ABORT (111) 4/10/75 ABOR (1l1)

NAME
abort — generate an IDfault
SYNOPSIS
abort()
DESCRIPTION
Abort executes the 1@ instruction. Thids usually considered a prograauft by the system and results in
termination with a core dump. It is used to generate a core image for debugging.
SEE ALSO
db (1), cdb (1), signal (11)
DIAGNOSTICS
usually “1OT trap -- core dumpetf rom the Shell.
BUGS



ABS (1Il) 2/9/75 ABS(III)

NAME
abs, fabs- absolute value

SYNOPSIS
abs(i)
inti;
double fabs(x)
doublex;

DESCRIPTION
Abs returns the absolute value of its integer operéais;is thedouble version.



ALLOC (1Il) 3/1/74 ALLOC(11I)

NAME
alloc, free— core allocator
SYNOPSIS
char *alloc(size)
free(ptr)
char *ptr;
DESCRIPTION
Alloc andfree provide a simple general-purpose core management packéige.is given a sze in bytes;
it returns a pointer to an area at least that size whicokeisaad hence can hold an object ofydgpe. The
argument tofree is a pointer to an area previously allocatedaldgc; this space is madevalable for fur
ther allocation.
Needless to sagrave dsorder will result if the space assignedablpc is overrun or if some random num-
ber is handed tfree.
The routine uses ar$t-fit algorithm which coalesces blocks being freed with other blocks alreadylfree.
callssbrk (seebreak (11)) to get more core from the system when there is no suitable space already free.
DIAGNOSTICS
Returns-1 if there is no @ilable core.
BUGS

Allocated memory contains garbage instead of being cleared.



ATAN (1) 4/30/73 AAN (111

NAME
atan, atanz arc tangent function

SYNOPSIS
jsr  pcatan[2]
double atan(x)
doublex;

double atan2(x, y)
doublex, y;

DESCRIPTION
The atan entry returns the arc tangent of frO in frO; from C, the arc tangexisofeturned. The range is
-2 to 2. Theatan2 entry returns the arc tangent of frO/frl in frO; from C, the arc tangexiy o re-
turned. Theange is-mrto

DIAGNOSTIC
There is no error return.

BUGS



ATOF (1l 4/30/73 AOF(Ill)

NAME
atof — corvert ASCII to floating
SYNOPSIS
double atof (nptr)
char *nptr;
DESCRIPTION
Atof corverts a string to a floating numbeNptr should point to a string containing the number; ihst f
unrecognized character ends the number.
The only numbers recognized are: an optional minus sign followed by a string of digits optionally contain-
ing one decimal point, then followed optionally by the lettérilowed by a signed integer.
DIAGNOSTICS
There are noneverflow results in a very large number and garbage characters terminate the scan.
BUGS

The routine should accept initi#) initial blanks, ande for e. Overflow should be signalled.



ATOI(111) 2/8/75 AOI(111)

NAME
atoi— corvert ASCII to integer

SYNOPSIS
atoi(nptr)
char *nptr;

DESCRIPTION
Atoi corverts the string pointed to kyptr to an intger The string can contain leading blanks or tabs, an
optional ‘~’, and then an unbroken string of digits. @@gion stops at the first non-digit.

SEE ALSO
atof (Il

BUGS

There is no provision fonarflow.



CRYPT (lIl) 4/30/73

CRPT(IIl)

NAME
crypt— password encoding
SYNOPSIS
mov  $key,r0
jsr pc,crypt
char *crypt(key)
char *key;
DESCRIPTION
On entry r0 points to a string of characters terminated by an ASCIlI NUL. The routine performs an opera-
tion on the ky which is dificult to invert (i.e. encrypts it) and leas the resulting eight bytes of ASCII al-
phanumerics in a global cell called “word”.
From C, thekey argument is a string and the value returned is a pointer to the eight-character result.
This routine is used to encrypt all passwords.
SEE ALSO
passwd(l), passwd(V), login(l)
BUGS

Short or otherwise simple passas can be decrypted easily bshaustve sarch. Sixcharacters of gib-

berish is reasonably safe.



CTIME (1I) 10/15/73 CTIMEI)

NAME

ctime, localtime, gmtime- corvert date and time to ASCII

SYNOPSIS

char *ctime(tvec)

int tvec[2];

[from Fortran]

double precision ctime
... = ctime(dummy)

int *localtime(tvec)

int tvec[2];

int *gmtime(tvec)

int tvec[2];

DESCRIPTION

Ctime corverts a time in the ectortvec such as returned by time (1) into ASCII and returns a pointer to a
character string in the form

Sun Sep 16 01:03:52 1973\n\0
All the fields hae onstant width.

The localtime and gmtime entries return pointers to integer vectors containing theebrdiavn time. Lo-
caltime corrects for the time zone and possible daylight savings tymeme corverts directly to GMT
which is the time UNIX uses. The value is a pointer to an array whose components are

fLconds

minutes

hours

day of the month (1-31)

month (0-11)

year— 1900

day of the week (Sunday = 0)

day of the year (0-365)

Daylight Saving Time flag if non-zero

O~NOOUITRARWNEFO

The external ariabletimezone contains the difference, in seconds, between GMT and local standard time
(in EST, is 560*60); the external ariabledaylight is non-zero if the standard U.S.A. Daylight 8ags

Time cowersion should be appliedThe program knows about the peculiarities of thisvesion in 1974

and 1975; if necessarg table for these years can be extended.

A routine namedtimeis also &ailable from Fortran. Actuallyit more resembles thiame (1) system entry
in that it returns the number of seconds since the epoch 0000 GMT Jan. 1, 1970 (as a floating-point num-
ber).

SEE ALSO

BUGS

time(ll)



ECVT (1) 4/30/73 ECVT(I)

NAME
ecvt, fcvt— output comersion
SYNOPSIS
jsr pc,ecvt
jsr pc,fevt
char *ecvt(value, ndigit, decpt, sign)
doublevalue;
int ndigit, *decpt, *sign;
char *fevt(value, ndigit, decpt, sign)
DESCRIPTION
Ecwvt is called with a floating point number in frO.
On «it, the number has been es@rted into a string of ascii digits in aiffer pointed to by r0. The number
of digits produced is controlled by a globariable ndigits.
Moreover, the position of the decimal point is contained in r2: r2=0 means the d.p. is at the left hand end of
the string of digits; r2>0 means the d.p. is within or to the right of the string.
The sign of the number is indicated by r1 (0 for +; 1-for
The lov order digit has suffered decimal rounding (i. e. mayehaen carried into).
From C, thevalueis corverted and a pointer to a null-terminated stringndifit digits is returned. The po-
sition of the decimal point is stored indirectly throwtgopt (negative means to the left of the returned dig-
its). If the sign of the result is gaive, the word pointed to bgign is non-zero, otherwise it is zero.
Fewvt is identical toecvt, except that the correct digit been rounded for F-style output of the number of digits
specifed by ndigits.
SEE ALSO
printf (111)
BUGS



END (Ill) 4/28/75 END(III)

NAME
end, etext, edatalast locations in program

SYNOPSIS
extern end;
extern etext;
extern edata;

DESCRIPTION
These names refer neither to routines nor to locations with interesting contents. Instead, their addresses co-
incide with the first address amthe program text gion (etext), above the initialized data igion (edata),
or uninitialized data ggon (end). The last is the same as the program bredhues are gien to these
symbols by the link editdd (1) when, and only when, thieare referred to but not defined in the set of pro-
grams loaded.
The usage of these symbols is rather specialized, but one plausible possibility is

extern end,;
... = brk(&end-+...);

(seebreak (I1)). The problem with this is that it ignores yother subroutines which may want tetend
core for their purposes; these inclutbek (seebreak (1)), alloc (111), and also secret subroutinevaked
by the profile (—p) option ofc. Of course it was for the beritedf such systems that the symbols were in-
vented, and user programs, unless/ta in firm control of their environment, are wise not to refer to the
absolute symbols directly.
One technique sometimes useful is to galk(0), which returns the value of the current program break, in-
stead of referring t&end, which yields the program break at the instasgcation started.
These symbols are accessible from assembly language if it is rememberedyttlabdfet be praked by

SEE ALSO
break (l1), alloc (111)

BUGS

-10-



EXP (Ill) 4/30/73 EXR )

NAME
exp — exponential function
SYNOPSIS
jsr pc,exp
double exp(x)
doublex;
DESCRIPTION
The exponential of frO is returned in fr0. From C, the exponentialofeturned.
DIAGNOSTICS
If the result is not representable, the c-bit is set and thedbpositre rumber is returned. From C, no di-
agnostic is ailable.
Zero is returned if the result would undevilo
BUGS

-11 -



FLOOR (1Il) 5/15/74 FLOORII)

NAME
floor, ceil - floor and ceiling functions
SYNOPSIS
double floor (x)
doublex;
double ceil(x)
doublex;
DESCRIPTION
The floor function returns the largest integer (as a double precision number) not greater than
The ceil function returns the smallest integer not lessxhan
BUGS

-12 -



FMOD (1ll) 2/13/75 FMOD( 1)

NAME
fmod - floating modulo function
SYNOPSIS
double fmod(X, y)
doublex, y;
DESCRIPTION
Fmod returns the numbdrsuch thak = iy + f, i is an integerand 0O<f<y.
BUGS

-13-



FPTRAP (1Il) 11/18/73 FPTRARIII)

NAME
fptrap— floating point interpreter
SYNOPSIS
sys signal; 4; fptrap
DESCRIPTION
Fptrap is a simulator of the 11/45 FP11-B floating point urftworks by intercepting illgd instruction
traps and decoding ansleeuting the floating point operation codes.
FILES
In systems with real floating point, there isa&ef routine in /lib/liba.a with this name; when simulation is
desired, the real version should be put in liba.a
DIAGNOSTICS
A break point trap is gen when a real illgd instruction trap occurs.
SEE ALSO
signal (I1), cc (1) (‘—f option)
BUGS

Rounding mode is not interpreted.sidow.

-14 -



GAMMA (1I1) 5/15/74 GAMMA(I1I)

NAME
gamma- log gamma function
SYNOPSIS
jsr pc,gamma
double gamma(x)
doublex;
DESCRIPTION
If xis passed (in frOyamma returns In [(x) | (in fr0). The sign of (x) is returned in the external irger
signgam. The following C program might be used to calculate
y = gamma(x);
if (y > 88.)
error( );
y = exp(y);
if(signgam)
y=-y
DIAGNOSTICS
The c-bit is set on mtive integral arguments and the maximum value is returned. There is no error return
for C programs.
BUGS

No error return from C.

-15-



GETARG (lll) 11/24/73 GEARRG (lll)

NAME
getarg, iarge- get command arguments from Fortran
SYNOPSIS
call getarg (i, iarray[,isize])
... =iargc(dummy)
DESCRIPTION
Thegetarg entry fills iniarray (which is considered to hateger) with the Hollerith string representing the
i th argument to the command in which it it is called. lfisiee agument is specified, at least one blank is
placed after the argument, and the lastdvaffected is blank padded. The user shouldesate that the
array is big enough.
If the isize agument is gien, the agument will be followed by blanks to fill uigize words, but gen if the
argument is long no more than that marords will be filled in.
The blank-padded array is suitable for use as an argument to setffil (II).
Theiargc entry returns the number of arguments to the command, counting the first (file-name) argument.
SEE ALSO
exe (1), setfil (III)
BUGS

-16 -



GETC (Ill) 4/30/72 GETQIII)

NAME
getc, getwfopen — buffered input
SYNOPSIS
mov  $filenamer0
jsr r5,fopen; iobuf
fopen(filename, iobuf)
char *filename;
struct buf *iobuf;
jsr r5,getc; iobuf
(character in r0)
getc(iobuf)
struct buf *iobuf;
jsr r5,getw; iobuf
(word in r0)
getw(iobuf)
struct buf *iobuf;
DESCRIPTION
These routines provide affered input &cility. lobuf is the address of a 518(10) byteffer area whose
contents are maintained by these routines. Its structure is
struct buf {
int fildes; /* Filedescriptor */
int nleft; /* Charsleft in buffer */
char *nextp; [* Ptr to next character */
char buff[512]; /* Thebuffer */
|3
Fopen may be called initially to open thdef. Onreturn, the error bit (c-bit) is set if the opeaildd. If
fopen is never called, get will read from the standard inpute. FromC, the value is rggtive if the open
failed.
Getc returns the next byte from the file in r0. The error bit is set on end of file or a readfemor C, the
character is returned as an integégthout sign extension; it is1 on end-of-file or error.
Getw returns the next word in r0Getc andgetw may be used alternately; there are no odal@roblems.
Getw is may be called from C:1 is returned on end-of-file or errdmt of course is also a legitimataluve.
lobuf must be provided by the user; it must be on a word boundary.
To reuse the same buffer for another file, it idisignt to close the original file and cédpen again.
SEE ALSO
open (Il), read (II), getchar (111), putc (IlI)
DIAGNOSTICS
c-bit set on EOF or error; from C, gative return indicates error or EORMMoreover, errno is set by this
routine just as it is for a system call (see introduction (Il)).
BUGS

-17 -



GETCHAR (lIl) 417173 GETCHARIII)

NAME
getchar-read character

SYNOPSIS
getchar()

DESCRIPTION
Getchar provides the simplest means of reading characters from the standard input for C programs. It re-
turns succesgé dharacters until end-of-file, when it returns “\0”.

Associated with this routine is an external variable cdllgdvhich is a structure containing affer such
as described undeetc (IlI).

Generally speakinggetchar should be used only for the simplest applicatigets; is better when there are
multiple input files.

SEE ALSO
getc (Il

DIAGNOSTICS
Null character returned on EOF or error.

BUGS
-1 should be returned on EOF; null is a legitimate character.

-18-



GETPW (lIl) 417173 GETPW(III)

NAME
getpw— get name from UID
SYNOPSIS
getpw(uid, buf)
char *buf;
DESCRIPTION
Getpw searches the password file for the (numeriail) and fills in buf with the corresponding line; it re-
turns non-zero itiid could not be found. The line is null-terminated.
FILES
letc/passwd
SEE ALSO
passwd (V)
DIAGNOSTICS
non-zero return on error.
BUGS

-19-



HMUL (111 417173 HMUL( 1)

NAME
hmul - high-order product
SYNOPSIS
hmul(x, y)
DESCRIPTION
Hmul returns the high-order 16 bits of the produck @indy. (The binary multiplication operator generates
the low-order 16 bits of a product.)
BUGS

-20-



IERROR (1Il) 10/29/73 IERRPR (1Il)

NAME
ierror — catch Fortran errors

SYNOPSIS
if (ierror (errno) .ne. 0) goto label

DESCRIPTION
lerror provides a way of detecting errors during the running obdr&n program. Its argument is a run-
time error number such as enumerateft ).

Whenierror is called, it returns a Galue; thus thgoto statement in the synopsis is nateuted. Hovev-

er, the routine stores inside itself the call point anabéation level. If and when the indicated error occurs,
areturn is simulated fromerror with a non-zero value; thus tigeto (or other statement) ixecuted. Itis

a dhastly error to calierror from a subroutine which has already returned when the error occurs.

This routine is essentially tailored to catching end-of-file situatidiygically it is called just before the
start of the loop which reads the input file, andgb® jumps to a graceful termination of the program.

There is a limit of 5 on the number of different error numbers which can be caught.

SEE ALSO
fc (1)

BUGS
There is no way to ignore errors.

-21 -



LDIV (1l1) 5/7/73 LDIV(1II)

NAME
Idiv, Irem - long division
SYNOPSIS
[div(hidividend, lodividend, divisor)
Irem(hidividend, lodividend, divisor)
DESCRIPTION
The concatenation of the signed 164bdividend and the unsigned 16-bivdividend is divided bydivisor.
The 16-bit signed quotient is returned ldiz and the 16-bit signed remainder is returnedrby. Divide
check and erroneous results will occur unless the magnitude of the divisor is greater than that of the high-
order dividend.
An integer division of an unsigned dividend by a signed divisor may be accomplished by
quo = Idiv(0, dividend, divisor);
and similarly for the remainder operation.
Often both the quotient and the remainder amated. Thereforkdiv leaves a emainder in thexdéernal cell
[divr.
BUGS

No divide check check.
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LOCV (1Il) 3/9/74 LOCV(IIl)

NAME
locv — long output cowersion
SYNOPSIS
char *locv(hi, lo)
int hi, lo;
DESCRIPTION
Locv corverts a signed double-precision igee whose parts are passed aguanents, to the equalent
ASCII character string and returns a pointer to that string.
BUGS

Sincelocv returns a pointer to a statiaffer containing the carerted result, it cannot be used twice in the
same expression; the second reswudf\orites the first.

-23-



LOG (1Il) 4/30/72 LOG( 1)

NAME
log — natural logarithm
SYNOPSIS
jsr pc,log
doublelog(x)
doublex;
DESCRIPTION
The natural logarithm of fr0O is returned in fr0. From C, the natural logarithmisaofeturned.
DIAGNOSTICS
The error bit (c-bit) is set if the inputgament is less than or equal to zero and the result igaiveerum-
ber very large in magnitude. From C, there is no error indication.
BUGS

=24 -



MONITOR (IIl) 2/11/74 MONITOR (1i1)

NAME
monitor— prepare recution profile
SYNOPSIS
monitor (lowpc, highpc, buffer, bufsize)
int lowpc( ), highpc(), buffer[ ], bufsize;
DESCRIPTION
Monitor is an interace to the systemprofile entry (Il). Lowpc andhighpc are the names of twfunctions;
buffer is the address of a (user supplied) arralubdize integers. Monitor arranges for the system to sam-
ple the uses program counter periodically and record thecrition histogram in theuffer. The lavest
address sampled is thatlofvpc and the highest is just b&ldhighpc. For the results to be significant, es-
pecially where there are small, heavily used routines, it is suggested thaffénéb no more than avie
times smaller than the range of locations sampled.
To profile the entire program, it is digient to use
extern etext;
monitor(2, &etext, buf, bufsize);
Etext is a loader-defined symbol which lies just eball the program text.
To gop execution monitoring and write the results on the filen.out, use
monitor(0);
Then, when the program exits, prof (I) can be used to examine the results.
It is seldom necessary to call this routine directly;theoption ofcc is simpler if one is satisfied with its
default profile range and resolution.
FILES
mon.out
SEE ALSO

prof (1), profil (I1), cc (1)

-25.



NARGS (Il 5/10/73 NARGS (1l

NAME
nargs— argument count
SYNOPSIS
nargs()
DESCRIPTION
Nargs returns the number of actual parameters supplied by the caller of the routine whiohrgalls
The argument count is accurate only when none of the actual paramdimasasdouble. Such parame-
ters count as four arguments instead of one.
BUGS

As indicated. Also, this routine does not work (and cannot be maderk) im programs with separated |
and D space. Altogether it is best wida using this routine and depend, foaeple, on passing ax-e
plicit argument count.
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NLIST (11I) 6/12/72

NAME
nlist — get entries from name list

SYNOPSIS
nlist(filename, nl)
char *filename;

struct {
char  nam€[g];
int type;
int value;
pnll];
DESCRIPTION

NLIST(111)

Nlist examines the name list in thevgn executable output file and seleatly extracts a list of &lues. The
name list consists of a list of 8-character names (null padded) each followed tpris. Thdist is ter
minated with a null nameEach name is looked up in the name list of ike fif the name is found, the
type and alue of the name are placed in thetwords following the name. If the name is not found, the

type entry is set tel.

This subroutine is useful for examining the system namedist i the ile /unix. In this way programs

can obtain system addresses that are up to date.

SEE ALSO
a.out (V)

DIAGNOSTICS

All type entries are set tel if the file cannot be found or if it is not a valid namelist.

BUGS

-27-



PERFOR (Il 11/5/73 PERRR (IIl)

NAME
perrot sys_errlist,sys nerrerrno — system error messages

SYNOPSIS
perror(s)
char *s,
int sys nerr;
char *sys errlist[];
int errno;

DESCRIPTION
Perror produces a short error message describing the last error encountered during a call to the system from
a C pogram. Firsthe argument string is printed, then a colon, then the message andvdine. Most
usefully the agument string is the name of the program which incurred the érher error number is tak-
en from the externalariableerrno, which is set when errors occur but not cleared when non-erroneous
calls are made.
To smplify variant formatting of messages, thector of message stringgs errlist is provided; errno can
be used as an indén this table to get the message string without tivdine. Sys nerr is the largest mes-
sage number provided for in the table; it should be attlecause meerror codes may be added to the
system before tlyeare added to the table.

SEE ALSO
Introduction to System Calls

BUGS

-28-



POW (111 4/30/73 PAV (111)

NAME
pow — floating exponentiation

SYNOPSIS
movf  x,frO
movf vy, frl
jsr pc,pow
double pow(x,y)
doublex, y;
DESCRIPTION
Pow returns the value of (in fr0). Pow(0.0,]y) is O for ary y. Pow(—x,y) returns a result only if is an in-
teger.
SEE ALSO
exp (I, log (1)
DIAGNOSTICS

The carry bit is set on return in case wérflow, pow(0.0,|0.0), or pow(-x,]y) for non-integraly. From C
there is no diagnostic.

BUGS

-29.



PRINTF (1ll)

NAME

9/17/73 PRINTR I11)

printf — formatted print

SYNOPSIS

printf(format, arg,, ...);

char

DESCRIPTION
Print

*format;

f corverts, formats, and prints its arguments after the first under control of the giushant. Thdirst

argument is a character string which containg types of objects: plain characters, which are simply
copied to the output stream, and wasion specifications, each of which causesvemsion and printing of
the next success agument toprintf.

Each cowersion specification is introduced by the charaéter Following the%, there may be

The
d

0
X
f

If no

— an optional minus sign—" w hich speciiesleft adjustment of the corerted argument in the indicat-
ed field;

— an optional digit string specifyingfeeld width; if the corverted argument has fewer characters than
the field width it will be blank-padded on the left (or right, if the left-adjustment indicator has been
given) to male up te field width;

— an optional period . w hich serves to separate the field width from the next digit string;

— an optional digit stringprecision) which specifies the number of digits to appear after the decimal
point, for e- and f-carersion, or the maximum number of characters to be printed from a string;

— a character which indicates the type of eension to be applied.
cowersion characters and their meanings are

The integer argument is comted to decimal, octal, or hexadecimal notation resyahyti

The argument is cerrted to decimal notation in the stylg-]ddd.ddd” where the number of s/’
after the decimal point is equal to the precision specification for therant. Ifthe precision is
missing, 6 digits are gén; if the precision isx@licitly 0, no digits and no decimal point are printed.
The argument should lkoat or double.

The argument is ceerted in the style'[ -]d.dddetdd” where there is one digit before the decimal
point and the number after is equal to the precision spadifin for the argument; when the preci-
sion is missing, 6 digits are produced. The argument shouldibat ar double quantity.

The argument character is printed.

The argument is taken to be a string (character pointer) and characters from the string are printed
until a null character or until the number of characters indicated by the precision specification is
reached; howeer if the precision is 0 or missing all characters up to a null are printed.

The agument is taken to be an unsigned integer which isectmd to decimal and printed (the re-
sult will be in the range 0 to 65535).

recognizable character appears afte@thehat character is printed; thés may be printed by use of

the string%%. In no @se does a non-existent or small field width cause truncation of a field; padding
takes place only if the specified field width exceeds the actual width. Characters generptatflare
printed by callingputchar.

SEE ALSO
putchar (111)
BUGS
Very wide fields (>128 characters) fail.
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PUTC (Ill) 6/12/72 PUTQIIN)

NAME
putc, putwfcreat, fflush— buffered output

SYNOPSIS
mov  $filenamer0
jsr r5,fcreat; iobuf

fereat(file, iobuf)
char *file;
struct buf *iobuf;

(get byte in r0)
jsr r5,putc; iobuf

putc(c, iobuf)
intc;
struct buf *iobuf;

(get word in r0)
jsr r5,putw; iobuf

putw(w, iobuf);

int w;

struct buf *iobuf;

jsr r5,flush; iobuf

fflush(iobuf)
struct buf *iobuf;

DESCRIPTION
Fcreat creates the gen file (mode 666) and sets up theffler iobuf (size 518 bytes)utc andputw write a
byte or word respectily onto the fle; flush forces the contents of theuffer to be written, but does not
close theife. Thestructure of the buffer is:
struct buf {
int fildes; /* Filedescriptor */
int nunused; /* Remaining slots */
char *xfree; [* Ptr to next freedot */
char buff[512]; /* Thebuffer */
|3
Before terminating, a program should dhikh to force out the last of the outp(@fiush from C).
The user must supplpbuf, which should begin on a word boundary.
To write a nav file using the same buffgt suffices to cal[f]flush, close the file, and caltreat again.

SEE ALSO
creat (Il), write (II), getc (IlI)

DIAGNOSTICS
Fcreat sets the error bit (c-bit) if the file creatioailed (from C, returns-1). Putc and putw return their
character (word) gument. Inall callserrno is set appropriately to O or to a system error numBee in-
troduction (II).

BUGS
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PUTCHAR (lIl) 5/10/73 PUTCHARII)

NAME
putchar flush— write character
SYNOPSIS
putchar (ch)
flush()
DESCRIPTION
Putchar writes out its argument and returns it unchanged. Only the low-order byte is written, and only if it
is non-null. Unless other arrangementsehbeen madeputchar writes in unliffered fashion on the stan-
dard output file.
Associated with this routine is amternal \ariablefout which has the structure of affer discussed under
putc (). If the fle descriptor part of this structure (first word) is greater than 2, outpyiutthar is
buffered. D achieve tuffered output one may sapr example,
fout = dup(2); or
fout = creat(...);
In such a casBush must be called before the program terminates in order to flush outiffieeed output.
Flush may be called at grtime.
SEE ALSO
putc ()
BUGS

Thefout notion is kludgy.
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QSORT (111) 2/8/75 QSOR (111)

NAME
gsort— quicker sort

SYNOPSIS
gsort(base, nel, width, compar)
char *baseg;
int (*compar)();

DESCRIPTION
Qsort is an implementation of the quieksort algorithm. The first gument is a pointer to the base of the
data; the second is the number of elements; the third is the width of an element in bytes; the last is the name
of the comparison routinelt is called with tvo arguments which are pointers to the elements being com-
pared. Theoutine must return an irger less than, equal to, or greater than 0 according as thedist ar
ment is to be considered less than, equal to, or greater than the second.

SEE ALSO
sort (1)

BUGS
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RAND (1l 1/15/73 RAND(111)

NAME
rand, srand- random number generator
SYNOPSIS
(seed in r0)
jsr pc,srand /toinitialize
jsr pc,rand /to get a random number
srand(seed)
int seed;
rand()
DESCRIPTION
Rand uses a multiplicate @ngruential random number generator to return sueseegseudo-random
numbers (in r0) in the range from 0 21
The generator is reinitialized by callisgand with 1 as argument (in r0). It can be set to a random starting
point by callingsrand with whatever you like as agument, for example the low-order word of the time.
BUGS

The low-order bits are not very random.
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RESET (Il 5/10/73 RESETII)

NAME
reset, setexit execute non-local goto

SYNOPSIS
setexit()

reset()

DESCRIPTION
These routines are useful for dealing with errors and interrupts encounteredviheaelasubroutine of a
program.

Setexit saves its stack environment in a static place for later useetsy.

Reset restores the environmentved by the last call ofetexit. It then returns in such aay that &ecution
continues as if the call a&texit had just returnedAll accessible data ke \values as of the timeeset was
called.

The routine that callesktexit must still be actie whenreset is called.

SEE ALSO
signal (I1)

BUGS
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SETFIL (1) 10/29/73 SETFIL( 1)

NAME
setfil — specify Fortran file name
SYNOPSIS
call setfil (‘unit, hollerith-string)
DESCRIPTION
Setfil provides a primitve way to associate an integer (@it number with a file named by th®llerith-
string. The end of the file name is indicated by a blank. Subsequent I/O on this unit number will refer to
the file whose name is specified by the string.
Setfil should be called only beforeyah/O has been done on thait, or just after doing aewind or end-
file. Itis ineffective for unit numbers 5 and 6.
SEE ALSO
fc ()
BUGS

The exclusion of units 5 and 6 is unwarranted.
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SIN (1) 3/15/72

NAME
sin, cos- trigonometric functions

SYNOPSIS
jsr pc,sin (cos)

double sin(x)
doublex;

double cos(x)
doublex;

DESCRIPTION

The sine (cosine) of frO (resp), measured in radians, is returned (in fr0).

SINCII)

The magnitude of the argument should be checked by the caller éosmakhe result is meaningful.

BUGS
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SQRT (111) 3/15/72

SQR (IIl)

The c-bit is set on mative aguments and 0 is returned. There is no error return for C programs.

NAME
sqrt- square root function
SYNOPSIS
jsr pc,sqrt
double sqrt(x)
doublex;
DESCRIPTION
The square root of frO (resyg) is returned (in fr0).
DIAGNOSTICS
BUGS

No error return from C.
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TTYN (1) 1/15/73 TTYN(III)

NAME
ttyn — return name of current typewriter

SYNOPSIS
jsr pc,ttyn
ttyn(file)

DESCRIPTION
Ttyn hunts up the last character of the name of thewsiper which is the standard input (froas) or is
specifed by the agumentfile descriptor (from C).If nis returned, the typewriter name is thédev/ttyn” .
x is returned if the indicated file does not correspond to a typewriter.

BUGS
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