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NAME 
pop en, pclose - initiate pipe to/from a process 

SYNOPSIS 
#include <stdio.h> 

FILE *popen (command, type) 
char *command, *type; 

int pclose (stream) 
FILE *stream; 

DESCRIPTION 
The arguments to popen are pointers to null-terminated strings 
containing, respectively, a shell command line and an I/O mode, 
either r for reading or w for writing. Popen creates a pipe 
between the calling program and the command to be executed. 
The value returned is a stream pointer such that one can write to 
the standard input of the command, if the I/O mode is w, by 
writing to the file stream; and one can read from the standard 
output of the command, if the I/O mode is r, by reading from the 
file stream. 
A stream opened by popen should be closed by pclose, which 
waits for the associated process to terminate and returns the exit 
status of the command. 

Because open files are shared, a type r command may be used as 
an input filter and a type w as an output filter. 

SEE ALSO 
pipe(2), wajt(2), fclose(3S), fopen(3S), system(3S). 

DIAGNOSTICS 

BUGS 

Popen returns a NULL pointer if files or processes cannot be 
created, or if the shell cannot be accessed. 

Pclose returns -1 if stream is not associated with a "popen ed" 
command. 

If the original and "popen ed" processes concurrently read or write 
a common file, neither should use buffered I/O, because the 
buffering gets all mixed up. Problems with an output filter may 
be forestalled by careful buffer flushing, e.g. with fflush; see 
jclose(3S). 
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NAME 
printf, fprintf, sprintf - print formatted output 

SYNOPSIS 
#include <stdio.h> 

int printf (format [ , arg ] . .. ) 
char *format; 

int fprintf (stream, format [ , arg ] 
FILE *stream; 
char *format; 

int sprintf (s, format [ , arg ] ... ) 
char *s, format; 

DESCRIPTION 
Printf places output on the standard output stream stdout. 
Fprintf places output on the named output stream. Sprintf 
places "output lJ

, followed by the null character (\0), in consecu­
tive bytes starting at *s; it is the user's responsibility to ensure 
that enough storage is available. Each function returns the 
number of characters transmitted (not including the \0 in the case 
of sprint!), or a negative value if an output error was encountered. 

Each of these functions converts, formats, and prints its args 
under control of the format. The format is a character string that 
contains two types of objects: plain characters, which are simply 
copied to the output stream, and conversion specifications, each of 
which results in fetching of zero or more args. The results are 
undefined if there are insufficient args for the format. If the for­
mat is exhausted while args remain, the excess args are simply 
ignored. 

Each conversion specification is introduced by the character %. 
After the %, the following appear in sequence: 

Zero or more flags, which modify the meaning of the 
conversion specification. 

An optional decimal digit string specifying a minimum 
field width. If the converted value has fewer characters 
than the field width, it will be padded on the left (or 
right, if the left-adjustment flag (see below) has been 
given) to the field width; 

A precision that gives the minimum number of digits to 
appear for the d, 0, u, x, or X conversions, the number of 
digits to appear after the decimal point for the e and f 
conversions, the maximum number of significant digits for 
the g conversion, or the maximum number of characters 
to be printed from a string in s conversion. The precision 
takes the form of a period (.) followed by a decimal digit 
string: a null digit string is treated as zero. 

An optional I specifying that a following d, 0, u, x, or X 
conversion character applies to a long integer arg. 

A character that indicates the type of conversion to be 
applied. 
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A field width or preCISIon may be indicated by an asterisk (*) 
instead of a digit string. In this case, an integer arg supplies the 
field width or precision. The arg that is actually converted is not 
fetched until the conversion letter is seen, so the arg s specifying 
field width or precision must appear before the arg (if any) to be 
converted. 

The flag characters and their meanings are: 
The result of the conversion will be left-justified within 
the field. 

+ The result of a signed conversion will always begin 
with a sign (+ or -). 

blank If the first character of a signed conversion is not a 
sign, a blank will be prefixed to the result. This 
implies that if the blank and + flags both appear, the 
blank flag will be ignored. 

# This flag specifies that the value is to be converted to 
an "alternate form." For c, d, 5, and u conversions, 
the flag has no effect. For ° conversion, it increases 
the precision to force the first digit of the result to be a 
zero. For x (X) conversion, a non-zero result will have 
Ox (OX) prefixed to it. For e, E, f, g, and G conver­
sions, the result will always contain a decimal point, 
even if no digits follow the point (normally, a decimal 
point appears in the result of these conversions only if 
a digit follows it). For g and G conversions, trailing 
zeroes will not be removed from the result (which they 
normally are). 

The conversion characters and their meanings are: 

d,o,u,x,X The integer arg is converted to signed decimal, 
unsigned octal, decimal, or hexadecimal notation (x 
and X), respectively; the letters abcdef are used for x 
conversion and the letters ABCDEF for X conversion. 
The precision specifies the minimum number of digits 
to appear; if the value being converted can be 
represented in fewer digits, it will be expanded with 
leading zeroes. The default precision is l. The result 
of converting a zero value with a precision of zero is a 
null string. 

f The float or double arg is converted to decimal nota­
tion in the style U[-Jddd.ddd", where the number of 
digits after the decimal point is equal to the precision 
specification. If the precision is missing, 6 digits are 
output; if the precision is explicitly 0, no decimal point 
appears. 

e,E The float or double arg is converted in the style 
U[..:....Jd.ddde±dd", where there is one digit before the 
decimal point and the number of digits after it is equal 
to the precision; when the precision is missing, 6 digits 
are produced; if the precision is zero, no decimal point 

- 2 -



PRINTF(3S) 

g,G 

c 
s 

% 

PRINTF(3S) 

appears. The E format code will produce a number 
with E instead of e introducing the exponent. The 
exponent always contains at least two digits. 
The float or double arg is printed in style r or e (or in 
style E in the case of a G format code), with the preci­
sion specifying the number of significant digits. The 
style used depends on the value converted: style e will 
be used only if the exponent resulting from the conver­
sion is less than -4 or greater than the precision. 
Trailing zeroes are removed from the result; a decimal 
point appears only if it is followed by a digit. 
The character arg is printed. 
The arg is taken to be a string (character pointer) and 
characters from the string are printed until a null char­
acter (\0) is encountered or the number of characters 
indicated by the precision specification is reached. If 
the precision is missing, it is taken to be infinite, so all 
characters up to the first null character are printed. If 
the string pointer arg has the value zero, the result is 
undefined. A null arg will yield undefined results. 
Print a %; no argument is converted. 

In no case does a non-existent or small field width cause trunca­
tion of a field; if the result of a conversion is wider than the field 
width, the field is simply expanded to contain the conversion 
result. Characters generated by printf and fprintf are printed as 
if putc(3S) had been called. 

EXAMPLES 
To print a date and time in the form "Sunday, July 3, 10:02", 
where weekday and month are pointers to null-terminated strings: 

printf("%s, %s %d, %.2d:%.2d", 
weekday, month, day, hour, min); 

To print 7r to 5 decimal places: 

printf("pi = %.5f", 4*atan(1.0)); 

SEE ALSO 
ecvt(3C), putc(3S), scanf(3S), stdio(3S). 
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NAME 
putc, putchar, fputc, putw - put character or word on a stream 

SYNOPSIS 
#include <stdio.h> 

int putc (c, stream) 
char c; 
FILE *stream; 

int putchar (c) 
char c; 

int fputc (c, stream) 
char c; 
FILE *stream; 

int putw (w, stream) 
int w; 
FILE *stream; 

DESCRIPTION 
Pute writes the character e onto the output stream (at the posi­
tion where the file pointer, if defined, is pointing). Putehar( e) is 
defined as pute(e, stdout). Pute and putehar are macros. 

Fpute behaves like pute, but is a function rather than a macro. 
Fpute runs more slowly than pute, but takes less space per invo­
cation. 

Putw writes the word (i.e. integer) w to the output stream (at the 
position at which the file pointer, if defined, is pointing). The size 
of a word is the size of an integer and varies from machine to 
machine. Putw neither assumes nor causes special alignment in 
the file. 

Output streams, with the exception of the standard error stream 
stderr, are by default buffered if the output refers to a file and 
line-buffered if the output refers to a terminal. The standard error 
output stream stderr is by default unbuffered, but use of 
Jreopen(see Jopen(3S)) will cause it to become buffered or line­
buffered. When an output stream is unbuffered information is 
queued for writing on the destination file or terminal as soon as 
written; when it is buffered many characters are saved up and 
written as a block; when it is line-buffered each line of output is 
queued for writing on the destination terminal as soon as the line 
is completed (that is, as soon as a new-line character is written or 
terminal input is requested). Setbuf(3S) may be used to change 
the stream's buffering strategy. 

SEE ALSO 
fclose(3S), ferror(3S), fopen(3S), fread(3S), printf(3S), puts(3S), 
setbuf(3S). 

DIAGNOSTICS 
On success, these functions each return the value they have writ­
ten. On failure, they return the constant EOF. This will occur if 
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BUGS 

the file stream is not open for writing, or if the output file cannot 
be grown. Because EOF is a valid integer, ferror(3S) should be 
used to detect putw errors. 

Because it is implemented as a macro, putc treats incorrectly a 
stream argument with side effects. In particular, putc( c, *r++); 
doesn't work sensibly. Fputc should be used instead. 
Because of possible differences in word length and byte ordering, 
files written using putw a.re ma.chine-dependent, and may not be 
read using getw on a different processor. For this reason the use 
of putw should be avoided. 
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NAME 
putenv - change or add value to environment 

SYNOPSIS 
int putenv (string) 
char *string; 

DESCRIPTION 
Strt'ng points to a string of the form "name=value." Putenv 
makes the value of the environment variable name equal to value 
by altering an existing variable or creating a new one. In either 
case, the string pointed to by string becomes part of the environ­
ment, so altering the string will change the environment. The 
space used by string is no longer used once a new string-defining 
name is passed to putenv. 

SEE ALSO 
exec(2), getenv(3C), malloc(3C), environ(5). 

DIAGNOSTICS 
Putenv returns non-zero if it was unable to obtain enough space 
via maUoe for an expanded environment, otherwise zero. 

WARNINGS 
Putenv manipulates the environment pointed to by envz"ron, and 
can be used in conjunction with getenv. However, envp (the third 
argument to mat'n) is not changed. 

This routine uses malloe(3C) to enlarge the environment. 

After putenv is called, environmental variables are not in alpha­
betical order. 

A potential error is to call putenv with an automatic variable as 
the argument, then exit the calling function while strt'ng is still 
part of the environment. 
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NAME 
putpwent - write password file entry 

SYNOPSIS 
#include < pwd.h > 

int putpwent (p, f) 
struct passwd *p; 
FILE *f; 

DESCRIPTION 
Putpwent is the inverse of getpwent(3C). Given a pointer to a 
pa/3/3wd structure created by getpwent (or getpwu£d or getpwnam), 
putpwuid writes a line on the stream f which matches the format 
of /etc/passwd. 

DIAGNOSTICS 
Putpwent returns non-zero if an error was detected during its 
operation, otherwise zero. 

WARNING 
The above routine uses <stdio.h>, which causes it to increase 
the size of programs, not otherwise using standard I/O, more than 
might be expected. 
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NAME 
puts, fputs - put a string on a stream 

SYNOPSIS 
#include <stdio.h> 

int puts (s) 
char *s; 

int fputs (s, stream) 
char *s; 
FILE *stream; 

DESCRIPTION 
Puts writes the null-terminated string pointed to by s, followed 
by a new-line character, to the standard output stream stdout. 

Fputs writes the null-terminated string pointed to by s to the 
named output stream. 

Neither function writes the terminating null character. 

DIAGNOSTICS 
Both routines return EOF on error. This will happen if the rou­
tines try to write on a file that has not been opened for writing. 

SEE ALSO 
ferror(3S), fopen(3S), fread(3S), printf(3S), putc(3S). 

NOTES 
Puts appends a new-line character while /puts does not. 
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NAME 
qsort - quicker sort 

SYNOPSIS 
void qsort «char *) base, nel, sizeof (*base), compar) 
unsigned int nel; 
int (*compar)( ); 

DESCRIPTION 

NOTES 

Qsort is an implementation of the quicker-sort algorithm. It sorts 
a table of data in place. 

Base points to the element at the base of the table. Nel is the 
number of elements in the table. Compar is the name of the com­
parison function, which is called with two arguments that point to 
the elements being compared. The function must return an 
integer less than, equal to, or greater than zero according as the 
first argument is to be considered less than, equal to, or greater 
than the second. 

The pointer to the base of the table should be of type pointer-to­
element, and cast to type pointer-to-character. 
The comparison function need not compare every byte, so arbi­
trary data may be contained in the elements in addition to the 
values being compared. 
Although declared as type pointer-to-character, the value returned 
should be cast into type pointer-to-element. 

SEE ALSO 
sort(l), bsearch(3C), Isearch(3C), string(3C). 
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NAME 
rand, srand - simple random-number generator 

SYNOPSIS 
int ra.nd ( ) 

void sra.nd (seed) 
unsigned seed; 

DESCRIPTION 

NOTE 

Rand uses a multiplicative congruential random-number generator 
with period 232 that returns successive pseudo-random numbers in 
the range from 0 to 216_1. 

Stand can be called at any time to reset the random-number gen­
erator to a random starting point. The generator is initially 
seeded with a value of 1. 

The spectral properties of rand leave a great deal to be desired. 
Drand48(3C) provides a much better, though more elaborate, 
random,;,number generator. 

SEE ALSO 
drand48(3C). 
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NAME 
regcmp, regex - compile and execute regular expression 

SYNOPSIS 
char *regcmp(stringl [, string2, 0 0 0], 0) 
char *stringl, *string2, 0 0 0; 

char *regex(re, subject [, retO, 0 0 0]) 
char *re, *subject, *retO, 0 0 0; 

extern char *Iocl; 

DESCRIPTION 
Regcmp compiles a regular expression and returns a pointer to the 
compiled form. Malloc(3C) is used to create space for the vector. 
It is the user's responsibility to free unneeded space so allocated. 
A NULL return from regcmp indicates an incorrect argument. 
Regcmp(1) has been written to generally preclude the need for 
this routine at execution time. 

Regex executes a compiled pattern against the subject string. 
Additional arguments are passed to receive values back. Regex 
returns NULL on failure or a pointer to the next unmatched char­
acter on success. A global character pointer loc1 points to where 
the match began. Regcmp and reg ex were mostly borrowed from 
the editor, ed(l); however, the syntax and semantics have been 
changed slightly. The following are the valid symbols and their 
associated meanings. 

[ ] '" 0 A These symbols retain their current meaning. 

$ Matches the end of the string, \n matches the new-line. 

Within brackets the minus means through. For exam­
ple, [a-z] is equivalent to [abcd 0 0 oxyz]. The - can 
appear as itself only if used as the last or first character. 
For example, the character class expression []-] 
matches the characters] and -. 

+ A regular expression followed by + means one or more 
times. For example, [0-9]+ is equivalent to 
[0-9] [0-9] *. 

{m} {m,} {m,u} 
Integer values enclosed in {} indicate the number of 
times the preceding regular expression js to be applied. 
m is the minimum number and u is a number, less than 
256, which is the maximum. If only m is present (e.g., 
{m}), it indicates the exact number of times the regular 
expression is to be applied. {m,} is analogous to 
{m,infinity}. The plus (+) and star (*) operations are 
equivalent to {I,} and {O,} respectively. 

( 0 0 0 )$n The value of the enclosed regular expression is to be 
returned. The value will be stored in the (n+l)th argu­
ment following the subject argument. At present, at 
most ten enclosed regular expressions are allowed. 
Regex makes its assignments unconditionally. 
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( ••• ) Parentheses are used for grouping. An operator, e.g. *, 
+, {}, can work on a single character or a regular 
expression enclosed in parenthesis. For example, 
(a*( cb+)* )$0. 

By necessity, all the above defined symbols are special. They 
must, therefore, be escaped to be used as themselves. 

EXAMPLES 
Example 1: 

char *cursor, *newcursor; *ptr; 

new cursor = regex((ptr = regcmp(""\n", 0)), cursor); 
free(ptr); 

This example will match a leading new-line in the subject string 
pointed at by cursor. 

Example 2: 
char reto[9]; 
char *newcursor, *name; 

name = regcmp("([A-Za-z][A-za-zO-9-!{0,7})$0", 0); 
newcursor = regex(name, "123Testing321", reta); 

This example will match through the string "Testing3" and will 
return the address of the character after the last matched charac­
ter (cursor+ll). The string "Testing3" will be copied to the char­
acter array reto. 

Example 3: 
#include "file.i" 
char *string, *newcursor; 

new cursor = regex(name, string); 

This example applies a precompiled regular expression in file.i (see 
regcmp(l)) against string. 

This routine is kept in /lib/libPW.a. 

SEE ALSO 

BUGS 

ed(l), regcmp(l), malloc(3C). 

The user program may run out of memory if regcmp is called 
iteratively without freeing the vectors no longer required. The fol­
lowing user-supplied replacement for malloc(3C) reuses the same 
vector saving time and space: 

/ * user's program * / 

malloc(n) { 

} 

static int rebuf[256]; 
return rebuf; 
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NAME 
scanf, fscanf, sscanf - convert formatted input 

SYNOPSIS 
#include <stdio.h> 

int scanf (format [ , pointer 1 .. , ) 
char *format; 

int fscanf (stream, format [ , pointer 1 ) 
FILE *stream; 
char *format; 

int sscanf (s, format [ , pointer 1 ... ) 
char *s, *format; 

DESCRIPTION 
Scanf reads from the standard input stream stdin. Fscanf reads 
from the named input stream. Sscanf reads from the character 
string s. Each function reads characters, interprets them accord­
ing to a format, and stores the results in its arguments. Each 
expects, as arguments, a control string format described below, 
and a set of pointer arguments indicating where the converted 
input should be stored. 

The control string usually contains conversion specifications, 
which are used to direct interpretation of input sequences. The 
control string may contain: 

1. White-space characters (blanks, tabs, new-lines, or form-feeds) 
which, except in two cases described below, cause input to be 
read up to the next non-white-space character. 

2. An ordinary character (not %), which must match the next 
character of the input stream. 

3. Conversion specifications, consisting of the character %, an 
optional assignment suppressing character *, an optional 
numerical maximum field width, an optional I or h indicating 
the size of the receiving variable, and a conversion code. 

A conversion specification directs the conversion of the next input 
field; the result is placed in the variable pointed to by the 
corresponding argument, unless assignment suppression was indi­
cated by *. The suppression of assignment provides a way of 
describing an input field which is to be skipped. An input field is 
defined as a string of non-space characters; it extends to the next 
inappropriate character or until the field width, if specified, is 
exhausted. 

The conversion code indicates the interpretation of the input field; 
the corresponding pointer argument must usually be of a res­
tricted type. For a suppressed field, no pointer argument should 
be given. The following conversion codes are legal: 

% a single % is expected in the input at this point; no 
assignment is done. 

d a decimal integer is expected; the corresponding argument 
should be an integer pointer. 
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u an unsigned decimal integer is expected; the corresponding 
argument should be an unsigned integer pointer. 

o an octal integer is expected; the corresponding argument 
should be an integer pointer. 

x a hexadecimal integer is expected; the corresponding argu­
ment should be an integer pointer. 

e,f,g a floating point number is expected; the next field is con­
ver~ed accordingly and stored through the corresponding 
argument, which should be a pointer to a fioai. The 
input format for floating point numbers is an optionally 
signed string of digits, possibly containing a decimal point, 
followed by an optional exponent field consisting of an E 
or an e, followed by an optionally signed integer. 

s a character string is expected; the corresponding argument 
should be a character pointer pointing to an array of char­
acters large enough to accept the string and a terminating 
\0, which will be added automatically. The input field is 
terminated by a white-space character. 

c a character is expected; the corresponding argument 
should be a character pointer. The normal skip over 
white space is suppressed in this case; to read the next 
non-space character, use %ls. If a field width is given, 
the corresponding argument should refer to a character 
array; the indicated number of characters is read. 

indicates string data and the normal skip over leading 
white space is suppressed. The left bracket is followed by 
a set of characters, which we will call the scanset, and a 
right bracket; the input field is the maximal sequence of 
input characters consisting entirely of characters in the 
scanset. The circumflex, ( " ), when it appears as the first 
character in the scanset, serves as a complement operator 
and redefines the scanset as the set of all characters not 
contained in the remainder of the scanset string. There 
are some conventions used in the construction of the scan­
set. A range of characters may be represented by the con­
struct first-last, thus [0123456789] may be expressed [0-9]. 
Using this convention, first must be lexically less than or 
equal to last, or else the dash will stand for itself. The 
dash will also stand for itself whenever it is the first or the 
last character in the scanset. To include the right square 
bracket as an element of the scanset, it must appear as 
the first character (possibly preceded by a circumflex) of 
the scanset, and in this case it will not be syntactically 
interpreted as the closing bracket. The corresponding 
argument must point to a character array large enough to 
hold the data field and the terminating \0, which will be 
added automatically. 

The conversion characters d, u, 0, and x may be preceded by I or 
h to indicate that a pointer to long or to short rather than to 
int is in the argument list. Similarly, the conversion characters e 
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, f , and g may be preceded by I to indicate that a pointer to 
double rather than to float is in the argument list. 

Scan! conversion terminates at EOF, at the end of the control 
string, or when an input character conflicts with the control 
string. In the latter case, the offending character is left unread in 
the input stream. 

Scan! returns the number of successfully matched and assigned 
input items; this number can be zero in the event of an early 
conflict between an input character and the control string. If the 
input ends before the first conflict or conversion, EOF is returned. 

EXAMPLES 
The call: 

int i; float x; char name[50]; 
scanf ("%d%f%s", &i, &x, name); 

with the input line: 

25 54.32E-l thompson 

will assign to £ the value 25, to x the value 5.432, and name will 
contain thompson \0. Or: 

int i; float x; char name [50]; 
scanf ("%2d%f%*d %[0-9]", &i, &x, name); 

with input: 

56789 0123 56a72 

will assign 56 to t', 789.0 to x, skip 0123, and place the string 
56\0 in name. The next call to getchar (see getc(3S)) will return 
a. 

SEE ALSO 

NOTE 

getc(3S), printf(3S), strtod(3C), strtol(3C). 

Trailing white space (including a new-line) is left unread unless 
matched in the control string. 

DIAGNOSTICS 

BUGS 

These functions return EOF on end of input and a short count for 
missing or illegal data items. 

The success of literal matches and suppressed assignments is not 
directly determinable. 
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NAME 
setbuf - assign buffering to a stream 

SYNOPSIS 
#include < stdio.h > 

void setbuf (stream, buf) 
FILE *stream; 
char *buf; 

int setvbuf (stream, buf, type, size) 
FILE ·stream; 
char *buf; 
int type, size; 

DESCRIPTION 
Setbuf is used after a stream has been opened but before it is read 
or written. It causes the character array pointed to by buf to be 
used instead of an automatically allocated buffer. If buf is a NULL 
character pointer input/output will be completely unbuffered. 

A constant BUFSIZ, defined in the <stdio.h> header file, tells 
how big an array is needed: 

char buf[BUFSIZj; 

Setbuf may be used after a stream has been opened but before it is 
read or written. Type determines how stream will be buffered. 
Legal values for type (defined in stdio.h) are: 

_IOFBF causes input to be fully buffered. 

_IOLBF causes output to be line buffered; the buffer will be 
flushed when a new line is written, the buffer is full, or 
input is requested. 

_IONBF causes input and output to be completely unbuffered. 

A buffer is normally ootained from maUoc(3C) at the time of the 
first getc or putc (3S) on the file, except that the standard error 
stream stderr is normally not buffered. 

Output streams directed to terminals are always line-buffered 
unless they are unbuffered. 

SEE ALSO 

NOTE 

fopen(3S), getc(3S), malloc(3C), putc(3S). 

A common source of error is allocating buffer space as an 
"automatic" variable in a code block, and then failing to close the 
stream in the same block. 
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NAME 
setjmp, longjmp - non-local goto 

SYNOPSIS 
#inelude <setjrnp.h> 

int setjrnp (env) 
jrnp_buf env; 

void longjrnp (env, val) 
jrnp_buf env; 
int val; 

DESCRIPTION 
These functions are useful for dealing with errors and interrupts 
encountered in a low-level subroutine of a program. 

Setjmp saves its stack environment in env (whose type, jmp_bul, 
is defined in the <setjrnp.h> header file), for later use by 
longjmp. It returns the value o. 
Longjmp restores the environment saved by the last call of setjmp 
with the corresponding env argument. After longjmp is completed 
program execution continues as if the corresponding call of setjmp 
(which must not itself have returned in the interim) had just 
returned the value val. Longjmp cannot cause setjmp to return 
the value o. If longjmp is invoked with a second argument of 0, 
setjmp will return 1. All accessible data have values as of the 
time longjmp was called. 

SEE ALSO 
signal(2). 

WARNING 
If longjmp is called when env was never primed by a call to 
setjmp, or when the last such call is in a function which has since 
returned, absolute chaos is guaranteed. 
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NAME 
sinh, cosh, tanh - hyperbolic functions 

SYNOPSIS 
#include < math.h > 
double sinh (x) 
double x; 

double cosh (x) 
double x; 

double tanh (x) 
double x; 

DESCRIPTION 
Sinh, cosh and tanh return respectively the hyperbolic sine, cosine 
and tangent of their argument. 

DIAGNOSTICS 
Sinh and cosh return HUGE when the correct value would 
overflow, and set errno to ERANGE. 

These error-handling procedures may be changed with the func­
tion matherr(3M). 

SEE ALSO 
matherr( 3M). 
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NAME 
sleep - suspend execution for interval 

SYNOPSIS 
unsigned sleep (seconds) 
unsigned seconds; 

DESCRIPTION 
The current process is suspended from execution for the number of 
seconds specified by the argument. The actual suspension time 
may be less than that requested for two reasons: (1) Because 
scheduled wakeups occur at fixed 1-second intervals, (on the 
second, according to an internal clock) and (2) because any caught 
signal will terminate the sleep following execution of that signal's 
catching routine. Also, the suspension time may be longer than 
requested by an arbitrary amount due to the scheduling of other 
activity in the system. The value returned by sleep will be the 
"unslept" amount (the requested time minus the time actually 
slept) in case the caller had an alarm set to go off earlier than the 
end of the requested sleep time, or premature arousal due to 
another caught signal. 

The routine is implemented by setting an alarm signal and paus­
ing until it (or some other signal) occurs. The previous state of 
the alarm signal is saved and restored. The calling program may 
have set up an alarm signal before calling sleep; if the sleep time 
exceeds the time till such alarm signal, the process sleeps only 
until the alarm signal would have occurred, and the caller's alarm 
catch routine is executed just before the sleep routine returns, but 
if the sleep time is less than the time till such alarm, the prior 
alarm time is reset to go off at the same time it would have 
without the intervening sleep. 

SEE ALSO 
alarm(2), pause(2), signal(2). 
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NAME 
sputl, sgetl - access long numeric data in a machine independent 
faShion 

SYNOPSIS 
sPlJtl ( value, buffer ) 
long value; 
char *buffer; 

long sgetl ( buffer ) 
char *buffer; 

DESCRIPTION 
Sputl(3X) will take the 4 bytes of the long value and place them in 
memory starting at the address pointed to by buffer. The order­
ing of the bytes is the saqle across all machines. Sgetl will retrieve 
the 4 bytes in memory starting at the address pointed to by buffer 
and return the long value in the byte ordering of the host 
machine. -

The usage of sputl(3X) and sgetl in combination provides a 
machine independent way of storing long numeric data in an ASCII 
file. The numeric . data stored in the portable archive file format 
(see ar( 4)) is written and read into/from buffers with sputl(3X) 
and sgetl respectively. 

A program which uses these functions must be loaded with the 
object file access routine library libld.s.. 

SEE ALSO 
ar( 4). 
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NAME 
ssignal, gsignal - software signals 

SYNOPSIS 
#include < signal.h > 
int (*ssignal (sig, action))( ) 
in t sig, (*action)( ); 

int gsignal (sig) 
int sig; 

DESCRIPTION 

NOTES 

Ssignal and gsignal implement a software facility similar to s£g­
nal(2). This facility is used by the Standard C Library to enable 
users to indicate the disposition of error conditions, and is also 
made available to users for their own purposes. 

Software signals made available to users are associated with 
integers in the inclusive range 1 through 15. A call to ssignal asso­
ciates a procedure, action, with the software signal sig; the 
software signal, sig, is raised by a call to gsignal. Raising a 
software signal causes the action established for that signal to be 
taken. 

The first argument to ssignal is a number identifying the type of 
signal for which an action is to be established. The second argu­
ment defines the action; it is either the name of a (user defined) 
action function or one of the manifest constants SIG_DFL 
( default) or SIG_IGN (ignore). Ssignal returns the action previ­
ously established for that signal type; if no action has been esta­
blished or the signal number is illegal, ssignal returns SIG_DFL. 

Gsignal raises the signal identified by its argument, sig: 

If an action function has been established for sig, then that 
action is reset to SIG_DFL and the action function is 
entered with argument sig. Gsignal returns the value 
returned to it by the action function. 

If the action for sig is SIG_IGN, gsignal returns the value 1 
and takes no other action. 

If the action for sig is SIG_DFL, gsignal returns the value 0 
and takes no other action. 

If sig has an illegal value or no action was ever specified for 
sig, gsignal returns the value 0 and takes no other action. 

There are some additional signals with numbers outside the range 
1 through 15 which are used by the Standard C Library to indi­
cate error conditions. Thus, some signal numbers outside the 
range 1 through 15 are legal, although their use may interfere with 
the operation of the Standard C Library. 

SEE ALSO 
signal( 2), kill( 2). 
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NAME 
stdio - standard buffered input/output package 

SYNOPSIS 
#include < stdio.h > 

FILE *stdin, *stdout, *stderr; 

DESCRIPTION 
The functions described in the entries of sub-class 38 of this 
manual constitute an efficient, user-level I/O buffering scheme. 
The in-line macros getc (38) and putc(38) handle characters 
quickly. The macros getchar and putchar, and the higher-level 
routines /getc, /gets, /print/, /putc, /puts, /read, /scan/, /write, 
gets, getw, print/, puts, putw, and scan/ all use or act as if they 
use getc and putc; they can be freely intermixed. 

A file with associated buffering is called a stream and is declared 
to be a pointer to a defined type FILE. Fopen(38) creates certain 
descriptive data for a stream and returns a pointer to designate 
the stream in all further transactions. Normally, there are three 
open streams with constant pointers declared in the <stdio.h> 
header file and associated with the standard open files: 

stdin standard input file 
stdout standard output file 
stderr standard error file. 

A constant NULL (0) designates a nonexistent pointer. 

An integer constant BUFSIZ specifies the size of the buffers used 
by the particular implementation. 

An integer constant EOF (-1) is returned upon end-of-file or error 
by most integer functions that deal with streams (see the indivi­
dual descriptions for details). 

Any program that uses this package must include the header file 
of pertinent macro definitions, as follows: 

#include <stdio.h> 

The functions and constants mentioned in the entries of sub­
class 38 of this manual are declared in that header file and need 
no further declaration. The constants and the following "func­
tions" are implemented as macros (redeclaration of these names is 
perilous): getc, getchar, putc, putchar, /error, /eo/, clearerr, and 
fileno. 

SEE ALSO 
open(2), close(2), Iseek(2), pipe(2), read(2), write(2), ctermid(38), 
cuserid(38), fclose(38), ferror(38), fopen(38), fread(38), fseek(38), 
getc(38), gets(38), popen(38), printf(38), putc(38), puts(38), 
scanf(38), setbuf(38), system(38), tmpfile(38), tmpnam(38), 
ungetc(38). 

DIAGNOSTICS 
Invalid stream pointers will usually cause grave disorder, possibly 
including program termination. Individual function descriptions 
describe the possible error conditions. 
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NAME 
stdipc - standard interprocess communication package 

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

key _t ftok(path, id) 
char *path; 
char id; 

DESCRIPTION 
All interprocess communication facilities require the user to supply 
a key to be used by the msgget(2), semget(2) and shmget(2) sys­
tem calls to obtain interprocess communication identifiers. One 
suggested method for forming a key is to use the ftok subroutine 
described below. Another way to compose keys is to include the 
project ID in the most significant byte and to use the remaining 
portion as a sequence number. There are many other ways to 
form keys, but it is necessary for each system to define standards 
for forming them. If some standard is not adhered to, it will be 
possible for unrelated processes to unintentionally interfere with 
each other's operation. Therefore, it is strongly suggested that the 
most significant byte of a key in some sense refer to a proj ect so 
that keys do not conflict across a given system. 

Ftok returns a key based on path and id that is usable in subse­
quent msgget, semget and shmget system calls. Path must be the 
path name of an existing file that is accessible to the process. Id is 
a character which uniquely identifies a project. Note that ftok will 
return the same key for linked files when called with the same id 
and that it will return different keys when called with the same 
file name but different ids. 

SEE ALSO 
intro(2), msgget(2), semget(2), shmget(2). 

DIAGNOSTICS 
Ftok returns (key_t) -1 if path does not exist or if it is not acces­
sible to the process. 

WARNING 
If the file whose path is passed to ftok is removed when keys still 
refer to the file, future calls to ftok with the same path and id will 
return an error. If the same file is recreated, then ftok is likely to 
return a different key than it did the original time it was called. 
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NAME 
strcat, strncat, strcmp, strncmp, strcpy, strncpy, strlen, strchr, 
strrchr, strpbrk, strspn, strcspn, strtok - string operations 

SYNOPSIS 
#include < string.h > 
char *strcat (s1, s2) 
char *s1, *s2; 

char *strncat (s1, s2, n) 
char *s1, *s2; 
int n; 

int strcnnp (s1, s2) 
char *s1, *s2; 

int strncnnp (s1, s2, n) 
char *s1, *s2; 
int n; 

char *strcpy (s1, s2) 
char *s1, *s2; 

char *strncpy (s1, s2, n) 
char *s1, *s2; 
int n; 

int strlen (s) 
char *s; 

char *strchr (s, c) 
char *s, c; 

char *strrchr (s, c) 
char *s, c; 

char *strpbrk (s1, s2) 
char *s1, *s2; 

int strspn (s1, s2) 
char *s1, *s2; 

int strcspn (s1, s2) 
char *s1, *s2; 

char *strtok (s1, s2) 
char *s1, *s2; 

DESCRIPTION 
The arguments 81, 82 and 8 point to strings (arrays of characters 
terminated by a null character). The functions 8trcat, 8trncat, 
8trcpy and 8trncpy all alter 81. These functions do not check for 
overflow of the array pointed to by 81. 

Strcat appends a copy of string 82 to the end of string 81. 
Strncat appends at most n characters. Each returns a pointer to 
the null-terminated result. 

Strcmp compares its arguments and returns an integer less than, 
equal to, or greater than 0, according as 81 is lexicographically less 
than, equal to, or greater than 82. Strncmp makes the same com­
parison but looks at n characters at most. 
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NOTE 

BUGS 

Strcpy copies string 82 to 81 , stopping after the null character has 
been copied. Strncpy copies exactly n characters, truncating 82 
or adding null characters to 81 if necessary. The result will not be 
null-terminated if the length of 82 is n or more. Each function 
returns 81. 

Strlen returns the number of characters in 8, not including the 
terminating null character. 

Strchr (8trrchr) returns a Dointer to the first (Jac:;t) OCClurp.nc:p. of 
charact~r c in ~tring 8, or ~a NULL pointer if c' do~s not ~c~~~ i-~ 
the string. The null character terminating a string is considered 
to be part of the string. 

Strpbrk returns a pointer to the first occurrence in string 81 of 
any character from string 82, or a NULL pointer if no character 
from 82 exists in 81 . 

Str8pn (8trc8pn) returns the length of the initial segment of string 
81 which consists entirely of characters from (not from) string 82. 

Strtok considers the string 81 to consist of a sequence of zero or 
more text tokens separated by spans of one or more characters 
from the separator string 82. The first call (with pointer 81 
specified) returns a pointer to the first character of the first token, 
and will have written a null character into 81 immediately follow­
ing the returned token. The function keeps track of its position in 
the string between separate calls, so that on subsequent calls 
(which must be made with the first argument a NULL pointer) will 
work through the string 81 immediately following that token. In 
tniQ "UT~.,r Ql,hQonllon+ l'\f':ll1Ct '11'1;11 '1'1'7"''''1, +'h-r",..,.,.h +1-."" l""I .... ~;T\_ ... 1 , ............ ;1 --
v ......... _ .,... -J .......... _uv'1 ..... v.&.I.U VUlJ..UJ n J.J.J. n V.I..I.'- V.I..LJ. VU5.LJ. UJ.J.'C' OVJ. 1..115 ID.L U.1.l'-'11 .11V 

tokens remain. The separator string 82 may be different from call 
to call. When no token remains in 81, a NULL pointer is returned. 

For user convenience, all these functions are declared in the 
optional <string.h> header file. 

Strcmp and 8trncmp use native character comparison, which is 
signed on PDP-lIs, unsigned on other machines. 

Character movement is performed differently in different imple­
mentations. Thus overlapping moves may yield surprises. 
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NAME 
strtod, atof - convert string to double-precision number 

SYNOPSIS 
double strtod (str, ptr) 
char *str, **ptr; 

double atof (str) 
char *str; 

DESCRIPTION 
Strtod returns as a double-precision floating-point number, the 
value represented by the character string pointed to by str. The 
string is scanned up to the first unrecognized character. 

Strtod recognizes an optional string of "white-space" characters 
[as defined by isspace in ctype(3C)], then an optional sign, then a 
string of digits optionally containing a decimal point, then an 
optional e or E followed by an optional sign or space, followed by 
an integer. 

If the value of ptr is not (char **)NULL, a pointer to the character 
terminating the scan is returned in the location pointed to by ptr. 
If no number can be formed, *ptr is set to str, and zero is 
returned. 

Ato/(str) is equivalent to strtod(str (char **)NULL). 

SEE ALSO 
ctype(3C), scanf(3S), strtol(3C). 

DIAGNOSTICS 
If the correct value would cause overflow, =HUGE (as defined in 
<math.h» is returned (according to the sign of the value), and 
errno is set to ERANGE. If the correct value would cause 
underflow, zero is returned and errno is set to ERANGE. 
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NAME 
strtol, atol, atoi - convert string to integer 

SYNOPSIS 
long strtol (str, ptr, base) 
char *str; 
char **ptr; 
int base; 

long atol (str) 
char *str; 

int atoi (str) 
char *str; 

DESCRIPTION 
Btrtol returns as a long integer the value represented by the char­
acter string str. The string is scanned up to the first character 
inconsistent with the base. Leading "white-space)) characters are 
ignored. 

If the value of ptr is not (char ** )NULL, a pointer to the character 
terminating the scan is returned in *ptr. If no integer can be 
formed, *ptr is set to str, and zero is returned. 

If base is positive (and not greater than 36), it is used as the base 
for conversion. After an optional leading sign, leading zeros are 
ignored, and "Ox" or "OX" is ignored if base is 16. 

If base is zero, the string itself determines the base thus: After an 
optional leading sign, a leading zero indicates octal conversion, 
and a leading "Ox)) or "OX)) hexadecimal conversion. Otherwise, 
decimal conversion is used. 

Truncation from long to int can, of course, take place upon assign­
ment, or by an explicit cast. 

Atol(str) is equivalent to strtol(str, (char **)NULL, 10). 

Ato£(str) is equivalent to (int) strtol(str, (char ** )NULL, 10). 

SEE ALSO 
scanf(3S), strtod(3C). 

BUGS 
Overflow conditions are ignored. 
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NAME 
swab - swap bytes 

SYNOPSIS 
void swab (from, to, nbytes) 
char *from, *to; 
int nbytes; 

DESCRIPTION 
Swab copies nbytes bytes pointed to by from to the array pointed 
to by to I exchanging adjacent even and odd bytes. It is useful for 
carrying binary data between PDP-lIs and other machines. 
Nbytes should be even and non-negative. If nbytes is odd and 
positive swab uses nbytes -1 instead. If nbytes is negative swab 
does nothing. 
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NAME 
system - issue a shell command 

SYNOPSIS 
#include <stdio.h> 

int system (string) 
char *striilg; 

DESCRIPTION 

FiLES 

System causes the string to be given to sh(l) as input, as if the 
string had beeri typed as a command at a terminal. The current 
process waits until the shell has completed, then returns the exit 
status of the shell. 

/bin/sh 

SEE ALSO 
shU), exec(2). 

DIAGNOSTICS 
System forks to create a child process that in turn exec's / ba"n/ sh 
in order to execute string. If the fork or exec fails, system returns 
-1 and sets errno. 
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NAME 
tam - a library of calls that supports terminal access, including 
windows. 

SYNOPSIS 
#include <tam.h> 

winitO 

wexit(rval) 

int iswindO 

int wcreate(row,col,height,width,flags) 
short row,col,height,width; 
unsigned short flags; 

int wdelete(wn) 
short wn; 

int wselect(wn} 
short wn; 

int wgetselO 

int wgetstat(wn,wstatp) 
short wn; 
WSTAT *wstatp; 

int wsetstat(wn,wstatp) 
short wn; 
WSTAT *wstatp; 

int wputc(wn,c) 
short wn; 
char c; 

int wputs(wn,cp) 
short wn; 
char *cp; 

int wprintf(wn,fmt,argl ••• argn) 
short wn; 
char *fmt; 

int wslk(wn,kn,llabel,slabel) 
short wn; 
short kn; 
char *llabel, "'slabel; 

int wslk(wn,O,slongl,slong2,sshort} /'" alternate form of 
wslk '" / 
short wn; 

char "'slongl, "'slong2, "'sshort; 

int wcmd(wn,cp) 
short wn; 
char "'cp; 

int wprompt(wn,cp) 
short wn; 
char "'cp; 
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int wlabel{wn,cp) 
short wn; 
char *cp; 

int wrefresh{wn) 
short wn; 

int wuser{wn,cp) 
short wn; 
_l... __ * __ . 
.......... "'p, 

int wgoto(wn,row,coi) 
short wn,rol,col; 

int wgetpos{wn,rowp,colp) 
short wn; 
int *rowp,*colp; 

int wgetc{wn); 
short wn; 

char *kcodemap{code); 
unsigned char code; 

int keypad(dummy,flag) 
int dummy,flag; 

int wsetmouse(wn,ms); 
short wn; 
struct umdata *ms; 

int wreadmouse(wn,xp,yp,bp,rp) 
Qhnl"t. urn" _ .. _. - .... , 
int *xp,*yp,*bp,*rp; 

int wprexecO 

int wpostwaitO 

wnl (wn,flag) 
short wn; 
int flag; 

wicon(wn, row, col, icp) 
short wn, row, col; 
struct icon *icp; 

wicoff{wn, row, col, icp) 
short wn, row, col; 
struct icon *icp; 

wtargetonO 

DESCRIPTION 

TAM(3T) 

The Terminal Access Method (TAM) routines provide a device­
independent ANSI X3.64 interface to terminals. TAM also pro­
vides calls for creating, manipulating, and displaying to windows 
and can support an optional mouse input device. 

Multiple overlapping windows can appear simultaneously on the 
screen. The characteristics of a window are its dimensions (height 
and width), position on the screen, and position relative other 
simultaneous windows. The UNIX PC kernel orders windows 
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according to which window is obscuring which other windows. 
The top window in the sequence is always completely visible. 
When a window is selected, it moves to the top, potentially over­
laying windows that were previously visible. For windows with 
borders, row and column indicate the upper-left corner of the out­
sz'de of the window, while height and width describe the dimen­
sions of the £nside of the window. Of the flags, only NBORDER 
applies to remote terminal windows. These flags are defined in 
window(7) in sys/window.h; note that tam.h calls both 
window.h and stdio.h . 

The iswind() call determines if the terminal is local or remote. 
The differences in the way TAM provides windows for bit-mapped 
terminals versus remote terminals are described below. 

For the UNIX PC bit-mapped screen terminal, either the same pro­
cess (application) or distinct processes can own simultaneous win­
dows. The UNIX PC kernel remembers the covered portions of any 
window on a pixel basis. Each window is a separate device and 
can have its tty modes set independently of the other windows. 

Since file descriptors are used to access windows, a child process 
can inherit the open windows of its parent. All of the usual UNIX 
system calls apply, so an application can set the "close on exec" 
bit via Jcntl() to prevent access to particular windows by a child 
process. 

A process can also set up a child process so that its standard input 
and output point to a particular window by the usual technique­
closing file descriptors 0 and 1 (stdin and stdout) and duplicating 
the window's file descriptor. Window changed signals are sent to 
the process group associated with the particular window. Thus, 
by default, a parent process receives signals concerning windows 
created by its children. To prevent a parent from receiving these 
signals, use the setpgrp() system call. 

In the case when the child process is unaware of windows, the fol­
lowing parameters should also be fixed: tty modes should be set to 
reasonable values and the signal SIGWIND should be ignored 
rather than caught. (SIGWIND is ignored by default.) 

A window which is owned by a particular application can be 
manipulated without the consent of the application. A signal 
(SIGWIND) is sent to the process group associated with the win­
dow to report any window changes. If a single process creates 
multiple windows, it receives the SIGWIND signal when any of its 
windows are changed. To respond appropriately to changes in its 
window, an application must catch SIGWIND (the default is to 
ignore SIGWIND) and issue a wgetstat() (described below) to 
determine which windows changed and in what ways. 

If an application changes characteristics of its own window, no sig­
nal is sent to the application. In fact, when any process in the 
process group associated with the window changes the window 
characteristics, no signal is sent. Some care should be taken when 
an application changes its own window, since this might defeat the 
wishes of the operator. For example, if a process makes its 
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window as large as the screen and every time it receives the 
81 GWIND signal it resets its window to the top and as large as 
the screen, the user is effectively blocked from running any other 
applications. 

The major difference between the remote and UNIX PC terminals 
from the application point of view is the lack of kernel level win­
dow support for remote terminals. TAM supports windows tran­
sparently within a given process, but knows nothing about win­
dows created by other processes. Remote terminals can display 
mUltiple windows but, unlike the UNIX PC terminai, oniy one 
application owns the screen at a time. TAM simulates the kernel 
window functions for a particular application by maintaining a 
screen image, as well as those portions of windows that are over­
layed. Each process controls the entire screen, and windows 
created by other processes are erased when the new process issues 
a wt"nit() call. 

TAM uses the insert and delete line functions on remote terminals 
for scrolling whenever the window is as wide as the screen. This 
applies to windows with or without borders. Application program­
mers who are concerned with making their programs run 
efficiently on remote terminals should use windows of full screen 
width if planning on scrolling the window. 

If an application creates a child process that writes to the screen, 
then after the child process dies, the application must issue a spe­
cial wre!resh() call to restore its screen image. For remote termi­
nals, TAM provides window ID's, instead of file descriptors, for 
accessing windows. OLlIer differences irom the bit-mapped termi­
nal are that the tty modes cannot be independently set and child 
processes do not inherit windows. 

TAM supports an optional mouse input device. Initially, mouse 
reports are disabled, so applications that don't use the mouse 
don't need to worry about it. When mouse reports are turned on 
by the application, they are returned to the application as a spe­
cial 8-bit input code (or 7-bit input escape sequence) in the input 
stream. 

In the default enabled state, a mouse report is inserted in the 
input stream on each change of the button state (whether each of 
the three buttons is up or down). Thus, these reports are buffered 
and are in sequence with any keyboard input. 

The mouse report contains the mouse button state and the mouse 
cursor coordinates. This mouse report can be read and parsed by 
the application, or the application can use the wgetmouse() call, 
which reads the information from the input stream and returns it 
in a structure. 

After being enabled, the mouse reports initially return only 
changes in mouse buttons. Optionally, mouse reports can tell if 
the mouse cursor goes outside (or inside) a specified rectangle. In 
the case of the remote terminal, mouse reports are never received, 
and the mouse related subroutine calls are ignored. 
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TAM routines are described below. 

winitO 

wexitO 

iswindO 

wcreateO 

wdeleteO 

wselectO 

wgetselO 

wgetstatO 

wsetstatO 

The wint·t() call sets up the process for window 
access. Winit() must be called before any of the 
other window calls. 

This should be called in place of eX2"t(). Wexit() 
is the same as exit() but also resets the parame­
ters set by winit() (e.g., tty modes). 

Determines if the terminal is local or remote. 
iswind() is boolean-if true, the screen is bit­
mapped. 

Creates a window. Arguments are the row, 
column of the top left corner of the window, the 
height and width of the window, and flags. The 
flags include whether or not the window has a 
border and whether or not variable character 
widths are allowed. The flags are described in 
sys/window.h. wcreate() returns a window 
number, wn, used in subsequent calls to that win­
dow. If wcreate() fails (returns -1), the program­
mer should direct an error message to the previous 
window. 

Deletes a specified window (wn). If the deleted 
window is on top and other windows are below it, 
the previously obscured windows become visible. 

Selects the specified window (wn) as the current or 
active one. If the window is covered, it moves to 
the top. A window is implicitly selected when it is 
created ( wcreate ) or modified ( wsetstat). 

Returns the wn of the currently selected window. 

Returns the information in WSTAT for a specified 
window (wn). Arguments are wn and the pointer 
to WSTAT. The content of WSTAT is: 

struct wstat 
{ 

short begy,begx,height,width; 

}; 
unsigned short uflags;} 

typedef struct wstat WSTAT; 

The information includes the position and dimen­
sions of the window, whether or not borders are on 
or off, and whether or not variable width charac­
ters are allowed. 

Sets the status for a specified window (wn). 
Wsetstat() changes the parameters in WSTAT for 
a specified window and selects the window impli­
citly. 
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wputcO 

wputsO 

wprintfO 

(AT&T UNIX PC only) TAM(3T) 

Outputs a specified character to a specified win­
dow (wn). 

Outputs a specified character string to a specified 
window (wn). (Similar to wputc() above.) 

wprintf() does printf()'s to a specified window 
(wn). (Similar to wputc() above.) 

In output to windows, a subset of the ANSI X3.64 escape sequences 
may be sent, and they are translated, if possible, for the particular 
terminal (see termcap(S) for information on defining to T..A~\1 the 
sequences recognized by a particular terminal). In the following 
four output routines, however, only standard ASCII text characters 
can be sent. 

wslk() 

wpromptO 

wlabelO 

wrefreshO 

wuserO 

wgoto() 

Outputs a null-terminated string to a screen 
labeled key, lines 28 and 29 on the screen. The 
arguments include the specified window (wn), the 
key number, and at least one character string. 
The first form of wslk() writes a single key; the 
alternate form writes all the screen labeled keys at 
once more efficiently. kn =0 indicates that this 
wslk() call is the alternate form. Slongl and slong2 
point to two 80-char strings of long SLK labels (16 
characters each, 8 for the top label line followed 
by 8 for the bottom label line). Sshort points to a 
single 80-char string of short SLK labels (8 charac­
ters each). 

Outputs a null-terminated string to the command 
entry /echo line, line 27 on the screen. The argu­
ments are the specified window (wn) and the char­
acter string. 

Outputs a null-terminated string to the prompt 
line, line 26 on the screen. The arguments are the 
specified window ( wn) and the character string. 

Outputs a null-terminated string to the window 
label line in the top window border. The argu­
ments are the specified window (wn) and the char­
acter string. 

Flushes all output to the specified window. Out­
put is normally buffered until input is read from 
the window. Wrefresh(=-l) refreshes the entire 
screen. If the terminal is remote, the wrefresh() 
call redisplays all windows known to the applica­
tion in the remote terminal. 

Writes the "user line" of the window. The user 
line is displayed by the wmgr process whenever it 
displays a list of windows. 

Moves the window's cursor to a specified row, 
column within the window. Arguments are wn 
and the row, column. 
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wgetposO 

kcodemapO 

wgetcO 

keypadO 

(AT&T UNIX PC only) TAM(3T) 

Gets the current position (row, column) of the cur­
sor in the specified window (wn). Arguments are 
wn and the pointers to the row, column position 
of the cursor. 

When passed an 8-bit value, kcodemap{} returns a 
pointer to the 7-bit escape sequence that maps 
into that value. 

Gets a single character from the specified window 
(wn). Wgetc{} is the window equivalent of 
getchar{}. The input stream from any keyboard is 
translated into UNIX PC keyboard equivalents. 

Determines how function keys are returned in a 
wget{} call. There are three states: 

flag=O sets the 7-bit mode. 
Function keys return escape sequences for a 
wgetc{} call. 

flag=l sets the 8-bit mode. 
Function keys return a single 8-bit character. 

flag=2 sets the non-mapped mode. 
Function keys return the code(s) generated by the 
terminal used. 

wsetmouseO Sets up the parameters associated with the mouse. 
Wsetmouse{} also takes a pointer to an umdata 
structure, which determines the report conditions 
for mouse motion and/or button changes. (See the 
discussion in the wz'ndow(7) manual page about 
the umdata structure for specific usage.) 

wreadmouseO Gets the mouse state, including the coordinates of 
the mouse cursor and whether each of the three 
mouse buttons is up or down. For a detailed 
description of this information, see wz'ndow(7). 
The information is read from the input stream, so 
this routine should be called only after a mouse 
code is returned by wgetc{}. The structure is 
defined in sys/ mouse.h. 

wprexecO This is called by the child process after a fork{} 
and before an exec{} to perform the appropriate 
actions for passing a window to a child process. 
"Appropriate action" varies from the bit map 
screen to the remote terminal. On the bit map, 
wprexec{} creates a new window and passes it as 
std£n, stdout, and stderr. On remote terminals, 
wprexec{} prepares the screen to be taken over by 
the child by flushing output and resetting tty 
modes. 
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FILES 

wpostwaitO 

wnl(wn,flag) 

wiconO 

'wicoff() 

wtargetonO 

This is called by the parent process after perform­
ing a wat"t() for a child process to reverse the 
effects of wprexecO. 

Turns on/off mapping of NL into CR/NL on out­
put. The default stat is on. 

Displays an icon (on the bit-mapped screen) at the 
specified row and column. 
'T'",..no tho ,"'''''" ""ff (l·d"''nl,-C'" .f-h"", ",or"" _,.~ .. , ...... ; ...... ...:J '\...,. ... 
..Lu..L.J..LU VA..&.,,", ,VV.J..J. Vl..J. \J,J1Q.o.J..J..1\...,:) Vl..1\..r Q..1vCll vvvU}llvU. uy 

the icon). 

Activates touch target capabilities for menu, form, 
and message on the 510a terminal. The default is 
off. 

The command that compiles the code is 

cc [flags] files -Ham -ltermcap [libraries] 

For Curses compatibility calls see #defines in tam.h as well as 
the following: 

initscrO 
nlO 
nonlO 
cbreakO 
nocbreakO 
echoO 
noechoO 
getchO 
Il .. ~l.~~~{\ 
u .... "' ... u"'\} 

attronO 
attroffO 
savettyO 
resettyO 
printwO 
fixtermO 
resettermO 

/usr /lib/ua/keynames 
/usr /lib/ua/keymap 
/usr/lib/ua/kmap.s4 
/usr /lib/ua/tam.a 

SEE ALSO 
font( 4), form(3T), menu(3T), window(7), kbd(7), escape(7), 
track(3T), wrastop(3T), shlib( 4), message(3T). 

DIAGNOSTICS 
Unless otherwise specified, all functions return -1 on failure. 
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NAME 
tmpfile - create a temporary file 

SYNOPSIS 
#include <stdio.h> 

FILE *tmpfile ( ) 

DESCRIPTION 

TMPFILE ( 3S ) 

Tmpfile creates a temporary file and returns a corresponding Fll.,E 
pointer. The file will automatically be deleted when the process 
using it terminates. The file is opened for update. 

SEE ALSO 
creat(2), unlink(2), fopen(3S), mktemp(3C), tmpnam(3S). 
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NAME 
tmpnam, tempnam - create a name for a temporary file 

SYNOPSIS 
#include <stdio.h> 

char *tmpnam (s) 
char *s; 

char *tempnam (dir, pfx) 
char *dir, *pfx; 

DESCRIPTION 

NOTES 

These functions generate file names that can safely be used for a 
temporary file. 

Tmpnam always generates a file name using the path-name 
defined as P _tmpdir in the <stdio.h> header file. If 8 is 
NULL, tmpnam leaves its result in an internal static area and 
returns a pointer to that area. The next call to tmpnam will des­
troy the contents of the area. If 8 is not NULL, it is assumed to be 
the address of an array of at least L_tmpnam bytes, where 
L_tmpnam is a constant defined in <stdio.h >; tmpnam places 
its result in that array and returns 8. 

Tempnam allows the user to control the choice of a directory. 
The argument dir points to the path-name of the directory in 
which the file is to be created. If dz'r is NULL or points to a string 
which is not a path-name for an appropriate directory, the path­
name defined as P _tmpdir in the <stdio.h> header file is 
used. If that path-name is not accessible, /tmp will be used as a 
last resort. This entire sequence can be up-staged by providing an 
environment variable TMPDIR in the user's environment, whose 
value is a path-name for the desired temporary-file directory. 

Many applications prefer their temporary files to have certain 
favorite initial letter sequences in their names. Use the pix argu­
ment for this. This argument may be NULL or point to a string of 
up to five characters to be used as the first few characters of the 
temporary-file name. 

Tempnam uses maUoc(3C) to get space for the constructed file 
name, and returns a pointer to this area. Thus, any pointer value 
returned from tempnam may serve as an argument to free (see 
malloc(3C)). If tempnam cannot return the expected result for 
any reason, i.e. maUoc failed, or none of the above mentioned 
attempts to find an appropriate directory was successful, a NULL 
pointer will be returned. 

These functions generate a different file name each time they are 
called. 

Files created using these functions and either fopen or creat are 
temporary only in the sense that they reside in a directory 
intended for temporary use, and their names are unique. It is the 
user's responsibility to use unlz"nk (2) to remove the file when its 
use is ended. 
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SEE ALSO 

BUGS 

creat(2), unlink(2), fopen(3S), malloc(3C), mktemp(3C), 
tmpfile(3S). 

If called more than 17,576 times in a single process, these func­
tions will start recycling previously used names. 
Between the time a file name is created and the file is opened, it is 
possible for some other process to create a file with the same 
name. This can never happen if that other process is using these 
functions or mktemp, and the fiie names are chosen so as to render 
duplication by other means unlikely. 
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NAME 
track - track mouse motion 

SYNOPSIS 
#include <track.h> 
int track(w, trk, op, butptr, whyptr) 
int w, op, *butptr, *whyptr; 
track_t *trk; 

DESCRIPTION 
Track allows the process to define an arbitrary number of "mouse 
motion rectangles" and to learn when the mouse ventures into any 
of them. In addition, track monitors keyboard input and mouse 
button presses, returning each as appropriate. 

Each motion rectangle has an X,y address, a width and height, and 
an optional mouse icon to be displayed whenever the mouse is 
located in that rectangle .. 

The first argument is the window descriptor. Trk is a pointer to a 
track structure (see below). Op is T_BEGIN to initialize the track 
operation, T_INPUT to accept mouse and keyboard input, and 
T_END to terminate a track operation. These may be combined 
to produce complex operations: T_BEGIN I T_INPUT will initial­
ize and begin tracking, etc. Butptr and whyptr are pointers to 
return values. The int pointed to by butptr will receive the 3-bit 
integer corresponding to the current mouse button state. Whyptr 
points to an int which will receive the "reason" for the 
return-one of MSIN, MSUP, or MSDOWN. MSIN means the 
mouse has moved to a new rectangle (or the background), MSUP 
and MSDOWN report mouse button changes. 

The track structure controls track's operation: 

typedef struct 
{ 

char 
char 
char 
short 
short 
struct icon 
struct umdata 
tkitem_t 
tkitem_t 

} track_t; 

t_flags; 
t_scalex; 
t_scaley; 
t_Iastx; 
t_Iasty; 
*t_bicon; 
t_umdata; 
*t_tkitems; 
*t_curi; 

/* flags * / 
/* x & y scaling * / 

1* last known X,y pos * / 

1* background icon * / 
1* save the mouse data * / 
1* ptr to items * / 
1* ptr to current item * / 

TJlags contains either or both of MSUP and/or MSDOWN, 
which enable mouse button reporting. If both flags are zero, but­
ton presses have no effect-only motion rectangle transitions wake 
the process. 

T_scalex and Cscaley determine the scaling factor for all the 
coordinates in the track items (see below). 1,1 gives unity scaling, 
allowing the application to specify pixel coordinates. Values of 0 
for either scale parameter cause track to substitute the 
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FILES 

appropriate character scale values. Thus, values of 0,0 for the 
scaling parameters specify that all user-supplied coordinates are in 
characters. 

T_lastx and Clasty are used internally by track to record the last 
known x,y position of the mouse. In particular, when track 
returns to the caller, lastx and lasty will contain the position 
which caused the return. 

T_bicon is an optional icon to be used whenever the mouse iR 
located in the background (not in any rectangle). 

T_umdata is used internally by track to record the state of the 
mouse parameters on T_BEGIN and to restore them on T_END. 

Ctkitems points to an array of track items (rectangles) which are 
described below. The list is terminated by a rectangle whose x, y, 
width, and height are all zero. 

T_curi is a pointer to the current track item. On call, track 
assumes the mouse is located within the rectangle pointed to by 
curi. On return, cur; points to the new current rectangle. A 
value of a means the background. T_curi is set to 0 on 
T_BEGIN. 

Each track item (rectangle) has the following structure: 

typedef struct 
{ 

unsigned short 
unsigned short 
unsigned short 
unsigned short 
struct icon 
int 

} tkitem_t; 

ti_x; 
ti-y; 
ti=w; 
ti_h; 
*tLicon; 
ti_val; 

1* x position * I 
1* y position *1 
1* width */ 
/* height *1 
1* icon *1 
1* user value *1 

The first four parameters determine the location and size of the 
rectangle. 0,0 is the upper-left corner. Each of these parameters 
is scaled by the scaling factors. 

TLicon points to an optional icon to be associated with this rec­
tangle. Whenever the mouse is located within the rectangle, this 
particular icon is displayed. 

TLval is a user-supplied value which is not used in the tracking 
process. 

lusr I include/track.h 
lusr linclude/sys/window.h 
lusr linclude/kcodes.h 

SEE ALSO 
tam(3T), window(7). 

DIAGNOSTICS 
Track returns a key code (see kcodes.h) which determines what 
key was pressed. 'Mouse' is returned when a mouse event 
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occurred-the current item points to the track item in which the 
mouse is located (0 means the background). The button state and 
wakeup reason are also recorded. If a keyboard key is the cause of 
the return, these values are not necessarily updated. 

Track can also return TERR_IOCTL if a system ioctl fails, or 
TERR_OK when no error occurred on a T_BEGIN or T_END 
operation where no input was performed. 
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NAME 
sin, cos, tan, asin, acos, atan, atan2 - trigonometric functions 

SYNOPSIS 
#include <math.h> 

double sin (x) 
double x; 

double cos (x) 
double x; 

double tan (x) 
double x; 

double asin (x) 
double x; 

double acos (x) 
double x; 

double atan (x) 
double x; 

double atan2 (y, x) 
double x, y; 

DESCRIPTION 
Sz"n, cos and tan return respectively the sine, cosine and tangent 
of their argument, which is in radians. 

Asz"n returns the arcsine of x, in the range -7r/2 to 7r/2. 

Acos returns the arccosine of x, in the range 0 to 7r. 

Atan returns the arctangent of x, in the range -7r/2 to 7r/2. 

Atan2 returns the arctangent of y / x, in the range -7r to 7r, using 
the signs of both arguments to determine the quadrant of the 
return value. 

DIAGNOSTICS 
Sz"n, cos and tan lose accuracy when their argument is far from 
zero. For arguments sufficiently large, these functions return 0 
when there would otherwise be a complete loss of significance. In 
this case a message indicating TLOSS error is printed on the stan­
dard error output. For less extreme arguments, a PLOSS error is 
generated but no message is printed. In both cases, errno is set to 
ERANGE. 

Tan returns HUGE for an argument which is near an odd multi­
ple of 7r/2 when the correct value would overflow, and sets errno 
to ERANGE. 

Arguments of magnitude greater than 1.0 cause asz"n and acos to 
return 0 and to set errno to EDOM. In addition, a message indi­
cating DOMAIN error is printed on the standard error output. 

These error-handling procedures may be changed with the func­
tion matherr(3M). 

SEE ALSO 
matherr(3M). 

- 1 -



TSEARCH ( 3C ) TSEARCH ( 3C ) 

NAME 
tsearch, tfind, tdelete, twalk - manage binary search trees 

SYNOPSIS 
#include < search.h > 
char *tsearch ((char *) key, (char **) rootp, compar) 
int (*compar)( ); 

char *tfind ((char *) key, (char **) rootp, compar) 
int (*compar)( ); 

char *tdelete ((char *) key, (char **) rootp, compar) 
int (*compar)( ); 

void twalk ((char *) root, action) 
void (*action)( ); 

DESCRIPTION 
tsearch, tfind, and twalk are routines for manipulating binary 
search trees. They are generalized from Knuth (6.2.2) Algorithms 
T and D. All comparisons are done with a user-supplied routine. 
This routine is called with two arguments, the pointers to the ele­
ments being compared. It returns an integer less than, equal to, 
or greater than 0, according to whether the first argument is con­
sidered less than, equal to, or greater than the second argument. 
The comparison function need not compare every byte, so arbi­
trary data may be contained in the elements in addition to the 
values being compared. 

Tsearch is used to build and access the tree. Key is a pointer to a 
datum to be accessed or stored. If there is a datum in the tree 
equal to *key (the value pointed to by key), a pointer to this 
found datum is returned. Otherwise, *key is inserted, and and a 
pointer to it returned. Only pointers are copied, so the calling 
routine must store the data. Rootp points to a variable that 
points to the root of the tree. A NULL value for the variable 
pointed to by rootp denotes an empty tree; in this case, the vari­
able will be set to point to the datum which will be at the root of 
the new tree. 

Like tsearch, tfind will search for a datum in the tree, returning a 
pointer to it if found. However, if it is not found, tfind will return 
a NULL pointer. The arguments for tfind are the same as for 
tsearch. 

Tdelete deletes a node from a binary search tree. The arguments 
are the same as for tsearch. The variable pointed to by rootp 
will be changed if the deleted node was the root of the tree. 
Tdelete returns a pointer to the parent of the deleted node, or a 
NULL pointer if the node is not found. 

Twalk traverses a binary search tree. Root is the root of the tree 
to be traversed. (Any node in a tree may be used as the root for a 
walk below that node.) Action is the name of a routine to be 
invoked at each node. This routine is, in turn, called with three 
arguments. The first argument is the address of the node being 
visited. The second argument is a value from an enumeration 
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data type typedef enum { preorder, postorder, endorder, leaf} 
VISIT; (defined in the < search. h> header file), depending on 
whether this is the first, second, or third time that the node has 
been visited (during a depth-first, left-to-right traversal of the 
tree), or whether the node is a leaf. The third argument is the 
level of the node in the tree, with the root being level zero. 

The pointers to the key and the root of the tree should be of type 
pointer-to-element, and cast to type pointer-to-character. Simi­
larly, although declared as type pointer-to-character, the value 
returned should be cast into type pointer-to-element. 

EXAMPLE 
The following code reads in strings and stores structures contain­
ing a pointer to each string and a count of its length. It then 
walks the tree, printing out the stored strings and their lengths in 
alphabetical order. 

#include <search.h> 
#include <stdio.h> 

struct node { /*pointers to these are stored in the tree* / 
char *string; 
int length; 

}; 
char string_space[lOOOO]; 
struct node nodes[500J; 

/*space to store strings* / 
/*nodes to store* / 

struct node *root = NULL; 
root*/ 

/*this points to the 

main( ) 
{ 

} 
/* 

char *strptr = string_space; 
struct node *nodeptr = nodes; 
void print_node( ), twalk( ); 
int i = 0; node_compare( ); 

while (gets(strptr) != NULL && i++ < 500) { 
j*set node* / 

} 

nodeptr- >string = strptr; 
nodeptr- > length = strlen( strptr); 
/*put node into the tree* / 
(void) tsearch(( char *)nodeptr, (char **) 
&root, 

node_compare); 
/*adjust pointers so we don't overwrite 
tree* / 
strptr += nodeptr- > length + 1; 
nodeptr++; 

twalk(( char *)root, print_node); 

This routine compares two nodes, based on an 
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SEE ALSO 

*/ 
int 

TSEARCH ( 3C ) 

alphabetical ordering of the string field. 

node_com pare( node 1, node2) 
char *nodel, *node2; 
{ 

} 
1* 

*/ 
void 

return strcmp(((struct node *)nodel)- > string, 
((struct node *) node2)- > string; 

This routine prints out a node, the 
first time twalk encounters it. 

print_node(node, order, level) 
char **node; 
VISIT order; 
int level; 
{ 

} 

if (order == preorder order == leaf) { 
(void)printf("string = %20s, length 
%dxn", 

(*( (struct node 
**)node))- > string, 
(*((struct node 
**)node))- > length); 

} 

bsearch(3C), hsearch(3C), Isearch(3C). 

DIAGNOSTICS 
A NULL pointer is returned by tsearch if there is not enough space 
available to create a new node. 

A NULL pointer is returned by tfind and tdelete if rootp is NULL 
on entry. If the datum is found, both tsearch and tfind return a 
pointer to it. If not, tfind returns NULL, and tsearch returns a 
pointer to the inserted item. 

WARNINGS 
The root argument to twalk is one level of indirection less than 
the rootp arguments to tsearch and tdelete. 

There are two nomenclatures used to refer to the order in which 
tree nodes are visited. Tsearch uses preorder, postorder, and 
endorder to respectively refer to visiting a node before any of its 
children, after its left child and before its right, and after both 
children. The alternate nomenclature uses preorder, inorder, and 
postorder to refer to the same visits, which could result in some 
confusion over the meaning of postorder. 

CAVEAT 
If the calling function alters the pointer to the root, results are 
unpredictable. 
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NAME 
ttyname, isatty - find name of a terminal 

SYNOPSIS 
char *ttyname (fildes) 
int fildes; 

int isatty (fildes) 
int fildes; 

DESCRIPTION 

FILES 

Ttyname returns a pointer to a string containing the null­
terminated path name of the terminal device associated with file 
descriptor fildes. 

[satty returns 1 if fildes is associated with a terminal device, 0 
otherwise. 

/dev/* 

DIAGNOSTICS 

BUGS 

Ttyname returns a NULL pointer if fildes does not describe a ter­
minal device in directory /dev. 

The return value points to static data whose content is overwrit­
ten by each call. 
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NAME 
ttyslot - find the slot in the utmp file of the current user 

SYNOPSIS 
int ttyslot ( ) 

DESCRIPTION 

FILES 

Ttyslot returns the index of the current user's entry in the 
/ etc / u tmp file. This is accomplished by actually scanning the 
file /etc/inittab for the name of the terminal associated with the 
standard input, the standard output, or the error output (0, 1 or 
2). 

/etc/inittab 
/etc/utmp 

SEE ALSO 
getut(3C), ttyname(3C). 

DIAGNOSTICS 
A value of 0 is returned if an error was encountered while search­
ing for the terminal name or if none of the above file descriptors is 
associated with a terminal device. 
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NAME 
ungetc - push character back into input stream 

SYNOPSIS 
#include <stdio.h> 

int ungetc (c, stream) 
char c; 
FILE *stream; 

DESCRIPTION 
Ungetc inserts the character c into the buffer associated with an 
input stream. That character, c, will be returned by the next 
getc call on that stream. Ungetc returns c, and leaves the file 
stream unchanged. 

One character of pushback is guaranteed provided something has 
been read from the stream and the stream is actually buffered. 

If c equals EOF, ungetc does nothing to the buffer and returns 
EOF. 

Fseek(3S) erases all memory of inserted characters. 

SEE ALSO 
fseek(3S), getc(3S), setbuf(3S). 

DIAGNOSTICS 
In order that ungetc perform correctly, a read statement must 
have been performed prior to the call of the ungetc function. 
Ungetc returns EOF if it can't insert the character. In the case 
that stream is std£n, ungetc will allow exactly one character to be 
pushed back onto the buffer without a previous read statement. 
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NAME 
vprintf, vfprintf, vsprintf - print formatted output of a varargs 
argument list 

SYNOPSIS 
#include <stdio.h> 
#include < varargs.h > 

int vprintf (format, ap) 
char *format; 
va_list ap; 

int vfprintf (stream, format, ap) 
FILE * stream; 
char *format; 
va_list ap; 

int vsprintf (s, format, ap) 
char *s, *format; 
va_list ap; 

DESCRIPTION 
Vprintf, vfprintf, and vsprintf are the same as printf, fprintf, and 
sprintf respectively, except that instead of being called with a 
variable number of arguments, they are called with an argument 
list as defined by varargs(S). 

EXAMPLE 
The following demonstrates the use of vfprintf to write an error 
routine. 

#include <stdio.h> 
#inelude <varargs.h> 

/* 
/* error should be called like 
/* error(function_name, format, argl, arg2 ••• ); * / 
/* V ARARGS * / 
void 
error( v a_ali st ) 
/* Note that the function_name and format arguments cannot be 
/* separately declared because of the definition of varargs. * / 
va_del 
{ 

va_list args; 
char *fmt; 

va_start( args); 
/* print out name of function causing error * / 
(void)fprintf(stderr, "ERROR in %s: ", va_arg(args, char *)); 
fmt = va_arg( args, char *); 
/* print out remainder of message * / 
(void)vfprintf(stderr, fmt, args); 
va_end( args); 
(void )abort( ); 
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} 
SEE ALSO 

printf(3S), varargs(S). 
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NAME 
wind - creates and places a window 

SYNOPSIS 
#include < wind.h > 

int 
wind(type, height, width, flags, pfont) 
int type, height, width; 
short flags; 
char "'pfont[]; 

DESCRIPTION 
Wind creates a window that is of height by width characters and 
loads the window with the fonts listed in plant. Unlike were ate , 
wind does not need specific coordinates to create a window but 
creates one of three types of windows:W YOPUP (inside the 
existing window), W __ SON (overlapping the existing window), or 
W _NEW (a new window that tries not to overlap the existing win­
dow). The three types of windows are described in detail below. 

W _POPUP makes the new window live "inside" the window 
wneur. Inside is defined as completely within and centered. 
Overflow goes down and to the right if possible. 

W _SON makes the new window on the lower right corner if possi­
ble. The overlap is determined based on the size of the window 
wneur. 

W _NEW creates a window in a new part of the display, avoiding 
existing windows. This is slower and should only be used where 
necessary. 

EXAMPLES 
menu_t *m; 
int height, width, windop, wn; 

SEE ALSO 

height = 5; 
width = 10· 
if ( m -:- > ~_flags & M_ WINSON) 

windop = W _SON; 
else if ( m - > m_flags & M_ WINNEW ) 

windop = W _NEW; 
else 

windop = WYOPUP; 
wn = wind (windop, height, width, M_BORDFLAGS, 0 ); 
m -> m_win = wn; 

form(3T), menu(3T), tam(3T), window(7). 

DIAGNOSTICS 
If wind returns a positive number, the number is the window 
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BUGS 

number. A negative number indicates an error, as defined in 
wind.h. 

Plont is currently ignored. 
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NAME 
wrastop - pixel raster operations for bitmap displays 

SYNOPSIS 
#include <sys/window.h> 
int wrastop(w, srebase, srewidth, dstbase, dstwidth, 

srex, srey, dstx, dsty, width, height, 
sreop, dstop, pattern) 

int w; 
unsigned short *srebase, *dstbase, ... pattern; 
unsigned short srewidth, dstwidth; 
unsigned short srex, srey, dstx, dsty; 
char sreop, dstop; 

DESCRIPTION 
The wrastop routine provides user programs with direct access to 
a window's pixel data. This "raster operation)) is controlled by 
the arguments which include both source and destination opera­
tors: 

/* rastop source operators * / 
#define SRCSRC 0 /* source * / 
#define SRCP AT 1 1* pattern * / 
#define SRCAND 2 /* source and pattern * / 
#define SRCOR 3 1* source or pattern * / 
#define SRCXOR 4 1* source xor pattern * / 
/* rastop destination operators * / 
#define DSTSRC 0 /* srcop(src) */ 
#define DSTAND 1 /* srcop(src) and dst * / 
#define DSTOR 2 1* srcop(src) or dst * / 
#define DSTXOR 3 /* srcop(src) xor dst */ 
#define DSTCAM 4 /* not(srcop) and dst * / 
W is the window identifier for the window to be accessed (see 
tam(3T) for more information on window identifiers). The 
srcbase and dstbase arguments determine the memory addresses 
of the source and destination planes. Srcbase and dstbase may 
point to the address of the first short of an arbitrarily-sized array 
of shorts. Each row of pixels consists of srcwidth (or dstwidth) 
number of bytes from this array. Thus, the first pixel row exists 
from srcbase to ((char *)srcbase) + srcwidth. Within each short, 
the least significant bit is the left-most when displayed on the 
screen. 

Alternatively, srcbase and/or dstbase may contain 0, in which 
case the source or destination is assumed to be the window 
specified by the first arg to the call. The caller need not supply 
any value for the srcwidth if srcbase is 0, nor dstwidth if dstbase 
is zero. It is therefore possible to perform raster operations from 
user space to user space, user space to screen, screen to user space, 
or screen to screen. 

The srcx, srcy, dstx, and dsty parameters contain pixel addresses 
within the specified pixel plane. 0,0 is always the upper-left-hand 
corner of the display. Note that raster operations are completely 
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FILES 

aware of the problems associated with overlapping rectangles: the 
memory operations will be done front to back or back to front as 
necessary. 

The width and he£ght parameters give the rectangle's width and 
height in pixels. 

The srcop (source operation) and dstop (destination operation) 
fields together determine the algorithm which will be applied to 
the Lwo rectangies. The basic behavior oi rastop conforms to the 
following vector description: 

dst = dstop( srcop(src,pattern) ) 

where srcop and dstop are vector functions. There are five source 
operations. SRCSRC is the identity function whose value is the 
unmodified source rectangle itself. SRCP AT's value is that of the 
"pattern" (see below) and bears no relationship to the source. 
SRCOR is the inclusive OR of the source and the pattern; 
SRCAND, the AND; SRCXOR, the exclusive OR. 

DSTSRC is the identity function, returning the result of the 
source operation unchanged. DSTAND is the AND of the destina­
tion with the result of the source, DSTOR is the inclusive OR, and 
DSRXOR the exclusive OR. DSTCAM AND's the one's­
complement of the source operation into the destination. 
DSTCAM is the inverse of DSTOR: where DSTOR would turn on 
pixels, DSTCAM will turn them off. 

The pattern field is required for SRCPAT, SRCAND, SRCOR, 
and SRCXOR operations only. It points to an array of 16 X 16 
pixels arranged as 16 consecutive shorts. As with source and des­
tination rectangles, the LSB of the first short in the vector 
corresponds to the upper-left-hand pixel of the pattern. Patterns 
are automatically aligned with the destination. 

In addition to the wrastop function, there are four pre-defined pat­
terns: patblack (all zeros), patwhite (all ones), patgray (half­
tone), and patltgray (light gray). To reference these patterns, 
the calling program should define these patterns as external 
unsigned short arrays (unsigned short patblack[ ]). 

If the pattern field is set to 0, the operation will take place as if 
patblack was specified. 

Note that wrastop always refreshes the specified window before 
executing to force any character operations to occur in correct 
time order. 

jusr jincludejsysjwindow.h 

SEE ALSO 
tam(3T), window(7). 

DIAGNOSTICS 
Wrastop returns 0 on success, -Ion failure with errno set to the 
error number. Any attempt to issue a wrastop call on a non­
bitmap display will result in a return of -1 with errno left to its 
previous value. 
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NAME 
intro - introduction to file formats 

DESCRIPTION 
This section outlines the formats of various files. The C struct 
declarations for the file formats are given where applicable. Usu­
ally, these structures can be found in the directories 
/usr/include or /usr/include/sys. 

Files on the UNIX PC cannot be larger than 1 megabyte in size. 

References of the type name (lM) refer to entries found in Section 
1M of the UNIX PC UNIX System User's Manual. 
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NAME 
a.out - common assembler and link editor output 

SYNOPSIS 
#include < a.out.h > 

DESCRIPTION 
The file name a.out is the output file from the assembler as(l) 
and the link editor ld( 1). Both programs will make a. out execut­
able if there were no errors in assembling or linking and no 
unresolved external references. 

A common object file consists of a file header, a UNIX system 
header, a table of section headers, relocation information, 
(optional) line numbers, a symbol table, and a string table. The 
order is given below. 

File header. 
UNIX header. 
Section 1 header. 

Section n header. 
Section 1 data. 

Section n data. 
Section 1 relocation. 

Section n relocation. 
Section 1 line numbers. 

Section n line numbers. 
Symbol table. 
String table. 

The last three parts (line numbers, symbol table and string table) 
may be missing if the program was linked with the -8 option of 
Id(l) or if the symbol table and relocation bits were removed by 
str£p(l). Also note that the relocation information will be absent 
if there were no unresolved external references after linking. The 
string table exists only if the symbol table contains symbols with 
names longer than eight characters. 

The sizes of each section (contained in the header, discussed 
below) are in bytes and are even. 

When an a.out file is loaded into memory for execution, three log­
ical segments are set up: the text segment, the data segment (ini­
tialized data followed by uninitialized, the latter actually being 
initialized to all O's), and a stack. The text segment begins at 
location OxOOOO in the core image. The header is never loaded 
except for magic 0413 files created with the -F option of Id(l). If 
the magic number (the first field in the operating system header) 
is 407 (octal), it indicates that the text segment is not to be 
write-protected or shared, so the data segment will be contiguous 
with the text segment. If the magic number is 410 (octal), the 
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data segment and the text segment are not writable by the pro­
gram; if other processes are executing the same a.out file, they 
will share a single text segment. 

Magic number 413 (octal) is the same as 410 (octal), except that 
413 (octal) permits demand paging. Both the -z and -F options 
of the loader ld(1) create a.out files with magic numbers 0413. If 
the -z option is used, both the text and data sections of the file 
are on 1024-byte boundaries. If the -F option is used, the text 
and data sections oj the fiie are contiguous. Loadmg a single 
4096-byte page into memory requires 4 transfers of 1024 bytes 
each for -z, and typically one transfer of 4096 bytes for -F. 
Thus a.out files created with -F can load faster and require less 
disk space. 

The stack begins at the end of memory and grows towards lower 
addresses. The stack is automatically extended as required. The 
data segment is extended only as requested by the brk(2) system 
call. 

The value of a word in the text or data portions that is not a 
reference to an undefined external symbol is exactly the value that 
will appear in memory when the file is executed. If a word in the 
text involves a reference to an undefined external symbol, the 
storage class of the symbol-table entry for that word will be 
marked as an "external symbol/' and the section number will be 
set to O. When the file is processed by the link editor and the 
external symbol becomes defined, the value of the symbol will be 
added to the word in the file. 

File Header 
The format of the filehdr header is: 

struct filehdr 
{ 

}; 

unsigned short 
unsigned short 
long 
long 
long 
unsigned short 
unsigned short 

Cmagic; 
Cnscns; 
Ctimdat; 
Csymptr; 
Cnsyms; 
Copthdr; 
Cflags; 

/* magic number */ 
/* number of sections */ 
/ * time and date stamp * / 
/ * file ptr to sym tab * / 
/* # symtab entries * / 
/ * sizeof( opt hdr) * / 
/* flags * / 

UNIX System Header 
The format of the UNIX system header is: 

typedef struct aouthdr 
{ 

short 
short 
long 
long 
long 
long 
long 
long 

magic; 
vstamp; 
tsize; 
dsize; 
bsize; 
entry; 
text_start; 
data_start; 

1* magic number *1 
1 * version stamp *1 
1* text size in bytes, padded *1 
1* initialized data (.data) *1 
1 * uninitialized data (. bss) * 1 
1* entry point *1 
1 * base of text used for this file * 1 
1 * base of data used for this file *1 
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} AOUTHDR; 

Section Header 
The format of the section header is: 

struct scnhdr 
{ 

}; 

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

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

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

struct reloc 
{ 

long r_vaddr; /* (virtual) address of reference */ 
long r_symndx; / * index into symbol table * / 
short r_type; /* relocation type */ 

}; 
The start of the relocation information is 8_relptr from the Section 
Header. If there is no relocation information, 8_relptr is o. 

Symbol Table 
The format of the symbol table header is: 

#define SYMNMLEN 8 
#define FlLNMLEN 14 
#define SYMESZ 18 j* the size of a SYMENT * / 

struct syment 
{ 

union /* get a symbol name * / 
{ 

char n_name[SYMNMLEN];/* name of symbol */ 
struct 
{ 

long 
long 

}_n_n; 
char 

}_n; 
unsigned long 
short 
unsigned short 
char 

_n_zeroes; 
_n_offset; 

/* ==OL if in string table */ 
/ * location in string table * / 

* _n_nptr[2]; /* allows overlaying * / 

n_value; 
n_scnum; 
n_type; 
n_sclass; 
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char 
}; 

#define 
#define 
#define 
#define 

n_name 
n_zeroes 
n_offset 
n_nptr 

A.OUT( 4) 

n_numaux; /* number of aux entries */ 

_no_n_name 
_n o_n_n o_n_zeroes 
_n o_n_no_n_offset 
_no_n_nptr[l] 

Some symbols require more information than a single entry; they 
are followed by auxz"lt"ary entries that are the same size as a sym­
bol entry. The format follows: 

union auxent { 
struct { 

}; 

long x_tagndx; 
union { 

struct { 
unsigned short x_Inno; 
unsigned short x_size; 

} x_Insz; 
long x_fsize; 

} x_misc; 
union { 

struct { 
long x_Innoptr; 
long x_endndx; 

} x_fcn; 
struct { 

unsigned short x_dimen[DIMNUM]; 
} x arv: 

} x_f ~nary.; ~ , 
unsigned short x_tvndx; 

} x_sym; 

struct { 
char x_fname[FaNMLEN]; 

} x_file; 

struct { 
long x_scnlen; 
unsigned short x_nreloc; 
unsigned short x_nlinno; 

} x_scn; 

struct { 
long x_tvfill; 
unsigned short x_tvlen; 
unsigned short x_tvran[2]; 

} x_tv; 

Indexes of symbol table entries begin at zero. The start of the 
symbol table is f_symptr (from the file header) bytes from the 
beginning of the file. If the symbol table is stripped, f_symptr is 
o. The string table (if one exists) begins at f_symptr + (J_nsyms 
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SYSEMZ) bytes from the beginning of the file. 

SEE ALSO 
as(l), cc(1), Id(1), brk(2), filehdr( 4), ldfcn( 4), linenum( 4), reloc( 4), 
scnhdr(4), syms(4). 
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NAME 
adf - application data format 

DESCRIPTION 
The Application Data Format (ADF) is a file format designed to 
support data interchange between different applications. ADF is 
an ASCII format with predefined keywords and tokens. 

ADF consists of five basic data types: file operations, text, 
numeric, graphic, and spreadsheet, along with their subtypes. 
In addition to the basic data types, there are higher order data 
types, such as tuples, tables, and groups, which are collections 
of basic data types. 

Each data type starts with a keyword, which is followed by a 
number of arguments depending on the keyword. Each keyword 
always appears at the beginning of a line, and is always ter­
minated with white space (ASCII tab or space) or a new line char­
acter. All keywords accept either type of terminator. White 
space at the beginning of the line is ignored. 

In some cases, the arguments of keywords are also keyed, and in 
this case the reserved words are used to introduce argument values 
which are referred to as tokens. Tokens always appear at the 
beginning of the line, and are terminated with white space or new 
line characters. 

Keywords that are followed by arguments of indefinite length or 
number use braces to delimit the arguments that belong to the 
keyword. These braces may be nested, and the matching end 
brace terminates the keyword definition. 

Any line beginning with the pound sign (#) character is ignored. 
In this way comments may be embedded in an ADF file. An 
exception to this rule is in the text data type, where a pound sign 
may end up at the beginning of a line. 

All lines are required to be less than 80 characters in length. 

The ADF file begins with the ADF keyword, which identifies it as 
an ADF file, followed by the VERSION keyword and the APPLI­
CATION keyword. The initial version of ADF is VERSION 1.0. 
The APPLICATION keyword identifies the source of the ADF file. 

Following this header are an arbitrary number of data items, and 
the file ends with the EOF keyword. 

File Operations 
ADF supports the moving and copying of entire files and file fold­
ers. 

The FILOP data type has the following format: 

FILOP <file operation> { 
SOURCE <first source file> 
NAME < first destination name> 

SOURCE < last source file> 
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NAME 
} 

(AT&T UNIX PC only) ADF( 4) 

< last destination name> 

The file operations which are currently supported are COpy and 
MOVE. 

There is one SOURCE keyword for each file which is to be copied 
or moved. The argument to the SOURCE keyword is the full 
path name of the file or folder to be copied or moved. 

The NAME keyword is optional and is neceRSHTY if the name of 
the destination file is different than the name of the source file. 
The NAME keyword is especially helpful for applications which 
copy files into a temporary directory before they are finally copied 
or moved to their ultimate destination. 

Here is an example of an ADF file which is used to copy attach­
ments for Electronic Mail: 

VERSION 1.0 
APPLICATION Electronic Mail 
FILOP MOVE { 

EOF 

SOURCE /tmp/EMAAAa00273 
NAME homedirl 
SOURCE /tmp/EMBAAa00273 
NAME insfmla:S 
SOURCE /tmp/EMCAAa00273 
NAME movepasswd 
SOURCE /tmp/EMDAAa00273 
NAME relativeatt 
SOlJRCE /tmpjEMEAAa00273 
NAME addr.c 
} 

Text Data Types 
The TEXT keyword takes a single argument, an ASCII coded text 
string. White space following the TEXT keyword on the same 
line is ignored. The text data type is a stream of bytes, together 
with associated attribute and font information. Non-ASCII charac­
ters and attribute information are embedded in the text string via 
the backslash character (\). The text string is terminated with 
the \EOT\ code. 

All ASCII characters except backslash (\) require no interpretation. 
The backslash character introduces one of the following codes: 

Code 

\\ 
\ <decimal #> \ 

Meaning 

Converts to a single backslash 
Inserts a byte of the specified 
value. The legal range is 0 -
239. 
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\ <new line> \ 

\IND\ 
\CEN\ 
\RB\ 
\HS\ 
\OH\ 
\lllI\ 
\HI\ 
\BB\ 
\EB\ 
\PN\ 
\EOP\ 
\HP\ 
\BF\ 
\EF\ 
\RS\ 
\EOT\ 
\UL\ 
\WU\ 
\DU\ 
\US\ 
\BL\ 
\BS\ 
\MI\ 
\MIS\ 
\MD\ 
\MDS\ 
\SUP\ 
\SUS\ 
\SUB\ 
\SBS\ 
\FONT:<NAME> \ 

\CSIZE:<n> \ 

\COLOR:<n> \ 

Nothing. Used to embed new 
lines for formatting purposes. 
Un-escaped new lines are only 
used for paragraph ends. 
Indent character 
Center character 
Required backspace 
Hard space 
Optional hyphen 
Hard hyphen 
Hanging indent 
Begin block (keep block) 
End block 
Page number 
End of page 
Hard page end 
Begin field name 
End field name 
Record separator 
End of text string 
Underline start 
Word underline start 
Double underline start 
Underline stop 
Bold start 
Bold stop 
Mark insert 
Mark insert stop 
Mark delete (strike-thru) 
Mark delete stop 
Superscript 
Superscript stop 
Subscript 
Subscript stop 
Select font <NAME> 
(predefined) 
Select character size < n > 
(point size) 
Select color <n> (1-8) 

ADF(4) 

A font is a mapping of the text stream byte values onto display­
able characters. The form that this mapping takes depends on the 
output devices supported by the particular system. The font also 
contains pitch information and the widths of the individual char­
acters, in the case of a proportionally spaced font. 

For transfers between applications running on different machines, 
the font information for all of the referenced fonts must be 
included in the ADF file. 

Here are some sample text data items: 

TEXT Short string\EOT\ 
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TEXT 
This is a sample paragraph. Notice that \UL\all\US\ \ 
of the new lines are escaped except for the one at the \ 
end of the paragraph, and \BL\all\BS\ of the spaces \ 
between words are present. 
\EOT\ 

The LABEL data type is a subtype of the text data type. It has 
the following format: 

LABEL <x coordinate> <y coordinate> { 
LABELORIGIN < label origin number> 

<optional keywords> 

TEXT 
} 

<text> \EOT\ 

Coordinates are floating point numbers in the range 0-100. The 
label origin number is an integer between 0 and 8 (inclusive), and 
refers to the justification of the label. 

The optional keywords are used to define attributes of particular 
types of LABELs, such as graphic LABELs or spreadsheet 
LABELs, and are described under the appropriate data types. 

The TEXT data is a watered down version of the text data type 
previously described. The special codes defined for the text data 
type are all legal, but are mostly ignored. 

Numeric Data Types 
The following numeric data types are defined: 

Keyword 

INT 
FLOAT 
TIME 

DURATION 

Meaning 

Integer 
Floating point number 
Year/Month/Day or 
Hour/Minute /Second 
Hours:Minutes 

Optionally following the keyword are the following tokens: 

Token 

JU <x> 

Meaning 

Justification mode. 
<x> = L, R, C, or D 
for left, right, center, or 
decimal justify. 
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FORMAT <y> Display format, where 
<y> = I, F, E, M, D, 
or T for integer, floating, 
exponential (scientific 
notation), money, date, 
or time. F is followed 
by the number of digits 
to the left and right of 
the decimal point, e.g. 
F3.2. 

ADF (4) 

Finally there is the number, coded as an ASCII decimal string, 
optionally using an exponential notation. 

A series of numbers, separated by white space and terminated by 
an unescaped new line character, may also follow at this point. 

Here are some sample numeric data items: 

INT 25 

INT -37 43 376 8892\ 
96 248 -6230 7185 

FLOAT 
JUD 
FORMAT F7.3 

29.451 0.675E5 4 

DURATION 1:07 

Graphic Data Types 
The basic graphic data types are OBJECTs and LABELs. The 
LABEL data type is a graphical incarnation of the LABEL data 
type previously described, while the OBJECT data type is a col­
lection of lines, rectangles, and text that makes up a graphics 
object (a bar chart, for example). 

The graphic LABEL data type has the following format: 

LABEL <x coordinate> 
LABELORIGIN 
CSIZE 
FONT 
COLOR 
STYLE 
TEXT 
} 

<y coordinate> { 
< label origin number> 
< point size> 
<font name> 
< color number> 
<style name> 
<text> \EOT\ 

The tokens following the LABEL keyword must all be specified 
exactly once for each LABEL. The label origz'n number is an 
integer between 0 and 8 (inclusive), and refers to the justification 
of the label within its box. The font name must be the name of a 
defined system font. The color number is an integer between 1 
and 8 (inclusive). 
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The OBJECT data type has the following format: 

OBJECT <x scale> <y scale> <x translation> <y transla-
tion> { 

DRAWING MODE 
LINETYPE 
MOVE 
DRAW 
RECTANGLE 

POLYGON 

LABELORIGIN 
CSIZE 
FONT 
COLOR 
STYLE 
TEXT 
} 

<vector drawing mode> 
< line drawing pattern> 
<x coordinate> <y coordinate> 
<x coordinate> <y coordinate> 
<xlow> <ylow> <xhigh> 
<yhigh> <pattern> 
<n><x[O]><y[O]> ... 
<x[n]> <y[nl> <pattern> 
<label origin number> 
<point size> 
<font name> 
<color number> 
<style name> 
<text> \EOT\ 

The OBJECT data type can (and typically does) contain multiple 
instances of the above tokens. A single OBJECT, like a bar chart 
or a pie chart, will contain lots of lines, rectangles, polygons, and 
text fragments. The matching end brace terminates the object 
definition. 

The tokens that set attributes (e.g. DRA WINGMODE or FONT) 
affect subsequently defined tokens until overridden by another 
instance of the attribute setting token. If all of the text in a given 
object is of the same COLOR, ior exampie, the color only needs to 
be specified once. 

Coordinates are again floating point numbers in the range 0-100. 
X scale and y scale are the scaling factors in the x and y dimen­
sions for the object (floating point numbers in the range 0-1). X 
translatz"on and y translation are offsets from (0,0) for the object, 
also in the range 0-100. 

Vector drawing mode and lt'ne drawing pattern are small positive 
integers. Pattern (in RECTANGLE and POLYGON) is an integer 
for the fill pattern, and n (in POLYGON) is the number of ver­
tices of the polygon. 

Spreadsheet Data Types 
The basic spreadsheet data types are TEXTs, LABELs, VALUEs, 
and FORMULAs. The TEXT data type is a watered down ver­
sion of the text data type previously described. The LABEL data 
type is a spreadsheet incarnation of the LABEL data type previ­
ously described. The VALUE data type is a spreadsheet version 
of the FLOAT data type. The FORMULA data type has all of 
the attributes of the FLOAT data type, but in addition it has the 
text of a formula as one of its attributes. 

The TEXT data type has the following format: 

TEXT <text> \EOT\ 
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The special codes defined for the text data type are all legal, but 
are mostly ignored. 

The LABEL data type has the following format: 

LABEL <x coordinate> 
LABELORIGIN 
REPEATING 
NAME 
LOCK 
INVISIBLE 
TEXT 
} 

< y coordinate> { 
<label origin number> 

<name>\EOT\ 

<text> \EOT\ 

The tokens following the LABEL keyword must all be specified 
exactly once for each LABEL. The only required token is the 
TEXT token. The label origin number is an integer equal to 1, 4, 
or 7, and describes the justification of the label. Left justified 
labels use 1; center justified labels use 4; and right justified labels 
use 7 as their label origin number. If no LABELORIGIN keyword 
is present, the label is assumed to be left justified. A repeating 
label is identified by including the REPEATING keyword. The 
NAME token is used to specify a name which may contain up to 
15 characters. The LOCK keyword is used to specify the local 
lock status of the label. If no LOCK keyword is present, the lock 
status is determined by the global lock status. The INVISIBLE 
keyword is used to indicate a label which is invisible (non­
displaying). The TEXT token identifies a watered down version 
of the text data type previously described. The special codes 
defined for the text data type are all legal, but are mostly 
ignored. 

The VALUE data type has the following format: 

VALUE <x coordinate> <y coordinate> { 
NAME <name> \EOT\ 
LOCK 
INVISIBLE 
FORMAT < format type> 
DECIMALS <number of decimal places> 
<integer or floating point number> 
} 

The tokens following the VALUE keyword must all be specified 
exactly once for each VALUE. The only required token is the 
integer or floating point number token. The NAME token is used 
to specify a name which may contain up to 15 characters. The 
LOCK keyword is used to specify the local lock status of the 
value. If no LOCK keyword is present, the lock status is deter­
mined by the global lock status. The INVISIBLE keyword is used 
to indicate a value which is invisible (non-displaying). The FOR­
MAT token identifies one of the following formats: 
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Format Meaning 

Comma 
Dollars and Cents 

Financial 
Fixed 
Percent 
Scientific 

Fixed format with commas. 
Positive numbers are preceded with 
dollar sign. Negative numbers are 
enclosed· in parentheses. Uses com­
mas. 
Negative numbers are in parentheses. 
Fixed format without commas. 
Per cent. 
Scientific notation. 

If no FORMAT token is present, the format is determined by the 
global format. The DECIMALS token specifies the number of 
characters to be displayed following the decimal point. If no 
DECIMALS token is present, the number of decimal places is 
determined by the global decimal places. 

The FORMULA data type has the following format: 

FORMULA <x coordinate> <y coordinate> { 
NAME <name> \EOT\ 
LOCK 
INVISIBLE 
FORMAT <format type> 
DECIMALS <number of decimal places> 
TEXT < text> \EOT\ 
< integer or floating point number> 
} 

The tokens following the FORMULA keyword must all be 
specified exactly once for each FORMULA. The only required 
tokens are z"nteger or jioat£ng poz"nt numb er and TEXT. With the 
exception of the TEXT token, a FORMULA has all of the same 
tokens that a VALUE has. 

The TEXT token is used to specify the text of the formula. The 
exact syntax of formula text is determined by the FORMULA­
TYPE keyword in the TABLEDEF data type. Applications which 
are able to understand the text of a formula should parse the for­
mula, and then store the formula in their own internal format. 
The value of the formula should be determined by having the 
application evaluate the formula, not by the number in £nteger or 
fioat£ng poz"nt number. Applications which do not understand the 
text of a formula should ignore the formula text and treat this 
data type like a VALUE data type. 

Compound Data Types 
The data types in this section are composed of lists of the already 
defined basic data types. The following compound data types are 
defined: 
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Keyword Meaning 

SCHEMA 

TUPLE 

Define fields for the TUPLE data 
type 
A collection of data items in the 
same form as a preceding 
SCHEMA 

TABLEDEF Table layout definition 
TABLE A rectangular array of data items 
GROUP A collection of graphics objects 

ADF(4) 

The SCHEMA keyword is followed by a series of FIELDn tokens, 
one for each field being defined. Following each FIELDn token are 
NAME, TYPE, and SIZE tokens. These tokens are optional 
except for the TYPE token, which is required. For example: 

Keyword/Token 

SCHEMA { 
FIELDl 

NAME <a> 

TYPE <t> 

SIZE <n> 

FIELD2 

} 

Meaning 

Start definition for field one 
<a> is an ASCII text 
string which is the field 
name 
< t > is the data type of 
the field. Must be one of 
the previously defined basic 
data types. 
< n > is the field length in 
bytes 
Start definition for field two 

The TUPLE keyword is followed by a series of arguments, which 
are data items. The number of data items following TUPLE is 
the same as the number of fields defined in the preceding 
SCHEMA. Numeric data items can be typed in without their key­
word, but other data items (text in particular) must include their 
keyword. The matching end brace terminates the TUPLE. The 
following is a TUPLE with one text field and two numeric fields: 

TUPLE { 
TEXT Sample string \EOT\ 
2543.671 
} 

The TABLEDEF keyword takes two arguments, the width and 
height of the table. It is optionally followed by a series of tokens 
which provide default information for the rows and columns of the 
table. It also contains information necessary to parse the formulas 
of the table. 
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The TABLEDEF data type has the following format: 

TABLEDEF <width> <height> { 
COORDINATES <absolute column> <absolute row> 
GLOBALWIDTH <width> 
GLOBALFORMAT <format type> 
GLOBALDECMLS <number of decimal places> 
GLOBALLOCK 
FORMULATYPE <formula type> 
WIDTH <relative column> <width> 

WIDTH 
} 

<relative column> <width> 

All tokens following the TABLEDEF keyword, except the WIDTH 
token, must be specified exactly once. There are no required 
tokens. The COORDINATES token specifies the location of the 
upper left corner of the table being moved or copied relative to 
the (perhaps larger) table from which it was moved or copied. 
The GLOBAL WIDTH token specifies the default width of each 
cell of the table. The available formats are the same as those dis­
cussed in the section on the VALUE data type. The GLOBAL­
DECMLS token specifies the default number of decimal places. 
The GLOBALLOCK token is u:?ed to specify the default lock 
status of each cell of the table. If this token is not present, it is 
assumed that cells are not locked. The FORMUT ,ATYPE t.oken 
specifies the syntax of the formula text. Possible values for this 
token are Lotus, Multiplan, and Supercomp20. The WIDTH 
token is used to make a column have a different width than the 
default width. The column number is a relative column number 
and is 0 based so that WIDTH 0 7 means that the first column 
of the table has a width of 7. 

The following is an example of a TABLEDEF data type: 

TABLEDEF 7 7 { 
COORDINATES 00 
GLOBALWIDTH 8 
GLOBALDECMLSO 
FORMULASTYLE Lotus 
WIDTH 111 
WIDTH 5 9 
} 

The TABLE keyword is used to introduce a rectangular array of 
data items in the previously defined table format. The number of 
data items is the same as the number of columns times the 
number or rows in the table. Numeric data items can be entered 
without their keywords, but other data items (text in particular) 
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must include their keywords. Coordinates can be included with 
both numeric and text data items to output a sparce matrix. The 
matching end brace terminates the table. 

The following is a sample table: 

TABLE { 
TEXT \EOT\ 
LABEL 11 { 

LABELORIGIN 1 
TEXT 

Year\EOT\ 
} 
2532 1774 
FLOAT 61 { 

3.1415975 
} 

NAME pi\EOT\ 
LOCK 
INVISIBLE 
FORMAT Scientific 
DECIMALS 4 

FORMULA 71 { 
TEXT SUM(E4 + D5)\EOT\ 
FORMAT Financial 
DECIMALS 0 

1266.666654 
} 

The GROUP keyword introduces a collection of graphic entities 
(OBJECTs and LABELs). It is used as follows: 

GROUP { 
OBJECT ... { 

} 
LABEL ... { 

} 
} 

The matching end brace terminates the group. 

Formatting Data Types 
The data types in this section are used to specify general format­
ting characteristics of text. The following formatting data types 
are defined: 
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Keyword Meaning 

PAGE Define page layout 
PARAGRAPH Define paragraph formatting 

The PAGE keyword is used to define a page layout. The attri­
butes of the page that can be set using this keyword are the page 
size, margins, and header and footer text. These characteristics 
can be associated with all pages, this page only, even numbered 
pages, or odd numbered pages. 

The following tokens can follow the PAGE keyword, up to the 
matching end brace: 

Token 

EVEN 

ODD 

FIRST 

HEIGHT <n> 
WIDTH <n> 
TM <n> 
BM <n> 

OFFSET <n> 

PITCH <n> 

PN <n> 
HEADER 

FOOTER 

Meaning 

The following tokens apply to even 
num bered pages 
The following tokens apply to odd 
numbered pages 
The following tokens apply to the 
current page only 
<n> is the paper height (in 240ths) 
<n> is the paper width (in 240ths) 
< n > is the top margin (in 240ths) 
<n> is the bottom margin (in 
240ths) 
<n> is the offset to the left margin 
{;~ ()AA~1..~\ 
\ ill .:.'"t.Vl.Jlli:» 

<n> is the horizontal spacing (in 
240ths-O is proportional) 
<n> is the initial page number 
This token is followed by data 
items, up to a matching end brace, 
which constitute the header 
This token is followed by data 
items, up to a matching end brace, 
which constitute the header 

The PARAGRAPH keyword is used to set paragraph formatting 
characteristics. The attributes of the paragraph that can be set 
using this keyword are the left and right text margins, the line 
spacing, paragraph justification mode, and tab stops. 

The following tokens can follow the PARAGRAPH keyword: 
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Token Meaning 

MARGIN <I> <r> <I> and <r> are the 
left and right margins 
(in columns). 

JU <x> Justification mode. 
<x> = L, R, C, or J 
for left, right, center, or 
full (both left and right) 
justify. 

LS <n> <n> is the interline 
spacing (in 240ths). 

TAB <n> <x> <n> is the column 
number of the tab stop, 
and <x> is the tab 
type (L, R, C, D, or P 
for left, right, center, 
decimal align, or period 

SEE ALSO 
paste(3T). 

leader). Multiple tab 
stops can follow, 
separated by commas, 
terminated with an un­
escaped new line. 
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NAME 
ar - common archive file format 

DESCRIPTION 
The archive command ar(l) is used to combine several files into 
one. Archives are used mainly as libraries to be searched by the 
link editor ld (1). 

Each archive begins with the archive magic string. 

#define ARMAG 
#define SARMAG 8 

"!<arch> nil /* magic string* / 
/*length of magic string* / 

Each archive which contains common object files (see a.out(4)) 
includes an archive symbol table. This symbol table is used by 
the link editor ld(l) to determine which archive members must be 
loaded during the link edit process. The archive symbol table (if 
it exists) is always the first file in the archive (but is never listed) 
and is automatically created and/or updated by ar. 

Following the archive magic string are the archive file members. 
Each file member is preceded by a file member header which is of 
the following format: 

#define ARFMAG '" n" /*header trailer string* / 

struct ar_hdr /*file member header* / 
{ 

char ar_name[16]; /*' /' terminated file member name * / 
char ar_date[12]; /* file member date * / 
char ar_uid[6]; /* file member user identification* / 
char ar-sid[6]; /* file member group identification * / 
char ar_mode[8]; /* file member mode (octal)* / 
char ar_size[lO]; /* file member size * / 
char ar_fmag(2); /* header trailer string * / 

}; 

All information in the file member headers is in printable ASCII. 
The numeric information contained in the headers is stored as 
decimal numbers (except for ar_mode which is in octal). Thus, if 
the archive contains printable files, the archive itself is printable. 

The ar_name field is blank-padded and slash U) terminated. The 
ar _date field is the modification date of the file at the time of its 
insertion into the archive. Common format archives can be 
moved from system to system as long as the portable archive com­
mand ar(1) is used. 

Each archive file member begins on an even byte boundary; a 
newline is inserted between files if necessary. Nevertheless the size 
given reflects the actual size of the file exclusive of padding. 

Notice there is no provision for empty areas in an archive file. 

If the archive symbol table exists, the first file in the archive has a 
zero length name (i.e., ar_name[O] =='/'). The contents of this 
file are as follows: 

- 1 -



AR(4) 

• 
• 

• 

AR( 4) 

The number of symbols. Length: 4 bytes. 

The array of offsets into the archive file. Length: 4 bytes 
* "the number of symbols.)) 

The name string table. Length: ar_sz"ze - (4 bytes * ("the 
number of symbols)) + 1)); 

The number of symbols and the array of offsets are managed with 
sgetl and sputl. The string ta.ble contains exactly as many null ter­
minated strings as there are elements in the offsets array, Each 
offset from the array is associated with the corresponding name 
from the string table (in order). The names in the string table are 
all the defined global symbols found in the common object files in 
the archive. Each offset is the location of the archive header for 
the associated symbol. 

SEE ALSO 

BUGS 

ar(1), Id(1), strip(1), sputl(3X), a.out(4). 

Strip (1) will remove all archive symbol entries from the header. 
The archive symbol entries must be restored via the ts option of 
the ar(1) command before the archive can be used with the link 
editor ld(1). 
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NAME 
checklist - list of file systems processed by fsck 

DESCRIPTION 
Checklist resides in directory / etc and contains a list of at most 
15 special file names. Each spec£al file name is contained on a 
separate line and corresponds to a file system. Each file system 
will then be automatically processed by the jsck(IM) command. 

SEE ALSO 
fsck(IM). 
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NAME 
core - format of core image file 

DESCRIPTION 
UNIX writes out a core image of a terminated process when any of 
various errors occur. See signal(2) for the list of reasons; the most 
common are memory violations, illegal instructions, bus errors, 
and user-generated quit signals. The core image is called core 
and is written in the process's working directory (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 registers 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 important stuff not detailed 
therein is the locations of the registers, which are outlined in 
/ usr /include/sys/reg.h. 

SEE ALSO 
sdb(l), setuid(2), signal(2). 
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NAME 
cpio - format of cpio archive 

DESCRIPTION 
The header structure, when the -c option of cpio(l) is not used, 
is: 

struct { 

} Hdr; 

short h_magic, 
h_dev; 

ushort h_ino, 
h_mode, 
h_uid, 
h~id; 

short h_nlink, 
h_rdev, 
h_mtime[2], 
h_namesize, 
h_filesize[ 2]; 

char h_name[h_namesize rounded to word]; 

When the -c option is used, the header information is described 
by: 

sscanf( Chdr, "%60%60%60%60%60%60%60%60% 1110%60% 1110%s", 
&Hdr.h_magic, &Hdr.h_dev, &Hdr.h_ino, &Hdr.h_mode, 
&Hdr.h_uid, &Hdr.h~id, &Hdr.h_nlink, &Hdr.h_rdev, 
&Longtime, &Hdr.h_namesize,&Longfile,Hdr.h_name); 

Longtime and Longfile are equivalent to Hdr.h_mtime and 
Hdr.hJlesize, respectively. The contents of each file are recorded 
in an element of the array of varying length structures, archt"ve, 
together with other items describing the file. Every instance of 
h_magic contains the COi1stant 070707 (octal). The items h...;.dev 
through h_mtime have meanings explained in stat(2). The length 
of the null-terminated path name h_name, including the null byte, 
is given by h_namesize. 

The last record of the archt"ve always contains the name 
TRAILER!!!. Special files, directories, and the trailer are recorded 
with hJlesize equal to zero. 

SEE ALSO 
cpio(l), find(l), 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, save that no user 
may write into a directory. The fact that a file is a directory is 
indicated by a bit in the flag word of its i-node entry (see /8(4)). 
The structure of a directory entry as given in the include file is: 

#ifndef DIRSIZ 
#define OIRSIZ 14 
#endif 
struct direct 
{ 

ino_t d_ino; 
char d_name[DIRSIZ]; 

}; 
By convention, the first two entries in each directory are for. and 
••. The first is an entry for the directory itself. The second is for 
the parent directory. The meaning of •• is modified for the root 
directory of the master file system; there is no parent, so •• has 
the same meaning as •. 

SEE ALSO 
fs(4). 
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NAME 
filehdr - file header for common object files 

SYNOPSIS 
#include <filehdr.h> 

DESCRIPTION 
Every common object file begins with a 20-byte header. The fol­
lowing C struct declaration is used: 

struct filehdr 
{ 

} ; 

unsigned short 
unsigned short 
long 
long 
long 
unsigned short 
unsigned short 

Cmagic; 
Cnscns; 
Ctimdat; 
Csymptr; 
Cnsyms; 
Copthdr; 
Cflags; 

/ * magic number * / 
/ * n urn ber of sections * / 
/* time & date stamp */ 
/* file ptr to symtab */ 
/* # symtab entries */ 
/ * sizeof( opt hdr) * / 
/* flags */ 

F _symptr is the byte offset into the file at which the symbol table 
can be found. Its value can be used as the offset in fseek(3S) to 
position an I/0 stream to the symbol table. The UNIX optional 
header is always 36 bytes. The valid magic numbers are given 
below: 

#define N3BMAGIC 
#define NTVMAGIC 

0550 / * 3B20S * / 
0551 /* 3B20S */ 

#define V AXWRMAGIC 0570 
#define V AXROMAGIC 0575 

/* VAX writable text segments */ 
/ * VAX readonly sharable text * / 
1* segments * / 

The value in f_timdat is obtained from the time(2) system call. 
Flag bits currently defined are: 

#define F _RELFLG 00001 /* relocation entries stripped * / 
#define F _EXEC 00002 /* file is executable * / 
#define F _LNNO 00004 /* line numbers stripped * / 
#define F _LSYMS 00010 /* local symbols stripped */ 
#define F_MINMAL 00020 /* minimal object file */ 
#define F_UPDATE 00040 /* update file, ogen produced */ 
#define F _SWABD 00100 /* file is "pre-swabbed" */ 
#define F -AR16WR 00200 /* 16 bit DEC host * / 
#define F -AR32WR 00400 /* 32 bit DEC host * / 
#define F-AR32W 01000 /* non-DEC host */ 
#define F_PATCH 02000 /* "patch" list in opt hdr */ 

SEE ALSO 
time(2), fseek(3S), a.out( 4). 
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NAME 
font - font file format 

DESCRIPTION 
A font is a collection of 96 variably-sized graphics. A font exists 
first on disk as a "font file." Font files are loaded into the kernel 
via the WIOCLFONT (see window(7)) or SYSL_LFONT (see sys­
local(2)) ,·octl. Each font file has three sections: first, a header 
containing information about the font as a whole; second, a 96-
entry table describing each of up to 96 characters in the font; and 
third, a variable number of "minirasters," each an array of 16-bit 
words containing the pixel definition of each character. The font 
file format is given below: 

#define FMAGIC 0616 
#define FNTSIZE 96 

struct fntdef 
{ 

}; 

long 
unsigned char 
char 
char 
char 
char 
struct fcdef 
unsigned short 

1* font magic number * / 
1* size of a font * / 

ff_magic; 
ff_flags; 
ff_hs; 
ff_vs; 
ff_baseline; 
fCdummy[26]; 
ff_fc[FNTSIZE]; 
ff_raster; 

1* magic number * / 
/* flags * / 
1* hor spacing * / 
1* ver spacing * / 
/* baseline * / 
/* padding * / 
/* char defs * / 
/* minirasters * / 

struct fcdef 1* font character definition * / 
{ 

}; 

char 
char 
char 
char 
char 
char 
short 

fc_hs; 
fc_vs; 
fc_ha; 
fc_va; 
fc_hi; 
fc_vi; 
fc_mr; 

1* horizontal size in bits * / 
1* vertical size * / 
/* horizontal adjust (signed) * / 
1* vertical adj ust (signed) * / 
1* horizontal increment * / 
1* vertical increment * / 
1* relative mini-raster pointer * / 

Each mini-raster is dealt with as H>-bit words; hence it must be 
word-aligned, and consist of fc_hs raster lines each of which con­
tains an integral number of 16-bit data words. The actual position 
of upper-left corner of miniraster is ( curx + fc_ha, cury + fc_va 
). Every word of mini-raster information is stored HIGH byte 
first, a la mc68000. The low order bit of the first word is the left­
most raster point. Bit-O of the first word thus corresponds to the 
upper-left corner of the character. 

The actual bit pattern of a character is flush left in its mini-raster. 
The bits to the right of the pattern (i.e. to the right of fc_hs) and 
before the short boundary must be O. Normally, fc_va is nega­
tive, thus implying that coordinate (0, 0) is upper left. 
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Note that this font format is similar to both the MIT ((Nu" Sys­
tem font format and the Berkeley ((vfont" format. 

Note too that fonts which appear in windows must be 12-point. 

A variant of a font character (struct fcdef) is an icon. The icon 
structure differs from a font character in that the miniraster infor­
mation is located immediately after the header information. Icons 
are used for, among other things, controlling the appearance of the 
mouse-tracking cursor on t.he display. 

The icon structure is as follo"'vvs: 

#define ICONSIZE 64 

struct icon 
{ 

}; 

char 
struct fcdef 
unsigned short 

/* shorts in icon raster area * / 

/* an icon * / 

ic_flags; /* flags * / 
ic_fc; /* font def * / 
ic_raster[ICONSIZE]; /* raster data * / 

Currently, there are no flags defined for t"cJiags. 

EXAMPLE 

Char 
a 

miniraster 
size 
50 

(curx+fc_ha,cury+fc_va) + - - - - - - - - -

baseline ( curx,cury)+ 

--xxxxx---
-XXXXXXX--
-XX---XXX-
-------XX-
----XXXXX-
-XXXXXXXX-
XXX----XX­
XX-----XX­
XX----XXX­
XXXXXXXXXX 
-XXXXX-XXX 

.+( curx+fc_hi, 
cury) 

- - - - - - - - - - .+(curx+fc_hi, 
cury+fc_vi) 
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FILES 

BUGS 

/usr /include/sys/font.h 
/usr /lib/wfontj* 

Older fonts do not have any value specified for the vertical incre­
ment (fe_v£) as this is a relatively new addition to the font char­
acter definition. Instead, these characters are made artificially 
high to extend over the entire cell height. 

SEE ALSO 
cfont(1), syslocal(2), window(7), tam(3T). 
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NAME 
file system - format of system volume 

SYNOPSIS 
#include <sys/filsys.h> 
#include <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 divided into a certain 
number of 512 byte long sectors. Sector 0 is unused and is avail­
able to contain a bootstrap program or other information. 

Sector 1 is the super-block. The format of a super-block is: 

/* 
* Structure of the super-block 
*/ 

struct filsys 
{ 

ushort s_isize; 
daddr_t s_fsize; 

short s_nfree; 

daddr_t s_free[NICFREE] ; 
short s_ninode; 

ino_t s_inode[NICINOD ]; 
char s_flock; 

char s_ilock; 

char s_fmod; 

char s_ronly; 
time_t s_time; 
short s_dinfo[4]; 
daddr_t s_tfree; 
ino_t s_tinode; 
char s_fname[6]; 
char s_fPackf6]; 
long s_fill[13 ; 

long 

long 
}; 

#define FsMAGIC Oxfd187e20 

#define Fslb 
#define Fs2b 

1 
2 

- 1 -

1* size in blocks of i-list * / 
1* size in blocks of entire * / 
1* volume */ 
1* number of addresses * / 
1* in s_free * / 
/* free block list * / 
1* number of i-nodes in * / 
/* s_inode * / 
1* free i-node list * / 
1* lock during free list * / 
1* manipulation * / 
1* lock during i-list * / 
/* manipulation * / 
1* super block modified * / 
/* flag * / 
1* mounted read-only flag * / 
/* last super block update * / 
1* device information * / 
1* total free blocks * / 
1* total free inodes * / 
/* file system name * / 
/* file system pack name * / 
/* ADJUST to make size * / 
1* of file system be 512 * / 
/* magic number to * / 
/* indicate new file system * / 
/* type of new file system * / 

/* s_magic number * / 

/* 512 byte block * / 
/* 1024 byte block * / 
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S_type indicates the file system type. Currently, two types of file 
systems are supported: the original 512-byte oriented and 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 Fslb, otherwise the s_type field is used. In the 
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 byt.es 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. SJsize is the first block not poten­
tially 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 diagnos­
tic is written on the on-line console. Moreover, the free array is 
cleared, so as to prevent further allocation from a presumably cor­
rupted free list. 

The free list for each volume is maintained as follows. The sJree 
array contains, in sJree[l], ... , sJree[s_n/ree-1]' up to 49 
numbers of free blocks. SJree [0] is 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 s_nfree, and the new block is 
sJree [s_nfree]. If the new block number is 0, there are no blocks 
left, so give an error. If s_nfree became 0, read in the block 
n~l.med by the new block number, replace s_nfree by its first 
word, and copy the block numbers in the next 50 longs into the 
sJree array. To free a block, check if s_nfree is 50; if so, copy 
s_nfree and the sJree array into it, write it out, and set s_nfree 
to o. In any event set sJree [s_n/ree] to the freed block's number 
and increment s_nfree . 

S_tfree is the total free blocks available in the file system. 

S_ninode is the number of free i-numbers in the s_inode array. 
To allocate an i-node: 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 1(0) into the s_inode 
array, then try again. To free an i-node, 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 i-node into any table. This list of i-nodes 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 system. 

SJock and s_ilock are flags maintained in the core copy of the 
file system while it is mounted and their values on disk are 
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immaterial. The value of sJmod 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. 

S_Tonly 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_time of the 
super-block for the root file system is used to set the system's idea 
of the time. 

SJname is the name of the file system and sJpack is the name of 
the pack. 

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

lusr linclude/sys/filsys.h 
lusr linclude/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 UNIX with 
non-standard tabs, (i.e., tabs which are not set at every eighth 
column). Such files must generally be converted to a standard for­
mat, frequently by replacing all tabs with the appropriate number 
of spaces, before they can be processed by UNIX commands. A 
format specification 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 followed immedi­
ately 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 commas, 
indicating tabs set at the specified columns; 

2. a - followed immediately by an integer n, indi­
cating tabs at intervals of n columns; 

3. a - followed by the name of a "canned!l tab 
specification. 

Standard tabs are specified by t-8, or equivalently, 
tl,O,17,25,etc. The canned tabs which are recog­
nized are defined by the tabs(1) command. 

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 indi­
cates that the line containing the format specification 
is to be deleted from the converted file. 

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

Default values, which are assumed for parameters not supplied, 
are t-8 and 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 example 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 code the d parameter. 
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Several UNIX commands correctly interpret the format 
specification for a file. Among them is gath, which may be used 
to convert files to a standard format acceptable to other UNIX 
commands. 

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

DESCRIPTION 
The /etc/gettyders file contains information used by gettY(lM) 
(see the UNIX System Administrator's Manual) to set up the speed 
and terminal settings for a line. 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 < break> character. 

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

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

Each entry is followed by a blank line. The various fields can con­
tain quoted characters of the form \h, \n, \c, etc., as well as 
\nnn, where nnn is the octal value of the desired character. The 
various fields are: 

label 

initial-flags 

final-flags 

This is the string against which getty tries to 
match its second argument. It is often the speed, 
such as 1200, at which the terminal is supposed to 
run, but it needn't be (see below). 

These flags are the initial ioctl(2) settings to which 
the terminal is to be set if a terminal type is not 
specified to getty. The flags that getty understands 
are the same as the ones listed in 
/usr/include/sys/termio.h (see termio(7) in the 
UNIX System Administrator's Manual). Normally 
only the speed flag is required in the initial-flags. 
Getty 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 
executes login(lM). 

These flags take the same values as the inUial-flags 
and are set just prior to getty executes login. The 
speed flag is again required. The composite flag 
SANE takes care of most of the other flags that 
need to be set so that the processor and terminal 
are communicating in a rational fashion. The 
other two commonly specified final-flags are TAB3, 
so that tabs are sent to the terminal as spaces, and 
HUPCL, so that the line is hung up on the final 
close. 

login-prompt This entire field is printed as the login-prompt. 

next-lab el 

Unlike the above fields where white space is 
ignored (a space, tab or new-line), they are 
included in the login-prompt field. 

If this entry does not specify the desired speed, 
indicated by the user typing a < break> character, 
then getty will search for the entry with next-lab el 
as its lab el field and set up the terminal for those 
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FILES 

settings. Usually, a series of speeds are linked 
together in this fashion, into a closed set. For 
instance, 2400 linked to 1200, which in turn is 
linked to 300, which finally is linked to 2400. 

If getty is called without a second argument, then the first entry of 
/ etc/ gettyders is used, thus making the first entry of 
/etc/gettyders the default entry. It is also used if getty can't 
find the specified lab el. If / etc/ gettydefs itself is missing, there 
is one entry built into the command which will bring up a termi­
nal at 300 baud. 

I t is strongly recommended that after making or modifying 
/ etc/ gettydefs, it be run through getty with the check option to 
be sure there are no errors. 

/ etc / gettydefs 

SEE ALSO 
getty(lM), login(lM), termio(7) III the UNIX System 
Adm£nistrator's Manual. 
ioctl(2). 
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NAME 
group - group file 

DESCRIPTION 

FILES 

Group contains for each group the following information: 

group name 
encrypted password 
numerical group ID 
comma-separated list of all users allowed in the group 

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

This file resides in directory / etc. Because of the encrypted pass­
words, it can and does have general read permission and can be 
used, for example, to map numerical group ID's to names. 

/etc/group 

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

DESCRIPTION 
The inittab file supplies the script to init's role as a general pro­
cess dispatcher. The process that constitutes the majority of ina's 
process dispatching activities is the line process / etc/ getty that 
initiates individual terminal lines. Other processes typically 
dispatched by init are daemons and the shell. 

The inittab file is composed of entries that are position dependent 
and have the following format: 

id: rstate: action :process 

Each entry is delimited by a newline, however, a backslash (\) 
preceding a newline indicates a continuation of the entry. Up to 
512 characters per entry are permitted. Comments may be 
inserted in the process field using the sh(l) convention for com­
ments. Comments for lines that spawn gettys are displayed by 
the who(1) command. It is expected that they will contain some 
information about the line such as the location. There are no lim­
its (other than maximum entry size) imposed on the number of 
entries within the inittab file. The entry fields are: 

id This is one or two characters used to uniquely identify 
an entry. 

rstate This defines the run-level in which this entry is to be 
processed. Run-levels effectively correspond to a 
configuration of processes in the system. That is, each 
process spawned by init is assigned a run-level or run­
levels in which it is allowed to exist. The run-levels are 
represented by a number ranging from 0 through 6. As 
an example, if the system is in run-level I, only those 
entries having a 1 in the rstate field will be processed. 
When init is requested to change run-levels, all processes 
which do not have an entry in the rstate field for the tar­
get run-level will be sent the warning signal (SIGTERM) 
and allowed a 20 second grace period before being forci­
bly terminated 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 combination 
from 0-6. If no run-level is specified, then the process is 
assumed to be valid at all run-levels 0-6. There are 
three other values, 8., band c, which can appear in the 
rstate field, even though they are not true run-levels. 
Entries which have these characters in the rstate field are 
processed only when the telinit (see init(lM)) process 
requests them to be run (regardless of the current run­
level of the system). They differ from run-levels in that 
init can never enter run-level 8., b or c. Also, a request 
for the execution of any of these processes does not 
change the current run-level. Furthermore, a process 
started by an 8., b or c command is not killed when init 
changes levels. They are only killed if their line in 
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/etc/inittab is marked oft' in the actz"on field, their line 
is deleted entirely from /etc/inittab, or init goes into 
the SINGLE USER state. 

action Key words in this field tell init how to treat the process 
specified in the process field. The actions recognized by 
init are as follows: 

respawn 

wait 

once 

boot 

bootwait 

If the process does not exist then start the 
nro~p.~c; rio not. w~.it. for it."! t.~rTYI;n<::lt;l"\n 

(~;~ti~~e -~c~~~in~ --th~ --in;'ttab--fii~')~~~~d 
when it dies rest;;'rt the process. 'if the 
process currently exists then do nothing 
and continue scanning the inittab file. 

Upon init's entering the run-level that 
matches the entry's rstate, start the pro­
cess and wait for its termination. All sub­
sequent reads of the inittab file while init is 
in the same run-level will cause inz"t to 
ignore this entry. 

Upon init's entering a run-level that 
matches the entry's rstate, start the pro­
cess, do not wait for its termination and 
when it dies, do not restart the process. If 
upon entering a new run-level, where the 
process is still running from a previous 
run-level change, the program will not be 
restarted. 

The entry is to be processed only at ina"t's 
boot-time read of the inittab file. [nit is to 
start the process, not wait for its termina­
tion, and when it dies, not restart the pro­
cess. In order for this instruction to be 
meaningful, the rstate should be the 
default or it must match init's run-level at 
boot time. This action is useful for an ini­
tialization 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. [nit is to 
start the process, wait for its termination 
and, when it dies, not restart the process. 

powerfail Execute the process associated with this 
entry only when init receives a power fail 
signal (SIGPWR see signal(2)). 

powerwait Execute the process associated with this 
entry only when init receives a power fail 
signal (SIGPWR) and wait until it ter­
minates before continuing any processing 
of inittab. 
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off If the process associated with this entry is 
currently running, send the warning signal 
(SIGTERM) and wait 20 seconds before 
forcibly terminating the process via the kill 
signal (SIGKILL). If the process is nonex­
istent, ignore the entry. 

ondemand This instruction is really a synonym for 
the respawn action. It is functionally 
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. 

initdefault An entry with this action is only scanned 
when im't is initially invoked. [nit uses 
this entry, if it exists, to determine which 
run-level to enter initially. It does this by 
taking the highest run-level specified in the 
rstate field and using that as its initial 
state. If the rstate field is empty, this is 
interpreted as 0123456 and so ,'nit will 
enter run-level 6. Also, the initdefault 
entry cannot specify that init start in the 
SINGLE USER state. Additionally, if ina 
doesn't find an initdefault entry in 
/etc/inittab, then it will request an ini­
tial run-level from the user at reboot time. 

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

process This is a sh command to be executed. The entire pro­
cess field is prefixed with exec and passed to a forked sh 
as sh -c 'exec command'. For this reason, any legal sh 
syntax can appear in the the process field. Comments 
can be inserted with the; =#comment syntax. 

/etc/inittab 

SEE ALSO 

BUGS 

getty(lM), init(lM) in the UNIX System Administrator's Manual. 
sh(1), who(1), exec(2), open(2), signal(2). 

On the UNIX PC the inittab file is often manipUlated by user­
level Administration functions performed through the Office. 
Haphazard modification by the user of /etc/inittab can 
thoroughly confuse this set of functions. 
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NAME 
inode - format of an inode 

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

DESCRIPTION 

INODE( 4) 

An i-node for a plain file or directory in a file system has the fol­
lowing structure defined by <sys/ino.h>. 

FILES 

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

ushort di_:i:node; 
short di_nlink; 
ushort di_uid; 
ushort di~id; 
ofCt di_size; 
char di_addr[40]; 
time_t di_atime; 
time_t di_mtime; 
time_t di_ctiine; 

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

I * mode and type of file * I 
1* number of links to file *1 
1* owner's user id *1 
1* owner's group id *1 
1* number of bytes in file * I 
1* disk block addresses *1 
1* time last accessed *1 
I * time last modified * I 
I * time created * I 

For the meaning of the defined types off_t and time_t see 
types(S). 

lusr linclude/sys/ino.h 

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

DESCRIPTION 
The file fete/issue contains the issue or project identification to 
be printed as a login prompt. This is an ASCII file which is read 
by program getty and then written to any terminal spawned or 
respawned from the lines file. 

FILES 
/etc/issue 

SEE ALSO 
login(lM). 
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NAME 
ldfcn - common object file access routines 

SYNOPSIS 
#include <stdio.h> 
#include <fiIehdr.h> 
#include < Idfen.h > 

DESCRIPTION 
The common obj ect file access routines are a collection of func­
tions for reading an object file that is in VAX or 3B20S (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 
struet IdfiIe, declared in the header file Idfen.h. The primary 
purpose of this structure is to provide uniform access to both sim­
ple object files and to object files that are members of an archive 
file. 

The function ldopen(3X) allocates and initializes the LDFILE 
structure and returns a pointer to the structure to the calling pro­
gram. The fields of the LDFILE structure may be accessed indivi­
dually through macros defined in Idfen.h and contain the follow­
ing information: 

LDFILE * ldptr; 

TYFE(ldptr) 

IOPTR(ldptr) 

OFFSET(Id ptr) 

The file magic number, used to distinguish 
between archive members and simple obj ect files. 

The file pointer returned by Jopen and used by 
the standard input/output functions. 

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 themselves 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 
close a common object file 

(2) functions that read header or symbol table informa­
tion 

ldahread(3X) 
read the archive header of a member of 
an archive file 
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IdJhread(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 
I"IhiPf't. flIp --J-_ V ~ •• -

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

Idohseek(3X) 
seek to the optional file header of a com­
mon object file 

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

Idrseek(3X) and ldnrseek 
seek to the relocation information for a 
section 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 ldtbt"ndex(3X) which returns the index of 
a particular common object file symbol table entry 

These functions are described in detail in their respective manual 
pages. 

All the functions except ldopen, ldaopen and ldtbt"ndex return 
either SUCCESS or FAILURE, both constants defined in Idfcn.h. 
Ldopen and ldaopen both return pointers to a LDFILE structure. 

MACROS 
Additional access to an obj ect file is provided through a set of 
macros defined in Idfcn.h. These macros parallel the standard 
input/output file reading and manipulating functions, translating 
a reference of the LDFILE structure into a reference to its file 
descriptor field. 

The following macros are provided: 

LDFILE *ldptr; 

GETC(Idptr) 
FGETC(ldptr) 
GETW(ldptr) 
UNGETC(c, ldptr) 
FGETS(s, n, ldptr) 
FREAD((char *) ptr, sizeof (*ptr), nitems, ldptr) 
FSEEK(ldptr, offset, ptrname) 
FTELL(ldptr) 
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REWIND(ldptr) 
FEOF(Idptr) 
FERROR(Idptr) 
FILENO(ldptr) 
SETBUF(ldptr, buf) 

LDFCN( 4) 

See the manual entries for the corresponding standard 
input/output library functions for details on the use of these mac­
ros. 

The program must be loaded with the object file access routine 
library libId.a. 

CAVEAT 
The macro FSEEK defined in the header file Idfcn.h translates 
into a call to the standard input/output function Jseek(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 obj ect file members! 

SEE ALSO 
fseek(3S), Idahread(3X), Idclose(3X), Idfhread(3X), Idlread(3X), 
Idlseek(3X), Idohseek(3X), Idopen(3X), Idrseek(3X), Idlseek(3X), 
Idshread(3X), Idtbindex(3X), Idtbread(3X), Idtbseek(3X). 
Common Obiect F£le Format, by 1. S. Law. 
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NAME 
linenum - line number entries in a common object file 

SYNOPSIS 
#include <linenum.h> 

DESCRIPTION 
Compilers based on pee generate an entry in the object file for 
each C source line on which a breakpoint is possible (when 
invoked with the -g option; see ee(l)). Users can then reference 
line numbers when using the appropriate software test system (see 
sdb(l)). The structure of these line number entries appears below. 

struct lineno 
{ 

union 
{ 

long l_symndx ; 
long l_paddr ; 

} l_addr; 
unsigned short l_lnno; 

} ; 
Numbering starts with one for each function. The initial line 
number entry for a function has Clnno equal to zero/ and the sym­
bol table index of the function's entry is in Lsymndx. Otherwise/ 
Clnno is non-zero/ and Lpaddr is the physical address of the code 
for the referenced line. Thus the overall structure is the following: 

Caddr Clnno 

function symtab index 0 
physical address line 
physical address line 

function symtab index 0 
physical address line 
physical address line 

SEE ALSO 
cC(l), sdb(l), a.out(4). 
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NAME 
master - master device information table 

DESCRIPTION 
This file is used by the kernel to obtain device information. The 
file consists of 3 parts, each separated by a line with a dollar sign 
($) in column 1. Part 1 contains device information; part 2 con­
tains names of devices that have aliases; part 3 contains tunable 
parameter information. Any line with an asterisk (*) in column 1 
is treated as a comment. 

Part 1 contains lines consisting of at least 6 fields, with the fields 
delimited by tabs and/or blanks: 

Field 1: device name (8 characters maximum). 
Field 2: device mask (octal)-each "on" bit indicates 

that the handler exists: 
002000 info 
001000 release 
000400 strategy 
000200 print 
000100 initialization handler 
000040 power-failure handler 
000020 open handler 
000010 close handler 
000004 read handler 
000002 write handler 
000001 ioctl handler. 

Field 3: device line discipline mask (octal)- each "on" 
bit indicates that the handler exists: 
000200 modem interrupt handler 
000100 output handler 
000040 input handler 
000020 ioctl handler 
000010 write handler 
000004 read handler 
000002 close handler 
000001 open handler. 

Field 4: device type indicator (octal): 
000200 allow only one of these devices 
000100 suppress count field in the conr.c 

file 
000040 suppress interrupt vector 
000020 required device 
000010 block device 
000004 character device 
000002 floating vector 
000001 fixed vector. 

Field 5: handler prefix (4 characters maximum). 
Field 6: major device number for block-type device. 
Field 7: major device number for character-type device. 

Part 2 contains lines with 2 fields each: 
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Field 1: 
Field 2: 

MASTER (4) 

alias name of device (8 characters maximum). 
reference name of device (8 characters max­
imum; specified in part 1). 

Part 3 contains lines with 2 or 3 fields each: 

Field 1: parameter name (as it appears in description 
file; 20 characters maxim urn). 

Field 2: parameter name (as it appears in the conr.c 
file; 20 characters maximum). 

Field 3: default parameter value (20 characters max­
imum; parameter specification is required if this 
field is omitted). 
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NAME 
mnttab - mounted file system table 

SYNOPSIS 
#include < mnttab.h > 

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

struct mnttab { 
char 

}; 

char 
short 
time_t 

mt_dev[lO]; 
mt_filsys[10]; 
mt_ro_fig; 
mt_time; 

Each entry is 26 bytes in length; the first 10 bytes are the null­
padded name of the place where the special file is mounted; the 
next 10 bytes represent the null-padded root name of the mounted 
special file; the remaining 6 bytes contain 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 system 
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 

FILES 

Pas8wd contains for each user the following information: 

login name 
encrypted password 
numerical user 10 
numerical group 10 
GCOS job number, box number, optional GCOS user 10 
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 GCOS field is used only 
when communicating with that system, and in other installations 
can contain any desired information. Each user is separated from 
the next by a new-line. If the password field is null, no password 
is demanded; if the Shell field is null, the Shell itself is used. 

This file resides in directory / etc. Because of the encrypted pass­
words, it can and does have general read permission and can be 
used, for example, to map numerical user ID's to names. 

The encrypted password consists of 13 characters chosen from a 
64 character alphabet (0, /, O-g, A-Z, a-z), except when the 
password is null in which case the encrypted password is also null. 
Password aging is effected for a particular user if his encrypted 
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 super-user.) 

The first character of the age, M say, denotes the maximum 
number of weeks for which a password is valid. A user who 
attempts to login after his password has expired will be forced to 
supply a new one. The next character, m say, 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 week; z = 63 weeks). 
If m = M = 0 (derived from the string 0 or 00) the user will be 
forced to change his password the next time he logs in (and the 
"age" will disappear from his entry in the password file). If m > 
M (signified, e.g., by the string oj) only the super-user will be able 
to change the password. 

/etc/passwd 

SEE ALSO 

BUGS 

login(IM), passwd(I), a64I(3C), crypt(3C), getpwent(3C), group( 4). 

On the UNIX PC, the passwd file is often manipulated by user­
level Administration functions performed through the Office. 
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Haphazard modification by the user of /etc/passwd can 
thoroughly confuse this set of functions. 
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NAME 
phone - phone directory file format 

DESCRIPTION 
The phone directory (.phdir) files created by the Telephone 
Manager may be used by other programs. These files store tele­
phone directory and user preference information. 

Header 
The .phdir file header occupies the first 256 bytes of the file and 
is organized in fields as follows. User preference items described 
below can be set through the Telephone Preferences in the Office. 

Field Description 

Magic Number (short) 
Version (short) 
Revision (short) 
No. of Recs. (short) 
Max. Rec. No. (short) 
N1 (short) 

N2 (short) 
N3 (short) 
N4 (short) 
N5 (short) 
N6 (short) 
N7 (short) 
N8 (short) 
N9 (short) 
NlO (short) 
NIl (short) 
N12 (short) 
N13 (short) 
N14 (short) 
N15 (short) 
SLKI ( short) 

SLK2 (short) 
SLK3 (short) 
SLK 4 (short) 
SLK5 (short) 
SLK6 (short) 
SLK7 ( short) 
01 (short) 

Number of records contained in the file. 
Largest record number used in the file. 
Pointers to up to 15' records to be 
included in the Call Screen. 

Pointers to up to 7 records associated 
with the function keys F1, F3-F8. The 
Telephone Manager places a call to the 
associated number when the function key 
is pressed with Shift. No record is associ­
ated with F2 since Shift-F2 displays the 
Call Screen. 

Pointers to up to 14 records associated 
with other keyboard keys. Consult the 
AT&T UNIX PC Telephone Manager 
User's Guide for detailed keyboard infor­
mation. 
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02 (short) 
03 (short) 
04 (short) 
05 (short) 
06 (short) 
07 (short) 
08 (short) 
09 (short) 
010 (short) 
011 (short) 
012 (short) 
013 (short) 
014 (short) 
*Nl (long) 

*N2 (long) 
*N3 (long) 
*N4 (long) 
*N5 (long) 
*N6 (long) 
*N7 (long) 
*N8 (long) 
*N9 (long) 
*NlO (long) 
*Nll (long) 
FO (short) 

Fl (short) 
F2 (short) 
SEC (short) 

FLAGI (short) 

FLAG2 (short) 

FLAG3 (short) 

FLAG4 (short) 

FLAGS (short) 

FLAG6 ( short) 

FLAG7 (short) 
FLAG8 (short) 

Data 

(AT&T UNIX PC Only) PHONE ( 4) 

Character pointers to the field names for 
the directory entry form. 

Pointers to the fields that are to be 
displayed in the directory entry form 
(user preference item). 

Number of seconds to delay before log­
ging call (user preference item). 
Number of entries allowed in the history 
list before a warning is issued (user 
preference item). 
Logging of incoming calls enabled or dis­
abled (user preference item). 
Logging of outgoing calls enabled or dis­
abled (user preference item). 
Invoke Telephone Manager on off-hook 
enabled or disabled (user preference 
item). 
Display beginning of notes enabled or dis­
abled (user preference item). 
Display beginning of history list enabled 
or disabled (user preference item). 
Reserved. 
Reserved. 

Following the header, bytes 256 to 1023 contain the names 
assigned to the fields in the directory entry form. Several of these 
are user preference items. 
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Bytes 1024 through 1535 contain the master list of the data 
records. The maximum possible record number is 65536. Bytes 
1536 through 15359 contain the index list for the records. 

Following the index list are the data records. Each record consists 
of a string for each field of the directory entry form, delimited by 
\n. When a field is empty, no string appears between the delim­
iters. 

SEE ALSO 
phone(7), dial(3C), AT&T UNIX PC Telephone Manager User's 
Gut"de. 

- 3-



PNCH( 4) PNCH(4) 

NAME 
pnch - file format for card images 

DESCRIPTION 
The PNCH format is a convenient representation for files consist~ 
ing 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 0-80) of data bytes that follow. The 
data bytes are ~ 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. 
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NAME 
profile - setting up an environment at login time 

DESCRIPTION 

FILES 

If your login directory contains a file named .profile, that file will 
be executed (via the shell's exec .profile) before your session 
begins; .profiles are handy for setting exported environment vari­
ables and terminal modes. If the file / etc/ 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 
urn ask 22 
#= Tell me w hen new mail comes in 
MAIL= /usr /mail/myname 
#= Add my /bin directory to the shell search sequence 
PATH=$PATH:$HOME/bin 
#= Set terminal type 
echo "terminal: \c" 
read TERM 
case $TERM in 

300) 

esac 

300s) 
450) 
hp) 
745\ 735) 
43) 
4014\ tek) 
*) 

$HOME/ .profile 
/ etc /profile 

stty cr2 nlO tabs; tabs;; 
stty cr2 nlO tabs; tabs;; 
stty cr2 nlO tabs; tabs;; 
stty crO nlO tabs; tabs;; 
stty cr1 nil -tabs; TERM=745;; 
stty cr1 nlO -tabs;; 
stty crO nlO -tabs ff1; TERM=4014; echo "\33;";; 
echo "$TERM unknown";; 

SEE ALSO 

BUGS 

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

On the UNIX PC the profile file is often manipulated by user-level 
Administration functions performed through the Office. Hapha­
zard modification by the user of / etc/ profile can thoroughly con­
fuse this set of functions. 
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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 refer­
ence in the text or data. If relocation information is present, it 
will be in the following format. 

struct reloc 
{ 

long 
long 
short 

r_vaddr ; /* (virtual) address of reference * / 
r_symndx; /* index into symbol table * / 
r_type ; /* relocation type * / 

} ; 

/* 
* All generics 
* reloc. already performed to symbol in the same section 
*/ 

#define R...ABS o 

/* 
* 3B generic 
* 24-bit direct reference 
* 
* 
* 
* 

24-bit "relative" reference 
16-bit optimized "indirect" TV reference 
24-bit "indirect" TV reference 
32-bit "indirect" TV reference 

*/ 
#define R_DIR24 04 
#define R.-REL24 05 
#define R_OPT16 014 
#define R_IND24 015 
#define R_IND32 016 

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

#define R_RELBYTE 017 
#define R.-RELWORD 020 
#define R.-RELLONG 021 
#define RYCRBYTE 022 
#define RYCRWORD 023 
#define RYCRLONG 024 

As the linlc editor reads each input section and performs reloca­
tion, the relocation entries are read. They direct how references 
found within the input section are treated. 
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The reference is absolute, and no relocation is 
necessary. The entry will be ignored. 

A direct, 16-bit reference to a symbol's virtual 
address. 

A "PC-relative," 16-bit reference to a symbol's 
virtual address. Relative references occur in 
instructions such as jumps and calls. The actual 
address used is obtained by adding a constant to 
the vaiue of the program counter at the time the 
instruction is executed. 

An indirect, 16-bit reference through a transfer 
vector. The instruction contains the virtual 
address of the transfer vector, where the actual 
address of the referenced word is stored. 

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

A direct, 24-bit reference to a symbol's virtual 
address. 

A "PC-relative," 24-bit reference to a symbol's 
virtual address. Relative references occur in 
instructions such as jumps and calls. The actual 
address used is obtained by adding a constant to 
the value of the program counter at the time the 
instruction is executed. 

An optimized, indirect, 16-bit reference through a 
transfer vector. The instruction contains the 
offset into the transfer vector table to the transfer 
vector where the actual address of the referenced 
word is stored. 

An indirect, 24-bit reference through a transfer 
vector. The instruction contains the virtual 
address of the transfer vector, where the actual 
address of the referenced word is stored. 

An indirect, 32-bit reference through a transfer 
vector. The instruction contains the virtual 
address of the transfer vector, where the actual 
address of the referenced word is stored. 

R_RELBYTE A direct 8 bit reference to a symbol's virtual 
address. 

R_RELWORD A direct 16 bit reference to a symbol's virtual 
address. 

R_RELLONG A direct 32 bit reference to a symbol's virtual 
address. 

R_PCRBYTE A "PC-relative," 8 bit reference to a symbol's vir­
tual address. 

R_PCRWORD A ((PC-relative," 16 bit reference to a symbol's 
virtual address. 
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R_PCRLONG A "PC-relative," 32 bit reference to a symbol1s 
virtual address. 

On the VAX. processors relocation of a symbol index of -1 indicates 
that the relative difference between the current segment1s start 
address and the program IS 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 assembler 
and automatically utilized by the link editor. A link editor option 
exists for removing the relocation entries from an object file. 

SEE ALSO 
Id(l), strip(l), a.out( 4), syms( 4). 
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NAME 
sccsfile - format of sees file 

DESCRIPTION 
An sees file is an ASCII file. It consists of six logical parts: the 
checksum, the delta table (contains information about each delta), 
user names (contains login names and/or numerical group IDs of 
users who may add deltas), flags (contains definitions of internal 
keywords), comments (contains arbitrary descriptive information 
about the file), and the body (contains the actual text lines inter­
mixed with control lines). 

Throughout an sees file there are lines which begin with the 
ASCII SOH (start of heading) character (octal 001). This charac­
ter is hereafter referred to as the control character and will be 
represented graphically as @. Any line described below which is 
not depicted as beginning with the control character is prevented 
from beginning with the control character. 

Entries of the form DDDDD represent a five digit string (a 
number between 00000 and 99999). 

Each logical part of an sees file is described in detail below. 

Checksum 
The checksum is the first line of an sees file. The form 
of the line is: 

@hDDDDD 

The value of the checksum is the sum of all characters, 
except those of the first line. The @h provides a magic 
number of (octal) 064001. 

Delta table 
The delta table consists of a variable number of entries of 
the form: 

@8DDDDD/DDDDD/DDDDD 

@d <type> <sees ID> yr/mo/da hr:mi:se <pgmr> DDDDD DDDDD 

@iDDDDD ••• 

@xDDDDD ••• 

@gDDDDD ••• 

@m <MR number> 

@c <comments> ••• 

@e 

The first line (@s) contains the number of lines 
inserted/deleted/unchanged respectively. The second line 
(@d) contains the type of the delta (currently, normal: D, 
and removed: R), the sees ID of the delta, the date and 
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time of creation of the delta, the login name correspond­
ing to the real user ID at the time the delta was created, 
and the serial numbers of the delta and its predecessor, 
respectively. 

The @i, @x, and @g lines contain the serial numbers of 
deltas included, excluded, and ignored, respectively. 
These lines are optional. 

The @m lines (optional) each contain one MR number 
associated with the delta; the @c lines contain comments 
associated with the delta. 

The @e line ends the delta table entry. 

User names 

Flags 

The list of login names and/or numerical group IDs of 
users who .may add deltas to the file, separated by new­
lines. The lines containing these login names and/or 
numerical group IDs are surrounded by the bracketing 
lines @u and @U. An empty list allows anyone to make a 
delta. 

Keywords used internally (see admin( 1) for more informa­
tion on their use). Each flag line takes the form: 

@f <flag> < optional text> 

The following flags are defined: 
@f t < type of program> 
@f v <program name> 
@fi 
@fb 
@fm 
@ff 
@fc 
@fd 
@fn 
@fj 

<module name> 
<floor> 
<ceiling> 
< default-sid> 

@f I <lock-releases> 
@f q < user defined> 
@f z <reserved for use in interfaces> 

The t flag defines the replacement for the %Y% 
identification keyword. The v flag controls prompting for 
MR numbers in addition to comments; if the optional text 
is present it defines an MR number validity checking pro­
gram. The i flag controls the warning/error aspect of the 
"No id keywords" message. When the i flag is not 
present, this message is only a warning; when the i flag is 
present, this message will cause a "fatar' error (the file 
will not be gotten, or the delta will not be made). When 
the b flag is present the - b key letter may be used on the 
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get command to cause a branch in the delta tree. The m 
flag defines the first choice for the replacement text of the 
%M% identification keyword. The f flag defines the 
"floor" release; the release below which no deltas may be 
added. The e flag defines the "ceiling" release; the release 
above which no deltas may be added. The d flag defines 
the default SID to be used when none is specified on a get 
command. The n flag causes delta to insert a "null" delta 
(a delta that applies no changes) in those releases that are 
skipped when a delta is made in a new release (e.g., when 
delta 5.1 is made after delta 2.7, releases 3 and 4 are 
skipped). The absence of the n flag causes skipped 
releases to be completely empty. The j flag causes get to 
allow concurrent edits of the same base SID. The I flag 
defines a list of releases that are locked against editing 
(get(l) with the -e keyletter). The q flag defines the 
replacement for the %Q% identification keyword. z flag 
is used in certain specialized interface programs. 

Comments 

Body 

SEE ALSO 

Arbitrary text surrounded by the bracketing lines @t and 
@T. The comments section typically will contain a 
description of the file's purpose. 

The body consists of text lines and control lines. Text 
lines don't begin with the control character, control lines 
do. There are three kinds of control lines: insert, delete, 
and end, represented by: 

@IDDDDD 
@DDDDDD 
@EDDDDD 

respectively. The digit string is the serial number 
corresponding to the delta for the control line. 

admin(l), delta(l), get(l), prs(l). 
Source Code Control System User'8 Gua"de in the UNIX System 
User's Guide. 
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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 data within the file. Each section within an 
object file has its own header. The C structure appears below. 

struct scnhdr 
{ 

} ; 

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

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

File pointers are byte offsets into the file; they can be used as the 
offset in a call to Jseek(3S). If a section is initialized, the file con­
tains the actual bytes. An uninitialized section is somewhat 
different. It has a size, symbols defined in it, and symbols that 
refer to it. But it can have no relocation entries, line numbers, or 
data. Consequently, an uninitialized section has no raw data in 
the object file, and the values for s_scnptr, s_relptr, s_lnnoptr, 
s_nreloc, and s_nlnno are zero. 

SEE ALSO 
ld(l), fseek(3S), a.out(4). 
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NAME 
shlib - shared library 

DESCRIPTION 

FILES 

UNIX PC UNIX supports a shared library. Its use results in 
significantly smaller programs, reduced startup times, and better 
runtime performance. This is accomplished by loading the library 
with the first program that invokes it. The library is then shared 
with subsequent programs. Once loaded, the library remains in 
place until the system is reset. 

The shared library contains all the routines traditionally loaded by 
-lc, -ltam, and -ltermlz'b. 

Use of the shared library requires a change to the makefiles. 
Source code remains unchanged. The typical makefile link-load 
line is 

$(LD) $(LDFLAGS) -0 target objects -lc -ltam -ltermlib 

or 

$(CC) $(LDFLAGS) -0 target objects -ltam -ltermlib 

should be replaced with 

$(LD) $(LDFLAGS) $(SHAREDLIB) -0 target objects 

where target is the executable and obJects are the files with the .0 

suffixes. $(SHAREDLIB) is defined in $(MAKEINC)/Makepre.h. 

/lib/shlib 
/lib/shlib.ifile 
/lib/crtOs.o 

SEE ALSO 

BUGS 

cc(1), ld( 1). 

Programs that redefine symbols in the shared library cannot use it 
and must rename the conft.icting symbols. 
A shared library subroutine cannot contain a breakpoint. 
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NAME 
syms - common object file symbol table format 

SYNOPSIS 
#include <syms.h> 

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

File name 1. 
Function 1. 

Local symbols for function 1. 
Function 2 

Local symbols for function 2. 

Static externs for file 1. 

File name 2. 
Function 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 
{ 

} ; 

char 
long 
short 
unsigned short 
char 
char 

n_name[SYMNMLEN] ; 
n_value ; /* value of symbol */ 
nJcnum; /* section number */ 
n_type ; / * type and derived type * / 
n_sclass ; / * storage class * / 
n_numaux; / * number of aux entries * / 

Meaningful values and explanations for them are given in both 
syms.h and Common 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. 
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union auxent 
{ 

struct 
{ 

long 
union 
{ 

struct 
f 
~ 

unsigned short x_lnno; 
unsigned short x_size; 

} x_Insz; 
long x_fsize; 

} x_misc; 
union 
{ 

struct 
{ 

} 
struct 
{ 

long 
long 
x_fen; 

x_Innoptr; 
x_endndx; 

SYMS (4) 

unsigned short x_dimen[DIMNUM]; 
} x_ary; 

}; 

} x_fcnary; 
unsigned short x_tvndx; 

} x_sym; 
struct 
{ 

ehar x_fname[FILNMLEN]; 
} x_file; 
struct 
{ 

long x_scnlen; 
unsigned short x_nreloc; 
unsigned short x_nlinno; 

} x_scn; 

struct 
{ 

unsigned short x_tvlen; 
unsigned short x_tvran[2]; 

} x_tv; 

Indexes of symbol table entries begin at zero. 

SEE ALSO 
sdb(l), a.out(4), linenum(4). 
Common Object File Format by I. S. Law. 
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NAME 
ua - user agent configuration files 

DESCRIPTION 
The user agent configuration files in the directory / usr /lib / ua 
may be used by other programs. Since these files direct the 
actions of the user agent, they are protected against inadvertent 
modification. The files can be changed only by super user editing 
them in ed (or whatever) or by programmatic changes (e.g., an 
install or remove script). 

The configuration files are: 

Suffixes 

Office 

Administration 

Preferences 

Environment 

Defines file types and default 
actions on files. 

Defines initial office objects and 
their default actions. 

Defines 
objects. 

initial administration 

Defines initial objects for which 
preferences can be set. 

Defines environment variables. 

Provides access to emulator appli­
cations through the phone 
manager. 

All the files use a keyword = value syntax. The keyword is 
always at the beginning of a line, and a newline terminates the 
value. White space surrounding the keywords is ignored, as are 
empty lines. Keyword matches are case sensitive, and when an 
undefined keyword is found, the line is ignored. 

To insert a comment, start the line with a pound sign (#). 
To define new objects or environment variables, add files of these 
names in your home directory. User definitions add to the system 
definitions, and where conflicts occur, the user definitions override 
the system definitions. 

The filenames begin with an upper case letter so that they will 
appear first in directory listings. 

Obj ects and Actions 
Except for Environment, all the files define objects for the user 
agent and the legal actions (commands) that can be performed on 
them. The commands for any object must be taken from the set 
of user agent commands (see below). 

Before any objects are defined, the user agent knows about two 
classes of objects, files and menu objects, and about the com­
mands that operate on them. 

The file objects class includes all UNIX files. Initially, there are 
three objects defined in the files class: directories, executable files, 
and files. 

- 1 -



UA( 4) (AT&T UNIX PC only) UA( 4) 

No menu objects are initially defined. Menu objects are defined in 
the special files Office, Administration, and Preferences. (The 
last two files are menu objects in the Office menu.) 

The Suffixes file defines objects in the file class. These definitions 
override the default classification of files. That is, if a file is 
encountered with a defined suffix, it is assumed to be of that type, 
and whether the file is a directory or is executable is not checked. 

The following user agent comm::l.nds may be red.efined. for a partic­
ular object. For Menu objects, the default command is not 
redefinable: 

Command Object Default Action 

Copy Menu object No action (beep) 
Directory Copy directory and contents 
Executable file Copy the file 
File Copy the file 

Create Menu object No action (beep) 
Directory Create empty directory 
Executable file No action (beep) 
File Create empty file 

Delete Menu object No action (beep) 
Directory Delete directory and contents 
Executable file Delete file 
File Delete file 

Help Menu object No action (beep) 
Directory Enter user agent help at 

directory node 
Executable file Enter general user agent help 
File Enter general user agent help 

Move Menu object No action (beep) 
Directory Move directory and contents 
Executable file Move file 
File Move file 

Open Menu object No action (beep) 
Directory Invoke files manager to 

display 
Executable file Display file using 

default editor 
File Display file 

Print Menu object No action (beep) 
Directory No action 
Executable file Queue the file for 

printing 
File Queue the file for printing 
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Rename 

Run 

(AT&T UNIX PC only) 

Menu object 
Directory 
Executable file 
File 

Menu object 
Directory 
Executable file 

File 

No action (beep) 
Rename the directory 
Rename the file 
Rename the file 

No action (beep) 
No action (beep) 
Create window and execute 
file 
No action (beep) 

UA(4) 

When no command is explicitly selected in the user agent, the 
default action varies as follows: 

Menu object 
Directory 
Executable file 
File 

Perform Open command 
Perform Open command 
Perform Run command 
Perform Open command 

Except for Create, the above commands are obtained by selecting 
an object and then selecting either a command from the command 
menu, a function key, or function key label. 

In the Create case, selecting Create yields a create menu, whether 
or not an object is selected. The initial Create menu contains File 
folder, Modem Profile, Phone Number, RS-232 Profile, and Stan­
dard file (ASCII file). 

Suffixes 
The Suffixes file defines objects in the class files. The minimum 
information which must be specified is the object Name, the iden­
tifying Suffix, a Description (for use in folder displays), and the 
default action. 

The Name keyword definition begins the object definition. Subse­
quent keyword definitions are assumed to belong to this object 
until the next Name keyword is encountered. Other keywords 
that are typically defined (aside from the required set given above) 
are Create, Print, and Help. 

The following keywords can be used in the Suffixes file: 

Name = Object name 
The object name is used in the create menu. If the Create 
keyword is not defined, the default action on create will be 
to create an empty file with the user specified name and 
the appropriate suffix. The object name should be rela­
tively short, and embedded spaces are not allowed. 

Suffix = file name suffix 
The specified file name suffix is used to identify objects 
(files) of this type. For existing applications, two letter 
suffixes are used, a colon followed by an identifying letter. 
For example, :W for word processor documents, or :S for 
spreadsheets. The length of the user-supplied file name 
plus the suffix cannot exceed 14 characters. 

Description = Object description 
The obj ect description is used in folder displays. It should 
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be short enough to fit on a line with the file name (say 50 
characters max). If the first character of the description is 
an asterisk (*), then the description replaces the filename 
suffix in the folder display. Otherwise, the complete 
filename including the suffix is displayed. 

Default = Command 
Specifies which command is the default (typically Open or 
Run). 

Open == .l\.ction specification 
The action specification defines what to do when the file is 
opened via the user agent Open command. It typically 
involves creating a window and executing a process with 
the file passed to it as an argument. (See the "Action 
Specifications" section below for details.) 

Keyword = Action specification 
The remaining keywords that may be defined are all of 
this form. They are taken from the set of user agent com­
mands listed in the section ((Objects and Actions," and 
are optional. They should only be defined when the 
desired action differs from the default action. 

Comm_pkgs 
The Comm_pkgs file is used to support separately installed 
phone managers and terminal emulators, and to support external 
modems on any RS-232 port. 

Each entry defines a communications application that is invoked 
through the phone manager. All applications that are invoked in 
this way must have an entry in the Comm_pkgs file. A single 
application may have multiple entries under different names, 
allowing several methods of invocation. 

The following keywords can be used in the Comm_pkgs file: 

Name = 
Application package name. 

Suffix= 
The suffix the application package appends to its profiles. 

Connection= 
Defines the device type controlled by the application. It 
may be ACU, DIR, or OBM. 

Create= 
This is an optional field, depending upon the functionality 
supported by the application. It is the invocation sequence 
for the application to create a profile. 

Modify= 

Setup= 

This is also an optional field, depending upon the func­
tionality supported by the application. It is the invoca­
tion sequence for the application to modify a profile. 

The standard invocation sequence for the package. The 
phone manager does the device "set-up" and dialing. The 
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child process inherits the file descriptors. 

Nosetup= 
The invocation sequence when no phone number is present 
in the data entry. No device "set-up" is provided. 

Originate= 
Specifies whether the application may be invoked from the 
console only, a remote terminal only, or from either. 
Allowed values are CONSOLE, REMOTE, or BOTH. 

The "Setup" and "Nosetup" fields contain macros for substitution 
by the phone manager. The macros are limited to passing the fol­
lowing information to the application: 

PHONENUM=phone number 
DEVICE=full device path 
PROFNAME=full path of profile entry 
PID=process ID of the phone manager 
HOSTNAME=phone directory name field 
FN=phone device file descriptor 

Check the table below to determine if the "Nosetup" or "Setup" 
action is desired. 

Port and Device Type: Phone Manager Actions 

Phone Port Device Phone Manager 
Number Type Type Set-up Dial Invoke Macro 

yes serial ACU yes yes yes Setup 
no serial ACU no no yes Nosetup 
yes serial DIR Error 

Condition 
no serial DIR yes no yes Setup 
yes ph OBM yes yes yes Setup 
no ph OBM no no yes Nosetup 

The phone manager takes one of six paths. Port Types are either 
ser£al or ph (phone). Device Types are either an A CU 
(Automatic Calling Unit), which is a serial port to an external 
modem, DIR (direct) connection between a serial port and another 
computer, or OBM (On Board Modem) connecting to another 
computer. After determining whether or not to dial, the terminal 
emulator is invoked, and the macro Setup or Nosetup is used. 

Menu Objects 
The Office, Administration, and Preferences files define 
objects in the class menu objects. The minimum information 
which must be specified is the object Name and the action to take 
on Open. 

The Name keyword definition begins the object definition. Subse­
quent keyword definitions are assumed to belong to this object, 
until the next Name keyword is encountered. The other keyword 
that is typically defined is Help. 
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The following keywords can be used in a menu objects file: 

Name = Object name 
The object name is used when the menu is displayed. For 
example, the initial Office menu display consists of those 
names that are defined in the menu objects file 
/usr/lib/ua./Office. The object name should be rela­
tively short. 

Expert If the Expert keyword is present, then the menu itelU i:::> 

only displayed in expert mode. For example, the UNIX 
object in the Office menu has this keyword in its 
definition. 

MultiUser 
If the MultiUser keyword is present, then the menu item 
is only displayed in Multi-user mode. Multi-user mode can 
be changed via the user agent preferences form. 

Default = Command 
Specifies which command is the default (typically Open or 
Run). 

Open = Action specification 
The action specification defines what to do when the 
object is selected from the menu (or optionally when the 
object is opened via the user agent Open command). It 
typically involves creating a window and executing a pro­
cess. (See the "Action Specifications" section below for 
details). 

Keyword = Action specification 
The remaining keywords that may be defined are all of 
this form. They are taken from the set of user agent com­
mands listed in the section "Objects and Actions," and 
are optional. They should only be defined when the 
desired action differs from the default action. 

In general, Help is the only additional keyword defined. It is not 
desirable to allow the user to perform actions such as Copy, 
Create, Delete, Move, or Rename on menu objects. Those capabil­
ities are generally provided via install and remove scripts. Experi­
enced users, using the Bourne shell and a text editor, can create, 
delete, and rename objects at will. 

Action Specifications 
The action specification always starts with one of the following 
pseudo-commands: 

Command Arguments 

UA 
FM 
FO 
EXEC 
SH 
ERROR 

Menu objects file 
Directory 
Files 
File to execute 
File to execute as shell script 
String to display in message window 
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UA invokes another instance of the user agent, which takes as its 
menu the specified menu objects file. 

FM invokes another instance of the files manager, which displays 
the specified directory in a new window (folder display). 

FO performs a file operation on the specified files. The operation 
is specified via option characters as follows: 

-c Copy 
-d Delete (move to Wastebasket) 
-m Move 
-r Rename 
-i Destination is the invisible Clipboard 

EXEC executes the specified file in a fork, and any subsequent 
arguments are interpreted and passed to the process as arguments. 

SH executes the Bourne shell (/bio/sh) in a fork, and all argu­
ments are interpreted and passed to the shell as arguments. 

ERROR says that the command is illegal for the selected object. 
In the case of Create, ERROR prevents the object from being 
listed in the create menu. 

EXEC and SH have a number of variations, which are used 
depending on the intelligence of the process being invoked. The 
basic EXEC and SH assume no intelligence. They create a win­
dow of the default size, and fix file descriptors 0, I, and 2 to point 
to the window, then exec the process or the shell, and wait for its 
completion. 

The variations are specified via option characters as follows: 

-0 Run the process without a window 
-w Run the process without waiting 
-d Run the process in a dimensionless window 
-p Run the process with superuser privileges 

The following interpretation is performed on all arguments to the 
commands: 

%0 is replaced with the list of currently selected objects. 

%0 is replaced with the name of the currently selected 
object. It is an error if a list of objects is specified by the 
user, and the action specification contains a %0 argu­
ment. 

%N and %0 are the same as %0 and %0, respectively, 
except that the suffixes are stripped off the filename . 

... is replaced with the list of files in the current directory, 
or in the specified directory. 

Environment variables (which must start with $ a la the 
shell) are replaced with their current value. 
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In pathname specifications, the following substitutions are per­
formed: 

Filecabinet 
System 
Floppydisk 
Wastebasket 
Clipboard 
Parent 

$HOME/Filecabinet (or / if $HOME = /) 

/ 
/mnt 
$LOGDIR/Wastebasket 
$LOGDIR/Clipboard 

HOME and LOGDIR are the environment variables for the home 
directory and the login directory. They are the same in all cases 
except for the superuser, whose home directory is /, and whose 
login directory is the login directory of some selected user. 

FM and UA, in spite of the description given above, don't actu­
ally create any new processes. In order to minimize the drain on 
system resources (primarily swap space), these commands merely 
create a new window with the appropriate display. The user 
agent knows about multiple windows, and responds to commands 
from any of the windows that it owns. 

The windows created via UA and FM commands normally last 
until they are explicitly closed by the user. The -e option can be 
used on both these commands to create ephemeral windows. 
These windows are automatically closed after any action is taken 
on any of their objects. This option is useful in reducing "window 
clutter." 

EXEC and SH (and all of their variations) require complete path­
name specifications_ 

UA searches in the /usr /libJua directory for the menu objects 
file, and then in the login directory. If the file is found in both 
places, then the two files are merged to form a single menu. 

In the case of an action specification for Create, %0 refers to the 
name entered by the user in response to a prompt, and not to any 
preselected object. 

Environment Variables 
The user agent maintains the following environment variables and 
passes them on to all applications that it invokes: 

SHELL Path of default shell (initially /binJsh) 
EDIT Path of default editor (initially Jbin/ed) 
LOGDIR 

Path of login directory 

In expert mode, the user can alter the environment variables 
SHELL and EDIT, using the user agent preferences form. 

The user agent reads the values of its environment variables from 
the Environment files. The user agent Preferences form edits 
the Environment file in the login directory when a change is 
made. 

SEE ALSO 
uaupd(l), phone(7). 
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NAME 
utmp, wtmp - utmp and wtmp entry formats 

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

DESCRIPTION 
These files, which hold user and accounting information for such 
commands as who(l), write (1), and log£n(lM), have the following 
structure as defined by <utmp.h>: 

#define UTMP _FILE "/etc/utmp" 
# define WTMP _FILE "/etc/wtmp" 
#define ut_name ut_user 

struct utmp { 
char 
char 

}; 

char 

short 
short 
struct 

short 

short 
} ut_exit; 

ut_user[8]; 
ut_id[4]; 

ut_line[12J; 

ut_pid; 
ut_type; 
exit_status { 

e_termination; 

/ * Definitions for ut_type * / 
#define EMPTY 0 
#define RUNJNL 1 
#define BOOT_TIME 2 
#define OLD_TIME 3 
#define NEW_TIME 4 
#define INITYROCESS 5 

#define LOGIN_PROCESS 6 

7 
8 
9 

1* User login name * / 
1* /etc/inittab id * / 
/* (usually line #) * / 
1* device name * / 
1* (console, lnxx) * / 
/* process id * / 
/* type of entry * / 

/* Process termination * / 
1* status * / 
1* Process exit status * / 
1* The exit status of a * / 
1* process * / 
1* marked as * / 
/* DEAD_PROCESS. * / 
1* time entry was made * / 

1* Process spawned * / 
1* by "init" * / 
/* A "getty" process * / 
/* waiting for login * / 
1* A user process * / #define USER_PROCESS 

#define DEAD_PROCESS 
#define ACCOUNTING 
#define UTMAXTYPE ACCOUNTING /* Largest legal value * / 

/* of ut_type * / 
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FILES 

/* Special strings or formats used in the "ut_line" field when */ 
/ * accounting for something other than a process. * / 
/ * No string for the ut_line field can be more than 11 chars + * / 
/* a NULL in length. */ 
#define RUNLVL_MSG "run-Ievel %c" 
#define BOOT_MSG "system boot" 
#define OTIME_MSG "old time" 
#define NTIME_MSG "new time" 

/usr /includ€/utmp.h 
/etc/utmp 
/etc/wtmp 

SEE ALSO 
login(IM), who(I), write(I), getut(3C). 
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NAME 
intro - introduction to miscellany 

DESCRIPTION 

INTRa (5) 

This section describes miscellaneous facilities such as macro pack­
ages, character set tables, etc. 
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NAME 
ascii - map of ASCII character set 

SYNOPSIS 
cat /usr/pub/ascii 

DESCRIPTION 

FILES 

Asdi is a map of the ASCII character set, giving both octal and 
hexadecimal equivalents of each character, to be printed as 
needed. It contains: 

1000 nul 1001 sohl002 stxI003 etxl004 eotloo5 enql006 ackloo7 bel I 

1010 bs lOll ht 1012 nl 1013 vt 1014 np 1015 cr 1016 so 1017 51 I 

1020 dlel021 del 1022 dc21023 dC81024 dC41025 nakl026 synl027 etbl 

1080 canl081 em 1082 subl088 escl084 fs 1085 gs 1086 rs 1087 us I 

1040 sp 1041 I 1042" 1043 # 1044 $ 1045 % 1046 & 1047 , I 

1050 ( 1051) 1052 * 1058 + 1054, 1055 - 1056. 1057 / I 

1060 0 1061 1 1062 2 1068 8 1064 4 1065 5 1066 6 1067 7 I 

1070 8 1071 9 1072: 1078; 1074 < 1075 = 1076> 1077? I 

1100 IQ 1101 A 1102 B 1108 C 1104 D 1105 E 1106 F 1107 G I 

1110H 11llI 11l2J 1118K 1114L 1115M 11l6N 11170 I 

1120 P 1121 Q 1122 R 1128 S 1124 T 1125 U 1126 V 1127 W I 

1180 X 1181 Y 1182 Z 1188 [ 1184 \ 1185 J 1186' 1187 _ I 

1140 , I HI a. 1142 b 1148 c 1144 d 1145 e 1146 f 1147 g I 

1150 h 1151 I 1152 j 1158 k 1154 I 1155 m 1156 n 1157 0 I 

1160 P 1161 q 1162 r 1168 5 1164 t 1165 u 1166 v 1167 w I 

1170X 1171y 1172Z 1178 { 11741 1175} 1176- 1177 dell 

00 null 01 soh 

08 bs I 09 ht 

10 die I II del 

18 can I 19 em 

20 sp I 21 I 

28 ( I 29 ) 

80 0 I 81 1 

88 8 I 89 9 

400 I 41 A 

48 H I 49 I 

50 P I 51 Q 

58 X I 59 Y 

60 , I 61 a 

68 h I 69 1 

70 P I 71 q 

78 x I 79 Y 

lusr Ipub I ascii 

02 stx I 08 etx 

0& nl I Ob vt 

12 dc21 18 dc8 

1& sub 

22 " 

2& * 
82 2 

8& : 

42 B 

430 J 

52 R 

5& Z 

62 b 

6& j 

72 r 

730 Z 

1b esc 

28 # 
2b + 
88 8 

8b ; 

48 C 
4b K 

58 S 

5b [ 

68 c 

6b k 
78 5 

7b { 

04 eotl 05 enql 06 aekl 07 bel I 

Oc np I Od cr I Oe so I or 51 I 

14 dC41 15 nakl 16 synl 17 etbl 

Ie rs I Id gs I Ie rs I If us I 

24 $ I 25 % I 26 & I 27 , I 

2e, I 2d - I 2e. I 2f / I 

84 4 I 85 5 I 86 6 I 87 7 I 

8c < I 8d = I 8e > I 8f? I 

44 D I 45 E I 46 F I 47 G I 

4c L I 4d M I 4e N I 4 f 0 I 

54 T I 55 U I 56 V I 57 W I 

5e \ I 5d J I 5e I 5f I 

64 d I 65 e I 66 r I 67 g I 

6c I I 6d m I 6e n I 6f 0 I 

74 t I 75 u I 76 v I 77 w I 

7c I I 7d} I 7e - I 7f dell 
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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 sh (1), time (1), 
nice(1), nohup(l), etc., apply in searching for a file known 
by an incomplete path name. The prefixes are separated 
by colons (:). Login(l) sets PATH=:/bin:/usr/bin. 

HOME Name of the user's login directory, set by login(1M) from 
the password file passwd( 4). 

TERM The kind of terminal for which output is to be prepared. 
This information is used by commands, such as mm(1), 
which may exploit special capabilities of that terminal. 

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

Further names may be placed in the environment by the export 
command and "name=value" arguments in sh(1), or by exec(2). 
It is unwise to conflict with certain shell variables that are fre­
quently exported by .profile files: MAIL, PSi, PS2, IFS. 

SEE ALSO 
env(l), login(lM), sh(l), exec(2), getenv(3C), profile(4), term(5). 
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NAME 
eqnchar - special character definitions for eqn and neqn 

SYNOPSIS 
eqn /usr/pub/eqnchar [ files 1 I troft' [ options 1 
neqn /usr/pub/eqnchar [ files 1 I nroft' [ options 1 

DESCRIPTION 

FILES 

Eqnchar contains troff and nroff character definitions for con­
structing characters that are not available on the Wang Labora­
tories, Inc. C/A/T phototypesetter. These definitions are pri­
marily intended for use with eqn(l) and neqn; eqnchar contains 
definitions for the following characters: 

ciplus ciplus 1 1 1 1 square square 

citimes citimes langle langle circle circle 

wig wig rangle rangle blot blot 

-wig -w't°g hbar hbar bullet bullet 

> wig > wig ppd ppd prop prop 

<wig <wig <-> <-+ empty empty 

=wig =w'tg <=> ~> member member 

star star 1< 1< nomem nomem 

bigstar bigstar I> I> cupcup 

=dot =dot ang ang cap cap 

ors£gn ors£gn rang rang incl incl 

ands£gn ands£gn Sdot 3dot subsetsubset 

=del =del thl thl supset supset 

oppA oppA quarter quarter !subset!subset 

oppE oppE Squarter 3quarter !supset!supset 

angstrom angstrom degree degree scrLscrL 

==< ==<==> ==> 

/usr/pub/eqnchar 

SEE ALSO 
eqn( 1), nroff( 1 ). 
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NAME 
fcntl - file control options 

SYNOPSIS 
#include <fcntl.h> 

DESCRIPTION 
The Jentl(2) function provides for control over open files. This 
include file describes requests and arguments to Jent! and 
open(2). 

1* Flag values accessible to open(2) and fcntl(2) *1 
1* (The first three can only be set by open) *1 
#define O_RDONL Y 0 
#define O_WRONLY 1 
#define O_RDWR 2 
#define O_NDELAY 04 
#define O_APPEND 010 

1* Non-blocking I/O *1 
1* append (writes guaranteed *1 
1* at the end) *1 

#define O_DIRECT 01000001* Direct I/O *1 

1* Flag values accessible only to open(2) *1 
#define O_CREAT 00400 1* open with file create *1 

1* (uses third open arg)* 1 
#define O_TRUNC 01000 1* open with truncation *1 
#define O_EXCL 02000 1* exclusive open *1 

1* fcntl(2) requests *1 
#define F _DUPFD 0 
#define F _GETFD 1 
#define F _SETFD 2 
#define F _GETFL 3 
# define F _SETFL 4 
#define F _GETLK 5 
#define F _SETLK 6 
#define F _SETLKW 7 

1* Duplicate fildes *1 
1* Get fildes flags *1 
1 * Set fildes flags *1 
1 * Get file flags * 1 
1 * Set file flags *1 
1 * Get file lock *1 
1 * Set file lock *1 
1 * Set file lock and wait * 1 

1 * File segment locking set data type ...,. information passed 
to system by user * 1 

Ltype; 
I_whence; 
I_start; 

struct flock { 
short 
short 
long 
long 
int 

LIen; 1* len = 0 means until end of file *1 
Lpid; 

}; 

#define F _RDLCK 01 
#define F _WRLCK 02 
#define F _UNLCK 03 

SEE ALSO 
fcntl(2), open(2). 
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NAME 
greek - graphics for the extended TTY-37 type-box 

SYNOPSIS 
cat / usr / pu b / greek [I greek - Tterminal 1 

DESCRIPTION 

FILES 

Greek gives the mapping from ASCII to the "shift-out" graphics in 
effect between SO and SI on TELETYPE 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. The file con­
tains: 

alpha a A beta f3 B gamma ry \ 
GAMMA r G delta {; D DELTA !:1 W 
epsilon f S zeta ~ Q eta 1] N 
THETA e T theta 8 0 lambda ).. L 
LAMBDA A E mu J1. M nu v @ 

xi e X pi 1[" J PI n P 
rho p K sigma (J Y SIGMA ~ R 
tau l' I phi <P U PHI <I> F 
psi 1/J V PSI W H omega w C 
OMEGA 0 Z nabla V l not 
partial () 1 integral f 

jusr jbinj 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 [ -rsl 1 files 

DESCRIPTION 
These troff macros are used to layout the format of the entries of 
this manual. A skeleton entry may be found in the file 
/usr/man/u_man/manO/skeleton. These macros are used by 
the man(l) command. 

The default page size is 8.5/1X n/l, with a 6.5"X 10/1 text area; the 
-rsl option reduces these dimensions to 6/1 X gil and 
4.75/1 X 8.375/1, respectively; this option (which is not effective in 
nroff) also reduces the default type size from lO-point to 9-point, 
and the vertical line spacing from l2-point to lO-point. The 
-rV2 option may be used to set certain parameters to values 
appropriate for certain Versatec printers: it sets the line length to 
82 characters, the page length to 84 lines, and it inhibits underlin­
ing; this option should not be confused with the - Tvp option of 
the man(l) command, which is available at some UNIX sites. 

Any text argument below may be one to six "words". Double 
quotes ("") may be used to include blanks in a "word". If text is 
empty, the special treatment is applied to the next line that con­
tains text to be printed. For example, .1 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 para­
graph and after processing font- and size-setting macros, e.g., .1, 
.RB, .SM. Tab stops are neither used nor set by any macro 
except .DT and. TH. 

Default units for indents in are ens. When in is omitted, the pre­
vious indent is used. This remembered indent is set to its default 
value (7.2 ens in troff, 5 ens in nroff-this corresponds to 0.5/1 in 
the default page size) by .TH, .P, and .RS, and restored by .RE. 

.TH t 8 C n 

• SH text 
• SS text 
• B text 
• 1 text 
• SM text 
.RI a b 

Set the title and entry heading; t is the title, 8 is the 
section number, c is extra commentary, e.g., "local", 
n is new' manual name. Invokes .DT (see below). 
Place subhead text, e.g., SYNOPSIS, here . 
Place sub-subhead text, e.g., Options, here . 
Make text bold . 
Make text italic . 
Make text 1 point smaller than default point size . 
Concatenate roman a with italic b, and alternate 
these two fonts for up to six arguments. Similar mac­
ros alternate between any two of roman, italic, and 
bold: 

.IR .RB .BR .IB .BI 
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.P 

• HP in 
.TP in 

.IP t in 

.RS in 

.RE k 

.PM m 

.DT 

• PD v 

MAN(5 ) 

Begin a paragraph with normal font, point size, and 
indent. .PP is a synonym for .P. 
Begin paragraph with hanging indent . 
Begin indented paragraph with hanging tag. The 
next line that contains text to be printed is taken as 
the tag. If the tag does not fit, it is printed on a 
separate line. 
Same as • TP in with tag t; often used to get an 
indented paragraph "lithout a tag. 
Increase relative indent (initially zero). Indent all 
output an extra in units from the current left margin. 
Return to the kth relative indent level (initially, 
k=l; k=O is equivalent to k=l); if k is omitted, 
return to the most recent lower indent level. 
Produces proprietary markings; where m may be P 
for PRIVATE, N for NOTICE, BP for BELL 
LABORATORIES PROPRIETARY, or BR for 
BELL LABORATORIES RESTRICTED. 
Restore default tab settings (every 7.2 ens in troff, 5 
ens in nroff). 
Set the interparagraph distance to v vertical spaces . 
If v is omitted, set the interparagraph distance to the 
default value (O.4v in troff, Iv in nroff). 

The following strings are defined: 

\*R in troff, (Reg.) in nroff. 
\*S Change to default type size. 
\*(Tm Trademark indicator. 

The following number registers are given default values by .TH: 

IN Left margin indent relative to subheads (default is 7.2 
ens in troff, 5 ens in nroff). 

LL Line length including IN. 
PD Current interparagraph distance. 

CAVEATS 
In addition to the macros, strings, and number registers mentioned 
above, there are defined a number of internal macros, strings, and 
number registers. Except for names predefined by troff and 
number registers d, m, and y, all such internal names are of the 
form XA, where X is one of ), ], and }, and A stands for any 
alphanumeric character. 

If a manual entry needs to be preprocessed by cW(l), eqn(l) (or 
neqn), and/or tbl(l), it must begin with a special line, causing the 
man command to invoke the appropriate preprocessor(s). 

The programs that prepare the Table of Contents and the Per­
muted Index for this Manual assume the NAME section of each 
entry consists of a single line of input that has the following for­
mat: 

nameL name, name ... J \- explanatory text 

The macro package increases the inter-word spaces (to eliminate 
ambiguity) in the SYNOPSIS section of each entry. 
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FILES 

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(l)). Of course, if the input text of an entry contains 
requests for other fonts (e.g., .1, .RB, \fl), the corresponding fonts 
must be mounted. 

/usr /lib/tmac /tmac.an 
/usr /lib/ma.cros/ cmp.[nt].[dt].an 
/usr/lib/ma.cros/ucmp.[nt].an 
/usr/man/[ua]_man/manO/skeleton 

SEE ALSO 
nroff(l). 

BUGS 
If the argument to .TH contains any blanks and is not enclosed 
by double quotes (""), there will be bird-dropping-like things on 
the output. 

- 3-



MM(5) MM(5) 

NAME 
mm - the MM macro package for formatting documents 

SYNOPSIS 
mm [ options ] [ files ] 

nroff -mm [ options] [ files] 

nroff -em [ options] [ files] 

mmt [ options ] [ files ] 

troff -mm [ options ] [ files ] 

troff -em [ options ] [ files ] 

DESCRIPTION 

FILES 

This package provides a formatting capability for a very wide 
variety of documents. It is the standard package used by the BTL 
typing pools and documentation centers. The manner in which a 
document is typed in and edited is essentially independent of 
whether the document is to be eventually formatted at a terminal 
or is to be phototypeset. See the references below for further 
details. 

The -mm option causes nroff and troff 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. 

/usr/lib/tmac/tmac.m pointer to the non-compacted 
version of the package 

/usr/lib/macros/mm[nt] non-compacted version of the 
package 

/usr/lib/macros/cmp.[nt].[dt].m compacted version of the pack­
age 

/usr/lib/macros/ucmp.[nt].m initializers for the compacted 
version of the package 

SEE ALSO 
mm(l)) nroff(1). 
MM-Memorandum Macros by D. W. Smith and J. R. Mashey. 
Typing Documents with MM by D. W. Smith and E. M. Piskorik. 
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NAME 
modemcap - modem capability data base 

SYNOPSIS 
jusr jlibjuucpjmodemcap 

DESCRWTION 
Modemcap is a data base describing modems, in the same manner 
as termcap describes terminals. Modems described in the modem­
cap data base and connected to an RS-232 port can then be 
passed commands by standard dial(3) routines. 

Modems named in modemcap are identified in the L-devices file, 
which is maintained by the Administration software, as follows: 

ACU ttyOOO name speed 

ACU defines the modem to uucp, ttyOOO is the device used, 
name is the name given to the modem in the modemcap entry, 
and speed is the baud rate used by the modem. 

See termcap(5) for a description of the format used for modemcap 
entries. 

Commands 

FILES 

Where termcap defines terminal capabilities, modemcap defines 
modem commands. The available commands are described in the 
table below. See termcap(5) for an explanation of the command 
types and syntax. 

Name Type Description 

a[a-z,O-9] 
b[a-z,O-9] 
c[a-z,O-9] 

d[a-z,O-9] 
eh 
es 
m[a-z,O-9] 
n[a-z,O-9] 
pa 
ph 

pp 
ps 
pt 
pw 
s[a-z,O-9] 
t[a-z,O-9] 
w[a-z,O-9] 

str 
str 
str 

num 
str 
char 
num 
num 
char 
str 

str 
char 
str 
char 
str 
str 
char 

Abort EQUAL with string as error 
Abort NOT_EQUAL with string as error 
Compare string to previous results of (w' 
(not including terminator) 
Delay num seconds 
End of phone string 
primary Command start character 
Skip num instructions EQUAL 
Skip num instructions NOT_EQUAL 
Pause character (replaces [-]) 
Send (srt,phone#,eh). If not defined, then 
no string sent 
Controls modem for pulse dialing 
Primary command start character 
Controls modem for tone dialing 
Wait character (replaces [w=]) 
Send (ps,str,es) if ps and es are defined 
Send str 
Read characters until get character 
specified (nulls are ignored) 

jusr jlibjuucpjmodemcap 

jusr jlibjuucpjL-devices 

file containing modem descrip­
tions 
logical device identification file 
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SEE ALSO 
termcap(5), dial(3), uucp(1). 
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NAME 
mptx - the macro package for formatting a permuted index 

SYNOPSIS 
nroft' -mptx [ options 1 [ files 1 

DESCRIPTION 

FILES 

This package provides a definition for the .xx macro used for for­
matting a permuted index as produced by ptx(l). 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 conjunction with the MM macro 
package. In this case, the -mptx option must be invoked after 
the -mm call. For example: 

nroff -cm -mptx file 
or 

mm -mptx file 

/usr/lib/tmac/tmac.ptx pointer to the non-compacted version 
of the package 

/usr /lib/macros/ptx non-compacted version of the package 

SEE ALSO 
mm(l), nrofI(l), ptx(l), mm(5). 
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NAME 
regexp - regular expression compile and match routines 

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

#include <regexp.h> 

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

int step(string, expbuf) 
cha.r *string, *expbuf; 

DESCRIPTION 
This page describes general purpose regular expression matching 
routines in the form of ed(l), defined in /usr/include/regexp.h. 
Programs such as ed(1), sed(1), grep(l), expr(l), etc., which per­
form regular expression matching, use this source file. In this way, 
only this file need be changed to maintain regular expression com­
patibility. 

The interface to this file is unpleasantly complex. Programs that 
include this file must have the following five macros declared 
before the "#include <regexp.h> " statement. These macros are 
used by the compile routine. 

GETC( ) Return the value of the next character in 
the regular expression pattern. Successive 
calls to GETC() should return successive 
characters of the regular expression. 

PEEKC( ) 

UNGETC(c) 

RETURN(pointer) 

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 c to be returned by 
the next call to GETC() (and PEEKC( )). 
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. 

This macro is used on normal exit of the 
compile routine. The value of the argu­
ment pointer is a pointer to the character 
after the last character of the compiled reg­
ular expression. This is useful to programs 
which have memory allocation to manage. 
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ERROR( val) This is the abnormal return from the com­
pile routine. The argument val is an error 
number (see table below for meanings). 
This call should never return. 

ERROR 
11 
16 
25 
35 

MEANING 
Range endpoint too large. 
Bad number. 
"\digit" out of range. 
Illegal or missing delilniter. 

41 No remembered search string. 
42 \( \) imbalance. 
43 Too many \(. 
44 More than 2 numbers given in \ { \}. 
45 } expected after \. 
46 First number exceeds second in \ { \}. 
49 [ ] imbalance. 
50 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 com­
pile 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 next parameter expbuf is a. character pointer. It points to the 
place where the compiled regular expression will be placed. 

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

The parameter eo! is the character which marks the end of the 
regular expression. For example, in ed(1), this character is usually 
aj. 
Each program that includes this file must have a #define state­
ment for INIT. This definition will be placed right after the 
declaration for the function compile and the opening curly brace 
({). It is used for dependent declarations and initializations. Most 
often it is used to set a register variable to point to the beginning 
of the regular expression so that this register variable can be used 
in the declarations for GETC( ), PEEKC( ) and UNGETC(). Other­
wise 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) 
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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 expression 
which was obtained by a call of the function comp£le. 

The function step returns one, if the given string matches the reg­
ular 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 loc1. This is a 
pointer to the first character that matched the regular expression. 
The variable loc2, which is set by the function advance, points 
the character after the last character that matches the regular 
expression. Thus if the regular expression matches the entire line, 
loci will point to the first character of string and loc 2 will point 
to the null at the end of string. 

Step uses the external variable drcf which is set by compile if the 
regular expression begins with A. If this is set then 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 com­
piled expression and eircf should be set to that saved value before 
each call to step. 

The function advance 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 until advance returns a one indicating 
a match or until the end of string is reached. If one wants to con­
strain string to the beginning of the line in all cases, step need 
not be called, simply call advance. 

When advance encounters a * or \ { \} sequence in the regular 
expression it will advance its pointer to the string to be matched 
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 the string is reached. If the 
external character pointer loes is equal to the point in the string 
at some time during the backing up process, advance will break 
out of the loop that backs up and will return zero. This is used be 
ed(l) and sed(1) for substitutions done globally (not just the first 
occurrence, but the whole line) so, for example, expressions like 
s!y*!!g do not loop forever. 

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

EXAMPLES 
The following is an example of how the regular expression macros 
and calls look from grep(l): 

#define INIT register char *sp = instring; 
#define GETC( ) ( *sp++ ) 
#define PEEKC( ) ( *sp ) 
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FILES 

#define UNGETC( c) 
#define RETURN(c) 
#define ERROR(c) 

#include <regexp.h> 

( --sp) 
return; 
regerr( ) 

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

if(step(1inebuf, expbuf)) 
succeed( ); 

/usr /include/regexp.h 

SEE ALSO 

BUGS 

ed(l), grep(l), sed(l). 

The handling of cire! is kludgy. 
The routine eemp is equivalent to the Standard I/0 routine 
strnemp and should be replaced by that routine. 
The actual code is probably easier to understand than this manual 
page. 
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NAME 
stat - data returned by stat system call 

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

DESCRIPTION 

FILES 

The system calls stat and /stat return data whose structure IS 

defined by this include file. The encoding of the field sCm ode is 
defined in this file also. 

/* 
* Structure of the result of stat 
*/ 

struct stat 
{ 

}; 

dev_t 
ino_t 
ushort 
short 
ushort 
ushort 
dev_t 
ofCt 
time_t 
time_t 
time_t 

#define S_IFMT 
#define S_IFDIR 
#define S_IFCHR 
#define S_IFBLK 
#define S_IFREG 
#define S_IFIFO 
#define S_ISUID 
#define S_ISGID 
#define S_ISVTX 

st_dev; 
st_ino; 
st_mode; 
st_nlink; 
st_uid; 
st~id; 
st_rdev; 
st_size; 
st_atime; 
st_mtime; 
st_ctime; 

0170000 /* type of file */ 
0040000 / * directory * / 
0020000 /* character special */ 
0060000 / * block special * / 
0100000 /* regular */ 
0010000 /* fifo * / 
04000 /* set user id on execution */ 
02000 / * set group id on execution * / 
01000 /* save swapped text even after * / 

1* use */ 
#define S_IREAD 00400 /* read permission, owner * / 
#define S_IWRITE 00200 /* write permission, owner */ 
#define S_IEXEC 00100 /* execute/search permission, * / 

/usr /include/sys/types.h 
/usr /include/sys/stat.h 

1* owner */ 

SEE ALSO 
stat(2), types(5). 
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Commands whose behavior depends on the type of terminal 
should accept arguments of the form - Tterm where term 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(l), nroff(l), sh(l), stty(l), tabs(l), profile(4), environ(S). 

This is a small candle trying to illuminate a large, dark problem. 
Programs that ought to adhere to this nomenclature do so some­
what fitfully. 
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NAME 
term - conventional names for terminals 

DESCRIPTION 
These names are used by certain commands (e.g., nroff, mm(1), 
tabs(1)) and are maintained as part of the shell environment (see 
sh(I), projile(4), and environ(5)) in the variable $TERM: 

1520 Datamedia 1520 
1620 Diablo 1620 and others using the HyType II printer 
1620-12 same, in 12-pitch mode 
2621 Hewlett-Packard HP2621 series 
2631 Hewlett-Packard 2631 line printer 
2631-c Hewlett-Packard 2631 line printer - compressed mode 
2631-e Hewlett-Packard 2631 line printer - expanded mode 
2640 Hewlett-Packard HP2640 series 
2645 Hewlett-Packard HP264n series (other than the 2640 

300 
series) 
DASljDTCjGSI 300 and others using the HyType I 
printer 

300-12 same, in 12-pitch mode 
300s 
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 

DASljDTCjGSI300s 
DTC 382 
same, in 12-pitch mode 
Datamedia 3045 
TELETYPE Model 33 KSR 
TELETYPE Model 37 KSR 
TELETYPE Model 40/2 
TELETYPE Model 40/4 
TELETYPE Model 4540 
IBM 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 TI7 45 
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 

Up to 8 characters, chosen from [- a-z 0-9]' make up a basic ter­
minal name. Terminal sub-models and operational modes are dis­
tinguished by suffixes beginning with a -. Names should generally 
be based on original vendors, rather than local distributors. A ter­
minal acquired from one vendor should not have more than one 
distinct basic name. 
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NAME 
termcap - terminal capability data base 

SYNOPSIS 
/ etc/termcap 

DESCRIPTION 
Termcap is a data base describing terminals, used, e.g., by v£(1). 
Terminals are described in termcap by giving a set of capabilities 
which they have, and by describing how operations are performed. 
Padding requirements and initialization sequences are included in 
termcap. 

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" characters. The first name is 
always 2 characters long and is used by older version 6 systems 
which store the terminal type in a 16 bit word in a systemwide 
data base. The second name given is the most common abbrevia­
tion for the terminal, and the last name given should be a long 
name fully identifying the terminal. The second name should con­
tain no blanks; the last name may well contain blanks for reada­
bility. 

Capabilities 
(P) indicates padding may be specified. 
(P*) indicates that padding may be based on the number of lines 
affected. 

Name Type Pad? Description 

ae str (P) End alternate character set 

al str (P*) Add new blank line 

am bool Terminal has automatic margins 

as str (P) Start alternate character set 
bc str Backspace if not 'H 
bs bool Terminal can backspace with AH 
bt str (P) Back tab 
bw bool Backspace wraps from column a to last column 

CC str Command character in prototype if terminal settable 
cd str (P*) Clear to end of display 

ce str (P) Clear to end of line 

ch str (P) Like cm but horizontal motion only, line stays same 
cl str (P*) Clear screen 

cm str (P) Cursor motion 

co num Number of columns in a line 
cr str (P*) Carriage return, (default AM) 
cs str (P) Change scrolling region (vt100), like cm 

cv str (P) Like ch but vertical only 
da bool Display may be retained above 

dB num Number of millisec of bs delay needed 

db bool Display may be retained below 
dC num Number of millisec of cr delay needed 

dc str (P*) Delete character 

dF num Number of millisec of If delay needed 
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dl str (P*) Delete line 

dm str Delete mode (enter) 
dN num Number of millisec of nl delay needed 
do str Down one line 

dT num Number of millisec of tab delay needed 

ed str End delete mode 
ei str End insert mode; give " 
eo str Can erase overstrikes with a blank 

Ii str (P*) Hardcopy terminai page eject (deiauit AL) 
he bool Hardcopy termina.l 

hd str Half-line down (forward 1/2 linefeed) 
ho str Home cursor (if no cm) 
hu str Half-line up (reverse 1/2 linefeed) 
hz str Hazeltine; can't print -'s 

ic str (P) Insert character 
if str Name of file containing is 

im bool Insert mode (enter); give" 

in bool Insert mode distinguishes nulls on display 
ip str (P*) Insert pad after character inserted 

is str Terminal initialization string 
kO-k9 str Sent by "other" function keys 0-9 
kb str Sent by backspace key 

kd str Sent by terminal down arrow key 

ke str Out of ''keypad transmit" mode 
kh str Sent by home key 

kl str Sent by terminal left arrow key 
kn num Number of "other" keys 
ko str Termcap entries for other non-function keys 

kr str Sent by terminal right arrow key 

ks str Put terminal in "keypad transmit" mode 

ku str Sent by terminal up arrow key 

10-19 str Labels on "other" function keys 

li num Number of lines on screen or page 
II str Last line, first column (if no cm) 
ma str Arrow key map, used by vi version 2 only 
mi bool Safe to move while in insert mode 
ml str Memory lock on above cursor 
mu str Memory unlock (turn off memory lock) 

nc bool No correctly working carriage return (DM2500,H2000) 
nd str Non-destructive space (cursor right) 

nl str (P*) Newline character (default \n) 
ns bool Terminal is a CRT but doesn't scroll 
os bool Terminal overstrikes 
pc str Pad character (rather than nUll) 
pt bool Has hardware tabs (may need to be set with is) 
se str End stand out mode 

sf str (P) Scroll forwards 
sg num Number of blank chars left by so or se 
so str Begin stand out mode 
sr str (P) Scroll reverse (backwards) 
ta str (P) Tab (other than AI or with padding) 
tc str Entry of similar terminal - must be last 

te str String to end programs that use cm 
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ti 

uc 

ue 
ug 

ul 
up 

us 

vb 

ve 
vs 
xb 

xn 
xr 
xs 
xt 

str 

str 

str 
num 

bool 

str 
str 

str 
str 
str 

bool 
bool 
bool 

bool 
bool 

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 

TERMCAP(5) 

Terminal underlines even though it doesn't overstrike 

Upline (cursor up) 
Start underscore mode 

Visible bell (may not move cursor) 
Sequence to end open/visual mode 
Sequence to start open/visual mode 

Beehive (f1=escape, f2=ctri 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 1061) 

Additional capabilities used by tam(3T): 

Name Type Pad? Description 

BE str Bold end 

BO str Bold on 
CI str Cursor invisible 
GV str Cursor visible 

DE str Dim end 
DS str Dim start 

EE str End every attribute 

FE str Turn off SLK labels 
FL str Set SLK label (printf fmt string) 
KM str input key map (full pathname) 
XE str Overstrike end 
XS str Overstrike start 

A Sample Entry 
The following entry, which describes the Concept-lOO, is among 
the more complex entries in the termcap file as of this writing. 
(This partiCUlar Concept entry is outdated, and used as an exam­
ple only.) 

C 11 c 1 001 concept 100: is= \EU\Ef\E7\E5\E8\E 1 \ENH\EK\E\200\Eo& \200: \ 
:al=3*\EAR:am:bs:cd= 16*\EAC:ce= 16\E~:cl=2*AL:cm= /Ea% + % + :co#80: \ 
: dc= 16\EAA:dl=3*\E AB:ei= \E\200\:eo:im= \EAP: in:ip= 16*:124:mi:nd= \E=: \ 

:se= \Ed\Ee:so= \ED\EE:a=8\ t:ul:up= \E; :vb= \Ek\EK:xn: 

Entries may continue onto multiple lines by giving a \ as the last 
character of a line, and empty fields may be included for readabil­
ity (here between the last field on a line and the first field on the 
next). Capabilities in termcap are of three types: Boolean capabil­
ities which indicate that the terminal has some particular delays, 
numeric capabilities, and string capabilities, which give a sequence 
which can be used to perform particular terminal operations. 

Types of Capabilities 
All capabilities have two letter codes. For instance, the fact that 
the Concept has ((automatic margins" (i.e. an automatic return 
and linefeed when the end of a line is reached) is indicated by the 
capability am. Hence the description of the Concept includes am. 

- 3 -



TERMCAP( 5) TERMCAP(5) 

Numeric capabilities are followed by the character # and then the 
value. Thus co, which indicates the number of columns the termi­
nal has, gives the value 80 for the Concept. 

Finally, string valued capabilities, such as ce (clear to end of line 
sequence), are given by the two character code, an = and then a 
string ending at the next following:. 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 a integer, e.g. 20, 
or an integer followed by an *, i.e. 3 *. A * 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 pad­
ding required. When a * 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. 

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 and \r give a newline, return, 
tab backspace and formfeed. Finally, characters may be given as 
three octal digits after a \, and the characters A and \ may be 
given as \ A and \ \. If it is necessary to place a : 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 so that a \200 comes out as \000 
would. 

Preparing Descriptions 
We now outline how to prepare descriptions of terminals. 

The most effective way to prepare a terminal description is by imi­
tating the description of a similar terminal in termcap and build­
ing up a description gradually, using partial descriptions with ex 
to check that they are correct. Be aware that a very unusual ter­
minal may expose deficiencies in the ability of the termcap file to 
describe it or bugs in ex. To test a new terminal description you 
can set the environment variable TERMCAP to a path name of a 
file containing the description you are working on and 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 the editor. (This only works on version 7 sys­
tems.) 

Basic Capabilities 
The number of columns on each line for the terminal is given by 
the co numeric capability. If the terminal is a CRT, then the 
number of lines on the screen is given by the Ii capability. If the 
terminal wraps around to the beginning of the next line when it 
reaches the right margin, then it should have the am capability. 
If the terminal can clear its screen, then this is given by the cl 
string capability. If the terminal can backspace, then it should 
have the bs capability, unless a backspace is accomplished by a 
character other than "H, in which case you should give this 
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character as the be string capability. If it overstrikes (rather than 
clearing a position when a character is struck over) then it should 
have the os capability. 

A very important point here is that the local cursor motions 
encoded in termcap are undefined at the left and top edges of a 
CRT terminal. The editor will never attempt to backspace 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" ter­
minals. Thus the Model 33 Teletype is described as: 

t3133Itty33:co#72:os 

while the Lear Siegler ADM-3 is described as: 

clladm31311si adm3:am:bs:cl=AZ:li#24:co#80 

Cursor Addressing 
Cursor addressing in the terminal is described by a em string 
capability, with prz"ntf(3S)-like escapes (%x) in it. These substi­
tute to encodings of the current 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 then the column to which motion is desired, and the % 
encodings have the following meanings: 

%d as in printf, 0 origin 
%2 like %2d 
%3 like %3d 
%. like %c 
%+x adds x to value, then % 
% >xy if value > x adds y, no output. 
%r reverses order of line and column, no output 
%i increments line/column (for 1 origin) 
%% gives a single % 
%n exclusive or row and column with 0140 (DM2500) 
%B BCD (16 
%D Reverse coding (x-2 

Consider the HP2645, which, to get to row 3 and column 12, needs 
to be sent \E&aI2e03Y padded for 6 milliseconds. Note that the 
order of the rows and columns is inverted here, and that the row 
and column are printed as two digits. Thus its em capability is 
em=6\E&%r%2e%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, em=,A'T%.%. Terminals 
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, introduced 
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below). This is necessary because it is not always safe to transmit 
\t, \n ..... D and \r, as the system may change or discard them. 

A final example is the 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, leav­
ing the character at the current position unchanged, then this 
sequence should be given as nd (non-oPRt.ructive 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 very upper left corner of 
screen) then this can be given as ho; similarly a fast way of get­
ting to the lower left hand corner can be given as II; this may 
involve going up with up from the home position, but the editor 
will never do this itself (unless II does) because it makes no 
assumption about the effect of moving up from the home position. 

Area Clears 
If the terminal can clear from the current position to the end of 
the line, leaving the cursor where it is, this should be given as ceo 
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 
cd 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 apppa.r on the newly 
blank line. If the terminal can delete the line which the cursor is 
on, then 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, then this can be given as sb, but just al 
suffices. If the terminal can retain display memory above then the 
da capability should be given; if display memory can be retained 
below then db should be given. These let the editor understand 
that deleting a line on the screen may bring down non-blank lines. 

Insert/Delete Character 
There are two basic kinds of intelligent terminals with respect to 
insert/delete character which can be described using termcap. 
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 
only to an untyped blank on the screen which is either eliminated, 
or expanded to two 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 posi­
tion the cursor before the "apc" and put the terminal in insert 
mode. If typing characters causes the rest of the line to shift 
rigidly and characters to fall off the end, then your terminal does 
not distinguish between blanks and untyped positions. If the 
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"abcll 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 you terminal does something 
different and unusual then you may have to modify the editor to 
get it to use the insert mode your terminal defines. We have seen 
no terminals which have an insert mode not falling into one of 
these two classes. 

The editor can handle both terminals which have an insert mode, 
and terminals which send a simple sequence to open a blank posi­
tion on the current line. Give as im the sequence to get into 
insert mode, or give it an empty value if your terminal uses a 
sequence to insert a blank position. Give as ei the sequence to 
leave insert mode (give this, with an empty value also if you gave 
im so). 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. (Insert mode is prefer­
able to the sequence to open a position on the screen if your ter­
minal has both). 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 capability mi to speed up inserting in this 
case. Omitting mi will affect only speed. Some terminals (not­
ably Datamedials) must not have mi because of the way their 
insert mode works. 

Finally, you can specify delete mode by giving dm and ed to 
enter and exit delete mode, and de to delete a single character 
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 so and se respectively. If there are several 
flavors of standout mode (such as inverse video, blinking, or 
underlining-half bright is not usually an acceptable "standout)) 
mode unless the terminal is in inverse video mode constantly), the 
preferred mode is inverse video by itself. If the code to change 
into or out of standout mode leaves one or even two blank spaces 
on the screen, as the TVI 912 and Teleray 1061 do, this is accept­
able, and although it may confuse some programs slightly, it canlt 
be helped. 

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 given as ue. (If the underline 
code does not move the cursor to the right, give the code followed 
by a nondestructive space). 
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If the terminal has a way of flashing the screen to indicate an 
error quietly (a bell replacement) then this can be given as vb; it 
must not move the cursor. If the terminal should be placed in a 
different mode 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 a underline 
to a block cursor and back. 

If the terminal needs to be in a special mode when running a pro­
gram that addret)::>e::; Lhe cursor, the codes to enter and exit this 
mode can be given as ti and teo This arises, for example, from 
terminals like the Concept with more than one page of memory. 
If the terminal has only memory relative cursor addressing and 
not screen relative cursor addressing, a one-screen-sized window 
must be fixed into the terminal for cursor addressing to work 
properly. 

If your terminal correctly generates underlined characters (with no 
special codes needed) even though it does not overstrike, then you 
should give the capability ul. If overstrikes are erasable with a 
blank, then 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 lIP 2621 keys). If the 
keypad can be set to transmit or not transmit, give these codes as 
ks and ke. Otherwise, the keypad is assumed 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 kh 
respectively. If there are function keys such as fa, fl, ... , f9, the 
codes they send can be given as kO, kl, ... , kg. If these keys 
have labels other than the default fa through f9, the labels can be 
given as 10, II, ... , 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 two-letter codes can be given in 
the ko capability; for example, :ko=ci,lI,sf,sb:, which says that 
the terminal has clear, home down, scroll down, and scroll up keys 
that transmit the same thing as the ci, II, sf, and sb entries. 

The rna entry is also used to indicate arrow keys on terminals 
which have single character arrow keys. It is obsolete but still in 
use in version 2 of v£, which must be run on some minicomputers 
due to memory limitations. This field is redundant with kl, kr, 
ku, kd, and kh. It consists of groups of two characters. In each 
group, the first character is what an arrow key sends, the second 
character is the corresponding v£ command. These commands are 
h for kl, j for kd, k for ku, l for kr, and H for kh. For exam­
ple, the Mime would be :rna=AKrZkAXl: indicating arrow keys 
left ("H), down ("K), up ("Z), and right eX). (There is no home 
key on the Mime.) 

Miscellaneous 
If the terminal requires other than a null (zero) character as a pad, 
then this can be given as pc. 
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If tabs on the terminal require padding, or if the terminal uses a 
character other than '1 to tab, then this can be given as tao 

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 nco Early Concept 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 termi­
nals, 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 xx. 

Other capabilities include is, an initialization string for the termi­
nal, and if, the name of a file containing long initialization strings. 
These strings are expected to properly 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. 

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 
tc can be given with the name of the similar terminal. This capa­
bility must be last and the combined length of the two entries 
must not exceed 1024 characters. Since terml£b 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 over­
ride the ones in the similar terminal. A capability can be can­
celled with xx@ where xx is the capability. For example, the 
entry 

hnI2621nl:ks@:ke@:tc=2621: 

defines a 2621nl that does not have the ks or ke capabilities, 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. 

TAM Capabilities 
The additional capabilities provided for use with tam(3T) are all 
caps to distinguish them from the standard capabilities. EE tells 
TAM that the terminal uses ANSI-style character attributes, i.e., 
the strings that turn attributes on are cumulative and there is one 
string, EE, that turns all attributes off. If the EE capability is 
included in the termcap entry, none of the other attribute end 
strings, BE, XE, and DE, need be defined. 

A terminal with sg set is treated as if it has no attributes. 

On a terminal with us but not so defined, so is set to us. 

TAM uses attributes to show selected and unselected windows, 
and menu and form cursors. On a terminal with no attributes, 
the border of a selected window is drawn with "*,, and the border 
of an unselected window is drawn with ".". On a terminal with 
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FILES 

attributes, the attributes used to draw window borders depend on 
the so, BO, and DS capabilities. If only so is defined, a selected 
window border is drawn using spaces with the so attribute, and 
unselected window borders are drawn with ((.". If so and BO are 
defined, a selected window border is drawn using spaces with the 
BO attribute, and unselected window borders are drawn using 
spaces with the so attribute. If so and DS are defined, a selected 
window border is drawn using spaces with the so attribute, and 
unselect.ed window borders are dra .... m using spaces with the DS 
attribute. 

FE and FL are used for terminals that have hardware SLK labels, 
such as the b513. FL is a print! format string requiring two argu­
ments: the key number and the label string. FE turns off the 
SLK labels. 

KM is the full pathname of the file TAM uses to translate key­
board input sequences into their UNIX PC equivalent. By conven­
tion these mapping files are named kmap.<term£nal-name > and 
are located in /usr /lib/ua. 

/etc/termcap file containing terminal descriptions 

SEE ALSO 

BUGS 

eX(l), tset(l), vi(l), more(l), tam(3T). 

Ex allows only 256 characters for string capabilities. The total 
length of a single entry (excluding only escaped new lines ) may not 
exceed 1024. 

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

Not all programs support all entries. There are entries that are 
not supported by any program. 
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NAME 
types - primitive system data types 

SYNOPSIS 
#include <sys/types.h> 

DESCRIPTION 
The data types defined in the include file are used in UNIX system 
code; some data of these types are accessible to user code: 

typedef struct { int r[l]; } * physadr; 
typedef long daddr_t; 
typedef char * caddr_t; 
typedef unsigned int uint; 
typedef unsigned short ushort; 
typedef ushort ino_t; 
typedef short cnt_t; 
typedef long time_t; 
typedef int label_t[10]; 
typedef short dev _t; 
typedef long ofCt; 
typedef long paddr_t; 
typedef long key _t; 

The form daddr_t is used for disk addresses except in an i-node on 
disk, see /8(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 labeCt variables are used to save the processor state 
while another process is running. 

SEE ALSO 
fs( 4). 
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NAME 
varargs - handle variable argument list 

SYNOPSIS 
#include < varargs.h > 
v a_a list 

va_del 

void va_start(pvar) 
va_list pvar; 

type va_arg(pvar, type) 
va_list pvar; 

void va_end(pvar) 
va_list pvar; 

DESCRIPTION 
This set of macros allows portable procedures that accept variable 
argument lists to be written. Routines that have variable argu­
ment lists [such as printf(3S)] but do not use varargs are 
inherently nonportable, as different machines use different 
argument-passing conventions. 

The va_alist is used as the parameter list in a function header. 

The va_del is a declaration for va_alz"st. No semicolon should fol­
low va_del. 

The va_list is a type defined for the variable used to traverse the 
list. 

The va_start is called to initialize pvar to the beginning of the 
list. 

The va_arg will return the next argument in the list pointed to 
by pvar. Type is the type the argument is expected to be. 
Different types can be mixed, but it is up to the routine to know 
what type of argument is expected, as it cannot be determined at 
runtime. 

The va_end is used to clean up. 

Multiple traversals, each bracketed by va_start ... va_end} are 
possible. 

EXAMPLE 
This example is a possible implementation of execl(2). 

#include <varargs.h> 
#define MAXARGS 100 

1* execl is called by * / 
1* execl(file, arg1, arg2, •.• , (char*)O); * / 

execl( va_alist) 
va_dcl 
{ 

va_list ap; 
char *file' 
char *arg's[MAXARGS]; 
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} 

int argno = 0; 

va_start( ap); 
file = va_arg( ap, char *); 
while ((args[argno++J = va_arg(ap, char *)) 
!= (char *)0) 

va_end( ~p); 
return execv(file, args); 

SEE ALSO 

NOTES 

exec(2), printf(3S), vprintf(3S). 

It is up to the calling routine to specify how many arguments 
there are, since it is not always possible to determine this from the 
stack frame. For example, execl is passed a zero pointer to signal 
the end of the list. Pr£ntj can tell how many arguments are there 
by the format. 

It is non-portable to specify a second argument of char, short, or 
float to va_arg, since arguments seen by the called function are 
not char, short, or float. C converts char and short arguments to 
z"nt and converts float arguments to double before passing them to 
a function. 
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