






















































































































































































































itob II. Portable C Runtime Library itob 

�N�~�E� 

itob - convert integer to text in buffer 

SYNOPSIS 
BYTES itob(s, i, base) 

TEXT *s; 
AHGINT i; 
COUNT base; 

FUNCTION 
itob converts the integer i to a text representation in the buffer start­
ing at s. The number is represented in the base specified, using lower­
ease letters beginning with 'ar to specify digits from 10 on. If (0 < 
base) the number i is taken as unsigned; otherwise if (base < 0) negative 
numbers have a leading minus sign and are eonverted to -base; if (base --
0) it is taken as -10. Only magnitudes of base between 2 and 36 are gen­
erally meaningful, but no eheck is made for reasonableness. 

RETURNS 
The value returned is the number of characters used to represent the in­
teger, which in hexadecimal ean vary from four tc eight digits, plus sign, 
depending upon the target machine. 

EXAMPLE 
To output i in decimal: 

write(STDOUT, buft itob(buf, i, 10»; 

SEE ALSO 

BUGS 

btoi, btcl, ltob, stcb 

The length of the buffer is not specifiable. If (Ibase: == 1) the program 
ean bomb; if (36 < lbasel) funny eharacters ean be inserted in the buffer. 
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itols II. Portable C Runtime Library itols 

NAME 
itols - convert integer to leading low-byte string 

SYNOPSIS 
TEXT *itols(s. val) 

TEXT *s; 
COUNT val; 

FUNCTION 
itols writes the integer val into the two-byte string at s. with the least 
significant byte at s[O] and the next least at s[1]. No stronger storage 
boundary than that required for char is demanded of s. 

A number of de facto standard file formats have arisen on machines that 
represent integers internally in this fashion; itols provides a machine­
independent way of writing such files. 

RETURNS 
itols writes the two bytes at s and returns s as the value of the func­
tion. 

EXAMPLE 
To write a library header: 

struct { 
TEXT name( 14 J; 
COUNT size; 
} *p; 

write(STDOUT. p-)name, 14); 
write (STDOUT, itols(buf, p-)size), 2); 

SEE ALSO 
lstoi, lstol, ltols 
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leave II. Portable C Runtime Library leave 

NAME 
leave - leave a control regi~n 

SYNOPSIS 
VOID leave(val) 

BYTES val; 

FUNCTION 
leave causes an exit from the control region established by the most re­
cent enter call. Execution resumes as if enter had just performed a re­
turn with value val. Any number of fun'ctions may be terminated early by a 
leave call, so long as all are dynamic descendants of at least one enter 
call. The control region is disestablished by the call to leave. 

RETURNS 
leave will never return to its caller; instead val is used as the return 
value of the most recent call to enter. If no instance of enter is 
currently active, leave writes an error message to STDERR and takes an er­
ror exit. 

EXAMPLE 
To restart a function after each erro'r message: 

while (s = enter(&func, f11e» 
putstr(STDERR, s, "\n", NULL); 

so that one can write in, say, one of func's dynamic descendants: 

if (counterr) 
leave("miss1ng parameter"); 

-SEE ALSO 
_raise(IV), _when(IV), enter 
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lenstr II. Portable C Runtime Library 

NAME 
lenstr - find length of a string 

SYNOPSIS 
BYTES lenstr(s) 

. TEXT *s; 

FUNCTION 

.lenstr 

lenstr scans the text string starting at s to determine the number of 
characters before the terminating NUL. 

RETURNS 
The value returned is the number of characters in the string. 

EXAMPLE 
To output a string: 

write(STDOUT, s, lenstr(s»); 
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In II. Portable C Runtime Library In 

NAME 
In - natural logarithm 

SYNOPSIS 
DOUBLE In( x) 

DOUBLE x; 

FUNCTION 
ln oomputes the natural 'log of x to full double precision. It works by 
expressing x as a fraction in the interval (1/2, 1), times an integer 
power of two. The logarithm of the fraction is approximated by a sixth 
order telescoped series approximation. 

RETURNS 
ln returns the nearest internal representation to ln x, expressed as a 
double floating value. If x is negative or zero, a domain error oondition 
is raised. 

EXAMPLE 
arcsinh = In{x + sqrt(x * x + 1»; 

SEE ALSO 
_domain(IV), exp , 
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lower II. Portable C Runtime Library 

NAME 
lower - convert characters in buffer to lowercase 

SYNOPSIS 
BYTES lower(s, n) 

TEXT *s; 
BYTES n; 

FUNCTION 

lower 

lower converts the n characters in buffer starting at s to their lowercase 
equivalent if possible. 

RETURNS 
lower returns n. 

EXAMPLE 
buf[lower(buf, size)] = '\0'; 

SEE ALSO 
tolower 
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lstoi II. Portable C Runtime Library 

NAME 
lstoi - convert leading low-byte string to integer 

SYNOPSIS 
COUNT lstoi( s) 

TEXT *s; 

FUNCTION 

lstoi 

lstoi converts the two-byte string at s into an integer, on the assumption 
that the leading byte is the less significant part of the integer. No 

r stronger storage boundary than that required for char is demanded of s. 

A number of de facto standard file formats have arisen on machines that 
represent integers internally in this fashion; lstoi provides a machine­
independent way of reading such files. 

RETURNS 
lstoi returns the integer representation of the tWO-byte integer at s. 

EXAMPLE 
To read a library header: 

struct { 
TEXT name(14]; 
COUNT size; 
} .p; 

read (STDIN , p, 16); 
p->size = lstoi(&p->size); 

SEE ALSO 
itols, lstolt ltols 
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lstol II. Portable C Runtime Library 

NAME 
lstol - convert filesystem date to long 

SYNOPSIS 
LONG lstol(s) 

TEXT *s; 

FUNCTION 

lstol 

lstol converts the fo.ur-byte string at s into a long t on the assumption 
that the bytes are ordered 2, 3, 0, 1, where 0 is the least significant 
byte. This bizarre order is used to represent dates in Idris filesystems, 
thanks to their PDP-11 origins. No stronger storage boundary than that 
required for char is demanded of s. 

RETURNS 
lstol returns the long representation of the four-byte integer at s. 

EXAMPLE 
time = lstol(&pi->n_actime); 

SEE ALSO 
itols, lstoi, ltols 
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ltob II. Portable C Runtime Library ltob 

NAME 
ltob - convert long to text in buffer 

SYNOPSIS 
BYTES ltob(s, 1, base) 

TEXT *s; 
LONG 1; 

. COUNT base; 

FUNCTION 
ltob converta the long 1 to a text representation in the buffer starting 
at s. The number is represented in the base specified, using lower case 
letters beginning with 'a' to specify digits from 10 on. If (0 < base) 
the number 1 is taken ·as unsigned; otherwise if (base < 0 ) negative 
numbers have a leading minus sign and are converted to -base; if (base --
0) it is taken as -10. Only values of base between 2 and 36 in magnitude 
are generally meaningful, but no check is made for reasonableness. 

RETURNS 
The value returned ia the number of characters u~ed to represent the long~ 
which in hexadecimal can be up to eight digits plus sign. 

EXAMPLE 
To output 1 as an unsigned decimal number: 

write(STDOUT t buf t 1 tob( buf, 1 t ·'0»; 

SEE ALSO 

BUGS 

btoi, btol, itob, stob 

The length of the buf·fer is not specifiable. If (: base: == 1) the program 
can bomb; if (36 < : base:) funny characters can be inserted in the buffer. 
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ltols II. Portable C Runtime Library 

NAME 
Itols - convert long to filesystem date 

SYNOPSIS 
TEXT *lto1s(p10ng, 10) 

TEXT *p10ng; 
LONG 10; 

FUNCTION 

Itols 

1 tols writes the four bytes of the long 10 into the buffer, starting at 
p10ng, -in the order 2, 3, 0, " where 0 is the least significant byte. 
This bizarre order is used to represent dates in Idris fi1esystems, thanks 
to their PDP-11 origins. 

RETURNS 
1to1s writes the four bytes at p10ng and returns plong as its value. 

EXAMPLE 
1tols(&pi->n_actime, time); 

SEE ALSO 
ito1s, 1stoi, 1sto1 
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mapchar II. Portable C Runtime Library 

NAME 
mapchar - map single character to printable representation 

SYNOPSIS 
VOID mapchar(c, ptr) 

TEXT C t *ptr; 

FUNCTION 

mapchar 

mapchar writes a visible representation of the character c into a two-byte 
buffer pointed at by ptr. A printable character (including space through 
'-') is written as a space followed by the character. Other codes appear 
as: 

RETURNS 

CHARACTER 

(0, 07] 
backspace 
tab 
newline 
vertical tab 
formfeed 
carriage return 
all oth~r values 

BECOHES 

\0 - \7 
\b 
\t 
\n 
\v 
\f 
\r 
\? 

Nothing. mapchar writes two characters at ptr(O J and ptr( 1 J. 

EXAMPLE 
To output a vi~ible representation of an arbitrary character, one might 
write: 

TEXT c, str (2 J ; 

mapchar (c t str) ; 
putfmt(n~4b\nnt str. 2); 

SEE ALSO 
doesc 
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match II. Portable C Runtime Library 

NAME 
match - match a regular expression 

SYNOPSIS 
BOOL matchCbuf, n, pat) 

TEXT Ibuf; 
BYTES n; 
TEXT Ipat; 

FUNCTION 

match 

match tests the n character·buffer starting at buf for a match with the 
encoded pattern starting "at pat. It is assumed that the pattern was buil t 
by the function pattern, whose manual page describes the notation for reg­
ular expressions accepted by these routines. 

RETURNS 
match returns YES if the pattern matches. 

EXAMPLE 
To test a line for the presence of three colons: 

if CmatchCline, n, pattern(pbuf, '\0', ":*:1:"») 
return (YES); 

SEE ALSQ 
amatch, pattern 
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max II. Portable C Runtime Library max 

NAME 
max test for maximum 

SYNOPSIS 
max( a , b) 

FUNCTION 
max obtains the maximum of its two arguments a and b. Since max is imple­
mented as a C preprocessor macro, its arguments can be any numerical type, 
and type coercion occurs automatically. 

RETURNS 
max is a numerical rvalue of the form «a < b) ? b 
thesized. 

EXAMPLE 
hiwater = max(hiwater, level); 

SEE ALSO 
min 

BUGS 

a), suitably paren-

Because it is a macro, max cannot be called from non-C programs, nor can 
its address be taken. Arguments with side effects may be evaluated other 
than just once. 
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min II. Portable C Runtime Library 

NAME 
min - test for minimum 

SYNOPSIS 
min(a, b) 

FUNCTION 

min 

min obtains the mlnlmum of its two arguments a and b. Since min is imple­
mented as a C preprocessor macro, its arguments can be any numerical type, 
and type coercion occurs automatically. 

RETURNS 
min is a numerical rvalue of the form «a < b) ? a 
thesized. 

EXAMPLE 
nmove = min(space, size); 

SEE ALSO 
max 

BUGS 

b), suitably paren-

Because it 1s a macro, min cannot be called from non-C programs, nor can 
its address be taken. Arguments with side effects may be evaluated other 
than just once. 
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mkcrd II. Portable C Runtime Library Clkor~ 

NAME 
mkerc - make an ordering function 

S~OPSIS 

COUNT (4mkord(keyarray, lnordrule))() 
TEXT I*keyarray, 41nordrule; 

FUNCTION 
mkord uses the encoded text strings pointed at by inordrule and· the ele­
ments of keyarray to produce a function, suitable for use with sort, that 
compares two text buffers for lexical order. The function produced can be 
declared (symbolically. at lea~t) as: 

COUNT ordfun(i, j, ppa) 
STIES i, j; 
struct ( 

UCOUN! len; 
!!:rr buf(len); 
} *··ppa; 

!hat i~, ppa i~ a pointer to an array of pointers to structures, each of 
which consist~ of a twe-oyte buffer length l.en, followed by the text 
buffer proper. The function i~ expected to c~mpare the text in the struc­
ture pointed at by (*ppa) (iJ with that in the structure pointed at by 
(*ppa)(j), returning a negative number it the first is less than the 
second, zero if the twe compare equal. and positive other~se. 

keyarray is a NULL terminated list of "keysft, or ordering rules to be used 
by ordfun, listed in reverse order of application, i.e., keyarray(O] 
specifies a rule that is applied only it keyarraye1J is NULL or if it (and 
all higher rules) says that the two text buffers compar~ equal,. on a given 
call to ord fun. 

Each of the keys, as well as lnordrule, is a NUL terminated string that 
specifies a rule (as shown below) for ordering two text buffers. lner­
drule is the key tried last by ordfun; it also spec i!ies· the defaul t 
method of compar1.3ori for any key~ in keyarray that don't explicitly state 
a method. Thus; it keyarray(O] 1.3 nuLL, lnordrule alone specifies the 
ordering. 

String3 in lnordrule and keyarray take the form: 

(adln]Cb](r)Ct?](I.I-4.I] 

where 

a - ccmpares character by character in ASCII cellating sequence. A miss­
ing character compares lower than any ASC!I code. 

b - skips leading whitespace. 

d - compares character by character in dictionary collating sequ~nce, 
i.e., characters other than letters, digits, or spaces are emitted, 
and case distinctions among letters are ignored. 
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mkord - 2 - mkord 

"1 - compares character by character in ASCII collating sequence, except 
that case distinctions among letters are ignored. 

n - compares by arithmetic value, treating each buffer as a numeric 
string consisting of optional whitespace, optional minus sign, and 
digits with an optional decimal point. 

r - reverses the sense of comparisons. 

t? - uses? ·as the tab character for determining offsets (described 
below). 

11. II-fl. II - describes offsets from the start of each text buffer for the be­
ginning (first character used) and, after the minus '-', for the end 
(first character not used) of the text to be considered by the rule. 
The number before each dot '.' is the number of tab characters to 
skip, and the number after each dot is the number of characters to 
skip thereafter. Thus, in the string "abcd=efgh", with '=' as the 
tab character, the offset "1.2" would point to 'g', and "0.0 would 
point to 'a'. A missing number II is taken as zero; a missing final 
pair "-1.1/" points just past the last of the text in each of the 
buffers to be compared. If the first offset is past the second 
offset, the buffer is considered empty. 

If no tab character is specified, for each tab to be skipped a string of 
spaces, followed by non-spaces other than newlines, is skipped instead. 
Thus, in the string" ABC DEF GHI", the offset "3" would point to the 
space just after 'I'. 

Only one of 'a', 'd', '1', or 'n' may be present in a rule, and no more 
than ten ordering rules can be specified by keyarray. 

RETURNS 
If all keys make sense, mkord returns a pointer to an internal ordering 
function as described above; otherwise it returns NULL. Various internal 
tables are rewritten. on each call to mkord, so only one ordering function 
may be defined at a time. 

EXAMPLE 
'define MAXKEY 10 
INTERN struct { 
BYTES n; 
TEXT *key(MAXKEY.1]; 
} kstack {MAXKEY}; 1* kstack.key[MAXKEYl is always NULL *1 

getfiags( &ac, &av, "+*>: .[11.11-1.11 a b d 1 n r t? J It. &kstack); 
order = mkord(&kstack.key(kstack.n], "a"); 

sort(nlines, order, &swapfn. linptrs); 

SEE ALSO 
sor~ 

BUGS 
It's useful, but complicated. 
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nalloc II. Portable C Runtime Library nalloc 

NAME 
nalloc - allocate space on the heap 

SYNOPSIS 
TEXT *nalloc(nbytes, link) 

BYTES nbytes; 
TEXT *link; 

FUNCTION 
nalloc allocates space on the heap for an item of size nbytes, then writes 
link in the zeroeth integer location. The space allocated is guaranteed 
to be at least nbytes long, starting from the pointer returned, which 
pointer is guaranteed to be on a proper storage boundary for anything. 
The heap is grown as necessary. 

RETURNS 
nalloc returns a pointer to the allocated cell if successful; otherwise, 
it returns a NULL pointer. 

EXAMPLE 
To build a stack: 

struct cell { 
struct cell .prev; 
•.•• rest of cell 
} ·top; 

top = nalloc(sizeof (·top) , top): /* pushes a cell ./ 

SEE ALSO 

BUGS 

alloc, free, sbreak(III) 

The size of the allocated cell is stored in the 
fore the usable part of the cell; hence it 
number is related to the actual cell size in 
fashion and should not be trusted. 
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notbuf II. Portable C Runtime Library 

NAME 
notbuf - find first occurrence in buffer of character not in set 

SYNOPSIS 
BYTES notbuf(p, n, s) 

TEXT *p, IS; 
BYTES n; 

FUNCTION 

notbuf 

notbuf scans the n-character buffer starting at p for the first instance 
of a character not in the NUL terminated set starting at s. If the NUL· 
character is to be part of the set, it must be the first character in the 
set. 

RETURNS 
notbuf returns the index of the first character in p not contained in the 
set s, or the value n if all buffer characters are in the set. 

EXAMPLE 
To check that an input string contains only digits: 

if (notbuf(buf, n, "0123456789") < n) 
errfmt("illegal number\n"); 

SEE ALSO 
inbuf, instr, lenstr, notstr, scnbuf, scnstr, subbuf, substr 
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notstr II. Portable C Runtime Library 

NAME 
notstr - find first occurrence in string of character not in set 

SYNOPSIS 
BYTES notstr(p, s) 

TEXT *p, *s; 

FUNCTION 

notstr 

notstr scans the NUL terminated string starting at p for the first oc­
currence of a character not in the NUL terminated set starting at s. 

RETURNS 
notstr returns the index of the first character in p not contained in the 
set s, or the index of the terminating NUL if all are in s. 

EXAMPLE 
. To check a string for non-numeric characters: 

if (str(notstr(str, "0123456789")]) 
errfmt("illegal number\n"); 

SEE ALSO 
inbuf, instr. notbuf, scnbuf, scnstr, sub~~f, substr 
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ordbuf II. Portable C Runtime Library 

NAME 
ordbuf - compare two NUL padded buffers for ~exical order 

SYNOPSIS 
COUNT ordbuf(s1, s2, n) 

TEXT *s1, *s2; 
COUNT n; 

FUNCTION 

ordbuf 

ordbuf compares two text buffers, character by character, for lexical ord­
er in the character collating sequence. The first buffer starts at s1, 
the second at s2. Both buffers are n characters long. 

Note that encoded numbers, such as int or double, seldom sort, properly 
when treated as text strings. 

RETURNS 
The value returned is -1 when s1 is lower, 0 when s1 equals s2, and +1 
when s2 is lower. 

EXAMPLE 
sort(nthings, &ordbuf, &swap, &data); 

SEE ALSO 
sort 
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pathnm II. Portable C Runtime Library pathnm 

NAME 
pathnm - complete a pathname 

SYNOPSIS 
TEXT *pathnm(buf, n1, n2) 

TEXT *buf, *n1, *n2; 

FUNCTION 
pathnm builds a pathname in but that is derived from the pair of NUL ter­
minated names pointed at by n1 and n2. 

If the name pointed at by n2 
pended the longest suffix 
contain at:', '1', or t I' • 
in t : f or t 1 " then a 'I' 
n2 string in but. 

ends in ':' or fl't then to it in buf is ap­
of the string pointed at by n1 that does not 

If the string pointed at by n2 does not end 
followed by the same suffix is appended to the 

Thus the following results are obtained: 

n1 ~ ~ -
x y y/x 
x a: a:x 
x· (2.31 C2.31x 
z/x y y/x 
a:x b: b:x 
:f1:x :f2: :t2:x 

This scheme is designed to be max~ally convenient on 
systems, provided that truly esoteric filenames, 
avoided. 

numerous operating 
such as "a/3:", are 

RETURNS 

BUGS 

pathnm returns the concatenation of n2, possibly a 'I't and the suffix of 
n1, NUL terminated in the area pointed at by buf. The value of the func­
tion is always buf. 

There is no way to specify the size of buf, which must be at least 
lenstr(n1) + lenstr(n2) + 2 characters. 
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pattern Ir. Portable C Runtime Library pattern 

NAME 
pattern - build a regular expression pattern 

SYNOPSIS 
TEXT *pattern(pat, delim. p) 

TEXT ·pat, delim, .p; 

FUNCTION 
pattern builds an encoded pattern in the string buffer starting at pat, 
suitable for use with amatch or match in matching regular expressions. 
The pattern is encoded from the string p, which should be terminated by an 
~nescaped instance of delim, but which must be NUL terminated to prevent 
an i~l-formed pattern from confounding the code. It is assumed that p 
points just past the left delimiter. 

Code values for the encoded pattern are listed in the manual page for 
amatch; simple usage, however, requires no knowledge of these inner work­
ings. It is sufficient to know that the encoded string at pat will never 
occupy more than twice as many bytes as the string p, counting delimiters 
at both ends. 

A regular expression is a shorthand notation for a sequence of target 
characters contained in a temporary file line. These characters are said 
to "match" the regular expression. The following regular expressions are 
allowed: 

An ordinary character is considered a regular expression which 
matches that character. 

The character sequences "\b", "\f", "\n". "\r". "\ t", "\ v", in upper 
or lower case, are regular expressions each representing the single 
character cursor movements of <backspace>, <formfeed>, <neWline>. 
<return>, <tab>, <vertical tab>, respectively. Additionally. any 
single characte~ in the character set may be represented by the form 
"\ddd" where ddd is the one to three digit octal representatioh of 
the character; this is the safest way to match most non-printing 
characters, and the only way to match ASCII NUL (\0). 

A '?' matches any single character except a <newline>. 

A ,A, as the leftmost character of a series of regular expressions 
constrains the match to begin at the beginning of the line. 

A ,A, following a character matches zero or more occurrences of that 
character. This pattern may thus match a null string which occurs at 
the beginning of a line. between pairs of characters, or at the end 
of the line. A ,A, enclosed in "\(" and "\).". or following either a 
'\' or an initial ,A" is taken as a literal ,A,. however. 

A ,A, in any position other than the ones mentioned above is taken as 
a literal ,A,. 

A '.' matches zero or more characters, not including <newline>. It 
is conceptually identical to the sequence "?An 
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pattern - 2 - pattern 

A character string enclosed in square brackets "(]" matches a single 
character which may be!nl of the characters in the bracketed list 
but no other. However, if the first character of the string is a 
'!'. this expression matches any character except <newline> and the 
ones in the bracketed list. A range of characters in the character 
collating sequence may be indicated by the seque,nce of <lowest char­
acter>, '-', <highest character>. ([z-a] won't work; it is ignored.) 
Thus, (ej-maEJ is a regular expression which will match one character 
that may be E, a, e, j, k, 1 or m. When matching a literal "-", the 
"-" must be the first or last character in the " bracketed list; other­
wise it is taken to specify a range of characters. 

A regular expression enclosed between the· sequences "\(" and "\)" 
tags this expression in a way useful for substitutions. but otherwise 
has no effect on the characters the expression matches. (See s com­
mand for further explanation.) 

A concatenation of regular expressions matches the concatenation of 
strings matched by individual regular expressions. In other· words, a 
regular expression composed of several "sub-expressions" will match a 
concatenation of the strings implied by each of the individual "sub­
expressions". 

A '$' as the rightmost character after a series of regular expres­
sions constrains the match, if any, to end at the end of the line 
prior to the ~newline>. 

A null regular expression standing alone stands for the last regular 
expression enoountered. 

Note that arbitrary grouping and alternation are not fully supported by 
this notation, as the text patterns utilized are not the full class of 
regular expressions beloved by mathematicians. 

RETURNS 
pattern returns pat, if no syntax errors are found in P. else NULL. 

EXAMPLE 
pattern(pbuf, rO', "~??????T "); 
while (match(buf. n = getlin(buf, MAXBUF) , pbuf» 

putlin(buf, n); 

SEE ALSO 
amatch, match 
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prefix II. Portable C Runtime Library 

NAME 
prefix - test if one string is a prefix of the other 

SYNOPSIS 
BaaL prefix(s1, s2) 

TEXT * s 1, * s2 ; 

FUNCTION 

prefix 

prefix compares two strings, character by character, for equality. The 
first string starts at s1 and is terminated by a NUL '\0'; the second is 
likewise described by s2. The strings must match up to but not including 
the NUL terminating the second string, i.e. ,. s2 must be a prefix of s 1. 

RETURNS 
The value returned is YES if s2 is a prefix of s1, else NO. 

EXAMPLE 
if (prefix(line, tttJinclude ") 

doinclude( ) ; 

SEE ALSO 
cmpbuf, cmpstr 
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putc II. Portable C Runtime Library putc 

N~E 

putc - put a character to output buffer 

SYNOPSIS 
COUNT putc(pfio, c) 

FlO ·pfio; 
COUNT c; 

FUNCTION 
If c is not negative, it is treated as a character to be copied to the 
file controlled by the FlO buffer at pfio; otherwise putc simply ensures 
that all characters in the buffer are written out. It may be necessary to 
explicitly drain the output buffer in this fashion if putc is used to 
buffer output, unless pfio has been initialized by finit which then will 
take care to drain the output buffer on exit from'the user program. If the 
pfio buffer has been opened for WRITE, the output buffer is drained when­
ever a newline is encountered. 

RETURNS 
putc returns c. 
NULL). 

An error exit occurs if any writes fa11, or if 

EXAMPLE 
To copy a file, character by character: 

while (putc(&stdout, getc(&std1n) 1= EOF) 

SEE ALSO 
finit, getc, getch, putch 

BUGS 

(pfio 

Arbitrary characters, as opposed to ASCII text, are often sign extended to 
make negative integers; these quietly disappear on putc calls. 
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putch II. Portable C Runtime Library putch 

NAME 
putch - put a character to stdout buffer 

SYNOPSIS 
COUNT putch(c) 

COUNT c; 

FUNCTION 
If c is not negative, it is treated as a character to be copied to the 
file controlled by the FlO buffer stdout; otherwise putch simply ensures 
that all characters in the buffer are written out. It should not be 
necessary· to explicitly drain the stdout buff~r in this fashion if putch 
is used to buffer text output. 

RETURNS 
putch returns c. An error exit occurs if any writes fail. 

EXAMPLE 
To copy a file, character by character: 

while (putch(getch(» != EOF) 

SEE ALSO 

BUGS 

finit, getc, getch~ putc, stdout 

The stdout buffer is drained only when the character written is a newline. 
If stdout has not been explicitly initialized before use by the call 

finit(&stdout, STDOUT, WRITE); 

a partial line may not be drained on program termination. 
output is to be written to stdout, the call 

finit(&stdout, STDOUT, BWRITE); 

If non-text 

should be made before stdout is used. Arbitrary characters, as opposed to 
ASCII text, are often sign extended to make negative integers; these 
quietly disappear on putch calls unless masked properly. 
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NAME 
putf - output arguments formatted 

SYNOPSIS 
VOID putf(pfio, fmt, arg1, arg2, ••• ) 

FlO *pfio; 
TEXT *fmt; 

FUNCTION 
putf converts a series of arguments arg1, ••• to text, which is output to 
the file controlled by the FlO buffer at pfio, under control of a format 
string at fmt. The format string consists of literal text to be output, 
interspersed with <field-specifier>s that determine how the arguments are 
to be interpreted and how they are to be converted for output. 

A <field-specifier> takes the form: 

~(+z:-zJ(#J<field-code> 

That i~, a <field-specifier> consists of a literal '~', followed by an op­
tional "+z" or "-z", where z can be any character, followed by an optional 
field width I, and is terminated by a <field-code>. A "+z", if present, 
calls for the field to be left-filled with the character z, while "-z" 
calls for the output of right fill with z. A I, if present, specifies the 
total width in characters of the field to be output, and is either a de-" 
cimal integer, or the letter tnt. If an 'n' 1s given, then the value of 
the next argument from the argument list is taken to specify the field 
width. 

For example, if arg1 is a double with the value 100.53, then: 

putf(&stdout, "~+*9.2f", arg1); 
putf( &stdout, ""~+*n.nf". 9, 2, arg1); 

both will output: 

"***100.53 

If the number of characters needed to represent the output item is less 
than the field width, fill characters are used to left or right pad the 
item up to the field width. By default, left fill with spaces is used. 
The default field width is" zero. 

A <field-code> is composed of a <modifier>, a <specifier> or both. The 
<specifier> defines how an output field is to be represented, and is one 
of the following: 

c = char integer 
s = short integer 
i = integer 
1 = long "integer 
p = NUL-terminated string 
b = buffer of specified length 
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A 

- 2 -

d = double output in scientific notation (e.g., 1.00e+00) 
f = double output in fixed point notation (e.g., 1.00) 
x = fill characters (usually spaces) only 

<modifier> causes an integer value to be output as: 

a = ASCII characters 
h = hexadecimal (no leading "Ox") 
0 = octal (no leading '0') 
u = unsigned decimal 

putf 

If no <specifier> is given, it is presumed to be 'i', and a <modifier> 
given from the above series will be taken to apply to the implied integer 
field. If a <specifier> of 'c', 's', 'i' or '1' is given with no <modif­
ier>, the associated value is output in signed decimal. 

In addition, an optional precision modifier, ".R", limits the' number of 
characters actually output with a <specifier> of 'p' or 'b', and specifies 
the number of fractional digits output with a <specifier> of 'd' or 'f'. 
Like the field width specifier, the precision modifier U may be either an 
explicit integer, or an 'n', to make use of the next argument value in se­
quence. 

Hence.a <field-code> usually consists of one of the following combinations 
of <specifier> and <modifier>: 

[alhloluJ{clslill} 
[.#J{blpldlf} 
{alhlolu} 
{x} 

1* integer output */ 
/* string or floating output */ 
1* default specifier is i */ 
/* just output fill characters */ 

Any other character in the place of a <field-code> is taken as a single 
literal character to be output, permitting a ,~, to be output with a "S$" 
specification. 

The 'a' modifier treats the integer as a sequence of characters of the ap­
propriate length, and outputs the characters in descending order of their 
significance within the number.' This permits multi-byte binary data to be 
written to a file in a host independent manner. 

A string of characters may be output under the "p' field code, if it is 
NUL-terminated, or under 'b' if its length is known. 

If arg2 is a vector containing the 11-character NUL-terminated string 
"hello world", either of these calls would output the string: 

putf(&stdout, "Sp\n", arg2); 
putf(&stdout, "Sb\n", arg2, 11); 

In the first case, the argument is a pointer to the beginning of the 
string; in the second case two arguments are used, one a pointer to the 
start of the string and the second an integer specifying its length. In 
either case, the number of characters actually output will be no more than 
the precision modifier, if it is present and non-zero. 
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A double (or float) number may be output with' 'd' or 'f', the precision 
modifier specifying the number of characters to the right of the decimal 
point. For the 'd' field code, the number is written in the scientific 
notation form 

(-In.n*e{+l-}n* 

There is always one digit to the left of the decimal point; there are ei­
ther two or three digits in the exponent, depending on the target machine. 
The 'f' field code prints the number in fixed point format, i.e., without 
exponent. In either case, no more than 24 characters will be output. 

For example, if arg1 is a double with the value 100.53. then: 

putf(&stdout, "i1.4d\n", arg1); 

would output it as: . 

1.0053e+02 

while: 

putf(&stdout, "$S6.nf", 2, arg1); 

would output it in fixed point notation as: 

$100.53 

The 'xt field code consumes no arguments; it is a convenient way to output 
pure filler. 

RETURNS 
Nothing. An error exit occurs if any writes fail, or ~f (pfio -- NULL). 

EXAMPLE 
putf(&stdout, "~i errors in file Sp\n", nerrors, fname); 

SEE ALSO 

BUGS 

decode, dtoe. dtof, errfmt •. putfmt 

A call with more <field-specif1er>s than argument variables will produce 
unpedictable results. 
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NAME 
putfmt - format arguments to stdout 

SYNOPSIS 
VOID putfmt(fmt, arg1, arg2, ••• ) 

TEXT *fmt; 

FUNCTION 

putfmt 

putfmt writes formatted output to the file oontrolled by the FlO buffer 
stdout, using the format string at fmt and the arguments argx, in exaotly 
the same way as putf. 

RETURNS 
Nothing. An error exit occurs if any writes fail. 

EXAMPLE 
putfmt("%i:%p\n", lineno, line); 

SEE ALSO 
decode, errfmt, finit, putf, stdout 

BUGS 
The stdout buffer is drained only when the last oharaoter written is a 
newline. If stdout has not been explioitly initialized before use by the 
call 

finit(&stdout, STDOUT, WRITE); 

a partial line may not be drained on program termination. 
output is to be written to stdout, the call 

finit(&stdout, STDOUT, BWRITE); 

should be made before stdout is used. 

If non-text 
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NAME 
putl - put a text line from buffer 

SYNOPSIS 
BYTES putl(pfio, s, n) 

FlO *pfio; 
TEXT *s; 
BTIES n; 

FUNCTION 

putl 

putl oopies oharacters from the n oharacter buffer starting at s to the 
file oontrolled by the FIO buffer at pfio. 

RETURNS 
putl returns n. An error exit ooours if any writes fail, or if (pfio == 
NULL) • 

EXAMPLE 
To oopy a text file, line by line: 

while (putl(&staout, buf, getl(&stain, but, BUFSIZ!») 

SEE ALSO 
getl, getlin, putlin 
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NAME 
putlin - put a text line to stdout 

SYNOPSIS 
BYTES putlin(s, n) 

TEXT *s; 
BYTES n; 

FUNCTION 

putlin 

putlin copies characters from the n character buffer starting at s to the 
file controlled by the FlO buffer stdout. 

RETURNS 
putlin returns n. An error exit occurs if any writes fail. 

EXAMPLE 
To copy a text file, line by line: 

while (putlin(buf, getlin(buf. BUFSIZE») 

SEE ALSO 
finit, getl, getlin, putl. stdout 

BUGS 
The stdout buffer is drained only when the last character written is a 
newline. If stdout has not been explicitly initialized before use by the 
call 

finit(&stdout, SiDOUT. WRITE); 

a par-tial line may not be drained on program termination. 
output is to be written to stdout, the call 

finit(&stdout. STDOUT, BWRITE); 

should be made before stdout is used. 

If non-text 
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NAME 
putstr - copy multiple strings to file 

SYNOPSIS 
VOID putstr(fd, arg1, arg2, 

FILE fd; 
TEXT *arg 1, *arg2. • •• ; 

FUNCTION 

• • • t NULL) 

putstr 

putstr writes a series of strings out to a file with descriptor fda Each 
string begins at arg1, ••• and is te~inated by a NUL '\0'. The series of 
string arguments is terminated by a NULL pointer argument. For each 
string, putstr invokes lenstr to discover its size and issues a call 
directly to write; therefore, putstr sh~uld only be used for low volume 
output. 

RETURNS 
Nothing. 

EXAMPLE 
putstr(STDERR, fname, ": bad fo~at\n"t NULL); 

SEE ALSO 
lenstr, write(III) 

BUGS 
Forgetting the terminating NULL pointer is usually disastrous. 
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NAME 
remark - print non-fatal error message 

SYNOPSIS 
VOID remark(s1, s2); 

TEXT *s 1, *s2; 

FUNCTION 

remark 

remark prints an error message to STDERR, consisting of the concatenation 
of strings s1 and s2, followed by a newline. It then returns to the call­
er for further processing. 

RETURNS 
Nothing. 

EXAMPLE 
if «fd = open(name. READ. 0)) < 0) 

remark( "can't open: ", name); 

SEE ALSO 
errfmt. error. putstr 
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NAME 
scnbuf - scan buffer for character 

SYNOPSIS 
BYTES scnbufCs, n, c) 

TEXT *s; 
BYTES n; 
TEXT c; 

FUNCTION 

scnbuf 

scnbuf looks for the first occurrence of a specific character c in an n 
character buffer starting at s. 

RETURNS 
scnbuf returns the index of the first character that matches c, or n if 
none. 

EXAMPLE 
To map keybuft] characters into subst(] characters: 

if «n : scnbuf(keybuf, KEYSIZ, .s» !: KEYSIZ) 
*s : subst(n]; 

SEE ALSO 
inbuf, instr, notbuf, notstr. scnstr, subbuf, substr 
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NAME 
scnstr - scan string for character 

SYNOPSIS 
BYTES scnstr(s, c) 

TEXT *s, c; 

FUNCTION 

scnstr 

scnstr looks for the first occurrence of a specific character c in a NUL 
terminated target string s. 

RETURNS 
scnstr returns the index of the first character that matches c, or the in­
dex of the terminating NUL if none does. 

EXAMPLE 
To map keystr[] characters into subst[] characters: 

if (s(n = scnstr(keystr, *s)]) 
*s = subst[ n]; 

SEE ALSO 
inbuf, instr, notbuf, notstr, scnbuf, subbuf, substr 
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NAME 
sin - sine in radians 

SYNOPSIS 
DOUBLE sine x) 

DOUBLE x; 

, FUNCTION 
s1n computes the s1ne of x, expressed in radians, to full double preci­
sion. It works by scaling x in quadrants, then computing the appropriate 
sin or oos of an angle in the first half quadrant, using a sixth order 
telescoped Taylor series approximation. If the magnitude of x is too 
large to oontain a fract10nal quadrant part, the value of sin is O. 

RETURNS 
sin returns the nearest internal representation to s1n x, expressed as a 
double floating value. 

EXAMPLE 
To rotate a vector through the angle theta: 

xnew = xold * oos(theta) - yold * s1n(theta); 
ynew = xold * s1n(theta) + yold • oos(theta); 

SEE ALSO 
cos 
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NAME 
sort - sort items in memory 

SYNOPSIS 
VOID sort(n, ordf, excf, base) 

ARGINT n; 
COUNT (*ordf)(); 
VOID (*excf)(); 
TEXT *base; 

FUNCTION 
sort orders n items in memory using the quicksort algorithm. 
whether items i and j are in order by performing the call 

(*ordf)(i, j, &base); 

It decides 

where i and j are both guaranteed to be in the range [0, n). If (item i 
is to sort less than item j) then the value returned must be less than 
zero; otherwise if (item i is to sort equal to item j) then the value re­
turned must be zero; the value is otherwise unconstrained. 

To exchange two items, sort makes the call 

'(*excf)(i, j, &base); 

and henceforth presumes that the items are interchanged. 

Note that 'it is the address of base that is passed to both functions. 
This permits multiple, parameters to .follow base in the original argument 
list, which can be accessed as members of a structure pointed to by &base, 
providing the structure is declared with careful knowledge of how C passes 
arguments. For_ordering and exchange functions in the know, base can also' 
simply be ignored. 

RETURNS 
Nothing. The items are sorted in place. 

EXAMPLE 
To sort an array of short, integers in ascending order: 

COUNT iord(i, j, pal 
COUNT it j, **pa; 
{ 
return «*pa)Ei] - (*pa)[j]); 
} 

VOID iswap(i, j, pal 
COUNT i, j, **pa; 
{ 
COUNT t; 

t = (*pa)Ei], (*pa)[i] = (*pa)[j], (*pa)[j] = t; 
} 
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BUGS 

VOID isortCa, n) 
COUNT a(], n; 
{ 

- 2 -

sortCn, &iord, &iswap, a); 
} 

sort 

It can't sort more than half of memory, i.e •• n is taken as signed and 
must be positive. 
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NAME 
sqrt - real square root 

SYNOPSIS' 
DOUBLE sqrt( x) 

DOUBLE x; 

FUNCTION 
sqrt computes the square root of x to full double preclslon. It works by 
expressing x as a fraction in the interval-[1/2, 1), times an integer 
power of two.' The square root of the fraction is obtained by three itera­
tions of Newton's method, using a quadratic approximation as a starting 
value. 

RETURNS 
sqrt returns the nearest internal representation to sqrt x, expressed as a 
double floating value. If x is negative, a domain error condition is 
raised. 

EXAMPLE 
To find the magnitude.of a vector: 

mag = sqrt(x * x + y * y); 

SEE ALSO· 
_domain(IV), exp 
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NAME 
squeeze - delete specified character from buffer 

SYNOPSIS 
BYTES squeeze(s,.n, c) 

TEXT c, *s; 
BYTES n; 

FUNCTION 

squeeze 

squeeze deletes oharacter c from the n-character buffer starting at s, and 
compresses it in place. 

RETURNS 
squeeze returns the number of chararcters remaining ,in s, whioh 1s in the 
interval to, n]. 

EXAMPLE 
To write out a buffer after stripping off NULs and carriage returns: 

write (STDOUT, buf, squeeze(buf, squeeze (buf, BUFSIZE, '\0'), '\r'»; 

SEE ALSO 
fill 
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NAME 
stdin - the standard input control buffer 

SYNOPSIS 
FIO stdin; 

FUNCTION 
stdin is an FlO control buffer initialized for input from STDIN. 

EXAMPLE 
To count lines: 

for (nl = 0; getl(&stdin, buf, BUFSIZE); ++nl) 

SEE ALSO 
stdout 

stdin 
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stdout II. Portable C Runtime Library stdout 

NAME 
stdout - the standard output control buffer 

SYNOPSIS 
FIO stdout; 

FUNCTION 
stdout is an FIO control buffer initialized for output to STDOUT. 

EXAMPLE 
putl(&stdout, outbuf, outsiz); 

SEE ALSO 
finlt, stdin 

BUGS 
stdout should not be used for non-text output unless initialized before 
use by 

finit(&stdout, STDOUT, BWRIT!); 
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NAME 
stob - convert short to text in buffer 

SYNOPSIS 
BYTES stob(s, i, base) 

TEXT *s; 
COUNT i; 
COUNT base; 

FUNCTION 
stob converts the short i to a text representation in the buffer starting 
at s. The number is represented in the base specified, using lower case 
letters beginning with 'a' to specify digits from 10 on. If (0 < base) 
the number i is taken as unsigned; otherwise if (base < 0) negative 
numbers have a leading minus sign and are converted to -base; if (base --
0) it is taken as -10. Only magnitudes of base between 2 and 36 are gen­
erally meaningful, but no check is made for reasonableness. 

RETURNS 
The value returned is the number of characters used to represent the 
short, which in hexadecimal can be up to four digits plus sign. 

EXAMPLE 
To output i in decimal: 

write(STDOUT, buf, stob(buf, i, 10»; 

SEE ALSO 

BUGS 

btoi, btol, btos, itob, Itob 

The length of the buffer is not specifiable. If (lbase: == 1) the program 
can bomb; if (36 < lbase:> funny characters can be inserted in the buffer. 
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NAME 
subbuf - find occurrence of substring in buffer 

SYNOPSIS 
BYTES·subbuf(s, ns, p, np) 

T.EXT *s, *p; 
BYTES ns, np: 

FUNCTION 

subbuf 

subbuf scans the buffer starting at s of size ns, and looks for the first 
occurrence of the substring at p of size np. 

RETURNS 
The value returned is the· index in s of the leftmost character in the sub­
string if subbuf is successful; otherwise, ns is returned. 

EXAMPLE 
for(p = buf, i = size; (j = subbufCp, i, "\r\n", 2» < i; 

p =+ j + 2, i =- j + 2) 

SEE ALSO· 

{ 
write(fd, p, j); 
write(fd, "\a" , 1); 
} 

amatch, inbuf, instr, match, notbuf,. notstr, scnbuf, scnstr, substr 
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NAME 
substr - find occurrence of substring 

SYNOPSIS 
BYTES substr(s, p) 

TEXT *s" *p; 

FUNCTION 

substr 

substr scans the string starting at s, and looks for the first occurrence 
of the substring at p. 

RETURNS 
The value returned is the index in s of the leftmost character in the sub­
string if substr is successful; otherwise, the index of the terminating 
NUL is returned. 

EXAMPLE 
if (line[substr(line, nPagen)]) 

putrmt(n~s: ~\nn, Ino / 66 + 1, line); 

SEE ALSO 
amatch, inbuf, instr, match, notbuf, notstr, scnbuf, scnstr, subbuf 
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N~E 
tolower - convert character to lowercase if necessary 

SYNOPSIS 
tolower(c) 

FUNCTION 

tolower 

tolower converts an uppercase letter to its lowercase equivalent, leaving 
all other characters unscathed. 

RETURNS 
tolower is a numerical rvalue guaranteed not t~ be an uppercase character. 

EXAMPLE 
To accumulate a hexadecimal digit: 

if ('a' <= c && c <= 'f' II 'A' <= c && c <= 'Ff) 
sum = sum • 10 + tolower(c) + (10 - fa'); 

SEE ALSO 

BUGS 

isalpha, isdigit, islower, isupper. iswhite, toupper 

Because it is a macro, tolower cannot be called from non-C programs, nor 
can its address ·be taken. Arguments with side effects may be evaluated 
other than just once. 
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NAME 
toupper - convert character to uppercase if necessary 

SYNOPSIS 
toupper(c) 

FUNCTION 

toupper 

toupper converts a lowercase letter to its uppercase equivalent, leaving 
all other characters unscathed. 

RETURNS 
toupper is a numerical rvalue guaranteed not to be a lowercase character. 

EXAMPLE 
To convert a character string to upppercase letters: 

for (i = 0; i < size; ++i) 
buf[i] = toupper(buf[i]); 

SEE ALSO 

BUGS 

isalpha, isdigit, islower, isupper, iswhite, tolower 

Because it is a macro, toupper cannot be called from non-C programs, nor 
can- its address be taken. Arguments with side effects may be eval-uated 
other than just once. 
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NAME. 
usage - output standard usage information 

SYNOPSIS 
COUNT usage(msg) 

TEXT *msg; 

FUNCTION 

usage 

usage outputs to STDERR the string "usage: <pname)", followed by the 
string pointed to by msg, where <pname) is the name by which the current 
program was invoked. If msg is terminated with a newline, usage immedi­
ately takes an error exit. 

RETURNS 
If usage returns to the caller, its value is the number of characters out­
put to STDERR. 

EXAMPLE 
if (1 < aflag + bflag + nflag) 
usage("-(a b n] <f1les)\n"); 

SEE ALSO 
-pname(III), getflags 
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NAME 
Cint - C interface to operating system 

FUNCTION 
C programs operating in user mode under any operating system may assume 
the existence of several functions which implement program entry/exit and 
low-level I/O. This section documents these functions, plus several crit­
ical presumptions that can be made about the environment supplied, in the 
most portable of terms. Details of actual implementations may be found in 
the variousC Interface Manuals; but these are best ignored if portability 
is considered a virtue. 

Each C program must provide a function maine), detailed on a separate 
manual page, that has access to the command line used to invoke the pro­
gram. Returning from main, or calling exit(), terminates program execu­
tion and reports at most one bit of status, success or failure, to the in­
voker. 

C programs may assume the existence of three open text files: STDIN (file 
descriptor 0 )., STDOUT (file descriptor 1), and STDERR (file descriptor 2). 
The first may be used with read() and close(); the latter two may be used 
with write() and close(). 

The."standard input" STDIN and "standard output" STDOUT may be redirected 
on the command line (transparently to the program); the "standard error" 
file STDERR is a reliable destination for error messages. The following 
conventions apply to I/O: 

A filename - is a string, hence a NUL terminated array of characters, 
hence a pointer to char when used as an argument. For maximum porta­
bility, a filename should consist of letters, of one case only, and 
digits. The first character should be a letter and there should be 
no more than six characters, optionally followed by a '.' and no more 
than two more letters. 

A file descriptor - is a short integer (type FILE in the standard header 
std.h) that is guaranteed to be non-negative. Its value should be 
otherwise assumed to be magic. 

A mode - is a short integer that specifies reading (mode -- 0), writing 
(mode == 1), or updating (mode == 2). No other values are defined. 

A binary file - looks to a C program like a sequence of characters, 
period. There is no record structure and all character codes are al­
lowed. Trailing NULs may be provided, free of charge, by some 
operating systems. 

A text file - is much like a binary file, except it is assumed to contain 
printable text that may be mapped between internal and external 
forms. Most programs deal with such files of printable text, where a 
line structure is imposed (internally) by the presence of a newline 
(ASCII linefeed) character at the end of each line. Lines can be as­
SlJIlleti never to be longer than 512 characters, counting the terminat­
ing ne.wl ine, nor should a text file ever be produced whose last 1 ine 
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has no newline at the end. 

Space is reserved for each program to grow a stack, or LIFO list of func­
tion call argument lists and automatic storage frames, and a heap, or un­
structured data area. Heap is purchased in (not necessarily contiguous) 
chunks by calls on sbreak(), and is never given back during program execu­
tion. Stack and heap often must contend for the same (limited) space, so 
an otherwise correct C program may terminate early, or (sadly) misbehave, 
because insufficient space was allotted. 

Note that all objects in C are presumed to have non-NULL addresses; the 
system is obliged never to bind an external identifier to the value zero. 
The system interface ensures that address zero never occurs on the stack 
or heap, as well. In fact, the addresses -, and +' are also discouraged, 
since some functions treat these values as codes for discred i ted pointers, 
much like NULL (0). 
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NAME 
main - enter a C program 

SYNOPSIS 
BOOL main(ac, av) 

BYTES ac; 
TEXT **av; 

FUNCTION 
main is the function called to initiate a C program; hence every user pro­
gram must contain a function called main. Its arguments are a sequence of 
NUL terminated strings, pointed at by the first ac elements of the array 
av, obtained from the command line used to invoke the programs. By con­
vention, ac is always at least one, av[O] is the name by which the program 
has been invoked, and av(1], if present, is the first argument string, 
etc. Program execution is terminated by returning from main, or by an ex­
plicit call to exit. In either case, one bit of status is returned to the 
invoker_ to signify whether the program ran successfully. 

RETURNS 
main returns YES (or non-zero) if successful, otherwise NO (zero). 

EXAMPLE 
1* ECHO ARGUMENTS TO STDOUT 

* copyright (c) 1980 by Whitesmiths, Ltd. 
*/ 

'include <std.h> 

BOOL main(ac, av) 
BYTES ac; 
TEXT **av; 
{ 
if (1 < ac) 

{ 
putstr(STDOUT, *++av, NULL); 
for (--ac, ++av; --ac; ++av) 

putstr(STDOUT, " ", *av, NULL); 
write(STDOUT. "\n" , 1); 
} 

return (YES); 
} 
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NA"~E 
pname - program name 

SYNOPSIS 
rEX! _pname; 

FUNCTION 
pname is the (NUL terminated) name by which the program was invoked, if 

that can be determined from the command line'~ or the name provided by the 
C programmer. if present, or the name "error", delivered up by a waiting 
library module. The library definition i~ used only if no definition of 

pname is provided by the C program and/or the compile time name i~ not 
overridden at runtime. 

It is used primarily for labelling diagnostic printouts. 

SEE: ALSO 
error(II) 
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close III. C System Interface Library 

NAME 
close - close a file 

SYNOPSIS 
FILE close (fd) 

FILE fd; 

FUNCTION 

close 

close closes the file associated with the file descriptor fd, making the 
fd available for future open or create calls. 

RETURNS 
close returns the now useless file descriptor, if successful, or a nega­
tive number. 

EXAMPLE 
To copy an arbitrary number of files: 

while (fd = getfiles(&ac, &av, STDIN, -1» 
{ 

SEE ALSO 

while (0 < (n = read(fd, buf, BUFSIZE»} 
write(STDOUT, buf, n); 

close( fd); 
} 

create, open, remove, uname 
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create III. C System Interface Library create 

N~E 
create - open an empty instance of a file 

SYNOPSIS 
FILE create(fname, mode, rsize) 

TEXT ·fname; 
COUNT mode; 
BYTES rsize; 

FUNCTION 
create makes a new file fname, if it did not previously exist, or trun­
cates the existing file to zero length. If (mode == 0) the file is opened. 
for reading, else if (mode == 1) it is opened for writing, else (mode --
2) of necessity and the file is opened for updating (reading and writing). 

If the file is to contain arbitrary binary data, as opposed to printable 
ASCII text, the record size rsize should be non-zero. Not all systems 
behave well if a textfile is created for updating. 

RETURNS 
create returns a file descriptor for the created file or a negative 
number. 

EXAMPLE 
if «fd = create("xeq", WRITE, 1» < 0) 

write (STDERR, "~an't create xeq\n", 17); 

SEE ALSO 
close, open, remove, uname 
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exit III. C System Interface Library 

NAME 
exit - terminate program execution 

SYNOPSIS 
VOID exit(success) 

BOOL success; 

FUNCTION 

exit 

exit calls all functions registered with onexit, closes all files, and 
terminates program execution. exit is called with a non-zero (YES) to in­
dicate success, or a zero (NO) to indicate unsuccessful termination; not 
all systems provide a recipient for this information. 

RETURNS 
exit will never return to its caller. 

EXAMPLE 
if «fd = open("file", READ, 0» < 0) 

{ 

SEE ALSO 
onexit 

write (STDERR, "can't open file\n", 16); 
exitCNO); 
} 
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lseek III. C System Interface Library lseek 

NAME 
lseek - set fiie read/write pointer 

SYNOPSIS 
COUNT lseek(fd, offset, sense) 

FILE fd; 
LONG offset; 
COUNT sense; 

FUNCTION 
lseek uses the long offset provided to modify the read/write pointer for 
the binary file fd, under control of sense •. If (sense == 0) the pointer. 
is set to the byte offset, which should be positive. If (sense == 1) the 
byte offset is algebraically added to the current pointer. Other values 
of sense are extremely system dependent. 

The call lseek(fd, OL, 1) is guaranteed to leave the file pointer unmodi­
fied and, more important, to succeed only if lseek calls are both accept­
able and meaningful for the fd specified. Other lseek calls may appear to 
succeed, but without effect, as when rewinding a terminal. 

RETURNS 
lseek returns the file descriptor if successful, or a negative number. 

EXAMPLE' 
To read a 512-byte block: 

III - 8 

BOOt getblock(buf, blkno) 
TEXT ·buf; 
BYTES blkno; 
{ 

lseek(STDIN, (LONG)blkno « 9, 0); 
return (read(STDIN, buf, BUFSIZE) 1= BUFSIZE); 
} 



mkexec III. C System Interface Library mkexec 

NAME 
mkexec - make file executable 

SYNOPSIS 
BOOL mkexec(fname) 

TEXT ffname; 

FUNCTION 
mkexec converts the file fname to executable form. This may entail renam­
ing the file by adding or replacing a system dependent suffix (or "ex­
tent") to fname; or it may simply involve altering access attributes. It 
is used by program constructors (loaders, linkers, task builders) to bless 
a successful product. 

RETURNS 
mkexec returns true if successful, otherwise false. 

EXAMPLE 
if (load'() && load2(» 

return (mkexec(xfile»; 
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onexit III. C System Interface Library 

NAME 
onexlt - call function on program exit 

SYNOPSIS 
VOID (*onexitC»(pfn) 

VOID (*(*pfn)(»(); 

FUNCTION 

onexit 

onexit registers the function pointed at by pfn, to be called on program 
exit. The function at pfn i~ obliged to return the pointer returned by 
the onexit call, so that any previously registered functions can also be 
called • 

RETURNS 
onexit returns a pointer to another function; it is guaranteed to be non­
NULL. 

EXAMPLE 
To register the function thi~guy: 

GLOBAL VOID (*(*nextguy)(»(), (*thi~guy(»(); 

if (!nextguy) 

SEE ALSO 
exit 

BUGS 

nextguy = onexit(&thisguy); 

The type declarations defy description, and are still wrong. 
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onintr III. C System Interface Library onintr 

NAME 
onintr - capture interrupts 

SYNOPSIS 
VOID onintr (pfn) 

VOID (*pfn) (); 

FUNCTION 
onintr ensures that the function at pfn is called on the occurrence of an 
interrupt generated from the keyboard of a controlling terminal. (Typing 
a delete DEL, or sometimes a ctl-C ETX, performs this service on many sys­
tems.) Any earlier call to onintr is overriden~ 

The function is called with one integer argument, whose value is always 
zero, and must not return; if it does, a message is output to STDERR and 
an immediate error exit is taken. 

If (pfn is NULL) then the interrupt is disabled (turned off), assuming 
that the system supports such an operation. A disabled interrupt is not, 
however, turned on by a subsequent call with pfn not NULL~ Systems that 
support nothing resembling a keyboard interrupt behave as if the interrupt 
were disabled at program startup, i.e., the function at pfn 1s never 
called. 

RETURNS 
Nothing. 

EXAMPLE 
A common use of onintr is to ensure a graceful exit on early termination: 

VOID rmtemp() 
{ 

remove( uname(» ; 
} 

onexit(&rmtemp) ; 
onintr(&exit)~ 

Still another use is to provide a way of terminating long printouts, 
as with an interactive editor: 

while (!enter(docmd, NULL» 
putstr(STDOUT, "7\n", NULL); 

VOID docmd() 
{ 
onintr(&leave); 

SEE ALSO 
enter(II), leave(II), onexit 
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open III. C System Interface Library open 

NAME 
open - open a file 

SYNOPSIS 
FILE open(fname, mode, rsize) 

TEXT *fname; 
COUNT mode; 
BYTES rsize; 

FUNCTION 
open opens a file·fname and assigns a file descriptor to it. If (mode --
0) the file is opened for reading. else if (mode -- 1) it is opened for 
writing, else (mode == 2) of necessity and the file is opened for updating 
(reading and writing). 

If the file is to contain arbitrary binary data, as opposed to printable 
ASCII text, the record size rsize should be non-zero. Not all systems 
behave well if a text file is opened for updating. 

RETURNS 
open returns a file descriptor for the opened file, or a negative number, 
if unsuccessful. 

EXAMPLE 
--1-f'--+<f'd-- = -open-(--"-xeq"-,---WRIT-E,- -- -l-l-) --{ 0> 

write(STDERR, "can't open xeq\n", 16); 

SEE ALSO 
close, create 
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read' III. C System Interface Library 

NAME 
read - read characters from a file 

SYNOPSIS 
COUNT read(fd, buf, size) 

FILE fd; 
TEXT *buf; 
BYTES size; 

FUNCTION 

read 

read reads up to size characters from the file specified by fd into the 
buffer starting at buf. 

RETURNS 
If an error occurs, read returns a negative number; if end of file is en­
countered, read returns zero; otherwise the value returned is between 1 
and size, inclusive, which is the number of characters actually read into 
buf. . 

EXAMPLE 
To copy a file: . 

while (0 < (n = read(STDIN, buf, BUFSIZE») 
write (STDOUT, buf, n); 

SEE ALSO 
write 

/ 
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remove III. C System Interface Library 

NAME 
remove - remove a file 

SYNOPSIS 
FILE remove(fname) 

TEXT -fname; 

FUNCTION 

remove 

remove removes the file fname; on most systems, this is an irreversible 
act. 

RETURNS 
remove returns zero, if successful, or a negative number. 

EXAMPLE 
if (remove(uname()) < 0) 

putstr(STDERR, "can't remove temp file\n", NULL); 
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sbreak . III. C System Interface Library sbreak 

NAME 
sbreak - set system break 

SYNOPSIS 
TEXT *sbreak(size) 

ARGINT size; 

FUNCTION 
sbreak moves the system break, at the top of the data area, algebraically 
up by size bytes, rounded up as necessary to placate memory management 
hardware. There is no guarantee that successive calls to sbreak will 
deliver contiguous areas of memory, nor can all systems safely accept a 
call with negative size. 

RETURNS 
If successful, sbreak returns a pointer to the start of the added data 
area; otherwise the value returned is NULL. 

EXAMPLE 
if (!(p = sbreak(nsyms * sizeof (symbol»» 

{ . 

putstr(STDERR, "not enough room!\n", NULL); 
exit(NO); 
} 
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uname III. C System Interface Library uname 

NAME 
uname - create a unique file name 

SYNOPSIS 
TEXT *uname() 

FUNCTION 
uname returns a pointer to the start of a NUL terminated name which is 
likely not to conflict with normal user filenames. The name may be modi­
fied by a letter suffix (but not in place!), so that a family of process­
unique files may be dealt with. The name may be used as the first argu­
ment to a create, or subsequent open, call, so long as any such files 
created are removed before program termination. It is considered bad 
manners to leave scratch files lying about. 

RETURNS 
uname returns the same pointer on every call during a given program invo­
cation. The pointer will never be NULL. 

EXAMPLE 
.if·{(fd = create(uname(), WRITE, 1» < 0) 

putstr(STDERR, "can't create sort temp\n", NULL); 

SEE ALSO 
close, create, open, remove 
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write III. C System Interface Library 

NAME 
write - write characters to a file 

SYNOPSIS 
COUNT write(fd, buf, size) 

FILE fd; . 
TEXT -buf; 
COUNT size; 

FUNCTION 

write 

write writes size characters starting at buf to the file specified by fd. 

RETURNS 
If an error occurs, writes either returns a negative number or a number 
other than size; otherwise size is returned. 

EXAMPLE 
To copy a file: 

while (0 < (n = read(STDIN, buf, BUFSIZE») 

SEE ALSO 
read 

if (write (STDOUT, buf, n) != n) 
{ 
putstr(STDERR, "write error\n", NULL); 
exit(NO) ; 
} 
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Conventions IV. C System Interface Library Conventions 

NAME 
Conventions - of the C machine interface library 

FUNCTION 
The functions and variables documented in this section are usable just 
like any of those in Section II or Section III, but need not be known to 
the typical C programmer. Rather, they are called upon by higher .level 
functions to perform machine dependent operations, to provide machine 
dependent information, or merely to provide an important service with ef­
ficiency and/or extra precision. 

They are isolated in a separate section a) to avoid cluttering an already 
extensive collection of useful functions with arcana, and b) to show pros­
pective implementors what is required in the way of low level support for 
a new machine. Note that Section III serves much the same purpose for im­
plementors of new operating system interfaces. 
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_addexp IV. C System Interface Library 

NAME 
_addexp - scale double exponent 

SYNOPSIS 
DOUBLE _addexp(d, n, msg) 

DOUBLE d; 
COUNT n; 
TEXT *tasg; 

FUNCTION 

_addexp 

addexp effectively multiplies the double d by two raised to the power n, 
although it endeavors to do so by some speedy ruse. If the double result 
is too large in magnitude to be represented by the machine, _range is 
called with msg. 

RETURNS 
_addexp returns the double result d • (1 « n), or any value returned by 
_range. 

EXAMPLE 
DOUBLE sqrt ( x) 

DOUBLE x; 
{ 
COUNT n; 

n = _unpack(&x); 
x = newton ( x) ; 
if (n & 1) 

x =* SQRT2; 
return (_addexp(x, n » 't "can't happen"»; 
} 

SEE ALSO 
_frac, _range, _unpack 
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_domain IV. C System Interface Library domain 

NAME 
domain - report domain error 

SYNOPSIS 
VOID domain(msg) 

TEXT -msg; 

FUNCTION 
domain is called by math functions to report a domain error, i.e., the 

fact that an input value lies outside the set of values over which the 
function is defined. It copies msg to domerr, then calls raise for the 
condition _domerr. This exception, -if not caught, results in an error 
exit that prints the NUL terminated string at msg to STDERR, followed by a 
newline. 

There is no way of inhibiting domain errors, though any code using when 
to handle them may choose to ignore their occurrence. 

RETURNS 
domain never returns to its caller. It may return from an instance of 

-when that is willing to handle a domain error; otherwise the program ex­
its, reporting failure. 

EXAMPLE 
DOUBLE sqrt(x) 

DOUBLE x; 
{ 
if (x < 0) 

_domain("negative argument to sqrt"); 

SEE ALSO 
_domerr, _raise, _range, when 
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IV. C System Interface Library domerr 

NAME 
domerr - domain error condition 

SYNOPSIS 
TEX'! *_domerr 

FUNCTION 
domerr is the condition raised when a domain error occurs, i.e., when a 

math function discovers that an input value lies outside the set of values 
over which the function is defined. 

SEE ALSO 
_domain, _raise, _ranerr 
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dtens IV. C System Interface Library 

NAME 
dtens - powers of ten 

SYNOPSIS 
DOUBLE· _dtens(]; 

FUNCTION 
dtens is an array of doubles with values 1, 10, 100, 10**4, 

up to the largest such number the machine can represent. 
entries in _dtens is recorded in the variable _ntens. 

SEE ALSO 
_ntens 

dtens 

10**8, etc. 
The number of 
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dzero IV. C System Interface Library 

NAME 
_dzero - double zero 

SYNOPSIS 
DOUBLE _dzero; 

FUNCTION 
_dzero is a double zero, provided for convenience more than necessity. 

SEE ALSO 
_huge, _tiny 
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fcan IV. C System Interface Library fcan 

NAME 
fcan - canonicalize floating point datum 

SYNOPSIS 
COUNT fc an ( pd ) 

TEXT fpd; 

FUNCTION 
fcan is a machine dependent routine required by the C code generators to 

translate native double floating data to a canonical format. Each code 
generator can then translate from canonical to target machine format, ir­
respective of the host environment. 

The canonical form is an array of eight characters stored in place of the 
double number at pd. pd[O] is zero if the number is positive. else 0200; 
pd[1] is the most significant byte of the fraction. with an assumed binary 
point to the left of its most significant bit; the remaining fraction 
bytes are stored in descending order of significance at pd[2] through 
pd[7J. If the number is nonzero, the most significant (0200) bit of pd[1] 
is set, so that the fraction is in the half-open interval [1/2. 1). 

It is assumed that the number at pd is normalized on entry to _fcan. 

RETURNS 
fcan returns the power of two by which the fraction must be multiplied to 

give the proper value. The sign and fraction bytes are written in place 
of the double number. 
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_frac IV. C System Interface Library frac 

NAME 
_ftac - extract integer from fraction part 

SYNOPSIS 
COUNT frac(pd, mul) 

DOUBLE *pd, mul; 

FUNCTION 
frac forms the double produot of *pd and mul, then partitions it into an 

integer plus a double fraotion in the interval (-1/2, 1/2], delivers the 
fractional part to *pd and the low bits of the integer part as the value 
of the funotion. If the integer part cannot be properly represented as a 
COUNT, it is trunoated on the left without remark. 

RETURNS 
frao returns the low bits of the integer part of the produot C*pd * mul) 

as the value of the funotion and writes the fraotional part of the produot 
at *pd. 

EXAMPLE 
DOUBLE s 1nd ( x) 

DOUBLE x; 
{ 
COUNT n; 

n = _frac(&x, 1.0/90.0); ... 
SEE ALSO 

_addexp t _unpaok 
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IV. C System Interface Library 

NAME 
_huge - largest double number 

SYNOPSIS 
DOUBLE _huge 

FUNCTION 
_huge is the largest representable double number. 

SEE ALSO 
_dzero, _tiny 
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norm IV. C System Inter~ace Library 

NAME 
_norm - convert double to normalized text string 

SYNOPSIS 
COUNT norm(s, d, prec) 

TEXT *s; 
DOUBLE d; 
BYTES prec; 

FUNCTION 

norm 

_norm factors the double d into a) a double in the interval (0.1, 1) or 
zero, and b) an integral power of ten. The first prec digits of the frac­
tion are written as text characters in the buffer starting at s. If the 
number is negative on "entry, it is forced positive. 

RETURNS 
The value of the function on return is the power of ten to which the frac­
tion string in s must be raised to give the value of d. If d is zero, all 
characters in s are 'a's and the value returned is zero. 

SEE ALSO 
round 
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ntens IV. C System Interface Library ntens 

NAME 
ntens - number of powers of ten 

SYNOPSIS 
COUNT _ntens; 

FUNCTION 
ntens is the number of elements in the array _dtens, which holds various 

powers of ten as double numbers. 

SEE ALSO 
dtens 
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IV. C System Interface Library 

N~E 

_poly - compute polynomial 

SYNOPSIS 
DOUBLE _poly(d, tab, n) 

DOUBLE d, *tab; 
COUNT n; 

FUNCTION 
_poly computes the polyn~mial of order n in the independent variable d. 
using the coefficients in the table pointed to by tab. Horner's method is 
used, taking tab(O] as the coefficient of the highest power of d, so the 
value computed is: 

tab(n] + d * (tab(n-1J + d * ( ... + d * tab(O)) 

No precautions are taken against overflow or underflow. 

RETURNS 
_poly returns the double value of the polynomial of order n in d. 

EXAMPLE 
return (x * _poly(x • x. coeffs, 6»; 
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raise IV. C System Interface Library 

NAME 
raise - raise an exception 

SYNOPSIS 
VOID raise(ptr, cx) 

TEXT **-ptr, **cx; 

FUNCTION 

raise 

_raise signals the presence of a condition that must be handled by an ear­
lier call to when. The when/ raise mechanism is used to perform a broad 
spectrum of stack manipulations normally beyond the scope of the C 
language, including: Ada exception handling, Pascal nonlocal goto's, Idris 
process switching, editor interrupt fielding, and math error reporting. 

The ha~dler to be first considered is specified by ptr. If ptr is -1 or 
NULL, the latest when call is used as the start of a search for a willing 
handler; otherwise ptr must have been set by an earlier when call to 
specify that call as the st'arting point of the search. 

If cx is NULL or -1, then the first handler encountered returns to its 
caller with the value zero; qtherwise cx must match a condition argument 
of one of the registered handlers to be conSidered, or at some level it 
must be handled by a NULL terminating a list of condition arguments. 

The ·return from _when caused by a _raise call cleans up the stack if ei­
ther ptr or cx is NULL. Otherwise, the handler for that when call 
remains on the stack and is made the latest of the chain of handlers. 

RETURNS 
raise never returns to its caller. It returns from the latest willing 
when call with registers, stack, and handler chain restored to that lev­

el; the value returned by._when is nonnegative. The handler chain is ini­
tialized to a single catchall handler which calls error to print an error 
message, and takes an error exit. If the condition can be interpreted as 
the address of a pointer to a NUL terminated string, then that strlng, 
followed by a newline, is used as the error message; otherwise the message 
is "unchecked condition". 

EXAMPLE 
To exit on end of file: 

TEXT *endfile {"unchecked end of file"}; 

VOID readrec(buf) 
TEXT *buf; 
{ 

if (freadCSTDIN, 
_raise(NULL, 

} 

buf, 80) !: 80) 
&endfile) ; 

switch( when(NULL, &endfile, NULL» 
{ -

case 1: 
oneof() ; 
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} 

SEE ALSO 
_when, error(II), enter(II), leave(II) 

BUGS 
You are not expected to understand this. 
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ranerr IV. C System Interface Library ranerr 

NAME 
ranerr - range error condition 

SYNOPSIS 
TEXT * ranerr 

FUNCTION 
ranerr is the condition raised when a range error occurs, i.e., when a 

math routine discovers that a return value is too large to represent. Un­
like most conditions, the range condition may be inhibited from time to 
time by writing a nonzero value in ranerr. 

SEE ALSO 
_ domerr t _range 
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IV. C System Interface Library 

NAME 
_range - report range error 

SYNOPSIS 
DOUBLE range(msg) 

TEXT-*msg; 

FUNCTION 
_range is ,called by math functions to report a range error, i.e., the pro­
duction of an output value that cannot be represented properly by the 
machine. If ranerr is NULL; range copies msg to ranerr, then calls 
_raise for the condition _ranerr. This exception, if not caught, results 
in an error exit that prints the NUL terminated string atmsg to STDERR, 
followed by a newline. 

If _ranerr is not NULL, the condition is not raised, and _range returns to 
its caller. 

RETURNS 
If range returns to its caller, the value returned is the largest double 
that can be represented by the machine; otherwise the ranerr condition is 
raised and range does not return to its caller. It may return from an 
instance of _when that is willing to handle a range error; other~se the 
program eXlts, repor~lng t"alJ.ure. 

EXAMPLE' 
if ( lnhuge < x) 

:range("exp overfiow"); 

SEE ALSO 
_domain, _ranerr, _raise, _when 
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round IV. C System Interface Library 

NAME 
round - round off a fraction string 

SYNOPSIS 
COUNT round(s, n, prec) 

TEXT *s; 
BYTES n, prec; 

FUNCTION 

round 

round rewrites the n character buffer starting at s as a properly rounded 
string of prec digits. 
'5'), no action is taken. 
incremented and carries 
'1000 ••• ' to prec digits. 

RETURNS 

If prec is outside the buffer, or if (s(prec] < 
Otherwise, the next character to the left is 
are propagated. All '9's is rewritten as 

round returns 1 if all '9's rounded up, otherwise zero. 

SEE ALSO 
norm 

BUGS 
No check is made for non-digits in the buffer. 
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IV. C System Interface Library 

NAME 
_tiny - smallest double number 

SYNOPSIS 
DOUBLE _tiny 

FUNCTION 
_tiny is the smallest positive representable double number larger than 
zero. 

SEE ALSO 
_dzero, _huge 
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_unpack IV. C System Interface Library 

NAME 
_unpack - extract fraction from exponent part 

SYNOPSIS 
COUNT unpack(pd) 

DOUBLE *pd; 

FUNCTION 

_unpack 

unpack partitions the double at .pd, which should be nonzero, into a 
fraction in the interval (1/2, 1) times two raised to an integer power, 
deliver·s the fraction to *pd and returns the integer power as the value of 
the function. 

RETURNS 
_unpack returns the power of two exponent of the double at pd as the value 
of the function and writes the fraction at *pd. The exponent is generally 
meaningless if d is zero. 

EXAMPLE 
DOUBLE sqrt(x) 

DOUBLE x; 
{ 
COUNT n; 

n = unpack( &x) ; 
x = newton ( x); 
if (n & 1) 

x =* SQRT2; 
return ( addexp(x, n » 1»; 
} -

SEE ALSO 
_addexp, frac 
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IV. C System Interface Library 

NAME 
when - handle exceptions 

SYNOPSIS 
COUNT when(ptr, c1, c2, ••• , cend) 

TEXT **ptr, **c1, **02, ••• , **cend; 

FUNCTION 
_when registers a willingness to handle certain exceptions that may be 
raised by calls to raise. The whenl raise mechanism is used to perform 
a broad spectrum of stack manipulations-normally beyond the soope of the C 
language, including: Ada exception handling, Pascal nonlocal goto's, Idris 
process switching, editor interrupt fielding, and math error reporting. 

The call to _when causes its argument list and certain non-volatile regis­
ters to be left on the stack, where they are made the latest part of a 
chain of condition handlers. Should a subsequent call to raise report a 
condition that is to be handled by this part of the chaTn, control flow 
resumes with a return from when, indicating which condition has been 
raised. Upon every return, all register variables are restored to their 
values at the time of the initial call to when. 'nle raise call may 
cause the stack to be cleaned up as part of-the return from when; this is 
~ m~nd~~~v n~elud@ to returnin2 from any function that call~ when. 

If-ptr is not NULL, it is used as the address of a pointer that should be 
set to point' at the latest part ·of the handler chain; this value may be 
used by subsequent raise calls to specify this particular call to when 
instead of the normal top of the handler chain. ptr is also used when the 
stack is cleaned up on return, as the address at which to write the condi­
tion being handled. 

The conditions c1, c2, etc. each may assume any value except NULL or -1, 
although there is a strong presumption that the value is a valid data 
space address of a pointer to a NUL terminated string of characters. A-1 
is taken as a cend that indicates no further conditions, while a NULL is 
taken as a cend that will handle any condition. The leftmost condition 
argument that will handle a given condition, in the latest part of the 
handler chain, is chosen to handle the condition. 

Since _when plays fast and loose with the stack, it should never be used 
except as the lone operand in a switch statment, and all when calls must 
be carefully coordinated with appropriate _raise calls to ~tay sane. 

RETURNS 
_when returns -1 upon return from its initial setup. It returns zero on a 
cleanup return that reports no condition. Otherwise it returns the ordi­
nal position, within the argument list, of the condition it is handling; a 
one indicates el, two means c2, etc. If cend is NULL, its ordinal posi­
tion will be returned for any condition not otherwise handled. 

The stack is cleared, and a non-NULL ptr is used to return the second ar­
gument to raise. if a) either argument to _raise was NULL or b) if a NULL 
eend is handling the condition. 
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EXAMPLE: 
To field interrupts interactively: 

VOID endup() 
{ 
putstr(srDQur. "?\n". NULL); 
rai~e(NULL, NULL); 

T 

FOREVER 
{ 

SEE ALSO 

onintr ( &endup) ; 
when (HUll, HULL); 

if (edit() == EOF) 
exit(YES) ; 

_rai~et enter(I!), leave(II) 

BUes 
You are not expeeted to under~tand thi~. 

when 
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