 
the file /usr/man/u man/manO/skeleton. These macros are 
used by the ~(1) command. 

The default page size is 8.5"x11", with a 6.5"x10" text 
area; the -rs1 option reduces these dimensions to 6"x9" ann 
4.75"x8.375", respectively; this option, whi'~h is not effec­
tive in nroff(1), also reduces the default type size from 
10-point to 9-point and the vertical line spacing from 12-
point to 10-point. The -rV2 option may be used to set cer­
tain parameters to values appropriate for certain Versatec 
printers: it sets the line length to 82 characters and the 
page length to 84 lines, and it inhibits unnerlining; this 
option should not be confused with the .-Tvp option of the 
man(1) command, which is available at some UNIX System 
Site s .. 

Any text argument below may be one to six" words". Double 
quotes--("") must be used to include blanks in a "word". 
If text is empty, the special treatment is applied to the 
nex~ne that contains text to be printed. For example, .I 
may be used to italicize a whole line, or ~SM followed by .B 
to make small bold text. By default, hyphenation is turned 
off for nroff but remains on for troff. ---
Type font and size are reset to default values before each 
paragraph and after processing font-setting and size-setting 
macros, e.g., .I, .RB, .SH. Tab stops are neither used nor 
set by any macro except .DT and .TH. 

Default units for indents (in) are ens. When a macro is 
given without the in argument, the previous indent is used. 
The "remembered" in7f'ent is set to its default value by the 
.TH,.P,.SH,and .SS macros. This value is 7.2 ens in !££ff 
ann 5 ens in nroff; both are equal to 0.5 inches in the 
default page-size. This means that within each subheading 
section (SYNOPSIS, DESCRIPTION, etc.) the default left mar­
gin is 0.5 inches to the right of the page offset (i.e., 
normal left margin) of the page. If the entire page width 
is needed (e.g., to format a large table) t use .1n alone on 
a line to override the default indented margin. 
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Each macro description below i~cludes the effect on indenta­
tion, as applicable. 

.TH t s c n 

.SH text 

. ss text 

• B text 
.I te!..!: 
• SM text 

.RI a b 

.P 

• HP in 

.TP in 

.IP t in 

.RS in 

Set the title and entry heading; t is the 
title, S is the section number, c is extra com­
mentary: e.g., "local", n is new manual name. 
Invokps .DT (see below). 
Place subhead text, e.g., SYNOPSIS, here. The 
text lines that-follow the heading are block­
style paragraphs; the whole block is indented 
0.5 inc he S • 

Place sub-subhead ~!, e.g., Options, here • 
The text lines that follow the heading are 
block-style paragraphs; the whole block is 
indented 0.5 inches. 
Make text bolrl • 
Make text italic • 
Make text 1 point smaller than default point 
size. 
Concatenate roman a with italic b, anrl alter­
nate these two fonts for up to-six arguments. 
~imilar macros alternate between any two of 
roman, i.talic, and bold: 

.IR .RB .BR .IB .B1 
Skip one vertical space anrl begin a paragraph 
with normal font, point size, anrl indent (0.5 
inches). .PP has the same effect as .P • 
Skip one vertical space and begin a paragraph 
with a hanging indent. The first line of the 
paragraph will be indented the default 0.5 
inches from the page offset. The other lines 
will be indented the additional number of ens 
specified by in. 
Skip one vertical space and begin indented 
paragraph with hanging tag. The next line that 
contains text to be printed is taken as the 
tag. The indentation from the beginning of the 
tag to the beginning of the paragraph is speci­
fied by the in argument. If the tag does not 
fit, i.t is printed on a separate line. Format 
within the paragraph can be controlled by USing 
the nroff commanrls .• br anrl .nf (refer to the 
Document Processing Guide). 
Same as .TP in with tag t; often used to get an 
indented paragraph without a tag. 
Increase indentation relative to the current 
margin. If given without an argument, the text 
following the macro will be indented 0.5 
inches. The .RS macro does not cause a verti­
cal space to be inserted before the following 
output. Use .sp on the line before the .RS 
line to obtain this space. If an in argument 
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.RE k 

• PM m 

• DT 

• PD v 

MAN(5) 

is given, the .RS macro will inrlent the follow­
ing output in units from the current left mar­
gin. 
Return to the kth relative inrlent level (ini­
tially, ~=1; ~;o is equivalent to ~=1); if ~ is 
omitted, return to the most recent lower inrlent 
level •• RS/.RE pairs can be nested • 
Produces proprietary markings; where ~ may be P 
for PRIVATE, N for NOTICE, BP for BELL LABORA­
TORIES PROPRIETARY, or BR for BELL LABORATORIES 
RESTRICTED. 
Restore default tab settings (every 7.2 ens in 
troff, 5 ens in nroff) • 
Set the interparagraph rlistance to ~ vertical 
spaces. If v is omitted, set the interpara­
graph rlistance-to the default value (O.4v in 
troff, 1v in nroff). 

The following strings are definerl: 

\*R 

\-S 
\-(Tm 

"(Reg.)" in nroff(1), "Registered" 
in troff( 1). 
Change to rlefault type size. 
Trademark indicator. 

symbol 

The following ~~ £~giste~ are given rlefault values by 
.TH: 

IN 

LL 
PD 

WARNINGS 

Left margin indent relative 
(default is 7.2 ens in troff, 5 
Line length inclurling IN. 
Current interparagraph distance. 

to subheads 
ens in 12roff). 

In arldition to the macros, strings, and number register~ 

mentionerl above, there are defined a number of internal mac­
ros, strings, and number registers. Except for names prede­
fined by troff and number registers d, m, and y, all such 
internal name~re of the form XA, where X is one of ), ], 
anrl }, and ~ stands for any alp~numeric ~haracter. 

If a manual entry needs to be preprocessed by ~(1), ~(1) 
(or neqn), and/or tbl( 1), it must begin with a. special line 
(described in man(1TT: causing the man command to invoke the 
appropriate preprocessor(s). 

The programs that prepare the Table of Contents ano the Per­
muted Index for the User's Manual and Administrator's Manual 
assume the NAME section of each entry consists of a single 
linp. of input that has the following format: 

name[, name, name ••• J \- explanatory text 
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FILES 

To eliminate ambiguity, the macro package increases the 
inter-word spaces in the SYNOPSIS section of each entry. 

The macro package itself uses only the roman font (so that 
one can replace, for example, the bold font by the 
constant-width font-see cw(1». Of course, if the input 
text of an entry contains requests for other fonts (e.g., 
.I, .RS, \fI), the corresponding fonts must be mounted. If 
a single word or short phrase needs to be italicized or 
emboldened, the following usage can be placed within a line, 
rather than creating a separate .B or .I line: \fItext\fR. 

Nroff and troff formatting commands and macros are described 
in the Document Processing Guide. 

/usr/lib/tmac/tmac.an 
/usr/lib/macros!cmp.[nt].[dt].an 
/usr/lib/macros/ucmp.[nt].an 
/usr/man![ua] man/manO/skeleton 

SEE ALSO 

BUGS 

mane 1), nroff( 1), troff( 1) • 

When using the macros to alternate fonts (e.g., .RB, 
quotation marks must be used to maintain spacing. For 
pIe, .IR filename produces filename as one word. .IR 
" name produces it as two words. 

• I R ) , 
exam­
"fi 1 e 
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NAME 
mm ~ the MM macro package for formatting documents 

SYNOPSIS 
mm [ options ] [ files ] 

nroff ..,.mm [ options ] fi 1 es ] 

nroff -em [ options J [ fi 1 es ] 

mmt [ options ] [ fi 1 es ] 

troff ..,.mm [ options J [ fi 1 es ] 

troff ..,.em [ options ] [ files ] 

DESCRIPTION 

FILES 

This package provides a formatting capability for a wide 
variety of documents. The manner in which a document is 
typed and edited is essentially independent of whether the 
document is to be eventually formatted at a terminal or pho~ 
totypeset. See the references below for further details. 

The ..,.mm option causes nroff(1) and troff(1) to use the non~ 

compacted version of the macro package:-while the -em option 
results in the use of the compacted version, thus speeding 
up the process of loading the macro package. 

lusr/lib/tmac/tmac.m 

lusr/lib/macros/mm[ntJ 

lusr/lib/macros/cmp.[ntJ.[dtJ.m 

lusr/lib/macros/ucmp.[ntJ.m 

pOinter to the non~ 

compacted version of the 
package 
non-compacted version of 
the package 
compacted version of the 
package 
initializers for the com­
pacted version of the 
package 

SEE ALSO 
mm(1), mmt(1), nroff(1), troff(1). 

Document Processing Quirle. 
M M.,.. M e m 0 ran d urn Mac r 0 s by D. W. Sm i t han d J. R. Mas hey. 
TYp~-oocumen~with ~ by D. W. Smith and E. M. Piskorik • 

.. 
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NAME 
mosd ~ the OSDD arlapter macro package for formatting docu~ 

men t s 

SYNOPSIS 
osdd [ options] [ files] 

mm -mo~d [ options] [ files] 

nroff -mm -mosd [ options] [ files] 

nroff -om ..,.mosd [ options] [ files] 

mmt -mosd [ options] [ files] 

troff -mm -mosd [ options fi 1 e s ] 

troff -om ..,.mosd [ options ] [ files ] 

DESCRIPTION 
The OSDD adaptAr macro package is a tool used in conjunction 
with the mm(1) macro package to prepare Operations Systems 
Deliverable-oocumentation. Many of the OSDD Standards are 
different than the default format provided by rom(1). The 
OSDD adapter package sets the appropriate mm(1) options for 
automatic production of the OSDD Standards. The OSDD 
adapter package also generates the correct OSDD page headers 
and footers, heading styles, Table of Contents format, etc. 

OSDD document (input) files are prepared with the mm(1) mac~ 
rose Additional information which must be given at the 
beginning of the document file is specified by the following 
string definitions: 

.ds H1 document-number 

.ds H? section~number 

.ds H3 issue~number 

.ds H4 date 

.ds H5 rating 

The document-number should be of the standard 10~character ----format. The words ...... Section" and ...... Issue" should not be 
included in the string definitions; they will be supplied 
automatically when the document is printed. For example, 

.ds H1 OPA-1P135-01 

.ds H2 4 
• d s H3 2 

automatically produces 
OPA ..... 1P135-01 
Section 4 
Issue 2 

as the document page header. Quotation marks are not used 
in string definitions. 
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If certain information is not to be included 
header, the string is defined as null; e.g., 

in a page 

• d s H2 
means that there is no section~number. 

The OSDD Standards require that the 
numbered beginning with Page'. By 
of text will be numbered Page~. If 

Table of Contents be 
rlefault-,-the first page 
the Table of Contents 

has more than one page, for example ~, either ~rP~+l must be 
included as a command line option or .nr P n must be 
included in the document file. For example, if the Table of 
Contents is four pages, use -rPS on the command line or 
.nr P 4 in the document file. 

The OSDD Standards require that certain information such as 
the document rating appear on the Document Index or on the 
Table of Contents page if there is no index. Bydefault, it 
TS---assumed---that an index has been prepared separately. If 
there is no index, the following must be included in the 
document file: 

• n r Di 0 
This will ensure that the necessary information is included 
on the Table £i Contents page. 

The OSDD Standards require that all numbered figures be 
placed at the end of the document. The .Fg macro is used to 
produce full page figures. This macro produces a blank page 
with the appropriate header, footer, and figure caption. 
Insertion of the actual figure on the page is a manual 
operation. The macro usage is 

.Fg page~count "figure caption" 
where page-count is the number of pages required for a 
multi-page figure (default 1 page). 

Figure captions are produced by the .Fg macro using the 
.BS/.BE macros; therefore, the .BS/.BE macros are not avail~ 
able for users. The .Fg macro cannot be used within the 
document unless the final .Fg in a series of figures is fol~ 
lowed by a .SK macro to force out the last figure page. 

The Table of Contents for OSDD documents (see Figure 4 in 
Section 4.-'-of the OSDD Standards) is produced with: 

• Tc 
System Type 
System Name 
Document Type 
• Td 

The .Tc/.Td macros are used instead of the 
~ (1) • 

.TC macro from 

By default, the adapter package causes the NOTICE disclosute 
statement to be printed. The .PM macro may be used to 
suppress the NOTICE or to replace it with the PRIVATE dis~ 
closure statement as follows: 
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FILES 

.PM 

.PM P 
• PM N 

none pr in ted 
PRIVATE printeo 
NOTICE printed (default) 

The .P macro is used for paragraphs. The Np register is set 
automatically to indicate the paragraph numbering style'. It 
is very important that the .P macro be used correctly. All 
paragraphs (including those immediately following a .H 
macro) must use a .P macro. Unless there is a .P macro, 
there will not be a number generated for the paragraph. 
Similarly, the .P macro should not be used for text which is 
not a paragraph. The .SP macro may be appropriate for these 
cases, e.g., for ...... paragraphs" within a list item. 

The page header format is produced automatically in accor~ 

dance with the OSDD Standards. The OSDD Adapter macro pack~ 

age uses the .TP macro for this purpose. Therefore the .TP 
macro normally available in ~(1) is not available for 
us er s • 

lusr/lib/tmac/tmac.osd 

SEE ALSO 
mm(1), mmt(1), nroff(1), troff(1), mm(5). 
MM~Memorandum Macros by D. W. Smith and J. R. Mashey. 
Q.E.erations Systems Deliverable Documentation Standards, June 
1980, • 
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NAME 
mptx - the macro package for formatting a permuted index 

SYNOPSIS 
nroff comptx options ] fi 1 e s ] 

troff comptx options] [ files 

DESCRIPTION 

FILES 

This package provides a rlefinition for the .xx macro used 
for formatt,ing a permuted inrlex as produced by .E.!..!( 1). This 
package does not provide any other formatting capabilities 
such as headers and footers. If these or other capabilities 
are required, the mptx macro package may be used in conjunc~ 
tion with the mm(~acro package. In this case, the -mptx 
option must be invoked ~ter the -mm call. For example: 

nroff -cm -mptx file 
or 

mm .... mptx fi~ 

lusr/lib/tmac/tmac.ptx 

lusr/lib/macros/ptx 

pointer to the non-compacted ver~ 

sion of the package 
non~compacted version of the pack~ 

age 

SEE ALSO 
mm(1), nroff(1), ptx(1), troff(1), mm(5). 
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NAME 

MV(~) 

mv - a troff macro package for typesetting viewgraphs and 
slirles 

SYNOPSIS 
mvt [ -a ] [ options] [ files] 

troff [ -a ] [ -rX1 ] -my [ options] [ files] 

DESCRIPTION 
viewgraphs ann projec­

A few macros (briefly 
the formatting tasks 
All the facilities of 

are available for more 

This package makes it easy to typeset 
tion slides in a variety of sizes. 
rlescribed below) accomplish most of 
neerlerl in making transparencies. 
i:.roff(1), cw(l), eqn(1), ann tbl(1) 
difficult tasks. -- --

The output can be previewed on most terminals (in particu­
lar, the Tekt~onix 4014) and on the Versatec printer. For 
these two rlevices, specify the -rX1 option (this option is 
automatically specifien by the mvt commanrl when that commanrl 
is invoken with the -T4014 or -Tvp options; see mmt(1)). To 
preview output on other terminals, specify the -a option. 

The available macros are: 

.VS en] [i] [n] Foil-start macro; foil size is to be 
7"x7"; ~ is the foil number, ! is the 
foil identification, ~ is the date; the 
foil-start macro resets all parameters 
(e.g., indent, pOint size) to initial 
default values, except for the values 
of ! and ~ arguments inherited from a 
previous foil-start macro; it also 
invokes the .A macro (see below). 

The naming convention for this ann the 
following 8 macros is that the first 
character of the name (V or S) rlistin­
guishes between viewgraphs anrl slides, 
while the seconrl character indicates 
whether the foil is square (S), small 
wide (w), small high (h), big wide (W), 
or big high (H). Slides are narrower 
than the corresponding viewgraphs: the 
ratio of the longer dimension to the 
shorter one is larger for slirles than 
for viewgraphs. As a result, slide 
foils can be userl for viewgraphs, but 
not vice versa; on the other hand, 
viewgraphs can accommorlate a bit more 
text. 
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• Vw [n] [i] [ d ] 

• Vh en] [i] [,9.] 

• VW [n] [i ] [.9.] 

• VH En] [i] Ed] 

• Sw [n] [i] [ d ] 

• Sh En] [i] [,9.] 

• SW [nJ [iJ [E.J 

• SH [n] [i] Ed] 

• A [x] 

• B [m [s] ] 

.C [m [s] ] 

• D [m [s] ] 

.I [in] [a [x] ] 

HV(S) 

Same as .VS, except that foil size is 
7" wide x 5" high • 
Same as .VS, except that foil size is 
5 ' , x7 ' , • 
Same as .VS, except that foil size is 
7"x5.4" • 
Same as .VS, except that foil size is 
7 ' , x9 ' , • 
Same as .VS, except that foil sizp. is 
7 ' , x5 ' , • 
Same as .VS, except that foil size is 
5 ' , x 7 ' , • 
Same as .VS, except that foil size is 
7"x5.4" • 
Same as .VS, except that foil size is 
7"x9" • 
Place text that follows at the first 
indentation level (left margin); the 
presence of x suppresses the 1/2 line 
spacing from the preceding text • 
Place text that follows at the second 
indentation level; text is preceded by 
a mark; m is the mark (default is a 
large bullet); s is the increment or 
decrement to the pOint sizp. of the mark 
with respect to the erevailing point 
size (default is 0); if s is 100, it 
causes the pOint size of the mark to be 
the same as that of the default mark. ----Same as .B, but for the third indenta-
tion level; default mark is a dash • 
Same as .B, but for the fourth indenta­
tion level; default mark is a small 
bullet. 
String is printed as an over-sizp., cen­
teredtitle. 
Change the current text indent (does 
not affect titles); in is the indent 
(in inches unless dimensioned, default 
is 0); if in is Signed, it is an incre­
ment or decrement; the presence of a 
invokes the • A macro (see below) and 
passes x (if any) to it. 
Set the point size and line length; £ 
is the point size (default is previ­
ous"); if .E is 100, the point size 
reverts to the initial default for the 
current foil-start macro; if ~ is 
signed, it is an increment or decrement 
(default is 18 for .VS, .VH, and .SH, 
and 14 for the other foil-start mac­
ros); 1 is the line length (in inches 
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• OF n f [n f ••• ] 

.DV [a] [b] [c] [d] 

.U strl [str~] 

MV(5) 

unless dimensioned; default is 4.2" 
for .Vh, 3.8" for .Sh, 5" for .SH, 
and 6" for the other foil-start mac­
r 0 s) • 
Define font positions; may not appear 
within a foil's input text (i.e., it 
may only appear after all the input 
text for a foil, but before the next 
foil-start macro); n is the position of 
font f; up to 4 ,"" n f" pairs may be 
specified; the first font named becomes 
the prevailing font; the initial set­
ting is (H is a synonym for G): 

.DF 1 H 2 I 3 B 4 S 
Alter the vertical spacing between 
indentation levels; a is the spacing 
for .A, b is for .B, c is for .. C, and Ii 
is for :D; all non-null arguments must 
be dimensioned; null arguments leave 
the corresponding spacing unaffected; 
initial setting is: 

.DV .5v .5v .5v Ov 
Underline strl and concatenate str2 (if 
any) to it:--

The last 4 macros in the above list do not cause a break; 
the .I macro causes a break only if it is invoked with more 
than one argument; all the other macros cause a break. 

The macro package also recognizes the following upper-case 
synonyms for the corresponding lower-case troff requests: 

.AD .BR .CE .FI .HY .NA .NF .NH---.NX .SO .SP 
.TA .TI 

The Tm string produces the trademark symbol. 

The input tilde (-) character is translated into a blank on 
output. 

See the references cited below for further details. 

FILES 
lusr/lib/tmac/tmac.v 
lusr/lib/macros/vmca 

SEE ALSO 

BUGS 

cw(1), eqn(1), mmt(l), tbl(l), troff(1). 
Document Processing Guide. 

A Macro Package for View-Graphs and Slides by T. A. Dolotta 
and D. W. Smith.---
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The .VW and .SW foils are meant to be 9" wide by 7" high, 
but because the typesetter paper is generally only 8" wirle, 
they are printed 7" wide by 5.4" higt and have to be 
enlarged by a factor of 9/7 before use as viewgraphs; this 
makes them less useful. 
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NAME 
regexp - regular expression compile ann match routines 

SYNOPSIS 
Idefine INIT <declarations> 
'define GETC() <getc code> 
'define PEEKC() <peekc code> 
#define UNGETC(c) <ungetc code> 
'define RETURN(pointer) <return corle> 
'define ERROR(val) <error code> 

'include <regexp.h> 

char *compile(instring, expbuf, endbuf, eof) 
char *instring, *expbuf, *endbuf 

int step(string, expbuf) 
char *string, *expbuf; 

DESCRIPTION 
This page describes general purpose regular expression 
matching routines in the form of ed( 1), defined in 
lusr/include/regexp.h. Programs such as ed(1), sed(1), 
g rep ( 1 ), b s ( 1 ), and e x p r ( 1 ), w h i c h per for m ~ g u 1 a r ;Xp res -
sion matching, use thiS-source file. Therefore, only the 
regexp file need be changed to maintain regular expression 
compatibility. 

The interface to this file is unpleasantly complex. Pro­
grams that include this file must have the following 5 mac­
ros declared before the linclude (regexp.h> statement. 
These macros are used by the compile routine. 

GETC() 

PEEKC() 

UNGETC(c) 

Return the value of the next character 
in the regular expression pattern. Suc­
cessive calls to GETC() should return 
successive characters of the regular 
ex pr e s s ion. 

Return the next character in the regular 
expression. Successive calls to PEEKC() 
should return the same character (which 
should also be the next character 
returned by GETC(». 

Cause the argument ~ to be returned by 
the n ext call to GET C() ( and PEE K C ( ) ) • 
No more that one character of pushback 
is ever needed and this character is 
guaranteed to be the last character read 
by GETC(). The value of the maCro 
UNGETC(c) is always ignored. 
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RETURN(poi~ter) 

ERROR(val) 

ERROR 
1 1 
1 6 
25 
36 
41 
42 
43 
44 
45 
46 
49 
50 

REGEXP(S) 

This macro is used on normal exit of the 
compile routi~e. The value of the argu­
ment poi~ter is a pointer to tr.e charac­
ter after the last character of the com­
piled regular expression. This is use­
ful to programs which have memory allo­
cation to manage. 

This is the abnormal return from the 
compile routine. The argument val is an 
error number (see table below for- mean­
ings). This call should never return. 

MEANING 
Range endpoint too large. 
Bad number. 
"\digit" out of range. 
Illegal or missing delimiter. 
No remembered search string. 
\( \) imbalance. 
Too many \(. 
More than 2 numbers given in \{ \}. 
} expected after \. 
First number exceeds second in \{ \}. 
[ ] imbalance. 
Regular expression overflow. 

The syntax of the compile routine is as follows: 

compile(instring, expbuf, endbuf, eof) 

The first parameter instring is never used explicitly by the 
compile routine but is useful for programs that pass down 
different pointers to input characters. It is sometimes 
used in the. INIT declaration (see below). Programs which 
call functions to input characters or have characters in an 
external array can pass down a value of «char *) 0) for 
this parameter. 

The parameter eXEbuf is a character pointer. It paints to 
the place where the compiled regular expression will be 
placed. 

The parameter endbuf is one more than the highest address 
where the compiled regular expression may be placed. If the 
compiled expression cannot fit in (endbuf-expbuf) bytes, a 
call to ERROR(50) is made. 

The parameter eof is the character that marks the end of the 
regular expression. For example, in ~(1), this character 
is usually a I. 
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Each program that includes this file must have a 'define 
statement for INIT. This definition will be placed right 
after the declaration for the function compile and the open­
ing curly brace ({). It is used for dependent declarations 
and initializations. Most often it is used to set a regis­
ter variable to point the beginning of the regular expres­
sion so that this register variable can be used in the 
declarations for GETC(), PEEKC() and UNGETC(). Otherwise it 
can be used to declare external variables that might be used 
by GETC(), PEEKC() and UNGETC(). See the example below of 
the declarations taken from grep(1). 

There are other functions in this file which perform actual 
regular expression matching, one of which is the function 
step. The call to step is as follows: 

step(string, expbuf) 

The first parameter to step is a pointer to a string of 
characters to be checked for a match. This string should be 
null terminated. 

The second parameter expbuf is the compiled regular expres­
sion which was obtained by a call of the function compile. 

The function ~E returns one, if the given string matches 
the regular expression, and zero, if the expressions do not 
match. If there is a match, two external character pOinters 
are set as a side effect to the call to step. The variable 
set in step is 10c1. This is a pOinter to-the first charac­
ter tha~atche~the regular expression. The variable 10c2, 
which is set by the function advance, points to the charac­
ter after the last character that matches the regular 
expression. Thus, if the regular expression matches the 
entire line, 10c1 will point to the first character of 
string and ~c2 will point to the null at the end of ~ring. 

Step uses the external variable circf which is set by com­
pile if the regular expression-begins with~. If thiS-is 
set, step will only try to match the regular expression to 
the beginning of the string. If more than one regular 
expression is to be compiled before the first is executed 
the value of circf should be saved for each compiled expres­
sion and circf should be set to that saved value before each 
call to s t e p • 

The function adv~~ is called from step with the same argu­
ments as step. The purpose of step is to step through the 
string argument and call advance;-. ste£ continues until 
advance returns a one indicating a match or until the end of 
stri~& is reached. If one wants to constrain string to the 
beginning of the line in all cases, step need not be called; 
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simply call advanc~. 

When advance encounters a I or \{ \} sequpnce in the regular 
expression, it will advance its pOinter to the string to be 
matchen as far as possible and will recursively call itself 
trying to match the rest of the string to the rest of the 
regular expression. As long as there is no match, advance 
will back up along the string until it finds a match-or 
reaches the pOint in the string that initially matched the' 
or \{ \}. It is sometimes desirable to stop this backing up 
before the initial point in ~he string is reached. If the 
external character pOinter locs is equal to the point in the 
string at sometime during t~acking up process, advance 
will break out of the loop that backs up and will return 
zero. This is used by ~(1) and sed(1) for substitutions 
done globally (not just the first occurrence, but the whole 
line); for example, expressions like s/y'llg no not loop 
forever. 

The routines ecmp and getrange are trivial and are called by 
the routines previously mentioned. 

EXAMPLES 

FILES 

The following is an example of how the regular expression 
macros a~n calls look from ~~(1): 

#define INIT register char *sp = instring; 
#define GETC() (*sp++) 
#define PEEKC() (*sp) 
#define UNGETC(c) (--sp) 
#define RETURN(c) return; 
#nefine ERROR(c) regerr() 

#include <regexp.h) 

compile(*argv, expbuf, &expbuf[ESIZE], '\0'); 

if(step(linebuf, expbuf» 
succeed(); 

lusr/include/regexp.h 

SEE ALSO 

BUGS 

ed(1), grep(1), sed(1). 

The routine ecmp is equivalent to the Standard 1/0 routine 
strncmp and should be replaced by that routine. 
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NAME 
term ~ conventional names for terminals 

DESCRIPTION 
The names in this file are used by certain commanrls (e.g., 
nroff, mm (1), mane 1), tabs( 1» and are maintained as part of 
~-sheIl environment (see sh(1), profile(4), and 
environ(5» in the variable $TERM:--

1520 
155 
1 620 
1620..,..12 
165 
2621 
2631 
2631..,..c 
2631"""e 
2640 
2645 
300 
3°0..,.12 
3005 
382 
300s .... 12 
3045 
33 
37 
40..,.2 
40.,..4 
4540 
3270 
4000a 
4014 
43 
450 
450 .... 12 
735 
745 
dumb 

sync 

hp 
lp 
tn1200 
tn300 
tvi950 

Datamedia 1520 
Motorola EXORterm 155 
Diablo 1620 and others using the HyType II printer 
same, in 12 .... pitch mode 
Motorola EXORset 165 
Hewlett~Packard HP2621 series 
Hewlett-Packard 2631 line printer 
Hewlett..,..Packard 2631 line printer - compressed mode 
Hewlett~Packard 2631 line printer .... expanded mode 
Hewlett..,.Packard HP2640 series 
Hewlett-Packard HP264n series (other than the 2640 series) 
DASI/DTC/GSI 300 and others using the HyType I printer 
same, in 12 .... pitch mode 
DASI/DTC/GSI 300s 
DTC 382 
same, in 12.,.pitch mode 
Datamedia 3045 
TELETYPE(Reg.) Terminal Model 33 KSR 
TELETYPE Terminal Model 37 KSR 
TELETYPE Terminal Model 40/2 
TELETYPE Terminal Model 40/4 
TELETYPE Terminal Model 4540 
IBH Model 3270 
Trendata 4000a 
Tektronix 4014 
TELETYPE Model 43 KSR 
DASI 450 (same as Diablo 1620) 
same, in 12-pitch mode 
Texas Instruments TI735 and TI725 
Texas Instruments TI745 
generic name for terminals that lack reverse 
line .... feed and other special escape sequences 
generic name for synchronous TELETYPE 
4540 .... compatible terminals 
Hewlett..,.Packard (same as 2645) 
generic name for a line printer 
General Electric TermiNet 1200 
General Electric TermiNet 300 
TeleVideo 950 

Local changes to this list are common. Refer to 
I@to/t@rmolp for info~~ation on terminals supported for your 
system. 

.... 1 .,.. Printed 6 1985 



TERM(S) TERM(5) 

Up to 8 characters, chosen from [~a~zO~9], make up a 
terminal name. Terminal sub~rnodels ann operational 
are nistinguished by suffixes beginning with a -. 
shouln be based on original vendors, rather than local 
tributors. A terminal acquiren from one vennor shouln 
have more than one distinct basic name. 

basic 
modes 
Names 
dis~ 

not 

Commanns whose behavior depends on the type of terminal 
should accept arguments of the form ~T~~/where ~~ is one 
of the names given above; if no such argument is present, 
such commands should obtain the terminal type from the 
environment variable $TERM, which, in turn, should contain 
term. 

SEE ALSO 

BUGS 

mm(1), nroff(1), tplot(1G), sh(1), stty(1), tabs(1), 
file(4), environ(5). 

pro-

Programs that should make use of this file do not adhere to 
the nomenclature in a consistent manner. 
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NAME 
stat ~ data returned by stat system call 

SYNOPSIS 
'include <sys/types.h> 
ninclude <sys/stat.h> 

DESCRIPTION 

FILES 

The system calls ~~ and fstat return data whose structure 
is defined by this include file. The encoding of the field 
st mode is defined in this file also. 

1* 
* Structure of the result of stat 
*1 

struct 
{ 

} ; 

st at 

dey t 
ino t 
IJshort 
short 
IJshort 
ushort 
d ev t 
off t 
time t 
time t 
time t 

IIdefine S IFMT 
IIdefine S-IFDIR 
I1define S IFGHR 
IIdefine S IFBLK 
IIdefine S IFREG 
ildefine S IFIFO 
Hdefine S ISUID 
IIdefine S ISGID 
IIdefine S ISVTX 
IIdefine S IREAD 
IIdefine S IWRITE 
IIdefine S-IEXEG 

st dey; 
st=ino; 
st_mode; 
st_nlink; 
st_uid; 
st_gid; 
st_rdev; 
st_si ze; 
st atime; 
st mtime; 
st:ctime; 

0170000 1* type of file *1 
0040000 1* directory *1 
0020000 1* character special *1 
0060000 1* block special *1 
0100000 1* regular *1 
0010000 1* fifo 1/ 
04000 II set user id on execution */ 
02000 
01000 
00400 
00200 
00100 

II set group io on execution *1 
II save swapped text even after use *1 
II read permission, owner *1 
1* write permission, owner *1 
1* execute/search permission, owner II 

/usr/inclurle/sys/types.h 
lusr/inclurle/sys/stat.h 

SEE ALSO 
stat(2), types(5). 
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NAME 
types - primitive system data types 

SYNOPSIS 
'inolude <sys/types.h> 

DESCRIPTION 
The data types defined in the include file are used in sys~ 

tern code; some data of these types are accessible to uSer 
code: 

typedef 
typedef 
typedef 
typedef 
typedef 
typedef 
typedef 
typedef 
typedef 
typedef 
typedef 
typedef 
typedef 

struct { int 
long 
char * 

r[1]; } * physadr; 
daddr_t; 
caddr_t; 

unsigned 
unsigned 
ushort 

int uint; 

short 
long 
int 
short 
long 
long 
long 

short ushort; 
i no_ t; 
cnt t; 
time t; 
labeI_t[10]; 
d ev _ t ; 
off t; 
paddr_t; 
ke y _ t ; 

The form daddr t is used for disk addresses except in an 
inode on disk; see fs(4). Times are encoded in seconds 
since 00:00:00 GMT, January 1, 1970. The major and minor. 
parts of a device code specify kind and unit number of a 
device and are installation-dependent. Offsets are measured 
in bytes from the beginning of a file. The label t vari­
ables are used to save the processor ·state while another 
process is running. 

SEE ALSO 
fs(4) • 
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NAME 
termcap - terminal capability nata basp. 

SYNOPSIS 
letc/termcap 

DESCRIPTION 
Termcap is a data base which describes terminals. Each 
entry-In the file gives a sP.t of capabilities for a terminal 
and describes how operations are performed. Padning 
requirements and initialization sequences are included in 
termcap. The data base is used by programs such as vi(1). 

Entries in termcap consist of a number of ':' separated 
fields. The first entry for each terminal gives the names 
which are known for the terminal, separated by 'I' charac­
ters. The first name is always 2 characters long and is 
usen by older systems which store the terminal type in a 
16-bit word in a systemwide data base. The second name is 
the most common abbreviation for the terminal and the last 
name should be a long name fully identifying the terminal. 
The second name should contain no blanks; the last name may 
well contain blanks for readability. 

Preparing Descriptions 

The most effective way to prepare a terminal description is 
to imitate the description of a similar terminal in termcap 
and build up a description gradually, using partial descrip­
tions with ex to check that they are correct. Be aware that 
a very unusual terminal may expose deficiencies in the abil­
ity of the termcap file to describe it or bugs in ex. To 
easily test a new-terminal description, set the environment 
variable TERMCAP to a pathname of a file containing the 
description being worked on; the editor will look there 
rather than in /etc/termcap. TERMCAP can also be set to the 
termcap entry itself to avoid reading the file when starting 
up theeditor. 

Similar Terminals 

If there are two very similar terminals, one can be defined 
as being just like the other with certain exceptions. The 
string capability to can be given with the name of the simi­
lar terminal. This capability must be last and the combined 
1 eng tho f the two en t r i e s m us t not e x c e e'd-, 02 4. Sin c e t e r m-
ll£ routines search the entry from left to right, and since 
the tc capability is replaced by the corresponding entry, 
the capabilities given at the left override the ones in the 
similar terminal. A capability can be cancelled with xx@ 
where xx is the capability. For example, the entry 
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_hn:2621nl:ks@:ke@:tc=2621: 

defines a 2621nl that does not have the ks or ke capabili­
ties, and hence does not turn on the function key labels 
when in visual mode. This is useful for different modes for 
a terminal, or for different user preferences. 

CAPABILITIES 
Capabilities in termcap are of three types: Boolean capabil­
ities, which indicate that the terminal has some particular 
feature; numeric capabilities, which give the size of the 
terminal or the size of particular delays; and string capa­
bilities, which give a sequence that can be used to perform 
particular terminal operations. 

Entries may be continued onto multiple lines by giving a \ 
as the last character of a line. Empty fiel0s may be 
included for readability (e.g., between the last field on a 
line a~d the first field on the next). 

List of Capabilities 

(p) indicates padding may be specified 
(p*) indicates that padding may be based on no. lines affected 

Name 
ae 
al 
am 
as 
bc 
bs 
bt 
bw 
ee 
cd 
ce 
ch 
cl 
cm 
co 
cr 
cs 
cv 
rJa 
dB 
db 
de 
dc 
dF 
dl 
dm 

Type 
str 
str 
bool 
str 
str 
bool 
str 
bool 
str 
str 
str 
str 
str 
str 
num 
str 
str 
str 
bool 
num 
bool 
num 
str 
num 
str 
str 

Pad? 
( P ) 
(p *) 

( P ) 

( P ) 

(P *) 
( P ) 
( P ) 
(P*) 
( P ) 

(p *) 
( p ) 
( P ) 

(p *) 

( p *) 

Description 
End alternate character set 
Add new blank line 
Terminal has automatic margins 
Start alternate character set 
Backspace character, if not AH 
Terminal can backspace with AH 
Back tab 
Backspace wraps from column 0 to last column 
Command character in prototype if terminal settab" 
Clear to end of display 
Clear to end of line 
Like cm but horizontal motion only, line stays sar 
Clear screen 
Cursor motion 
Number of columns in a line 
Carriage return, (default AM) 
Change scrolling region (vt100), like cm 
Like ch but vertical only. 
Display may be retained above 
Number of millisec of bs delay needed 
Display may be retained below 
Number of millisec of cr delay needed 
Delete character 
Number of millisec of ff delay needed 
Delete line 
Delete mode (enter) 
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dN 
do 
dT 
ed 
ei 
eo 
ff 
hc 
hd 
ho 
hu 
hz 
ic 
if 
im 
in 
ip 
is 
kO-k9 
kb 
kd 
ke 
kh 
kl 
kn 
ko 
kr 
ks 
ku 
10-19 
Ii 
11 
rna 
mi 
ml 
ms· 
mu 
nc 
nd 
nl 
ns 
os 
pc 
pt 
se 
sf 
sg 
so 
sr 
ta 
tc 
te 

num 
str 
num 
str 
str 
str 
str 
bool 

. str 
str 
str 
str 
str 
str 
bool 
bool 
str 
str 
str 
str 
str 
str 
str 
str 
num 
str 
str 
str 
str 
str 
num 
str 
str 
bool 
str 
bool 
str 
bool 
str 
str 
bool 
bool 
str 
boo 1 
str 
str 
num 
str 
str 
str 
str 
str 

(p *) 

( p ) 

( p *) 

(pi) 

( p ) 

( p ) 
( p ) 

TERMCAP(S) 

Number of millisec of nl delay needed 
Down one line 
Number of millisec of tab delay needed 
End delete morle 
End insert mode; give :el=: if ie 
Can erase overstrikes with a blank 
Hardcopy terminal page eject (default ~L) 
Hardcopy terminal 
Half-line down (forward 1/2 linefeed) 
Home cursor (if no em) 
Half-line up (reverse 1/2 linefeed) 
Hazeltine; can't print -IS 
Insert character 
Name of file containing is 
Insert mode (enter); give :im=: if 1e 
Insert mode distinguishes nulls on display 
Insert pad after character inserted 
Terminal initialization string 
Sent by other function keys 0-9 
Sent by backspace key 
Sent by terminal down arrow key 
Out of keypad transmit mode 
Sent by home key 
Sent by terminal left arrow key 
Number of other keys 
Termcap entries for other non-function keys 
Sent by terminal right arrow key 
Put terminal in keypad transmit mode 
Sent by terminal up arrow key 
Labels on other function keys 
Number of lines on screen or page 
Last line, first column (if no em) 
Arrow key map, used by vi version 2 only 
Safe to move while in insert mode 
Memory lock on above cursor. 
Safe to move while in standout and underline mode 
Memory unlock (turn off memory lock). 
No correctly working carriage return (DM2500.H200, 
Non-destructive space (cursor right) 
Newline character (default \n) 
Terminal is a CRT but doesn't scroll. 
Terminal overstrikes 
Pad character (rather than null) 
Has hardware tabs (may need to be set with is) 
End stand out mode 
Scroll forwards 
Number of blank chars left by so or se 
Begin stand out mode 
Scroll reverse (backwards) 
Tab (other than ~I or with padding) 
Entry of similar terminal - must be last 
String to end programs that use om 
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ti str 
uc str 
ue str 
ug num 
ul bool 
up str 
us str 
vb str 
ve str 
vs str 
xb bool 
xn bool 
xr bool 
xs bool 
xt bool 

A Sample Entry 

TERHCAP(S) 

String to begin programs that use em 
Underscore one char and move past it 
End underscore mode 
Number of blank chars left by us or ue 
Terminal unrle~lines even though it doesn't overst 
Upline (cursor up) 
Start underscore morle 
Visible bell (may not move cursor) 
Sequence to end open/visual mode 
Sequence to start open/visual mode 
Beehive (f1:escape, f2:ctrl C) 
A newline is ignored after a wrap (Concept) 
Return acts like ce \r \n (Delta Data) 
Standout not erased by writing over it (HP 264?) 
Tabs are destructive, magic so char (Teleray 106' 

The following entry, which describes the Concept-100, is 
among the more complex entries in the termcap file as of 
this writing. (This particular concept entry is outdated, 
and is used as an example only.) 

c1 Ic100Iconcept100:is=\EU\Ef\E7\E5\E8\EI\ENH\EK\E\200\Eo&\200:\ 
:al=3*\EAP:am:bs:cd=16*\EAC:ce=16\EAS:cl=2*AL:cm=\Ea%+ ~+ !c· 
:dc=16\E AA:dl=3*\E AB:ei=\E\200:eo:im:\E AP:in:ip=16*:li 12: 
:se=\Ed\Ee:so=\ED\EE:ta:8\t:ul:up:\E;:vb:\Ek\EK:xn: 

Capability Descriptions 

All capabilities have 2-letter codes. For instance, the 
fact that the Concept-100 has automatic margins (i.e., an 
automatic return and linefeed when the .end of a line is 
reached) is indicated by the capability am in the sample 
description above. Numeric capabilities are followed by the 
character 'B' and then the value. Thus, co, which indicates 
the number of columns the terminal has, gives the value '80' 
for the Concept-100. 

String-valued capabilities, such as ce (clear to end of line 
sequence), are given by the 2-character code, an ':', and a 
string ending at the next field separator (:). A delay in 
milliseconds may appear after the ':' in such a capability 
and padding characters are supplied by the editor after the 
remainder of the string is sent to provide this delay. The 
delay can be either an integer, e.g., '20', or an integer 
followed by an' *', i.e., "3*'. An" *' indicates that the 
padding required is proportional to the number of lines 
affected by the operation, and the amount given is the per­
affected-unit padding required. When an '*' is specified, 
it is sometimes useful to give a delay of the form '3.5' to 
specify a delay per unit to tenths of milliseconds. 
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A number of escape sequences are provided in the string­
valued capabilities for easy encoding of' characters there. 
A \E maps to an ESCAPE character, AX maps to a control-x for 
any appropriate x, and the sequences ,\n \r \t \b \f give a 
newline, return, tab, backspace and formfeed. Finally, 
characters may be given as 3 octal digits after a \, and the 
characters A and \ may be given as \A and \\. If it is 
necessary to place a colon C:) in a capability, it must be 
escaped in octal as \072. If it is necessary to place a 
null character in a string capability, it must be encoded as 
\200. The routines which deal with termcap use C strings, 
and strip the high bits of the output very late; therefore, 
a \200 comes out as a \000 would. 

Basic capabilities 

The number of columns on each line for the terminal is given 
by the eo numeric capability. If the terminal is a CRT, 
then the number of lines on the screen is given by the 11 
capability. If the terminal wraps around to the beginning 
of the next line when it reaches the right margin, its 
description should include the am capability. If the termi­
nal can clear its screen, this is given by the el string 
capability. If the terminal can backspace, it should have 
the bs capability, unless a backspace is accomplished by a 
character other than AH, in which case the alternate charac­
ter should be given as the be string capability. If it 
overstrikes Cratherthan clearing a position when a charac­
ter is struck over), it should have the os capability. 

A very important point is that the local cursor motions 
encoded in termcap are undefined at the left and top edges 
of a CPT terminal. The editor will never attempt to back­
space around the left edge, nor will it attempt to go up 
locally off the top. The editor assumes that feeding off 
the bottom of the screen will cause the screen to scroll up, 
and the am capability tells whether the cursor sticks at the 
right edge of the screen. If the terminal has switch­
selectable automatic margins, the termcap file usually 
assumes that this is on, i.e., am. 

These capabilities suffice to describe hardcopy and glass­
tty terminals. Thus, the model 33 teletype is described as 

t3133Itty33:co#72:os 

while the Lear Siegler ADM-3 is described as 

cl:adm3:3Ilsi adm3:am:bs:cl=A Z:li#24:co#80 

Cursor addreSsing 
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Cursor addressing in the terminal is described by the em 
string capability. It uses escapes like those in 
p r ~i ( 3 s), i. e ., S x • The s e sub s tit ute toe nco ri i n g s 0 f the 
curr'ent line or column position, while other characters are 
passed through unchanged. If the em string is'thought of as 
being a function, then its arguments are the line and column 
to which motion is desired. The S encodings have the fol­
lowing meanings: 

%d 
%2 
%3 
% • 
%+x 
%>xy 
%r 
%i 
%% 
%n 
%B 
%D 

as in printf, 0 origin 
like %2d 
like %3d 
like %c 
adds! to value, then %. 
if value> x adds y, no output. 
reverses order of line and column, no output 
increments line/column (for 1 origin) 
gives a single % 
exclusive or row and column with 0140 (DM2500) 
BCD (16*(x/10» + (x%10), no output. 
Reverse coding (x-2*(x%16», no output. (Delta Da t a) • 

For example, to get to row 3 and column 12 the HP2645 needs 
to be sent \E&a12c03Y padded for 6 milliseconris. Note that 
the order of the rows and columns is inverted here, and that 
the row and column are printed as 2 digits'. Thus, its em 
capability is cm=6\E&%r%2c%2Y. The Microterm ACT-IV needs 
the current row and column sent, preceded by a AT, with the 
row and column simply encoded in binary, cm=AT%.S.. Termi­
nals which use %. need to be able to backspace the cursor 

. (bs or be), and to move the cursor up one line on the screen 
(up is introduced below). This is necessary because it is 
not always safe to transmit \t, \n AD and \r, because the 
system may change or discard them. 

A final example is th~ LSI ADM-3a, which uses row and column 
offset by a blank character; thus, cm=\E=%+ %+ • 

Cursor motions 

If the terminal can move the cursor one position to the 
right, leaving the character at the current position 
unchanged, this sequence should be given as nd (non­
destructive space). If it can move the cursor' up a line on 
the screen in the same column, this should be given as up. 
If the terminal has no cursor addressing capability, but can 
home the cursor (to the very upper left corner of screen), 
this can be given as ho; similarly, a fast way of getting to 
the lower left hand corner can be " given as 11; this may 
involve moving up with up from the home pOSition, but the 
editor will never do this itself (unless 11 does) because it 
makes no assumption about the effect of moving up from the 
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home position. 

Area clears 

If the terminal can clear from the current position to the 
enn of the line, leaving the cursor where it is, this should 
be given as ce. If the terminal can clear from the current 
position to the end of the display~ then this should be 
given as cd. The editor only uses ad from the first column 
of a line. 

Insert/delete line 

If the terminal can open a new blank line before the line 
where the cursor is, this should be given as al; this is 
done only from the first position of a line. The cursor 
must then appear on the newly blank line. If the terminal 
can delete the line which the cursor is on, this should be 
given as dl; this is done only from the first position on 
the line to be deleted. If the terminal can scroll the 
screen backwards, this can be given as sb, although just al 
suffices. If the terminal can retain display memory above, 
the da capability should be given; if display memory can be 
retained below, db should be given. These capabilities let 
the editor understand that deleting a line on the screen may 
bring non-blank lines up from below or that scrolling back 
with sb may bring down non-blank lines. 

Insert/delete character 

Termcap can be used to describe two basic kinds of intelli­
gent terminals with respect to insert/delete characters. 
The most common insert/delete character operations affect 
only the characters on the current line and shift characters 
off the end of the line rigidly. Other terminals, such as 
the Concept 100 and the Perkin Elmer Owl, make a distinction 
between typed and untyped blanks on the screen, shifting 
upon an insert or delete oniy to an untyped blank on the 
screen; the blank is either eliminated or expanden to 2 
untyped blanks. You can find out which kind of terminal you 
have by clearing the screen and then typing text separated 
by cursor motions. Type abc def using local cursor 
motions (not spaces) between the abc and the def. Then 
position the cursor before the abc and put the terminal in 
insert mode. If typing characters causes the rest of the 
line to shift rigidly and characters to falloff the end, 
then your terminal does not distinguish between blanks and 
untyped positions. If the abc shifts over to the def which 
then move together around the end of the current line and 
onto the next as you insert, you have the second type of 
terminal, and should give the capability in, which stands 
for insert null. If your terminal does something different 
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" 

and u~usual then you may have to modify the editor to get it 
to use the insert mode your terminal defines. We have seen 
no terminals with an insert mode that does not fall into onp. 
of these two dlasses. 

The editor can handle both term{nals which have an insert 
mode, and terminals which sen~ a simple sequence to open a 
blank position on the current line. (Insert mode is prefer­
able to the sequence to open a position on the screen if 
your terminal has both.) To specify 1m, give the sequence to 
get into insert mode or give an empty value if your terminal 
uses a sequence to insert a blank position. Give as e1 the 
sequence to leave insert morle If you gave 1m with an empty 
value, give e1 with an empty value also. Now give as ie any 
sequence needed to be sent just before sending the character 
to be inserted. Most terminals with a true insert mode will 
not give Ie; terminals which send a sequence to open a 
screen position should give it here. If post-insert padding 
is needed, give this as a number of milliseconds in Ip (a 
string option). Any other sequence which may need to be 
sent after an insert of a single character may also be given 
in ip. 

It is occasionally necessary to move around while in insert 
mode to delete characters on the same line (e.g., if there 
is a tab after the insertion position). If your terminal 
allows motion while in insert mode you can give the capabil­
ity m1 to speed up inserting in this case. Omitting m1 will 
affect only speed. Some terminals (notably Datamedia's) 
must not have mi because of the way their insert mode works. 

Finally, you can specify delete mode by giving dm ann ed to 
enter and exit delete mode; give de to delete a single char­
acter while in delete mode. 

Highlighting, underlining, and visible bells 
, , 

If your terminal has sequences to enter and exit standout 
mode these can be given as ~ci and ~e ~espectively. If there 
are several flavors of standout .mode(such as invers~ video, 
blinking, or underlining half bright is not usually an 
acceptable standoqt mode unless the ter~inal is in inverse 
video mode constantly) the Ptef~rred mode is inverse video 
by itself. If the code to change .into or out of standout 
mode le~ves 1 or~ven 2 blank spaces on the screen, as the 
TVI 912 and Teleray' 1061 do, then ug should be given to tell 
how many spaces are left. 

Codes to begin underlining and end underlining can be given 
as us and ue, respectively. If the terminal has a code to 
underline the current character and move the cursor one 
space to the right, such as the Microterm Mime, this can be 
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given as 
to the 
space. 

TERMCAP(S) 

uc. If the underline code does not move the cursor 
right, give the code followed by a nondestructive 

Many terminals, such as the HP 2621, automatically leave 
standout mode when they move to a new line or the cursor is 
addressed. Programs uSing standout mode should exit stan­
dout mode before moving the cursor or sending a newline. 

If the terminal has a way of flashing the screen to indicate 
an error quietly (a bell replacement), this can be given as 
vb; it must not move the cursor. If the terminal should be 
placed in a different morle during open and visual modes of 
ex, this can be given as vs and ve, sent at the start and 
end of these modes, respectively. These can be used to 
change, e.g., from an underline to a block cursor and back. 

If the terminal needs to be in a special mode when running a 
program that addresses the cursor, the codes to enter and 
exit this mode can be given as ti and tea This need arises, 
for example, from terminals like the Concept-100 with more 
than one page of memory. If the terminal has only memory­
relative cursor addressing and not screen relative cursor 
addressing, a 1-screen sized window must be fixed into the 
terminal for cursor addressing to work properly. 

If the terminal correctly generates underlined characters 
(with no special codes needed), even though it does not 
overstrike, you should give the capability u1. If over­
strikes are erasable with a blank, this should be indicated 
by giving eo. 

Keypad 

If the terminal has a keypad that transmits codes when the 
keys are pressed. this information can be given. Note that 
it is not possible to handle terminals where the keypad only 
works in local (this applies, for example, to the unshifted 
HP 2621 keys). If the keypad can be set to transmit or not 
transmit, give these codes as ks and ke; otherwise, the 
keypad is a~sumed to always transmit. The codes sent by the 
left arrow, right arrow, up arrow, down arrow, and home keys 
can be given as kl, kr, ku, kd. and' ~h, respectively. If 
there are function keys such as fa, fl, ••• , f9, the codes 
they send can be given as kO. k' ••••• k9. If these keys 
have labels other than the default fO through f9, the labels 
can be given as 10. 11 ••••• 19. If there are other keys 
that transmit the same code as the terminal expects for the 
corresponding function, such as clear screen, the termcap 
2-letter codes can be given in the ko capability. For exam­
ple, :ko=cl,ll,sf,sb: says that the terminal has clear, home 
down, scroll down, and scroll up keys that transmit the same 
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NOTE 

thing as the 01, II, sf, and sb entries. 

The ma entry is also used to indicate arrow keys on termi­
nals which have single character arrow keys. It is obsolete" 
but still in use in version 2 of 1l, which must be run on 
some minicomputers due to memory limitations. This field is 
red un ri ant wit h k 1, k r. k u • k d , and k h • I t con sis t s 0 f " 
groups of 2 cha~aoters.( In each group;'th~ first character 
.is what an arrow keY'sends,' th~' :,!s~cond ~oharacter is the 
corresponding vi: cromm~nd. These commands are hfor kl, j 
for kd, k for k'U':".l for kr; and H for kh~ ,For example, the 
Mime would be :ma: AKjA Zk AX1:, indicating arrow keys left 
(A H), down ("'K) , up"( .... .z) , and right (AX). (There is no home 
key on the Mime.) 

Mfsoellaneous 

If the terminal requires other than a null (zero) 
as a pad, this can be given as po. 

character 

If tabs on the terminal require padding, or if the terminal 
uses a character other than AI to tab, this can be given as 
ta. 

Hazeltine terminals, which don't allow '-, characters to be 
printed, should indicate hz. Datamedia terminals, which 
echo carriage-return linefeed for carriage return and then 
ignore a following linefeed, should indicate no. Early Con­
cept terminals, which ignore a linefeed immediately after an 
am wrap, should indicate xn. If an erase-eol is required to 
get rid of standout (instead of merely writing on top of 
it), xs should be given. Teleray terminals, where tabs turn 
all characters moved over to blanks, should indicate xt. 
Other specific terminal problems may be corrected by adding 
more capabilities of the form x~. 

Other capabilities include is, an initialization string for 
the terminal, and if, the name of a file containing long 
initialization strings. These strings are expected to prop­
erly clear and then set the tabs on the terminal, if the 
terminal has settable tabs. If both are given, is will be 
printed before if. This is useful where if is 
/usr/lib/tabset/std but is clears the tabs first. --- --- - ---
Termcap is based on software developed by The UniverSity of 
California, Berkeley, California, Computer Science Division, 
Department of Electrical Engineering and Computer Science. 

Termcap will be replaced by terminfo in the next release. 
Transition tools will be provided. 
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FItES 
letc/termcap file containing terminal descriptions 

SEE ALSO 
ex(l), termcap(3), vi(1) 

WARNI~GS AND BUGS 

( ~. - ,~. 

Ex allows only 256 characters for string capabilities, ann 
TIe routines in termca-p(3) do not check for overflow of this 
buffer. The totar-rength of a single entry (excluding only 
escaped new-lines) may not exceed 1,024. 

The ma, VS, and ve entries are specific to the vi program. 

Not all programs support all entries. 
that are not supported by any program. 

- 11 -
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PERMUTED INDEX 

special functions of HP 2640 and 
Ihandle special functions of HP 
functions of DASI 300 and 300s1 

handle special functions of DASI 
DAST 300 and 300s1 300, 

special functions of DASI 300 and 
13tol, Itol3: convert between 

comparison diff3: 
4014 terminal 

4014: paginator for the Tektronix 
the DASI 450 terminal 

special functions of the DASI 
onyx: Onyx 
onyx: Onyx 

integer and base~64 ASCIII 

value 
abs: return integer 

fab s: floor', cei ling, remaind er, 
LP requests. 

utime: set file 
a file touch: update 

of a file 
machinel sputl, sgetl: 

sarlp: disk 
ldfcn: common object file 

copy file systems for optimal 
Isetutent, endutent, utmpname: 

access: determine 
acct: enable or disable process 

acctprc1, acctprc2: process 
runacct: run daily 

acctcon2: connect-time 
faccton, acctwtmp: overview of 

accounting and miscellaneous 
acct: per-process 

acctcom : search anrl print process 
acctmerg: merge or adrl total 

summary from per-process 
wtmpfix: manipulate connect 

turnacct: shell procedures for 
accounting 

format 
per-process accounting/ 

accounting file(s) 
connect~time accounting. 

accounting. acctcon1, 
acctwtmp: overview ofl 
overview ofl acctdisk, 

accounting files. 

2621-series terminals Ihanrlle ••••• 
2640 and 2621~series terminals •••• 
300, 300s: handle special .•....••• 
300 and 300s terminals 1300s: ••••• 
300s: handle special functions of • 
300s terminals 13005: handle ••.••• 
3~byte integers and longl ••.•••••• 
3~way differential file ••••••••••• 
4014: paginator for the Tektronix. 
4014 terminal ...•.....••..•.••.••• 
450: handle special functions of •• 
450 terminal 450: handle •••••••••• 
6810 special system service ••••••• 
6810 special system service .•••••• 
a64l, l64a: convert between long •• 
abort: generate an lOT fault •••••• 
abs: return integer absolute •••••• 
absolute value •••••••••••••••••••• 
absolute value functions Ifmod, ••• 
accept, reject: allowlprevent 
access and modification times ••••• 
access and modification times of •• 
access: determine accessibility ..• 
access long integer data in a ....• 
access profiler ••••••••••••••••••• 
access routines ••••••••••••••••••• 
access time. dcopy: •••••••.••.••.• 
access utmp file entry ••.•.••..••• 
accessibility of a file •.•••..•••• 
accounting .••••••••••••••••••.••.• 
accounting. 
accounting • •••••••••.•••••••••••.• 
accounting. acctcon1, ••••••••••••• 
accounting and miscellaneousl ••••• 
accounting commands. lof •••••.•••• 
accoun'ting 'fiTe format •••••••••• ' •• 
accounting file(s) •••••••••••••••• 
accounting files • ••••••••••••••••• 
accounting records. Icommand •.•••• 
accounting records. fwtmp, •••.•••• 
accounting. Istartup, ••••• ' •••••••• 
acct: enable or disable process ••• 
acct: per-process accounting file • 
acctcms: command summary from ••••• 
acctcom: search and print process. 
acetcon1, acctcon2: ••••.•••••••••• 
acetcon2: eonnect~time •••••••••••• 
aeetdisk, acctdusg, aecton, ••••••• 
acctdusg, accton, acctwtmp: ••••••• 
,acc tmerg: merge or add total •••••• 

hp(1) 
hp(1) 
300(1) 
300(1) 
300(1) 
300(1) 
13tol(3C) 
diff3(1) 
4014(1) 
4014(1) 
450(1) 
450(1) 
onyx (2) 
onyx (2) 
a641(3C) 
abort(3C) 
abs(3C) 
abs( 3C) 
floor(3M) 
accept( 1M) 
utime(2) 
touch( 1 ) 
access(2) 
sputl(3X) 
sadp(1) 
ld fcn(4) 
dcopy(1M) 
getut(3C) 
access(2) 
acct(2) 
acctprc( 1M) 
runacct(1M) 
acctcon( 1M) 
acct(1M) 
acct(1M) 
acct(4) 
acctcom( 1) 
acctmerg( 1M) 
acctcms(1M) 
fwtmp(1M) 
acctsh( 1M) 
acct(2) 
acct(4) 
acctcms( 1M) 
acctcom( 1 ) 
acctcon(1M) 
acctcon( 1M) 
acct(1M) 
acct(1M) 
acctmerg( 1M) 

• 



,1", 

Permuted Ino ex 

acctdisk, acctdusg, 
accounting. 

acctprc 1 , 
acctdisk, acctdusg, accton, 

functions sin, cos, tan, asin, 
killall: kill all 

sag: system 
sal, sa2, sadc: system 

sar: system 
report process data and system 

formatting/ mosd: the OSDD 
add user: 

acctmerg: merge or 

alarm: set a process's 
clock 

sbrk: change data segment space 
realloc, calloc: main memory 

accept, reject: 
fsba: file system block 

sort: sort 
link editor output 
aouthdr: optional 

introduction to commands and 
maintenance commands and 
maintainer for portable/ 

language bc: 
cpio: format of cpio 

for portable archives ar: 
ar: common 

archi ve header of a member of an 
archive file ldahread: read the 

tar: tape file 
library maintainer for portable 

cpio: copy file 
command xargs: construct 

'getopt: get option letter from 
echo: echo 

expr: ev al uate 
bc: arbitrary~precision 

number facts 
expr: evaluate arguments 

asa: interpret 
control characters 

ascii: map of 
set 

between long integer and base~64 

" number atof: convert 
: time/ ctime, local time, gmtime, 

accton, acctwtmp: overview of/ •••• 
acctprcl, acctprc2: process ••••••• 
acctprc2: process accounting •••••• 
acctwtmp: overview off •••••••••••• 
acos, atan, atan2: trigonometric •• 
active processes •••••••••••••••••• 
activity graph •••••••••••••••••••• 
activity report package ••••••••••• 
activity reporter ••••••••••••••••• 
activity timex: time a command; ••• 
adapter macro package for ••••••••• 
add a user to the system ••••••• ' ••• 
add total accoun ting fi les. • •••••• 
adduser: add a user to the system. 
alarm clock ••••••••••••••••••••••• 
alarm: set a process's alarm •••••• 
allocation brk, ••••••••••••••••••• 
allocator malloc, free, ••••••••••• 
allow/prevent LP requests ••••••••• 
analyzer •••••••••• ~ ••••••••••••••• 
and/or merge files •••••••••••••••• 
a.out: common assembler and ••••••• 
aout header ••••••••••••••••••••••• 
aouthdr: optional aout header ••••• 
application programs in tro: ••••••• 
application programs. /system ••••• 
ar: archive and library ••••••••••• 
ar: common archive file format •••• 
arbitrary-precision arithmetic •••• 
archive ••••••••••••••••••••••••••• 
archive and library maintainer •••• 
archive file format ••••••••••••••• 
archive file Idahread: read the ••• 
archi ve header of a member of an •• 
archiver •••••••••••••••••••••••••• 
archives ar: archive and •••••••••• 
archives in and out ••••••••••••••• 
argument list(s) and execute •••••• 
ar gumen t v ec tor ••••••••••••••••••• 
argumen ts ••••••••••••••••••••••••• 
arguments as an expression •••••••• 
ari thmetic language ••••••••••••••• 
arithmetic: provide drill in •••••• 
as an expression •••••••••••••••••• 
as.,. ,common assembler •••••••••••••• 
ASA carriage control characters ••• 
asa: interpret ASA carriage ••••••• 
ASCII character set ••••••••••••••• 
ascii: map of ASCII character ••••• 
ASCII string /164a: convert ••••••• 
ASCII string to floating~point •••• 
asctime, tzset: convert date and •• 
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acct(1M) 
acc tprc ( , M) 

acc tprc ( 1 M) 

acct(lH) 
tr ig (3M)' 
ki 11 all ( 1 M) 
sag(1) 
sar(1M) 
sar(1) 
timex (1 ) 
mosd(S) 
add user ( 1 M) 
acctmerg( 1M) 
adduser( 1M) 
alarm(2) 
alarm(2) 
brk(2) 
malloc (3C) 
accept( 1M) 
fsba(lM) 
sort( 1 ) 
a.out(4) 
aouthd r (4) 
aouthdr(4 ) 
intro( 1) 
intro( 1M) 
ar (1 ) 
ar(4) 
bc(1) 
cpio( 4) 
ar ( 1 ) 
ar(4 ) 
Id ahread (3X) 
ld ahread (3X) 
tar(1) 
ar(1) 
cpio( 1) 
xargs( 1 ) 
getopt( 3C) 
echo( 1 ) 
expr( 1) 
bc(l) 
arithmetic(6) 
expr(l) 
as(l) 
asa(l) 
asa ( 1 ) 
ascii(S) 
ascii (5) 
a64l(3C) 
atof( 3C) 
ctime( 3C) 
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,/ , 

trigonometric/ sin, cos, tan, 
hel p: 

as- common 
a.out: common 

assert: verify program 
setbuf: 

Ilist the spared sectors 
sin, cos, tan, asin, acos, 

sin, cos, tan, asin, acos, atan, 
floating-point number 

strtol, atol, 
integer strtol, 

wait: 
processing language 

ungetc: push character 

back: the game of 
finc: fast incremental 

daily/weekly UNIX file system 
frec: recover files from a 

spare: replace a 

termcap: terminal capability data 
convert between long integer and 
oriented (visual) display editor 

portions of pathnames 
arithmetic language 

system initialization/ brc, 

files 
cb: C program 

j 0, j 1, j 11, yO, Y 1, yn: 

fread, fwri te: 
bsearch: 

tsearch, tdelete, twalk: manage 

bj: the game of 
sync: update the super 

fsba: file system 
bcopy: interactive 

sum: print checksum and 
df: report number of free disk 

system initialization shell/ 
space allocation 

modest-sized programs 

strl io: stand ard 
setbuf: assign 

mknod: 
swab: swap 

permuted Ind ex 

asin, acos, atan, atan2: .••••••••• 
ask for help •••••••••••••••••••••• 
assembler ••••••••••••••••••.•••••• 
assembler and link editor output •• 
assert: verify program assertion •• 
assertion ••••••••••••••••••••••••• 
assign buffering to a stream •••••• 
associated with a slice ••••••••••• 
atan, atan2: trigonometric/ ••••••• 
atan?: trigonometric functions •••• 
atof: convert ASCII string to ••••• 
atoi: convert string to integer ••• 
atol, atoi: convert string to •.•••• 
await completion of process ••••••• 
awk: pattern scanning and ••••••••• 
back into input stream •••••••••••• 
back: the game of backgammon •••••• 
backgammon •••••••.••••••••••••••••• 
backup. • •••••••••••••••••••••••••• 
backup. filesave, tapesave: ••••••• 
backup tape ••••••••••••••••••••••• 
bad sector with a spare one ••••••• 
banner: make posters •••••••••••••• 
ba se •••••••••••••••••••••••••••••• 
base~64 ASCII string /164a: ••••••• 
based on ex vi: screen •••••••••••• 
basename, dirnarne: deliver •••••••• 
bc: arbitrary-precision ••••••••••• 
bcheckrc, rc, powerfail: •••••••••• 
bcopy: interactive block copy ••••• 
bdiff: file comparator for large •• 
beautifier •••••••••••••••••••••••• 
Bessel functions •••••••••••••••••• 
bfs: big file scanner ••••••••••••• 
binary input/output ••••••••••••••• 
binar y search ••••••••••••••••••••• 
binary search trees ••••••••••••••• 
bj: the game of black jack •••••••• 
black jack •••••••••••••••••••••••• 
bloc k ............................ . 
block analyzer •••••••••••••••••••• 
block copy •••••••••••••••••••••••• 
block count of a file ••••••••••••• 
blocks ........................... . 
brc, bcheckrc, rc, powerfail: ••••• 
brk, sbrk: change data segment •••• 
bs: a compiler/interpreter for •••• 
bsearch: binary search •••••••••••• 
buffered input/output package ••••• 
buffering to a stream ••••••••••••• 
build special file •••••••••••.•••• 
b yt e s ••••••••••••••••••••••••••••• 
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trig(3M) 
help(1) 
as ( 1 ) 
a.out(4) 
assert(3X) 
assert(3X) 
setbuf(3S) 
sparel i st (8) 
trig(3M) 
tr ig (3M) 
atof(3C) 
strtol( 3C) 
strtol( 3C) 
wait(1) 
awk( 1 ) 
ungetc(3S) 
back(6) 
back(6) 
finc( 1 M) 
filesave( 1M) 
frec( 1M) 
spare(8) 
banner ( 1 ) 
termcap(S) 
a641(3C) 
vi(1) 
basenarne( 1 ) 
bc(1) 
brc(1M) 
bcopy( 1M) 
bdiff(1) 
cb(1) 
bessel(3M) 
bfs( 1) 
fread(3S) 
bsearch( 3C) 
tsearch( 3C) 
bj(6) 
bj(6) 
sync(1) 
fsba(1M) 
bcopy( 1M) 
sum( 1) 
d f( 1M) 
brc(1M) 
brk(2) 
bs( 1 ) 
bsearch( 3C) 
stdio(3S) 
setbuf(3S) 
mknod ( 1 M) 
swab(3C) 



Permuted Inri ex 

cc..,. 
cflow: generate 

cpp: the 
cb: 

1 in t: a 
cxref: generate 

dc: rlesk 
cal: print 

cu: 
data returned by stat system 

malloc, free, realloc, 
intro: introduction to system 

link and unlink system 
an LP line printer lp, 

termcap: terminal 
asa: interpret ASA 

text erlitor (variant of ex for 

remainder, absolute valuel floor, 
floor, ceil, fmod, fabs: floor, 

pipe: create an interprocess 
ungetc: push 

neqn eqnchar: special 
cuserid: get 

getc, getchar, fgetc, getw: get 
putc, putchar, fputc, putw: put 

ascii: map of ASCII 
tr: translate 

interpret ASA carriage control 
iscntrl, isascii: classify 

_tolower, toascii: translate 
lastlogin, monacct, nulladm,l 

Idfsck: file system consistency 
checking procedure. 
text for troff cw, 

for nroff or troff eqn, neqn, 
lint: a C program 

grpck: password/group file 
checkall: faster file system 
copy file systems with label 
copy file systems with label 

processed by fsck 
formatted with the MM/ rom, osdd, 

file sum: print 

C compiler •••.••••••••••••••••.•••• 
C flow graph •••••••••••••••••••••• 
C language preprocessor ••••.•••.•• 
C program beauti fier •••••••••••••• 
C prog r am checker ••••••••••••••••• 
C program cross~reference ••••••••• 
cal: pr in t cal end ar ••••••••••••••• 
calculator •••••••••••••••••••••••• 
cal end ar ••••••••••••••••••••••.••• 
calendar: reminder service •••••••• 
call another UNIX SYSTEM V system • 
call stat: ....................... . 
calloc: main memory allocator ••••• 
calls and error numbers ••••••••••• 
calls. link, unlink: exercise ••••• 
cancel: send/cancel requests to ••• 
capability data base •••••••••••••• 
carriage control characters ••••••• 
casual users) edit: ••••••••••••••• 
cat: concatenate and print files •• 
cat: phototypesetter interface •••• 
cb: C program beautifier •••••••••• 
cc~ C compiler •••••••••••••••••••• 
cd: change working directory •••••• 
ceil, fmod, fabs: floor, ceiling, • 
ceiling, remainder, absolute/ ••••• 
cflow: generate C flow graph •••••• 
channel ••••••••••••••••••••••••••• 
character back into input stream •• 
character definitions for eqn and • 
character login name of the user •• 
character or word from stream ••••• 
character or word on a stream ••••• 
character 
characters 

set .................... . 

cc ( 1 ) 
cflow(1) 
c pp( 1 ) 
cb(1) 
lint(1) 
cxref(1) 
cal(1) 
dc(1) 
cal ( 1 ) 
calendar(1) 
cu( 1 C) 
stat(5) 
malloc (3C) 
intro(2) 
link(1M) 
lp( 1 ) 
termcap(5) 
asa ( 1 ) 
edit(1) 
cat(1) 
cat(7) 
cb(1) 
cc(1) 
cd ( 1 ) 
floor(3M) 
floor(3M) 
cflow( 1 ) 
pi pe (2) 
ungetc( 3S) 
eqnchar(S) 
cuserid(3S) 
getc(3S) 
putc(3S) 
ascii(S) 
tr ( 1 ) 

characters asa: ••••••••••••••••••• asa(1) 
characters /isprint, isgraph; ••••• ctype(3C) 
characters Itolower, _toupper, •••• conv(3C) 
chargefee, ckpacct, dodisk, •••.••• acctsh(1M) 
chdir: change working directory ••• chdir(2) 
check and interactive repair •••••• fsck(1M) 
checkall: faster file system •••••• checkall(1M) 
checkcw: prepare constant-width ••• cw(1) 
checkeq: format mathematical text. eqn(1) 
checker •••••••••••••••••••••.•••••• lint( 1) 
checkers. pwck, ••••••••••••••••••• pwck(1M) 
checking procedure ••••••••••.•••••• checkall(1M) 
checking. volcopy, labelit: •• ~ •••• volcopy(1M) 
checking. volcopy, labelit: ••••••• volcopy.1m.old 
checklist: list of file systems ••• checklist(~) 
checkrnm: print/check documents •••• mm(1) 
checksum and block count of a ••••• sum(1) 
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chess: the game of 

chown , 
times: get process and 

terminate wait: wait for 

a file 
group 

for a command. 

monacct, nulladm,/ chargefee, 
isgraph, iscntrl, isascii: 

uuclean: uucp spool directory 
clri: 

inquiries ferror, feof, 
alarm: set a process's alarm 

crQn: 

ldclose, ldaclose: 
close: 

fclose, fflush: 

/idint, real, float, sngl, dble, 

common to two sorted files 
system: issue a shell 

test: condition evaluation 
time: time a 
nice: run a 

change root directory for a 
env: set environment for 

uux: unix to unix 
quits nohup: run a 

getopt: par se 
/shell, the standard/restricted 

system activity timex: time a 
per~process/ acctcms: 

argument list(s) and execute 
install: install 

mk: how to remake the system and 
programs intro: introduction to 

Ito system maintenance 
and miscellaneous accounting 

ar: 
as~ 

output a .out: 
ldclose, lrlaclose: close a 

/ section hearler of a 
linenum : line number entries in a 

permuted Inri ex 

che 58 •••••.••.•••.•••••••••••••••• 

chess: the game of chess •••••••••• 
chgrp: change owner or group •••••• 
child process times ••••••••••••••• 
child process to stop or •••••••••• 
cb.mod: change morie •••••••••••••••• 
chmod: change mode of file •••••••• 
chown: change owner and group of •• 
chown, chgrp: change owner or 
chroot: change root directory 
chroot: change root directory 
ckpacct, dodisk, lastlogin, ••••••• 
classify characters lisprint, ••••• 
clean-up •••••••••••••••••••••••••• 
clear i-node •••••••••••••••••••••• 
clearerr, fileno: stream status ••• 
clock ............................ . 
clock daemon •••••••••••••••••••••• 
clock: report CPU time used ••••••• 
close a common object file •••••••• 
close a file descriptor ••••••••••• 
close: close a file descriptor •••• 
close or flush a stream ••••••••••• 
c 1 r i: c 1 ear i..,.. nod e • ••••••••••••••• 
cmp: compare two files •••••.•••••• 
cmplx, dcmplx, ichar, char:1 •••••• 
col: filter reverse line-feeds •••• 
comm: select or reject lines •••••• 
command 
command 
command 

........................... ........................... 
command at low priority ••••••••••• 
command. chroot: •••••••••••••••••• 
command execution ••••••••••••••••• 
command execution ••••••••••••.•••• 
command immune to hangups and ••••• 
command opt ions ••••••••••••••••••• 
command programming language •••••• 
command; report process data and •• 
command summary from •••••••••••••• 
command xargs: construct •••••••••• 
command s. • •••••••••••••••••••••• -•• 
command s •••••••••••••••••••••••••• 
commanos and application •••.••••••• 
commands and appl tcation/ ••••••••• 
commands. lof accounting •••••••••• 
common archive file format •••••••• 
common assembler •••••••••••••••••• 
common assembler and link edi tor .. 
common object file · ............... 
common object file · ............... 
common object file · ............... 

- v .,. 

chess(6) 
chess(6) 
chown ( 1 ) 
times( 2) 
wait(2) 
chmod ( 1 ) 
chmori(2 ) 
chown( 2) 
chown( 1 ) 
chroot(lM) 
chroot(2) 
acctsh( 1M) 
ctype(3C) 
uucl ean ( 1 M) 
clri(lM) 
ferror(3S) 
alarm(2) 
cron(1M) 
clock( 3C) 
Idclose(3X) 
close(2) 
close(2) 
fclose(3S) 
clri(1M) 
cmp( 1 ) 
ftype(3F) 
col(1) 
cornm(1) 
system(3S) 
test(1) 
time(1) 
nice(1) 
chroot( 1M) 
env(1) 
uux(1C) 
nohup( 1) 
getopt ( 1 ) 
she 1) 
timex(1) 
acctcms( 1M) 
xargs( 1 ) 
install( 1M) 
mk(8) 
intro(l) 
intro( 1M) 
acct(lM) 
ar(4) 
as(l) 
a.out(4) 
lrl close (3X) 
Id shread (3X) 
linenum(4) 



P ermut en Inn ex 

nm: print name list of 
scnhdr: section hearler for a 

routines Id fcn: 
Idopen, lrlaopen: open a 

/line number entries of a 
read the file header of a 

seek to the symbol table of a 
indexed symbol table entry of a 

relocation information for a 
entries of a section of a 

to the optional file header of a 
to an indexed/namen section of a 
number entries of a section of a 

format syrns: 
of a symbol table entry of a 

filehdr: file hearler for 
Id: link ed i tor for 

size: print section sizes of 
comm: select or reject lines 

ipcs: report inter~process 
stdipc: standard interprocess 

diff: differential file 
bd iff: fi Ie 

cmp: 
diff3: 3~way differential file 

dircmp: directory 
regcmp: regular expression 
expression regcmp, regex: 

regexp: regular expression 
cc..... C 

yacc: yet another 
modest-sized programs bs: a 

erf, erfc: error function ann 
wait: await 

pack, pcat, unpack: 
table entry of a/ Idtbindex: 

cat: 
synchronous printer scat: 

test: 

system. Ipadmin: 
config: 

fwtmp, wtmpfix: manipulate 
an out~going terminal line 

acctcon1, acctcon2: 
fsck, dfsck: file system 

report and interactive status 
cw, checkcw: prepare 

mkfs: 
execute command xargs: 

remove nroff/troff,·tbl, and eqn 
Is : list 

common object file •••.•••.••••.••• nm( 1 ) 
common object file •••••••••.••.••• scnhdr(4) 
common object file access •.•.•.••• Idfcn(4) 
common object file for reading .••. Idopen(3X) 
common object file function ••.••.• Idlread(3X) 
common object file Idfhrearl: •••••. Idfhread(3X) 
common object file Idtbseek: ••...• Idtbseek(3X) 
common object file /read an •••.••• Idtbread(3X) 
common object file reloc: •••.••.•• reloc(4) 
common object file /relocation •••• Idrseek(3X) 
common object file /seek •••••••••• ldohseek(3X) 
common object file /seek ••••••.••• Idsseek(3X) 
common object file /seek to line •• Idlseek(3X) 
common object file symbol table ••• syms(4) 
common object file /the index ••••• ldtbindex(3X) 
common object files •••••••••••.••• filehdr(4) 
common object files ••••••••••••••• ld(1) 
common object files ••••••••••••••• size(1) 
common to two sorted files •••••••• comm(1) 
communication facilities status ••• ipcs(1) 
communication package •••••.••••••• stdipc(3C) 
comparator •••••••••••••••••••••••• diff(1) 
comparator for large files •••••••• bdiff(1) 
compare two files ••••••••••••••••• cmp(1) 
comparison •••••••••••••••••••••••• diff3( 1) 
comparison •••••••••••••••••••••••• dircmp(1) 
compile ••••••••••••••••••••••••••• regcmp(1) 
compile and execute a regular ••••• regcmp(3X) 
compile and match routines •••••••• regexp(5) 
compiler ••••••••••••••••••••••.••• cc(1) 
compiler~compiler ••••••••••••••••• yacc(1) 
compiler/interpreter for •••••••••• bs(1) 
complementary error function •••••• erf(3M) 
completion of process •••••••.••••• wait(1) 
compress and expand files ••••••••• pack(1) 
compute the index of a symbol ••••• Idtbindex(3X) 
concatenate and print files ••••••• cat(1) 
concatenate and print files on •••• scat(1) 
condition evaluation command ••.••• test(1) 
config: configure UNIX SYSTEM V ••• config.68(1M) 
configure the LP spooling ••••••••• lpadmin(1M) 
configure UNIX SYSTEM V ••••••••••• config.68(1M) 
connect accounting records •••••••• fwtmp(1M) 
connection dial: establish •••••••• dial(3C) 
connect-time accounting ••••••••••• acctcon(1M) 
consistency check and/ •••••••••••• fsck(1M) 
console rjestat: RJE status ••••••• rjestat(1C) 
constant-width text for troff ••••• cw(1) 
construct a file system ••••••••••• mkfs(1M) 
construct argument list(s) and •••• xargs(1) 
constructs deroff: •••••••••••••••• deroff(1) 
contents of directories ••••••••••• ls(1) 

.,.. vi ..,. • 
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csplit: 
fcntl: file 
vc: version 

asa: interpret ASA carriage 
ioctl: 

init, telinit: process 
msgctl: message 

semctl: semaphore 
shmctl: shared memory 

fcntl: file 
uucp status inquiry and job 

tty: 
term: 

units: 
dd: 

floating~point number atof: 
and long integers 13tol, Ito13: 

base.-64. ASCII/ a641, 164a: 
/gmtime, asctime, tzset: 

and VAX~11/780/ fscv: 
string ecvt, fcvt, gcvt: 

scanf, fscanf, sscanf: 
strtol, atol, atoi: 

bcopy: interactive block 
uucp, uulog, uuname: unix to unix 

do: convert and 
epio: 

access time. dcopy: 
checking. volcopy, labelit: 
checking. volcopy, labelit: 

cp, In, mv: 
UNIX System~to-UNIX System file 

core: format of 
mem, kmem: 

atan2: trigonometric/ sin, 
sinh, 

wc: word 
sum: print checksum and block 

files 
cpio: format of 

out 

clock: report 
craps: the game of 

crashes 
crash: what to do when the system 

rewrite an existing one 
file tmpnam, tempnam: 

Permuted Ind ex 

context 
control 
control 
control 
control 
control 

s pI it .................... . 
........................... ........................... 
characters ••••••••••••.••• 
d ev ice •••••.••••••••••.••. 
initialization • •••••••.••. 

control operations •••••••••••••••• 
control operations ••••.••••••••••• 
control operations ••••••••••••.••• 
control options ••••••••••••••••••• 
control uustat: •••••••••••••••.••• 
controlling terminal interface •..• 
conventional names for terminals •• 
conversion program •••••••••••••••• 
convert and copy a file ••••••••••• 
convert ASCII string to ••••••••••• 
convert between 3-byte integers ••• 
convert between long integer and •• 
convert date and time to string •.• 
convert files between M68000 •••••• 
convert floating~point number to •• 
convert formatted input ••••••••••• 
convert string to integer ••••••••• 
copy. . ..........•.•............... 
copy •••••••••••••••••••••••••••••• 
copy a file ••••••••••••••••••••••• 
copy file archives in and out ••••• 
copy file systems for optimal •..•. 
copy file systems with label •••••. 
copy file systems with label ..•.•. 
copy, link or move files •••••••••• 
copy uuto, uupick: public ••••••••• 
core: format of core image file .•• 
core image file ••••••••••••••••••• 
core memory •••.•••.•.•••.••••....• 
cos, tan, aSin, acos, atan, ••••••• 
cosh, tanh: hyperbolic functions •• 
coun t ............................ . 
count of a file ••••••••••••••••••• 
cp, In, mv: copy, link or move .•••• 
epio archive •••••••••••••••••••••• 
epio: copy file archives in and ••• 
epio: format of cpio archive •••••• 
epp: the C language preprocessor •• 
CPU time used •••••••••••••••.••••• 
craps ............................ . 
craps: the game of craps ••.••••••• 
crash: examine system images • ••••• 
crash: what to do when the system • 
crashes ••••••••••••••••••••••••••• 
creat: create a new file or ••••••• 
create a name for a temporary •..•. 

.... vii -

csplit(1) 
fcntl(2) 
ve ( 1 ) 
asa(1) 
ioc tl (2) 
init(1M) 
msgctl(2) 
semctl (2) 
shmctl(2) 
fcntl(S) 
uustat(1C) 
tty(7) 
term(S) 
units(1) 
dd ( 1 ) 
atof(3C) 
l3tol(3C) 
a641(3C) 
ctime(3C) 
fscv(1M) 
eevt(3C) 
scanf(3S) 
strtol(3C) 
bcopy( 1M) 
uucp( 1 C) 
dd(1) 
cpio(1) 
dcopy( 1M) 
volcopy(1M) 
volcopy.1m.old 
cp(1) 
uuto(1C) 
core(4) 
core(4) 
mem(7 ) 
trig(3M) 
sinh(3M) 
we(1) 
sum(1) 
ep( 1) 
epio( 4) 
epio(1) 
cpio( 4) 
epp( 1 ) 
elock(3C) 
craps(6) 
craps(6) 
crash ( 1 M) 
eras~.m68(8) 
erash.m68(8) 
ereat(2) 
tmpnam(3S) 

• 
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existing one creat: 
fork: 

tmpfile: 
pi pe: 

umask: set anri get file 

cxref: generate C program 
DES encryption 

terminal 
terminal 

asctime. tzset: convert date and/ 

ttt, 
uname: get name of 

uname: print name of 
the slot in the utmp file of the 

getcwd: get pathname of 
of the user 

each line of a file 
line of a file cut: 

constant~width text for troff 
cross-reference 

cron: clock 
errdemon: error~logging 

1 pd: 1 in e pr in te r 
terminate the error~logging 

runacct: run 
backup. filesave, tapesave: 

/300s: handle special functions of 
handle special functions of the 

prof: display profile 
time a command; report process 

termcap: terminal capability 
sputl, sgetl: access long integer 

plock: lock process, text, or 
call stat: 

brk, sbrk: change 
types: primitive system 

join: relational 
date: print and set the 
date: print and set the 

/gmtime, asctime, tzset: convert 

/ifix, idint, real, float, sngl, 

/real, float, sngl, dble, cmplx, 
optimal access time. 

fSdb, fsdb1b: file system 
sdb: symbolic 

create a.new file or rewrite an ••• creat(2) 
create a new process •••••••••••••• fork(2) 
create a temporary file ••••••••••• tmpfile(3S) 
create an interprocess channel •••• pipe(2) 
creation mask ••••••••••••••••••••• umask(2) 
cron: clock daemon •••••••••••••••• cron(1H) 
cross-reference ••••••••••••••••••• cxref(1) 
crypt, setkey, encrypt: generate •• crypt(3C) 
c s pI it: conte x t s pI it. • • • • • • • • • • •• c s pI i t ( 1 ) 
ct: spawn getty to a remote ••••••• ct(1C) 
ctermid: generate filename for •••• ctermid(3S) 
ctime, local time, gmtime, ••••••••• ctime( 3C) 
cu: call another UNIX SYSTEM V system cu(1~) 
cubic: tic-tac~toe •••••••••••••••• ttt(6) 
current operating system ••••••••••. uname(2) 
current UNIX System ••••••••••••••• uname(1) 
current user ttyslot: find •••••••• ttyslot(3C) 
current working directory • ~: ••••••• getcwd(3C) 
cuserid: get character login name. cuserid(3S) 
cut: cut out selected fields of ••• cut(1) 
cut out selected fields of each ••• cut(1) 
cw, checkcw: prepare •••••••••••••• cw(1) 
cxref: generate C program ••••••••• cxref(1) 
daemon ••••••••.•••••.•••.••...•••• cron(1M) 
daemon. ••••••••••••••••••••••••••• errd emon( 1 M) 
daemon •••••••••••••••••••••••••••• lpd( 1C) 
daemon. errstop: •••••••••••••••••• errstop(1M) 
daily accounting •••••••••••••••••• runacct(1M) 
daily/weekly UNIX file system ••••• filesave(1M) 
DASI 300 and 300s terminals ••••••• 300(1) 
DASI 450 terminal 450: •••••••••••• 450(1) 
data •••••••••••••••••••••••••••••• prof(1) 
data and system activity timex: ••• timex(1) 
data base ••••••••••••••• :......... termcap( 5) 
data in a machine independent/ •••• sputl(3X) 
data in memory •••••••••••••••••••• plock(2) 
data returned by stat system •••••• stat(5) 
data segment space allocation ••••• brk(2) 
data types •••••••••••••••••••••••• types(5) 
database operator ••••••••••••••••• join(1) 
date ••••••• ~ •••••••••••••••••••••• date(1) 
date ............................. . 
date and time to string ••••••••••• 
date: print and set the date •••••• 
date: print and set the date •••••• 
dble, cmplx, dcmplx, ichar, char:/ 
dc: desk calculator ••••••••••••••• 
dcmplx, ichar, char: explicit/ •••• 
dcopy: copy file systems for •••••• 
dd: convert and copy a file ••••••• 
debugger •••••••••••••••••••••••••• 
debugger •••••••••••••••••••••••••• 

..,. viii .,. 

date.1.old 
ctime( 3C) 
date ( 1 ) 
date .1.01d 
ftype( 3F) 
dc( 1 ) 
ftype(3F) 
dcopy( 1 M) 
dd(1) 
fsdb( 1M) 
sdb(1) 
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sysdef: system 
eqnchar: special char~cter 

basename, dirname: 
tail: 

mesg: permi t or 
and eqn constructs 

crypt, setkey, encrypt~ generate 
close: close a file 

dup: duplicate an open file 
dc: 

file access: 
fi Ie: 

ioctl: control 
master: master 

devnm : 

blocks. 
check and interactive/ fsck, 

terminal line connection 
comparator 
comparison 

sdiff: side~by~side 
diffmk: mark 

diff: 
diff3: 3 .... way 

files 

dir: format of 
Is: list contents of 

rm, rmdir: remove files or 
cd: change working 

chdir: change working 
chroot: change root 

mkdir: make a 
mvdir: move a 

uuclean: uucp spool 
dircmp: 

unl ink: remove 
chroot: change root 

get pathname of current working 
pwd: working 

ordinary file mknod: make a 
pathnames basename, 

pr in ter s enabl e t 

acct: enable or 
type, modes, speed, and line 

sadp: 
df: report number of free 

du: summarize 
mount, umount: mount and 

vi: screen oriented (visual) 

·Permuted Inri ex 

definition •••••••••••••••••••••••• 
defini tions for eqn and neqn •••••• 
deliver portions of pathnames ••••• 
deliver the last part of a file ••• 
deny messages ••••••••••••••••••••• 
deroff: remove nroff/troff, tbl, •• 
DES encryption •••••••••••••••••••• 
descriptor •••••••••••••••••••.•••• 
descriptor •••••••••••••••••••••••• 
desk calculator ••••••••••••••••••• 
determine accessibility of a •••••• 
determine file type ••••••••••••••• 
device •••••••••••••••••••••••••••• 
device information table •••••••••• 
device name • •••••••••••••••••••••• 
devnm: device name • ••••••••••••••• 
df: report number of free disk •••• 
dfsck: file system consistency ••.• 
dial: establish an out~going •••••• 
diff: differential file ••••••••••• 
diff3: 3~way differential file •••• 
difference program •••••••••••••••• 
differences between files ••••••••• 
differential file comparator •••••• 
differential file comparison •••••• 
diffmk: mark differences between •• 
dir: format of directories •••••••• 
dircmp: directory comparison •••••• 
directories •.••••••••••••••••••••• 
directories ••••••••••••••••••••••• 
directories ••••••••••••••••••••••• 
directory 
directory 
directory 
directory 

......................... 

......................... 
d ir ec tory. • ••••••••••••••••••••••• 
directory clean~up • ••••••••••••••• 
directory comparison •••••••••••••• 
directory entry •..•••••••.•••.•••• 
directory for a command • •••••••••• 
directory getcwd: ••••••••••••••••• 
directory name •••••••••••••••••••• 
directory, or a special or •••••••• 
dirname: deliver portions of •••••• 
disable: enable/disable LP •••••••• 
disable process accounting •••••••• 
discipline. /set terminal ••....•.. 
disk access profiler •••••••••••••• 
disk blocks • •••••••••••••••••••••• 
disk usage •••••••••••••••••••••••• 
dismount file system • ••••••••••••• 
display editor based on ex •••••••• 

.... ix ~ 

sysdef( 1M) 
eqnchar (5) 
basenam e ( 1 ) 
tail(1) 
mesg(1) 
deroff(1) 
crypt (3C) 
close(2) 
dupe 2) 
dc(1) 
access(2) 
fi 1 e( 1 ) 
ioctl(2) 
master .dec(4) 
devnm(1M) 
devnm( 1M) 
d f( 1 M) 

fsck(1M) 
dial(3C) 
diff(1) 
diff3(1) 
sdiff(1) 
diffmk( 1 ) 
d i ff( 1 ) 
diff3(1) 
d iffmk( 1 ) 
dire 4) 
dircmp(1) 
dir(4) 
Is(1) 
rm( 1) 
cd ( 1 ) 
chdir (2) 
chroot(2) 
mkrl ir ( 1 ) 
mvrlir( 1M) 
uuclean( 1M) 
dircmp(1) 
unlink(2) 
chroot( 1M) 
getcwd (3C) 
pwd (1 ) 
mknod (2) 
basename( 1 ) 
enable(1) 
acct(2) 
getty(1M) 
sadp(1) 
df( 1M) 
due 1 ) 
mount( 1M) 
vi(1) 
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prof: 
hypot: Euclirlean 

/lcong48: generate uniformly 
mm, osdd, checkmm: print/check 

MH macro package for formatting 
macro package for formatting 

slides mmt, mvt: typeset 
nulladm,/ chargefee, ckpacct, 

whodo: who is 
reversi: a game of 

nranrl48, mranrl48, jrand48,/ 
aritr~etic: provide 

trace: event~tracing 

od: octal 
object file 

extract error records from 
fil e rlump: 
descriptor 

descriptor dup: 
echo: 

floating-point number to string 

end, etext, 
for casual users) 

ed, rerl: text 
ex: text 

sed: stream 
screen oriented (visual) display 

Id: link 
common assembler and link 

users) edit: text 
effective user, real group, anrl 

/getgid, getegid: get real user, 
fsplit: split f77, ratfor, or 

pattern grep, 
LP printers 

accounting acct: 
enable, disable: 

crypt, setkey, 
setkey, encrypt: generate DES 

makekey: generate 
in program 

getgrgid, getgrnam, setgrent, 
/getpwuid, getpwnam, setpwent, 

/getutline, pututline, setutent, 
nlist: get 

linenum: line number 
man, manprog: print 

man: macros for formatting 
/ldlitem: manipulate line number 

display profile data •••••••••••..• 
distance function ••••••••••••••••• 
distributeri pseuoo-randoml •••••••• 
documents formatted with the MM/ •• 
documents mm: the ••••••••••••••••• 
documents /the OSDD adapter ••••••• 
document·s, viewgraphs, and •••••••• 
dodisk, lastlogin, monacct, ••••••• 
dOing what •••••••••••••••••••••••• 
dramat i c rever sal s •••••••••••••••• 
drand48, erand48, lrand48, •••••••• 
drill in number facts ••••••••••••• 
d r i ver ........................... . 
du: summarize disk usage •• ' •••••••• 
dtm1p •••••••••••••••••••••••••••••• 
dump: dump selected parts of an ••• 
dump. errdead: •••••••••••••••••••• 
dump selected parts of an object •• 
dup: duplicate an open file ••••••• 
duplicate an open file •••••••••••• 
echo arguments •••••••••••••••••••• 
echo: echo arguments •••••••••••••• 
ecvt, fcvt, gcvt: convert ••••••••• 
ed, red: text editor •••••••••••••• 
edata: last locations in program •• 
edit: text editor (variant of ex •• 
editor 
edi tor 

............................ 

............................ 
editor •••••••••••••••••••••••••••• 
editor based on ex vi: •••••••••••• 
editor for common object files •••• 
editor output a.out: •••••••••••••• 
editor (variant of ex for casual .. 
effective group IDs Ireal user, ••• 
effective user, real group, and/ •• 
efl fi 1 es ••••••••••••••••••••••••• 
egrep, fgrep: search a file for a • 
enable, disable: enable/disable ••• 
enable or disable process ••••••••• 
enable/disable LP printers •••••••• 
encrypt: generate DES encryption •• 
encryption crypt, ••••••••••••••••• 
encryption key •••••••••••••.•..••• 
end, etext, edata: last locations. 
endgrent: obtain getgrent, •••••••• 
endpwent: get password file/ •••••• 
endutent, utmpname: access utmp/ •• 
entries from name list •••••••••••• 
entries in a common object file ••• 
entries in this manual ....••••.••• 
entries in this manual .•.....•.••• 
entries of a common object file/ •• 

prof(1) 
hypot(3M) 
drand48(3C) 
mm (1) 
mm(5) 
mosd( 5) 
mmt( 1 ) 
acctsh( 1M) 
whooo(1M) 
rever si (6) 
riranrl48(3C) 
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trace(7) 
due 1 ) 
od ( 1 ) 
dump(1) 
errdearl( 1M) 
dump(1) 
dup(2 ) 
dup(2) 
echo( 1 ) 
echo( 1) 
ecvt(3C) 
ed (1 ) 
end(3C) 
ed i t( 1 ) 
ed (1 ) 
ex(1) 
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vi(1) 
Id ( 1 ) 
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edit(1) 
getuid(2) 
getuid (2) 
fspl i t( 1) 
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enable(1) 
acct(2) 
enable(1) 
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crypt( 3C) 
makekey( 1) 
end(3C) 
getgrent(3C) 
getpwen t( 3C) 
getut(3C) 
nlist(3C) 
linenum(4 ) 
mane 1) 
man(5 ) 
Idlread(3X) 
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Ilrlnlseek: seek to line number 
Ilrlnrseek: seek to relocation 
putpwent: write password file 

unlink: remove directory 
utmp, wtmp: utmp and wtmp 

endpwent: get password file 
Ithe inn ex of a symbol tabl e 

/read an indexed symbol table 
utmpname: access utmp file 

execution 

environ: user 
profile: setting up an 

execution env: set 
getenv: return value for 

sky: obtain 
special character definitions for 

. remove nroff/troff, tbl, and 
mathematical text for nroff orl 

definitions for eqn anrl neqn 
mrann48, jrand48,1 drand48, 

complementary error function 
complementary errorl erf, 

from dump. 
daemon. 

system error messages perror, 
error function err, erfc: 

error function and complementary 
sys errlist, sys nerr: system 

introduction to system calls and 
errdead: extract 

matherr: 
errfile: 

errdemon: 
errstop: terminate the 

err: 
process a report of logged 

spellin, hashcheck: find spelling 
logged errors. 

error~logging daemon. 
line connection dial: 

setmnt: 
program end, 

hypot: 
expression expr: 
test: condition 

trace: 
edit: text erlitor (variant of 

(visual) display editor based on 
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entries of a section of a common/ • 
entries of a section of a commonl • 
en tr y ••••••••••••••••••••••••••••• 
en tr y •.•........••.•.••••••.•.•.•• 
en tr y formats ••••••••••••••••••••• 
entry Igetpwnam, setpwent, •••••••• 
entry of a common object file ••••• 
entry of a common object file ••••• 
entry Isetutent, ennutent, •••••••• 
env: set environment for command •• 
environ: user environment ••••••••• 
environment ••••••••••••••••••••••• 
environment at login time ••••••••• 
environment for command ••••••••••• 
env ironmen t 
ephemer ides 

name •••••••••••••••••• 

eqn ann neqn eqnchar: ••••••••••••• 
eqn constructs deroff: •••••••••••• 
eqn, neqn, checkeq: format •••••••• 
eqnchar: special character •••••••• 
erand48, lrand48, nrand48, •••••••• 
erf, erfc: error function and ••••• 
er fc: error fune tion and •••••••••• 
err: error~logging interface •••••• 
errdead: extract error records •••• 
errdemon: error~logging ••••••••••• 
errfile: error-log file format •••• 
errno, sys_errlist, sys_nerr: ••••• 
error function and complementary •• 
error function erf, erfc: ••••••••• 
error messages perror, errno, ••••• 
error numbers intro: •••••••••••••• 
error records from dump • •••••••••• 
error-handling function ••••••••••• 
error-log file format ••••••••••••• 
error-logging daemon • ••••••••••••• 
error-logging daemon • ••••••••••••• 
error-logging interface ••••••••••• 
errors. errpt: •••••••••••••••••••• 
errors spell, hashmake, ••••••••••• 
errpt: process a report of •••••••• 
errstop: terminate the •••••••••••• 
establish an out-going terminal ... 
establ ish moun t tab 1 e. • ••••.••••••• 
etext, edata: last locations in ••• 
Euclidean distance function ••••••• 
evaluate arguments 
evaluation command 

a s an •••••••••• 
................ 

event-tracing driver •••••••••••••• 
ex for casual users) •••••••••••••• 
ex: text editor ••••••••••••••••••• 
ex vi: screen oriented •••••••••••• 
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lrllseek(3X) 
ldrseek(3X) 
put pwen t( 3C) 
unlink(2) 
utmp( 4) 
getpwen t( 3C) 
ld tbind ex (3X) 
ld tbread (3X) 
getut(3C) 
env(1) 
environ(5) 
environ(S) 
profile(4) 
env(1) 
getenv(3C) 
sky(6 ) 
eqnchar (S) 
deroff( 1 ) 
eqn(1) 
eqnchar(S) 
dranrl48(3C) 
erf(3M) 
erf(3M) 
err(7 ) 
errdead(1M) 
errdemon( 1 M) 
errfile(4) 
perror(3C) 
erf(3M) 
erf(3M) 
perror(3C) 
intro(2) 
errrl earl ( 1 M) 
matherr(3M) 
errfile(4) 
errdemon( 1M) 
errstop( 1M) 
err(1) 
errpt( 1M) 
spell(1) 
errpt( 1M) 
err stope 1 M) 
dial(3C) 
setmnt( 1M) 
end(3C) 
hypot( 3M) 
ex pr ( 1 ) 
test(1) 
trace(1 ) 
edit(1) 
ex(1) 
vi(1) 
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crash: 
execlp, execvp: execute a file 

execute a file execl, execv, 
execl, execv, execle, execve, 

execle, execve, execlp, execvp: 
regcmp, regex: compile and 

construct argument list(s) and 
env: set environment for command 

uux: unix to unix command 
sleep: suspend 
sleep: suspend 

moni tor: prepare 
profi 1: 

execvp: execute a file execl, 
file execl, execv, execle, 

execv, execle, execve, execlp, 
system calls. link, unlink: 

create a new fi 1 e or- rewr i te an 

exit, 
exponential, logaritr~, power,/ 

pack, pcat, unpack: compress and 
exp, log, log10, pow, sqrt: 

expression 
expr: evaluate arguments as an 

regcmp: regular 
routines regexp: regular 

compile and execute a regular 
greek: graphics for the 

dump. errdead: 
fs pI it: s pI it 

absolute/ floor, ceil, fInod, 
factor: 

true, 
data in a machine independent 

finc: 
procedure. checkall: 

abort: generate an lOT 
stream 

floating~point number to/ ecvt, 
fopen, freopen, 

status inquiries ferror, 
stream status inquiries 

statistics for a file system. 
fclose, 

word from stream getc, getchar, 
stream gets, 

pattern-grep, egrep, 
chmod: change mode of 

examine system images ••••••••••••• 
execl, execv, execle, execve, ••••• 
execle, execve, execlp, execvp: ••• 
execlp, execvp: execute a file •••• 
execute a file execl, execv, •••••• 
execute a regular expression •••••• 
execute command xargs: •••••••••••• 
~xecution ••••••••••••••••••••••••• 
execution ......................... 
execution for an interval ••••••••• 
execution for interval •••••••••••• 
execution profile ••••••••••••••••• 
execution time profile •••••••••••• 
execv, execle, execve, execlp, •••• 
execve, execlp, execvp: execute a • 
execvp: execute a file execl, ••••• 
exercise link and unlink •••••••••• 
existing one creat: ••••••••••••••• 
exit, _exit: terminate process •••• 
_exit: terminate process •••••••••• 
exp, log, log10, pow, sqrt: ••••••• 
expand files •••••••••••••••••••••• 
exponen tial, logar i thm, power ,/ ••• 
expr: evaluate arguments as an •••• 
expression •••••••••••••••••••••••• 
expression compile •••••••••••••••• 
expression compile and match •••••• 
expression regcmp, regex: ••••••••• 
extended TTY-37 type-box •••••••••• 
extract error records from •••••••• 
f77, ratfor, or efl files ••••••••• 
fabs: floor, ceiling, remainder, •• 
factor a number ••••••••••••••••••• 
factor: factor a number ••••••••••• 
false: provide truth values ••••••• 
fashion. /access long integer ••••• 
fa st incremen tal backup. • ••••••••• 
faster file system checking ••••••• 
fa ul t ............................ . 
fclose, fflush: close or flush a •• 
fcntl: file control ••••••••••••••• 
fcntl: file control options ••••••• 
fcvt, gcvt: convert ••••••••••••••• 
fdopen: open a stream ••••••••••••• 
feof, clearerr, fileno: stream •••• 
ferror, feof, clearerr, fileno: ••• 
ff: list file names and ••••••••••• 
fflush: close or flush a stream ••• 
fgetc, getw: get character or ••••• 
fgets: get a string from a •••••••• 
fgrep: search a file for a •••••••• 
fi 1 e ............................. . 
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crash( 1M) 
ex ec (2) 
ex ec (?) 
exec(2) 
exec(2) 
regcmp(3X) 
xargs( 1 ) 
env(1) 
uux ( 1 C) 
sleep(1) 
sleep(3C) 
monitor(3C) 
profil (2) 
exec(2) 
exec(2) 
exec(2) 
link(1M) 
creat(2) 
exit(2) 
exit(2) 
exp(3M) 
pack(1) 
exp( 3M) 
expr(1) 
expr( 1) 
regcmp(1) 
regexp(5 ) 
regcmp(3X) 
greek(5) 
errd ead ( 1 M) 
fsplit(1) 
floor(3M) 
factor( 1 ) 
factor( 1 ) 
true(1) 
sputl(3X) 
finc(1M) 
checkall ( 1 M) 
abort(3C) 
fclose(3S) 
fcntl(2) 
fcntl(S) 
ecvt(3C) 
fopen(3S) 
ferror(3S) 
ferror(3S) 
ff(1M) 
fclose (3S) 
getc(3S) 
gets(3S) 
grep(1) 
chmod (2) 



core: format of core image 
dd: convert and copy a 

group: group 
issue: issue identification 

link: link to a 
mknod: build special 

null: the null 
passwd: password 
read: read from 

tail: deliver the last part of a 
tmpfile: create a temporary 

uniq: report repeated lines in a 
write: write on a 

determine accessibility of a 
times utime: set 

ldfcn: common object 
tar: tape 

cpio: copy 
pwc~, grpck: password/group 
change owner and group of a 

diff: differential 
bdi ff: 

diff3: 3~way differential 
fcntl: 
fcntl: 

public UNIX System~to-UNIX System 
umask: set and get 

selec ted fi elds of each line of a 
close: close a 

dup: duplicate an open 

dump selected parts of an object 
putpwent: write password 

setpwent, endpwent: get password 
endutent, utmpname: access utmp 

execve, execlp, execvp: execute a 
grep, egrep, fgrep: search a 

ldaopen: open a common object 
acct: per~process accounting 

ar: common archive 
errfile: error-log 

intro: introduction to 
number entries of a common object 

files filehdr: 
fi 1 e ld fhread: read the 

ldohseek: seek to the optional 
split: split a 

header of a member of an archive 
ldaclose: close a common object 
file header of a common object 

retrieve symbol name for object 
symbol table of a common object 
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file 
file 
file 
file 
'file 
file 
file 
file 
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access: •••••••••••••••••••••• 
file access and modification •••••• 
file access routines •••••••••••••• 
file archiver ••••••••••••••••••••• 
file archives in and out •••••••••• 
file checkers • •••••••••••••••••••• 
fi I echo wn: ••••••••••••••••••••••• 
fi Ie compar ator ••••••••••••••••••• 
file comparator for large files ••• 
fi Ie compar i son ••••••••••••••••••• 
file control •••••••••••••••••••••• 
file control options •••••••••••••• 
file copy uuto, uupick: ••••••••••• 
file creation mask •••••••••••••••• 
file cut: cut out ••••••••••••••••• 
file descriptor 
file descriptor ••••••••••••••• ~ ••• 
file: determine file type ••••••••• 
fi led ump: •••••••••••••••••••••••• 
file entry •••••••••••••••••.•••••. 
file entry /getpwuid, getpwnam, ••• 
file entry /pututline, setutent, •• 
file execl, execv, execle, •••••••• 
file for a pattern •••••••••••••••• 
file for reading ldopen, •••••••••• 
file format ....................... . 
fi 1 e format ••••••••••••••••••••••• 
fi I e format ••••••••••••••••••••••• 
file formats ••••.•••••••••••••••••• 
file function /manipulate line •••• 
file header for common object ••••• 
file header of a common object •••• 
file header of a common object/ ••• 
file into pieces •••••••••••••••••• 
file ldahread: read the archive ••• 
file ldclose, ••••••••••••••••••••• 
file ldfhread: read the ••••••••••• 
fi I e I d g e tn am e : ••••••••••••••••••• 
file ldtbseek: seek to the •••••••• 
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group (4) 

issue(4) 
link(2) 
mknod (1 M) 
null(7) 
pa sswd (4) 
read(2) 
tail(1) 
tmpfile(3S) 
uniq( 1) 
write(2) 
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utime(2) 
Idfcn(4) 
tar(1) 
c pio ( 1 ) 
pwck( 1H) 
chown( 2) 
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bdiff(1) 
diff3(1) 
fcntl (2) 
fcntl (5) 
uuto(1C) 
umask(2 ) 
cut ( 1 ) 
close(2) 
dupe 2) 
fi lee 1 ) 
dump( 1 ) 
putpwent(3C) 
getpwent(3C) 
getut(3C) 
exec(2) 
grep(1) 
ldopen( 3X) 
acct(4) 
ar(4) 
errfile(4 ) 
intro(4) 
Id lread (3X) 
filehdr( 4) 
Id fhread (3X) 
Idohseek(3X) 
split(1) 
ld ahrean (3X) 
ldclose( 3X) 
Id fhread (3X) 
ldgetname( 3X) 
ld tbseek( 3X) 
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number entries i~ a common object 
or a special or ordinary 

a file system. ff: list 
change the format of a text 

print name list of common object 
/find the slot in the utmp 

creat: create a new 
lseek: move read/wri te 

rewind, ftell: reposition a 
table entry of a common object 

section header of a common object 
information for a common object 

files or subsequent lines of one 
bfs: big 

header for a common object 
section of a common object 

of a section of a common object 
file header of a common object 

number information from an object 
checksum and block count of a 

syms: common object 
mkfs: construct a 

mount: mount a 
umount: unmount a 

tapesave: daily/weekly UNIX 
fsba: 

procedure. checkall: faster 
and interactive/ fsck, dfsck: 

fsdb, fsdb1b: 
names and statistics for a 

volume 
umouht: mount and dismount 

ustat: get 
mnttab: mounted 

access time. dcopy: copy 
checklist: list of 

volcopy, labelit:"copy 
volcopy, labelit: copy 

table entry of a common object 
create a name for a temporary 

of a section of a common object 
and mod i ficatioll times of a 

ftw: walk a 
file: determine 

umask: set 
obj ect files 

mktemp: make a unique 
ctermid: generate 

ferror, feof, clearerr, 
brliff: file comparator for large 

cat: concatenate and print 
cmp: compare two 

file linenum: line •••••••••••••••• 
file mknod: make a directory, ••••• 
file names and statistics for ••••• 
file newform: •.••••••••••••••••••• 
fi 1 e nm: •••...•••••••••••••••••••• 
file of the current user •••••••••• 
file or rewrite an existing one ••• 
file pointer •••••••••••••••••••••• 
file pointer in a stream fseek, ••• 
file /read an indexed symbol ....•• 
file /read an indexed/named ••••••• 
file reloc: relocation •••••••••••• 
file /same lines of several ••••••• 
file scanner •••••••••••••••••••••• 
file scnhdr: section •••••••••••••• 
file /seek to an indexed/named •••• 
file /seek to relocation entries •• 
file /seek to the optional •....... 
file /strip symbol and line ••••••• 
file sum: print .••.•...•..•.•••••. 
file symbol table format •••••••••• 
file system • •••••••••••••••••••••• 
file system •••••••• ~ •••••••••••••• 
file system ••••••••••••••••••••••• 
file system backup. filesave, ••••• 
file system block analyzer • ••••••• 
file system checking •••••••••••••• 
file system consistency check ••••• 
file system debugger • ••••••••••••• 
file system. ff: list file •••••••• 
file system: format of system ••••• 
file system. mount, ••••••••••••••• 
file system statistics •••••••••••• 
file system table ••••••••••••••••• 
file systems for optimal •••••••... 
file systems processed by fsck •••• 
file systems with label/ •••••••••• 
file systems with label/ •••••••••• 
file /the index of a symbol ••••••• 
file tmpnam, tempnam: ••••••••••••• 
file Ito line number entries •••••• 
file touch: update access ••••••••• 
file tree ••••••••••••••••••••••••• 
fil e type ••••••••••••••••••••••••• 
file~creation mode mask ••••••••••• 
filehdr: file header for common ••• 
fi 1 ename •••••••••••••••••••••••••• 
filename for terminal ••••.•••.•..• 
fileno: stream status inquiries ••• 
ri 1 e s ••••••••••••••••••••••••••••• 
files 
files 
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linenum(4) 
mknod(2) 
ff(1M) 
newform( 1 ) 
nm(1) 
ttyslot(3C) 
creat(2) 
lseek(2) 
fseek(3S) 
ld tbread (3X) 
ld shread (3X) 
reloc(4) 
paste( 1) 
bfs( 1) 
scnhdr( 4) 
ld sseek( 3X) 
ldrseek(3X) 
Idohseek(3X) 
strip(1) 
sum(1) 
syms(4) 
mkfs(1M) 
mount(2) 
umount(2) 
filesave( 1M) 
fsba(1M) 
checkall( 1M) 
fsck( 1M) 
fsdb( 1M) 
ff(1M) 
fs(4) 
mount( 1M) 
ustat(2) 
mnttab(4) 
dcopy( 1M) 
checklist(4) 
volcopy(1M) 
volcopy.1m.old 
ld tbindex (3X) 
tmpnam(3S) 
ldlseek(3X) 
touch(1) 
ftw( 3C) 
file(1) 
umask( 1) 
fi lehdr(4) 
mktemp(3C) 
ctermid(3S) 
ferror(3S) 
bdiff( 1) 
cat(1) 
cmp( 1 ) 



j cp, In, mv: copy, link or move 
diffmk: mark differences between 

fi nd: fi nd 
intro: introduction to special 

Id: link editor for common object 
pr: print 

sort: sort and/or merge 
and print process accounting 

merge or add total accounting 
VAX~11/780/ fscv: convert 

reject lines common to two sorted 
file header for common object 

frec: recover 
format specification in text 

split f77, ratfor, or efl 
scat: concatenate and print 

rm, rmdir: remove 
/merge same lines of several 

pcat, unpack: compress and expand 
section sizes of common object 
daily/weekly UNIX file system/ 

greek: select terminal 
nl: line numbering 

col: 

find: 

hyphen: 
ttyname, i satty: 

object library lorder: 
hashmake, spellin, hashcheck: 

the current user ttyslot: 
tee: pi pe 

ichar,/ int, ifix, idint, ~eal, 
atof: convert ASCII string to 

ecvt, fcvt, gcvt: convert 
ldexp, modf: manipulate parts of 

ceiling, remainder, absolute/ 
floor, ceil, fmod, fabs: 

cflow: generate C 
fclose, fflush: close or 

remainder, absolute/ floor, ceil, 
stream 

acct: per~process accounting file 
ar: common archive file 
errfile: error-log file 

nroff or/ eqn, neqn, checkeq: 
newform: change the 

inode: 
core: 
cpio: 
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files 
files 
files 
files 
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files ••••••••••••••••••••••••••••• 
file(s) acctcom: search ••••••••••• 
files. acctmerg: •••.•.•••••••••••• 
files between M68000 and •••••••••• 
files comm: select or ••••••••••••• 
files filehdr: •••••••••••••••••••• 
files from a backup tape •••••••••• 
files fspec: •••••••••••••••••••••• 
files fsplit: .•.•••••••••••••••••. 
files on synchronous printer •••••• 
files or directories •••••••••••••• 
files or subsequent lines of one/ • 
files pack, ••••••••••••••••••••••• 
fi 1 es si ze: pr in t ••.•••••••••••••• 
filesave, tapesave: ••••••••••••••• 
fil ter ........................... . 
fil ter ........................... . 
filter reverse line-feeds ••••••••• 
finc: fast incremental backup ••••• 
find files •••••••••••••••••••••••• 
find: find files •••••••••••••••••• 
find hyphenated words ••••••••••••• 
find name of a terminal ••••••••••• 
find ordering relation for an ••••• 
find spelling errors spell, ••••••• 
find the slot in the utmp file of • 
fitting ••••••••••••••••••••••••••• 
float, sngl, dble, cmplx, dcmplx, • 
floating-point number ••••••••••••• 
floating-point number to string ••• 
floating-point numbers frexp, ••••• 
floor, ceil, fmod, fabs: floor, ••• 
floor, ceiling, remainder,/ ••••••• 
flow graph •••••••••••••••••••••••• 
fl ush a stream •••••••••••••••••••• 
fmod, fabs: floor, ceiling, ••••••• 
fopen, freopen, fdopen: open a •••• 
fork: create a new process •••.•••• 
format ........................... . 
format 
format 

............................ ............................ 
format mathematical text for •••••• 
format of a text file ••••••••••••• 
format of an inode •••••••••••.•••• 
format of core image file ••••••••• 
format of cpio archive •••••••••••• 

.... xv ..,. 

cp(1) 
diffmk(1) 
fi nd ( 1 ) 
intro(7) 
Id(1) 
pr(1) 
sort(1) 
acctcom(1) 
acctmerg( 1M) 
fscv(1M) 
comm(1) 
filehdr(4) 
frec( 1M) 
fs pee (4) 
fspli t( 1) 
scat(1) 
rm( 1 ) 
paste( 1) 
pack(1) 
si ze ( 1 ) 
filesave( 1M) 
greek(1) 
nl(1) 
col(1) 
finc(1M) 
find(1) 
find(1) 
hyphen(1) 
tt yname( 3C) 

lorder( 1) 
spell(1) 
ttyslot(3C) 
tee(1) 
ftype(3F) 
atof( 3C) 
ecvt(3C) 
frexp(3C) 
floor(3M) 
floor(3M) 
cflow( 1) 
fclose( 3S) 
floor(3M) 
fopen(3S) 
fork(2 ) 
acct(4 ) 
ar(4) 
errfile(4 ) 
eqn(1) 
newform (1 ) 
inode(4) 
core(4) 
cpio( 4) 



Permuted Index ---

dir: 
file system: 
files fspec: 

common object file symbol table 
tbl: 

nroff: 
intro: introduction to file 

utmp, wtmp: utmp ann wtmp entry 
scanf, fscanf, sscanf: convert 

printf, fprintf, sprintf: print 
/checkmm: print/check documents 

mptx: the macro package for 
mm: the MM macro package for 

OSDD anapter macro package for 
manual man: macros for 

output printf, 
word on a stream putc t putchar, 

puts, 
input/output 
bac kup tape. 

df: report number of 
memory allocator malloc, 

fopen, 
parts of floating-point numbers 

frec: recover files 
gets, fgets: get a string 

ann line number information 
getopt: get option letter 

errdead: extract error records 
read: read 

ncheck: generate names 
nlist: get entries 

acctcms: command summary 
getw: get character or word 

getpw: get name 
analyzer. 

input scanf, 
list of file systems processed by 

consistency check and/ 
M68000 and VAX~11/780/ 

debugger. 
fsdb, 

a file pointer in a stream 
text files 
efl files 

in a stream fseek, rewind, 

gamma: log gamma 
hypot: Euclidean distance 

matherr: error~handling 
function erf, erfc: error 

function and complementary error 

format of directories •••.••••.•••• ~ir(4) 
format of system volume ••••••••••• fs(4) 
format specification in text •••••• fspec(4) 
fo rm a t s ym s : ••••.•••.•••••••••..•• s ym s ( 4 ) 
format tables for nroff or troff •• tbl(1) 
format text ••••••••••••••••••••••. nro ff( 1 ) 
formats ••••••••••••••••••••••••••• intro(4) 
formats •••••.••••••••••••••••••••• utmp(4) 
form at ted in put ••••••••••••••••••• sc an f( 3S) 
formatted output •••••••••••••••••• printf(3S) 
formatted with the MM macros •••••• mm(1) 
formatting a permuted index ••••••• mptx(S) 
formatting documents •••••••••••••• mm(S) 
formatting documents mosd: the •••• mosd(5) 
formatting entries in this •••••••• maneS) 
fprintf, sprintf: print formatted. printf(3S) 
fputc, putw: put character or ••••• putc(3S) 
fputs: put a string on a stream ••• puts(3S) 
fread, fwrite: binary ••••••••••••• fread(3S) 
frec: recover files from a •••.•••• frec(1M) 
free disk blocks •••••••••••••••••• df(1M) 
free, realloc, calloc: main ••••••• malloc(3C) 
freopen, fdopen: open a stream •••• fopen(3S) 
frexp, Idexp, modf: manipulate •••• frexp(3C) 
from a backup tape •••••••••••••••• frec(1M) 
from a stream ••••••••••••••••••••• gets(3S) 
from an object file /symbol ••••••• strip(1) 
from ar gumen t v ec tor •••••••••••••• getopt (3C) 
from dump ••••••••••••••••••••••••• errdeari( 1M) 
from file ••••••••••••••••••••••••• reari(2) 
from i-numbers •••••••••••••••••••• ncheck( 1M) 
from name list •••••••••••••••••••• nlist(3C) 
from per-process accounting/ •••••• acctcms(lM) 
from stream /getchar, fgetc, •••••• getc(3S) 
from UID •••••••••••••••••••••••••• getpw(3C) 
fsba: file system block ••••••••••• fsba(1M) 
fscanf, sscanf: convert formatted. scanf(3S) 
fsck checklist: ••••••••••••••••••• checklist(4) 
fsck, dfsck: file system •••••••••• fsck(lM) 
fscv: convert files between ••••••• fscv(lM) 
fsdb, fsdb1b: file system ••••••••• fsdb(1M) 
fsdblb: file system debugger •••••• fsdb(1M) 
fseek, rewind, ftell: reposition •• fseek(3S) 
fspec: format specification "in •••• fspec(4) 
fsplit: split f77, ratfor, or ••••• fsplit(1) 
ftell: reposition a file pointer •• fseek(3S) 
ftw: walk a file tree ••••••••••••• ftw(3C) 
function •••••••••••••••••••••••••• gamma(3M) 
function •••••••••••••••••••••••••• hypot(3M) 
function •••••••••••••••••••.•••••• matherr(3M) 
function and complementary error •• erf(3M) 
function erf, erfc: error ••••••••• erf(3H) 

- xvi ..,. 



entries of a common object file 
jO, j1, jn, yO, y1, yn: Bessel 

sinh, cosh, tanh: hyperbolic 
remainder, absolute value 
300, 300s: handle special 

2621~series/ hp: handle special 
terminal 450: handle special 

acos, atan, atan2: trigonometric 
logarithm, power, square root 

fread, 
connect accounting records. 

jotto: secret word 
moo: guessing 

back: the 
bj: the 

chess: the 
craps: the 
reversi: a 

wump: the 
intro: introduction to 

gamma: log 

number to string ecvt, fcvt, 
maze: 

abort: 
cflow: 

cross~reference cxref: 
crypt, setkey, encrypt: 

makekey: 
ctermid: 
ncheck: 

lexical tasks lex: 
/srand48, seed48, lcong48: 

rand, srand: simple random~number 
gets, fgets: 

ulimit: 
user cuserid: 

getc, getchar, fgetc, getw: 
nl i st : 

umask: set and 
ustat: 

getlog in: 
logname: 
msgget: 

getpw: 
system uname: 

vector getopt: 
/getpwnam, setpwent, enopwent: 

directory getcwd: 
times times: 

parentI getpid, getpgrp, getppid: 
getuio, geteuid, getgid, getegid: 

Permuted ~ 

function /manipulate line number •• 
func ti ons ••••••.••.••••.•.•..•.••• 
functions ......................... 
functions Ifabs: floor, ceiling, •• 
functions of DASI 300 and 300s/ •.• 
functions of HP 2640 and •••••.••.• 
functions of the DASr 450 ••••••••• 
functions sin, cos, tan, asin, •••• 
functions /sqrt: exponential, •..•• 
fwrite: binary input/output ••.•••• 
fwtmp, wtmpfix: manipulate •••••••• 
g arne •••••••••••••••••••••••••••••• 
g arne •••••••••••••••••••••••••••••• 
game of backgammon •••••••••••••••• 
game of black jack •••••••••••••••• 
game of chess ••••••••••••••••••••• 
game of craps ••••••••••••••••••••• 
game of dramatic reversals •••••••• 
game of hunt-the~wumpus ••••••••••• 
gam e s ••••••••••••••••••••••••••••• 
gamma function •••••••••••••••••••• 
gamma: log gamma function ••••••••• 
gcvt: convert floating,,-point •••••• 
generate a maze ••••••••••••••••••• 
generate an rOT fault ••••••••••••• 
generate C flow graph ••••••••••••• 
generate C program •••••••••••••••• 
generate DES encryption ••••••••••• 
generate encryption key ••••••••••• 
generate filename for terminal •••• 
generate names from i-numbers ••••• 
generate programs for Simple •••••• 
generate uniformly distributed/ ••• 
generator ••••••••••••••••••••••••• 
get a string from a stream •••.•••• 
get and set user limits ••••••••••• 
get character login name of the ••• 
get character or word from/ ••••••• 
get entries from name list •••••••• 
get file creation mask •••••••.•••• 
get file system statistics •••••••• 
get log in name •••••••••••••••••••• 
get log in name •••••••••••••••••••• 
get message queue ••••••••••.••••••• 
get name from UrD ••••••••••••••••• 
get name of current operating ••••• 
get option letter from argument ••• 
get password file entry ••••••••••• 
get pathname of current working ••• 
get process and child process ••••• 
get process, process group, and 
get real user, effective user,/ ••• 

oro xvii .,.. 

ld lread (3X) 
bessel(3M) 
sinh(3M) 
floor(3M) 
300(1) 
hp(1) 
450 ( 1 ) 
trig(3M) 
exp(3M) 
fread (3S) 
fwtmp( 1M) 
jotto(6) 
moo(6) 
back(6 ) 
bj(6) 
chess(6) 
craps(6) 
reversi (6) 
wump( 6) 
intro(6) 
gamma( 3M) 
gamma( 3M) 
ecvt(3C) 
maze(6) 
abort(3C) 
cflow( 1 ) 
cxref( 1 ) 
crypt(3C) 
rnakekey( 1 ) 
ctermid(3S) 
ncheck( 1M) 
lex (1 ) 

drand48(3C) 
rand(3C) 
gets(3S) 
ulimit(2) 
cuserid(3S) 
getc(3S) 
nlist(3C) 
umask(2) 
ustat(2) 
getlogin(3C) 
logname( 1 ) 
msgget(2) 
getpw(3C) 
uname(2) 
getopt(3C) 
getpwen t( 3C) 
getcwd (3C) 
times(2) 
getpid(2) 
getuid(2) 



Permuted Ind ex 

semget: 
shmget: 

tty: 
time: 

character or word from stream 
character or word from/ getc, 

working directory 
user,/ getuirl, geteuid, getgid, 

env ironment name 
real user, effective/ getuirl, 

effective user,/ getuirl, geteuid, 
setgrent, endgrent: obtain 
endgrent: obtain getgrent, 
obtain getgrent, getgrgid, 

argument vector 

process group, and/ getpid, 
process, process group, anrl/ 
group, and/ getpid, getpgrp, 

setpwel1t, endpwent: get passwordl 
password/ getpwent, getpwuid, 

endpwent: get password/ getpwent, 
stream 

and terminal settings userl by 
modes, speed, and line/ 

ct: spawn 
settings used by getty 

get real user, effective user,/ 
pututline, setutent, endutent,1 
setutent, endutent,/ getutent, 
endutent,/ getutent, getutid, 

stream getc, getchar, fgetc, 
date and time/ ctime, localtime, 

setjmp, longjmp: non~local 
cflow: generate C flow 

sag: system activity 
type-box greek: 
TTY-37 type-box 

for a pattern 
chown, chgrp: change owner or 

newgrp: log in to a new 
Ireal user, effective user, real 

Igetppid: get process, process 
group: 

setpgrp: set process 
setuid, setgid: "set user and 

id: print user and 

get set of semaphores ••••••••••••• 
get shared memory segment ••••••••• 
get the terminal's name ••••••••••• 
get time •••••••••••••••••••••••••• 
getc, getchar, fgetc, getw: get ••• 
getchar, fgetc, getw: get ••••••••• 
getcwd: get pathname of current ••• 
getegid: get real user, effective. 
getenv: return value for •••••••••• 
geteuid, getgid, getegid: get ••••• 
getgid, getegid: get real user, ••• 
getgrent, getgrgid, getgrnam, 
getgrgid, getgrnam, setgrent, ••••• 
getgrnam, setgrent, endgrent: ••••• 
getlogin: get login name •••••••••• 
getopt: get option letter from •••• 
getopt: parse command options ••••• 
getpass:"read a password •••••••••• 
getpgrp, getppid: get process, •••• 
getpid, getpgrp, getppid: get ••••• 
getppid: get process, process ••••• 
getpw: get name from UID •••••••••• 
getpwent, getpwuid, getpwnam, 
getpwnam, setpwent, endpwent: get. 
getpwuid, getpwnam, setpwent, ••••• 
gets, fgets: get a string from a •• 
getty gettydefs: speed •••••••••••• 
getty: set terminal type, ••••••••• 
getty to a remote terminal •..•••.• 
gettydefs: speed and terminal •••.• 
getuid, geteuid, getgid, getegid: • 
getutent, getutid, getutline, ••••• 
getutid, getutline, pututline, •••• 
getutline, pututline, setutent, ••• 
getw: get character or word from •• 
gmtime, asctime, tzset: convert ••• 
goto ......................... ' .... . 
gr aph ........••......••..•..•.•••• 
gr aph ..................••......... 
graphics for the extended TTY~37 •• 
greek: graphics for the extended •• 
greek: select terminal filter ••••• 
grep, egrep, fgrep: search a file • 
group ............................• 
group ............................ . 
group, and effective group IDs •••• 
group, and parent process IDs ••••• 
group file •••••••••••••••••••••••• 
group: group file ••••••••••••••••• 
group ID •••••••••••••••••••••••••• 
group IDs ••••••••••••••••••••••••• 
group IDs and names ••••••••••••••• 

_ xviii .... 

semget(2) 
shmget(2) 
tty(1) 
time( 2) 
getc(3S) 
getc(3S) 
getcwd (3C) 
getuid(2) 
getenv(3C) 
getuid(2) 
getuid(2) 
getgrent(3C) 
getgrent(3C) 
getgrent(3c) 
getlogin(3C) 
getopt (3C) 
getopt( 1) 
getpass(3C) 
getpirl(2) 
getpid(2) 
getpid(2) 
getpw(3C) 
getpwen t( 3C) 
getpwent(3C) 
getpwen t( 3C) 
gets(3S) 
gettydefs(4 ) 
getty(1M) 
ct(1C) 
gettydefs( 4) 
getuid(2) 
getut(3C) 
getut(3C) 
getut(3C) 
getc(3S) 
ctime(3C) 
setjmp( 3C) 
cflow( 1) 
sag(1) 
greek( 5) 
greek(5 ) 
greek(1) 
grep(1) 
chown( 1 ) 
newgrp( 1) 
getuid(2) 
getpid(2) 
group(4 ) 
groupe 4) 
setpgrp(2) 
se tuid (2) 
id(1) 

• 



user, real group, and effective 
chown: change owner' and 

send a signal to a process or a 
maintain, update, and regenerate 

checkers. pwck, 
ssignal, 
hangman: 

moo: 
300 and 300s/ 300, 300s: 

2640 and 2621~series/ hp: 
DASI 450 terminal 450: 

nohup: run a command immune to 
hcreate, hdestroy: manage 
spell, hashmake, spellin, 

find spelling errors spell, 
search tables hsearch, 

tables hsearch, hcreate, 
aouthdr: optional aout 

scnhdr: section 
filehdr: file 

ld fhread: read the file 
/seek to the optional file 

/read an indexed/named section 
file ldahread: read the archive 

hel p: ask for 

hp: handle special functions of 
HP 2640 and 2621~series/ 

manage hash search tables 
wump: the game of 
sinh, cosh, tanh: 

hyphen: find 
function 

setpgrp: set process group 
names 

semaphore set or sharerl memory 
issue: issue 

cmplx, dcmplx, ichar,/ int, ifix, 
io: print user and group 

process group, and parent process 
real group, and effective group 

setgid: set user and group 
dble, cmplx, dcmplx, ichar,/ int, 

core: format of core 
crash: examine system 

nohup: run a command 
, finc: fast 

long integer data in a machine 
/tgetstr, tgoto, tputs: terminal 

ptx: permuted 

Permuted Ind ex 

group IDs /real user, effective ••• getuid(2) 
group of a file ••••••••••••••••••• chown(2) 
group of processes kill: •••••••••• kill(2) 
groups of programs make: •••••••••• make(1) 
grpck: password/group file •••••••• pwck(1M) 
gsignal: software signals ••••••••• ssignal(3C) 
gue ss the word •••••••••••••••••••• hangman (6 ) 
g ue ssi ng game ••••••••••••••••••••• moo( 6 ) 
handle special functions of DASI •• 300(1) 
handle special functions of HP •••• hp(1) 
handle special functions of the ••• 450(1) 
hangman: guess the word ••••••••••• hangman(6) 
hangups and quits ••••••••••••••••• nohup(1) 
hash search tables hsearch, ••••••• hsearch(3C) 
hashcheck: find spelling errors ••• spell(1) 
hashmake, spellin, hashcheck: ••••• spell(1) 
hcreate, hdestroy: manage hash •••• hsearch(3C) 
hdestroy: manage hash search •••••• hsearch(3C) 
he ad er •••••••••••••••••••••••••••• ao ut hd r ( 4 ) 
header for a common object file 
header for common object files 
he ar:l er of a common object file 
header of a common object file 
header of a common object file 
header of a member of an archi ve 

... 

.. 

scnhdr( 4) 
filehdr( 4) 
Id fhread (3X) 
Idohseek( 3X) 
Id shr earl ( 3X ) 
Id ahread (3X) 

help •••••••••••••••••••••••••••••• help(1) 
help: ask for help •••••••••••••••• help(1) 
HP 2640 and 2621 orseries/ •••••••••• hp( 1) 
hp: handle special functions of ••• hp(1) 
hsearch, hcreate, hdestroy: .~ ••••• hsearch(3C) 
hunt~the~wumpus ••••••••••••••••••• wump(6) 
hyperbolic functions •••••••••••••• sinh(3M) 
hyphen: find hyphenated words ••••• hyphen(1) 
hyphenated words •••••••••••••••••• hyphen(1) 
hypot: Euclidean distance ••••••••• hypot(3M) 
10 •••••••••••••••••••••••••••••••• setpgrp(2) 
id: print user and group IDs and •• id(1) 
id Iremove a message queue, ••••••• ipcrm(1) 
identification file ••••••••••••••• issue(4) 

'idint, real, float, sngl, dble, ••• ftype(3F) 
IDs and names ••••••••••••••••••••• id(1) 
IDs /getppid: get process, •••••••• getpid(2) 
IDs /real user, effective user, ••• getuid(2) 
IDs setuid, ••••••••••••••••••••••• setuid(2) 
ifix, idint, real, float, sngl, ••• ftype(3F) 
image file •••••••••••••••••••••••• core(4) 
images •••••••••••••••••••••••••••• crash(1M) 
immune to hangups and quits ••••••• nohup(1) 
incremental backup •••••••••••••••• finc(1M) 
independent fashion. /access •••••• sputl(3X) 
independent operation routines •••• termcap(3) 
index ••••••••••••••••••••••••••••• ptx(1) 

or xix ..,. • 



Permuted Ind ex 

package for formatting a permuted 
a common/ ldtbindex: compute the 
common object/ Idtbread: read an 
a/ ldshread, ldnshread: read an 

ldsseek, ldnsseek: seek to an 
inittab: script for the 

initial ization. 
init, telinit: process control 

/rc, powerfail: system 
popen, pclose: 

process 
clri: clear 

inode: format of an 

fscanf, sscanf: convert formatted 
ungetc: push character back into 

fread, fwrite: binary 
strlio: standard buffered 

clearerr, fileno: stream status 
uustat: uucp status 

install: 

sngl, dble, cmplx, dcmplx,/ 
abs: return 

a641, 164a: convert between long 
sputl, sgetl: access long 

atol, atoi: convert string to 
/lto13: convert between 3-byte 

between 3-byte integers and long 
bcopy: 

system consistency check and 
rjestat: RJE status report and 

cat: phototypesetter 
err: error~logging 

termio: general terminal 
tty: controlling terminal 

characters asa: 
sno: SNOBOL 

pipe: create an 
facilities status ipcs: report 

package stdipc: standard 
sleep: suspend execution for an 

sleep: suspend execution for 
subroutines and libraries 
miscellaneous facilities 
and application programs 

formats 

files 
maintenance commands and/ 

calls and error numbers 
maintenance procedures 

index mptx: the macro •••••••••.••• 
index of a symbol table entry of •• 
i~dexed symbol table entry of a ••• 
indexed/named section header of ••• 
indexed/named section of a/ ••••••. 
init process •••••••.•••••••••••••• 
init, telinit: process control •••. 
initialization •••••••••••••••••.•• 
initialization shell scripts •••••• 
initiate pipe to/from a process ••• 
inittab: script for the init •••••• 
i~nod e • • •••••••••••••••••••••••••• 
inod e ...•.....•...•...•........... 
inode: format of an inode ••••••••• 
input scanf, 
in put stream 
input/output 
input/output 

· .................... . · .................... . · .................... . 
package •••••••••••••• 

inquiries ferror, feof, ••••••••••• 
inquiry and job control ••••••••••• 
install commands •••••••••••••••••• 
install: install commands ••••••••• 
int, ifix, idint, real, float, •••• 
integer absolute value •••••••••••• 
integer and base~64 ASCII string •• 
integer data in a machine/ •••••••• 
integer strtol, ••••••••••••••••••• 
integers and long integers •••••••• 
integers 13tol, ltol3: convert •••• 
interactive block copy •••••••••••• 
interactive repair. /file ••••••••• 
interactive status console •••••••• 
interface 
interface 
interface 

......................... 
interface ••••••••••••••••••••••••• 
interpret ASA carriage control •••• 
interpreter ••••••••••••••••••••••• 
interprocess channel •••••••••••••• 
inter-process communication ••••••• 
interprocess communication •••••••• 
interval •••••••••••••••••••••••••• 
interval •••••••••••••••••••••••••• 
in tro: introduction to ............ 
intro: introduction to ............ 
intro: introduction to commands ... 
intro: introduction to file ....... 
intro: introduction to games ...... 
intro: introduction to special .... 
intro: introduction to system 
intro: introduction to system ..... 
intro: introduction to system 

or- xx -

mptx(5 ) 
Id tbind ex (3X) 
In tbread (3X) 
ldshread(3X) 
Id sseek( 3X) 
inittab(4) 
init(1M) 
init(1M) 
brc(1M) 
popen(3S) 
inittab(4) 
clri( 111) 
inode(4) 
inode(4) 
scanf( 3S) 
ungetc(3S) 
fread (3S) 
stdio(3S) 
ferror(3S) 
uustat(1C) 
install( 1M) 
install( 1M) 
ft ype (3F) 
abs(3C) 
a641(3C) 
sputl(3X) 
strtol(3C) 
l3tol(3C) 
l3tol(3C) 
bcopy(1M) 
fsck( 1M) 
rjestat(1C) 
cat(1) 
err(1) 
termio(7) 
t t y( 1) 
asa ( 1 ) 
sno( 1 ) 
pi pe (2) 
i pcs( 1 ) 
stdipc(3C) 
sleep(1) 
sleep(3C) 
intro(3)' 
intro(S) 
intro(1) 
intro(4) 
intro(6) 
intro( 7) 
intro(1M) 
intro(2) 
intro(8 ) 



/ 

application programs intro: 
intro: 
intro: 

facilities iritro: 
intro: 

libraries intro: 
maintenance commands/ intro: 

maintenance procedures intro: 
error numbers intro: 

ncheck: generate names from 

abort: generate an 
semaphore set or shared memory/ 
communication facilities status 

/islower, isdigit, isxdigit, 
section header of a/ ldshread, 

indexed/named section/ ldsseek, 
file header of a common object/ 

object file for reading 
relocation entries of a section/ 
indexed/named section header off 

indexed/named section of a/ 
symbol table entry of a common/ 
table entry of a common object/ 

table of a common object file 
getopt: get option 

I ex ic al tasks 
lex: generate programs for simple 

introduction to subroutines and 
ordering relation for an object 

archi ves ar: archi ve and 
ulimit: get and set user 

line: read one 
establish an out-going terminal 

type, modes, speed, and 
o b j ec t fi leI in en um : 

/ldlinit, Idlitem: manipulate 
of a/ Idlseek, Idnlseek: seek to 
object/ strip: strip symbol and 

nl: 
cut out selected fields of each 

lpd: 
send/cancel requests to an LP 

lpr: 

lsearch: 
col: filter reverse 

common object file 
comm: select or reject 
uniq: report repeated 

of several files or subsequent 
subsequent/ paste: merge same 

Permuted Ind ex 

introduction to commands and ...... 
in trod uction to file formats ...... 
in trod uction to games ............. 
introduction to miscellaneous ..... 
introduction to special files ..... 
introduction to subroutines and ... 
in trod uc ti on to system ............ 
introduction to system ............ 
introduction to system calls and .. 
i~numbers ••••••••••••••••••••••••• 
ioctl: control device ••••••••••••• 
lOT fault ••••••••••••••••••• ~ .•••• 
ipcrm: remove a message queue, •••• 
ipcs: report inter~process •••••••• 
isalnum, isspace, ispunct,/ ••••••• 
ldnshread: read an indexed/named •• 
Idnsseek: seek to an ••••••••.••••• 
Idohseek: seek to the optional •••• 
Idopen, ldaopen: open a common •••• 
Idrseek, ldnrseek: seek to •••••••• 
ldshread, Idnshread: read an •••••• 
ldsseek, ldnsseek: seek to an ••••• 
ldtbindex: compute the index of a • 
Idtbread: read an indexed symbol •• 
ldtbseek: seek to the symbol •••••• 
letter from argument vector ••••••• 
lex: generate programs for. simple • 
1 ex i cal ta sks ••••••••••••••••••••• 
libraries intro: •••••••••••••••••• 
library lorder: find •••••••••••••• 
library maintainer for portable ••• 
1 im its. . ••.•.••.•.....•••..••.•.•.. 
line 
line connection dial: ••••••••••••• 
line discipline. /set terminal •••• 
line number entries in a common ••• 
line number entries of a common/ •• 
line number entries of a section •• 
line number information from an ••• 
line numbering filter ••••••••••••• 
line of a file cut: ••••••••••••••• 
line printer daemon ••••••••••••••• 
line printer lp, cancel: •••••••••• 
line printer spooler •••••••••••••• 
line: read one line ••••••••••••••• 
linear search and update •••••••••• 
1 ine~feed s •••••• ~ ••••••••••••••••• 
linenum: line number entries in a • 
lines common to two sorted files •• 
1 in e sin a fi Ie. • • • • • • • • • • • • • • • • •• 
lines of one file /same lines ••••• 
lines of several files or ••••••••• 

.,.. xxi or 

in tro( 1 ) 
intro(4) 
intro(6) 
intro(5) 
intro(7) 
intro(3) 
intro( 1M) 
intro(8) 
intro(2) 
ncheck( 1M) 
ioctl (2) 
abort(3C) 
ipcrm( 1) 
i pcs( 1 ) 
ctype(3t ion 
Id shr ead ( 3X) 
Id sseek( 3X) 
Idohseek( 3X) 
ldopen( 3X) 
Idrseek(3X) 
ld shread (3X) 
Idsseek(3X)­
Id tbind ex (3X) 
Id tbread (3X) 
ld tbseek( 3X) 
getopt (3C) 
lex ( 1 ) 
lex ( 1 ) 
intro(3) 
lord er (1 ) 
ar ( 1 ) 
ulimit(2) 
line(1) 
dial(3C) 
getty(1M) 
linenum(4) 
ldlread(3X) 
ld lseek( 3X) 
strip(1) 
nl ( 1) -
cut( 1) 
lpd( 1C) 
lp( 1 ) 
1 pr ( 1 ) 
line(1) 
1 search( 3C) 
col(1) 
linenum(4) 
comm(1) 
uniq(1) 
paste(1) 
paste(1) 



Permuted Ind ex 

link, unlink: exercise 
files Id: 

a.out: common assembler and 

cp, Ih, mv: copy, 
link: 

and unlink system calls. 

nlist: get entries from name 
Is: 

for a file system. ff: 
nm: print name 

fsck checklist: 
associated with a/ sparelist: 

xargs: construct argument 
cp, 

tzset: convert date an~/ ctime, 
end, etext, edata: last 

memory plock: 
gamma: 

newgrp: 
exponential, logarithm,/ exp, 
logaritb~, power,/ exp, log, 

/log10, pow, sqrt: exponential, 
errpt: process a report of 

getlogin: get 
logname: get 

cuserid: get character 
logname: return 

passwd: change 

setting up an environment at 

user 
a641, 164a: convert between 

independent/ sputl, sgetl: access 
between 3~byte integers and 

setjmp, 
for an object library 

nice: run a command at 
to an LP line printer 

send/cancel requests to an 
enable, disable: enable/disable 
/lpshut, Iprnove: start/stop the 

accept, reject: allow/prevent 
Ipadmin: configure the 

Ipstat: print 
spooling system. 

request/ Ipsched, Ipshut, 

start/stop the LP request/ 

link and unlink system calls •••••• link(1M) 
link editor for common object ••••• Id(1) 
link editor output ••••••••••••.••• a.out(4) 
1 ink: 1 ink to a fi 1 e •••••••••••••• 1 ink ( 2 ) 
link or move files •••••••••••••••• cp(1) 
link to a file •••••••••••••••••••• link(2) 
link, unlink: exercise link •••.••• link(1M) 
lint: a C program checker ••••••••• lint(1) 
list •••••••••••••••••••••••••••••• nlist(3C) 
list contents of directories •••••• Is(1) 
list file names and statistics .••• ff(1M) 
list of common object file •••••••• nm(1) 
list of file systems processed by • checklist(4) 
list the spared sectors ••••••••••• sparelist(8) 
list(s) and execute command ••••••• xargs(1) 
In, mv: copy, link or move files •• cp(1) 
localtime, gmtime, asctime, ••••••• ctime(3C) 
locations in program •••••••••••••• end(3C) 
lock process, text, or data in •••• plock(2) 
log gamma function •••••••••••••••• gamma(3M) 
log in to a new group ••••••••••••• newgrp(1) 
log, log10, pow, sqrt: •••••••••••• exp(3M) 
log10, pow, sqrt: exponential, •••• exp(3M) 
logarithm, power, square root/ •••• exp(3M) 
logged errors ••••••••••••••••••••• errpt(1M) 
login name •••••••••••••••••••••••• getlogin(3C) 
log in name •••••••••••••••••••••••• logname( 1 ) 
login name of the user •••••••••••• cuserid(3S) 
login name of user ••••••.••••••••• logname(3X) 
login password •••••••••••••••••••• passwd(1) 
login: sign on •••••••••••••••••••• login(1) 
login time profile: ••••••••••••••• profile(4) 
logname: get login name ••••••••••• logname(1) 
logname: return login name of ••••• logname( 3X) 
long integer and base~64 ASCII/ ••• a641(3C) 
long integer data in a machine •••• sputl(3X) 
long integers /ltoI3: convert ••••• l3tol(3C) 
longjmp: non-local goto ••••••••••• setjmp(3C) 
lorder: find ordering relation •••• lorder(1) 
low priority •••••••••••••••••••••• nice(1) 
lp, cancel: send/cancel requests •• Ip(1) 
LP line printer lp, cancel: ••••••• Ip( 1 ) 
LP printers ••••••••••••••••••••••• enable(1) 
LP request scheduler and move/ •••• Ipsched(1M) 
LP requests ••••••••••••••••••••••• accept(1M) 
LP spooling system •••••••••••••••• Ipadmin(1M) 
LP status information ••••••••••••• lpstat(1) 
Ipadmin: configure the LP ••••••••• Ipadmin(1M) 
lpd: line printer daemon •••••••••• Ipd(1C) 
lpmove: start/stop the LP ••••••••• Ipsched(1M) 
lpr: line printer spooler ••••••••• Ipr(1) 
lpsched, lpshut, lpmove: •••••••••• Ipsched(1M) 

- xxii .,.. 



LP request scherluler/ Ipsched, 
information 

jrand48,/ drand48, erand48, 

update 
pointer 

integers and long/ 13tol, 

fscv: convert files between 
your processor/ pdp11, u3b, vax, 

/access long integer data in a 
documents mm: the MM 

mosd: the OSDD adapter 
permuted index mptx: the 

viewgraphs and/ mv: a ·troff 
m4: 

documents formatted with the MM 
thi s manual man: 

rmail: send mail to users or read 
or rea'; mail 

mail, rmail: send 
malloc, free, realloc, calloc: 

groups of programs make: 
ar: archive and library 

intro: introduction to system 
intro: introduction to system 

mkdir: 
ordinary file mknod: 

mktemp: 
regenerate groups of programs 

banner: 

main memory allocator 
entries in this manual 

onyx :' 
service 

one spare: 
spare: replace a bad 

sparelist: list the spared 
onyx: Onyx 6810 special system 

spared sectors associated with a 
replace a bad sector with a 

a spare one 
slice sparelist: list the 

sectors associated with a slice 
onyx: Onyx 6810 

adduser: add a user to the 
onyx: Onyx 6810 special 

checkcw: prepare constant-width 
plock: lock process, 

tgetstr, tgoto, tputs: terminal/ 
terminal/ tgeten t, tgetnum, 

Permute'; Inri ex 

lpshut, lpmove: start/stop the •••• lpsched(1H) 
1 ps tat: p r in t L Pst a t us. • • • • • • • • •• 1 ps tat ( 1 ) 
1 ran d 4 8, n ran d 48, m ran d 4 8 t •••••••• d r an rl4 8 ( 3 c) 
Is: list contents of directories •• Is(1) 
lsearch: linear search and •••••••• Isearch(3C) 
lseek: move read/write file ••••••• lseek(2) 
Itol3: convert between 3~byte ••••• l3tol(3C) 
m4: macro processor ••••••••••••••• m4(1) 
M68000 and VAX~11/780/ •••••••••••• fscv(1M) 
m68k: provide truth value about ••• machid(1) 
machine independent fashion ••••••• sputl(3X) 
macro package for formatting •••••• mm(5) 
macro package for formatting/ ••••• mosd(5) 
macro package for formatting a •••• mptx(5) 
macro package for typesetting ••••• mv(S) 
macro processor ••••••••••••••••••• m4(1) 
macros /checkmm: print/check •••••• mm(1) 
macro s for formatting en tr ie s in •• man (5) 
mail mail, •••••••••••••••••••••••• mail(1) 
mail, rmail: send mail to users ••• mail(1) 
mail to users or read mail •••••••• mail(1) 
main memory allocator ••••••••••••• malloc(3C) 
maintain, update, and regenerate •• make(1) 
maintainer for portable archives •• ar(1) 
maintenance commands and/ ••••••••• intro( 1M) 
maintenance procedures •••••••••••• intro(8} 
make a directory •••••••••••••••••• mkdir(1) 
make a directory, or a special or • mknod(2) 
make a unique filename •••••••••••• mktemp(3C) 
make: maintain, update, and ••••••• make(1) 
make posters •••••••••••••••••••••• banner(1) 
makekey: generate encryption key •• makekey(1) 
malloc, free, realloc, calloc: •••• malloc(3C) 
man: macros for formatting •••••••• maneS) 
Onyx 6810 special system service •• onyx(2) 
onyx: Onyx 6810 special system •••• onyx(2) 
replace a bad sector with a spare • spare(S) 
sector with a spare one ••••••••••• spare(8) 
sectors associated with a slice ••• sparelist(8) 
ser vic e ••••••••••••••••••••••••••• on yx (2 ) 
slice sparelist: list the ••••••••• sparelist(8) 
spare one spare: •••••••••••••••••• spare(8) 
spare: replace a bad sector with •• spare(8) 
spared sectors associated with a •• sparelist(8) 
sparelist: list the spared •••••••• sparelist(8) 

. special system service •••••••••••• onyx(2) 
system •••••••••••••••••••••••••••• adduser(1M) 
system service •••••••••••••••••••• onyx(2) 
text for troff cw, •••••••••••••••• cw(1) 
text, or data in memory ••••••••••• plock(?) 
tgetent, tgetnum t tgetflag, ••••••• termcap( 3) 
tgetflag, tgetstr, tgoto, tputs: •• termcap(3) 
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tgoto, tputs: terminal/ tgetent, 
tgetent, tgetnum, tgetflag, 
tgetnum, tgetflag, tgetstr, 

ttt, cubic: 
stime: set 
time: get 

time: 
data and system activity timex: 

systems for optimal access 

profil: execution 
up an environment at login 

asctime, tzset: convert date ann 
clock: report CPU 

process times 
uprlate access and modification 
get process and child process 

set file access and modification 
process data and system/ 

for a temporary file 
Itolower, _ toupper, _ tolower, 

po pen , pclose: initiate pipe 
toupper, tolower, toupper, 

toascii: translate/-toupper, 
tsort: 

acctmerg: merge or add 
modification times of a file 
translate/ toupper, tolower, 
tolower, toascii: translate/ 

- /tgetflag, tgetstr, tgoto, 

ptrace: process 

tr: 
_toupper, tolower, toascii: 

ftw: walk a file 
twalk: manage binary search 

tan, asin, acos, atan, atan2: 
tbl: format tables for nroff or 
prepare constant~width text for 

typesetting viewgraphs and/ mv: a 
mathematical text for nroff or 

values 
pdp11, u3b, vax, m68k: provide 

true, false: provide 
binary search trees 

interface 

tgetnum, tgetflag ,tgetstr, ••••••• 
tgetstr, tgoto, tputs: terminal/ •• 
tgoto, tputs: terminal/ tgetent, •• 
tic-tac~toe •••••••••.••••••••••••• 
time 
time 
time 

.............................. 

.............................. 
a command •••••••••••••••••.•• 

time a command; report process •••• 
time. dcopy: copy file •••••••••••• 
time: get time •••••••••••••••••••• 
time profile •••••••••••••••••••••• 
time profile: setting ••••••••••••• 
time: time a command •••••••••••••• 
time to string Igmtime, ••••••••••• 
time used ••••••••••••••••••••••••• 
times: get process and child •••••• 
times of a file touch: •••••••••••• 
times times: •••••••••••••.•••••••• 
times utime: •••••••••••••••••••••• 
timex: time a command; report ••••• 
tmpfile: create a temporary file •• 
tmpnam, tempnam: create a name •••• 
toascii: translate characters ••••• 
to/from a process ••••••••••••••••• 
tolower, toascii: translate/ ••••• 

tolower, _toupper, _tolower, •••••• 
topolog ical sort •••••••••••••••••• 
total accounting files • ••••••••••• 
touch: update access and •••••••••• 
toupper, tolower, toascii: •••••• 

toupper, tolower, toupper, ••••••• 
tputs: terminal independentl •••••• 
tr: translate characters •••••••••• 
tr ace ............................ . 
trace: event-tracing rlriver ••••••• 
translate characters •••••••••••••• 
translate characters Itolower, •••• 
tr ee ............................. . 
tr ees tsearch, td elete, ••••••••••• 
trigonometric functions /cos, ••••• 
troff ............................ . 
troff cw, checkcw: •••••••••••.•••• 
troff macro package for ••••••••••• 
troff/neqn, checkeq: format •••••• 
troff: typeset text ••••••••••••••• 
true, false: provide truth •••••••• 
truth value about your processorl • 
truth values •••••••••••••••••••••• 
tsearch, tdelete, twalk: manage ••• 
tsort: topological sort ••••••••••• 
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