functions reference functions

NAME
functions - built-in functions

Operating System Ultility Functions
chdir() - C hanges spec's current working directory to user' s home direc-
tory as obtained from the environment variable = HOME Returns true
or false as the command w as successful or not. Updates the value of
the built-in variable CWD

chdir( d) - A s above but changes to the directory d.

unix() - S pawns an interactive subshell using the program obtained from
the user's environment variable SHELLor shell . Uses/bin/sh if the
environment variable is unset.  Returns exit status of shell.

unix( cmd) - A s above, but uses /bin/sh to execute the one-line command
cmd

unix( cmd, var [, len]) - A sabove, butthe second argument var is the
name of a variable in whic h to place the string output of cmd. The
maximum length of the string is 4096 bytes (inc  luding a null byte).
The optional third argument len can be used to specify a larger size .
This feature a vailable since spec Release 4.03.01.

time() - R eturns the current epoc hin seconds The UNIX epodiis the
number of seconds from J anuary 1, 1970, 00:00:00 GMT . The value
returned inc ludes a fractional part with the resolution dependent on
the host platform. Millisecond resolution is standard, although on
80X86 systems only hundredth of a second resolution is returned.

date() - R eturns a string containing the current date as
"Mon Feb 8 21:04:04 EST 1988"

date( fmt ) - A s above, but the output string is formatted according to the
speciCEcations in the string fmt . The format is passed to the standard
C library strftime() function (see the strftime man page) with one
addition: spec &Ells in the format options "%.1" through "%.9" with
the fractional seconds , where the single digit speciEes the number of
decimal digits . For example, p date("%m-%d-%Y %T.%.6") would
display 01-14-2005 22:59:30.148067

date( t [, fmt]) - A s above, but from the epoc h given by t. Seetime()
above.

file_info( f [, cmd]) -R eturnsinformation on the (Ele or device named
f . With just the one f argument, file_info() returns nonzero if
the Ele or device exists and zero otherwise. If f is the string "?" , the
possible values for cmd are listed. If f is the string "." , Spec uses
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the information from the last  stat() system call, a voiding the overhead
associated with an additional system call.  The values for cmd and the
information returned follow . Note that the rst set of values essen-
tially mimic the contents of the data structure returned by the stat()
system call, while the second set of values ha ve the same meaning as
arguments to the test utility invoked from the shell.

"dev" he device number on whic h f resides.

"ino" he inode number of f.

"mode” umber coding the access modes and le attributes
"nlink" umber of hard links for f.

"uid" ser id of the owner .

"gid" roup id of the owner .

"rdev" evice id if f is a block or character device .
"size" ize in bytes of f.

"atime" ime when f's data was last accessed.
"mtime" ime when f's data was last modi ed.

"ctime" ime when f's attributes were last modi ed.
"isreg"  or "' hether f is aregular le

"isdir" or "-d" hether f is a directory .

"ischr*  or "-c" hether f is a character device .
"isblk" or "-b" hether f is a block device.

“islnk"  or"-h" or"-L" hether f is a symbolic link.
"isfifo" or "-p" hether f is a named pipe ( fo).
"issock"  or "-S" hether f is a socket.

"-e" hether f exists.

"-s" hether the size of f is greater than zero .

et hether f is readable.

"-w" hether f is writable .

"-x" hether f is executable.

"-o" hether f is owned by you.

"-G" hether f is owned by your group .

"-u" hether f is setuid mode .

"-g" hether f is setguid mode.

"-K" hether f has its stic ky bit set.

The file_info() function is a spec Release 4 feature.

Command F iles

dofile( f) ead commands from le f. Returns nonzero if le cannot be
opened.

gdofile( ) s above, but doesn't echo the contents of the le to the
screen.
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gethelp( f) rints the paginated help le f onthe screen. If f contains a

/ , the argument is treated as an absolute or relative path name . Oth-
erwise, the argument refersto a le inthe help subdirectory of the
SPECDdirectory. Returns non-zero if the le couldn't be opened.

whatis( s, [ "info"]) ith one argument, returns a number that indi-

cates what the string argument s is. With two arguments , returns a
string containing a text description of what s is. The number is a
two-word (32-bit) integer , with the low word containing a code for the
type of object and the high word containing more information for cer -
tain objects .

High Word Low Word Meaning

0 0 Not a command, macro or keyword
0 1 Command or keyword

Length 2 Macro name (length is in bytes)

0x0001 4 New-style data arra y

0x0010 4 Number -valued

0x0020 4 String-valued

0x0040 4 Constant-valued

0x0100 4 Associative arra 'y

0x0200 4 Built-in

0x0400 4 Global

0x0800 4 Unset

0x2000 4 Immutable

0x4000 4 Local

0x8000 4 Associative arra y element

Most type-4 symbols ha ve more than one of the high-word bits set.

Controlling Output F iles

open()

ists all open les . Returns zero.

open( file_name ) akes file_name , whichis a string constant or

close(

expression, available for output. Files are opened to append. Returns
zero for success 1 ifthe le can not be opened or if there are too
many open les .

file_name ) losesfile_name and removes it from the table of
les a vailable for output. Returns zero for success 1ifthe le
wasn't open. Any open le should be ¢ losed before attempting to mod-
ify the le with other  UNIX utilities . Otherwise the le ma vy be cor-
rupted if two processes are writing to the le
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ists all open les and indicates whic h ones are currently turned on
for output.

on( file_name ) urns on file_name for output. All messages, except for

some error and debugging messages, but inc luding all print and
printf() output, are sent to all turned-on devices . If file_name
has not been made available for output with the  open() function, it
will be opened. Returns zero for success 1ifthe le can't be opened
or if there are too many open les

off( file_name ) urns off output to file_name , but keeps it in the list

of les a vailable for output. If this w as the last turned-on le or
device, tty is turned bac k on automatically . Returns zero for success,
asn't open.

Macro-Related Functions

Page 4

cdef("

name", s, [ key, [ flags 1)) he function cdef() is used to
de ne ™haineds macros. The function can be used to maintain a
macro de nition in pieces that can be selectively inc  luded into a com-
plete macro de nition. The argument name is the name of the macro .
The argument s contains a piece to add to the macro .

The chained macro can ha ve three parts: a front, a middle and a
back. Pieces included in each of the parts of the macros are sorted
lexicographically by the keys . Pieces without a key are placed in the
middle, in the order in whic h they were added, but after any middle
pieces that inc lude a key.

With the optional key argument, the pieces can be selectively
replaced or deleted. The flags argument controls whether the pieces
are added to the front or to the bac k of the macro or whether the
pieces should be selectively inc luded in the de nition based on
whether key is a currently con gured motor or counter mnemonic

The bit meanings for flags are as follows:

0x01 nly inc lude if key is a motor mnemonic and the motor
is not disabled.

0x02 nly inc lude if key is a counter mnemonic and the
counter is not disabled.

0x10 lace in the front part of the macro
0x20 lace in the bac k part of the macro .
If flag isthe string "delete" , the piece associated with key is

deleted from the named macro , or i f the name is the null string , from
all the c hained macros.
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If flag is the string "enable" , the parts of the named macro associ-
ated with key are enabled, and if flag is the string "disable" ,the
assoiated parts are disabled. If nameis the null string ™ , then all
chained macros that ha ve parts associated with key will ha ve those
parts enabled or disabled.

If key is the null string , the flags have no effect.

The cdef() function will remove any existing macro de ned using

def or rdef . However, the commands Isdef , prdef and undef do
work with ¢ hained macros. When spec starts , when the reconfig
command is run (or the config macro is invoked) or when individual
motors or counters are enabled or disabled, all the ¢ hained macros
are adjusted for the currently con gured and enabled motors and
counters.

cdef("?") ists all the pieces of all the ¢ hained macros.

cdef( name, " ?") ists the pieces of the macro named name, as will a

clone(

User Input and
input()

input(
input(

"?" as the third or fourth argument.

dest , src) uplicates the macro src as a new macro named
dest . Currently a ¢ lone of a cdef chained macro becomes an ordi-
nary macro .

Output

eads a line of input from the keyboard.  Removes leading white
space and trailing newline and returns the string . Returns the null
string " if only white space w as entered.

S) s above, but prompts with the string  s.

n) his function beha ves differently depending on whether the
input source is the keyboard or a pipe from another program (where
spec is invoked with the -p fd pid option, with nonzero fd .)

In the usual case , if n is less than or equal to zero , the tty state is set
to ™cbreaks mode and input edo is turned off . Then input() chedks
to see if the user has typed a ¢ haracter and immediately returns a

null string if nothing has been typed.  Otherwise , it r eturns a string
containing the single (or rst) ¢ haracter the user typed. If nis less
than zero, the cbreak, no-echo mode remains in effect when input()
returns . If nis greater than zero , the normal tty state is restored (as
it is also if there is an error , if the user types ~C or if the user enters
the exit command). Also, no characters are read and the null string
is returned. The normal state is also restored before the next main
prompt is issued, whether due to an error ,a”~C, or through the
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normal ow of the program.

On the other hand, when spec is invoked with the -p fd pid option,
with nonzero fd , input() reads nothing but does return the number
of characters a vailable to be read. If nis nonzero, input()  simply
reads and returns a line of text, as if it had been invoked with no
argument.

yesno([ s,] X) rompts the user with the optional string s, then waits
for a yes or no response. The function returns 1 if the user answers
with a string beginning with Y,y or 1. The value of x is returned if
the user simply enters return.  Otherwise the function returns 0.  If
the prompt string s is present, the c haracters " ( YES)?" or"
(NO)? " are appended depending on the value of x.

getval([ s,] Xx) rompts the user with the string s, if present, then
waits for a user response . If the user enters a value , that value is
returned. The value of x is returned if the user simply enters return.
If the prompt string s is present, the string is printed followed by the
current value of X in parenthesis , a question mark and a space . The
function works with both number and string values

getsval([ s,] X) ike getval()  above, prompts the user with the
string s, if present, then w aits for a user response . The value of x is
returned if the user simply enters return. If the prompt string s is

present, the string is printed followed by the current value of X in
parenthesis, a question mark and a space . Unlike getval() , this
function does not convert hexadecimal or octal input (number strings
that begin with 0, Ox or 0X) to the corresponding decimal value

Rather, the getsval() function returns the literal string as entered.

getine( f [, arg]) his function reads the ASCII le given by the
string f aline at a time and returns the string so obtained, inc  luding
the trailing newline . If arg is the string "open" , the function
returns zero if the le can be opened for reading , 0
returned. If arg is "close" ,the leis c losed and zero is returned. If
arg is zero, the rstline of the le is returned. If only the rst argu-
ment is present, the next line of the le is read and returned. At the
end of the le lisreturned. The previous le ,if any, is dosed and
the new le is opened automatically when the le name argument
changes (at least in this preliminary implementation).

sscanf( s, fmt, arg [,...]) cans the literal string or string vari-
able s for data, where fmt contains a format speci cation in the same
style as the C language scanf() function. Eac h arg is a variable name
or arra y element that will be assigned the values scanned for . The

spec Last ModiEed: 07/26/07



functions reference functions

function returns the number of items found in the string

printfC  f [, a, . .]) oes formatted printing on the turned-on out-
put devices. See printf() in a C-manual. Returns true .

fprintf( fle name , f [, a, . .] oes formatted printing on
file_name . All other devices (except log les) are turned off while
the string is printed.

tty cntl( S) ends terminal-speci ¢ escape sequences to the displa .
The sequences are only written to the "tty" device and only if it is
turned on for output. The sequences are obtained from the system
terminal-capability data base using the value of the environmental
variable TERM The following values for s are recognized:

"ho" ove the cursor to the home position (upper left corner).
“cl" lear the screen.

"ce" lear to the end of the line .

"cd" lear from current position to the end of the screen.

"so" tart text stand-out mode

"se" nd text stand-out mode .

"md" tart bold (intensi ed) mode

me nd bold mode.

"us" tart underline mode .

"ue" nd underline mode .

"mb" tart blink mode . (Note, xterms don't blink.)
"mh" tart half-bright mode

"mr" tart reverse video mode .

The "md" , "me" , "us" , "ue" , "mb
Release 4 features.

, 'mh" and "mr" , options are spec

tty fmt( x, y, w, S) rites the string s to the screen starting at col-
umn x and row y, where column 0O, row O is the upper left corner of
the screen. The string is only written to the  "tty"  device and only if
it is turned on for output.  If s is longer than the width given by w,
the string is split at space ¢ haracters suc h that no line is longer then
w. Newlines in the string are retained, however . The function will
truncate words that are wider than  wand drop lines that would go off
the bottom of the screen. Negative x or y position the cursor relative
to the left or bottom edges of the screen, respectively . The function
returns the number of lines written.

tty move( x, y [, s] oves the cursor to column x and row y, where
column 0, row O is the upper left corner of the screen.  If the third
argument s is present, it is written as a label at the given position.
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The sequences and string are only written to the  "tty" device and
only if it is turned on for output. Negative x or y position the cursor
relative to the left or bottom edges of the screen, respectively

Counting and Moving
sleep( t) uspends execution for t seconds where t may be non-integral.
In old versions , a negative t indicated sleep w as for clock ticks (1/60
second ead). Returns true .

mcount( t) egins counting for t monitor counts . Returns true .
tcount( t) egins counting for t seconds Returns true .

cnt_mne( i) eturns the string mnemonic of counter i as given in the
con guration le

cnt_name( i) eturns the string name of counter i as given in the con g-
uration le

cnt_num( mne) eturns the counter number corresponding to the counter
mnemonic mne, 0 1 if there is no such counter con gured.

counter_par( i, s [, V] eturns or sets con guration parameters for
counter i . See the counting help le for more information.

mca_sel( n) elects which M CA-type device to use with subsequent
mca_get() and mca_par() commands. The numbering of MC A-type
devices is determined by the order in whic h they appear in the con g

le. R n, otherwise returns zero .
It is not necessary to use mca_sel() if only one MC A-type device is
con gured.

mca_get( g, e) ets data from the currently selected MC A-type device,

and transfers it to element e of data group g.

mca_put( g, e) ends data to the currently selected MC A-type device
from element e of data group g. (Not implemented for all devices .)

mca_par( s [, V]) evice-dependent function to access various fea-
tures and parameters of the currently selected MC  A-type device. The
string s selects an option. The argument v contains an optional
numeric value . See the help le for the particular device for imple-
mented options and return values

image_par( s [, V] eturns or sets con guration parameters for 2D
acquisition devices .

wait() ait for all async hronous activity to complete . Returns true .

Page 8 spec Last ModiCEed: 07/26/07



functions reference functions

wait( w) ait for moving ( w=1), counting ( w=2) or other data acquisition
(multi-c hannel scaling , for example) (w=4) to complete. If bit5 of wis
set, returns true if activities e,agged by bits 1, 2 or 3 are active
Returns false otherwise .

stop( w) top moving (w=1), or counting or other async hronous data acqui-
sition (wW=2). If wis zero or missing all async hronous activity is
halted. Returns true .

set_sim( 1) urns simulation mode on ( i =1), off (i =0) or only reports
state (i rst two return the value of the previous state as
true (on) or false (off) and do a wait() before changing state .
set_sim(0) reads in the motor settings le to restore motor posi-
tions.

motor_mne( i) eturns the string mnemonic of motor i as given in the
con guration le

motor_name( i) eturns the string name of motor i as given in the con-
guration le

motor_num( mne) eturns the motor number corresponding to the motor
mnemonic mne, 0 1 if there is no such motor con gured.

motor_par( i, s [, V] eturns or sets con guration parameters for
motor i . Values for the string s include "acceleration” ,
"base _rate" |, "step_size" , "velocity" or "backlash" . The
values may be modi ed by giving a value for v, although modi ca-
tions to "step_size" must be enabled using

spec_par("modify_step_size", 1)

rst. See the motors help le and the help le for particular motor con-

trollers for more information on possible parameters . Rereading the con(Eg
le resets the values of the motor parameters to the values in the conEgle .
Little consistency ¢ hecking is done by spec on the values programmed with

motor_par() . Be sure to use values meaningful to your particular motor
controller .
get lim( i, w eturns the dial limit of motor i . If w> 0, returns high

limit. If w< 0, returns low limit.

set Iim( i, u, v) ets the low and high dial limits of motor i . It
doesn't matter whic h order the limits , u and v, are given.
if not con gured for motor i or if the motor is protected, unusable or
moving, else returns 0.
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dial( i, u) eturns the motor dial position for motor i corresponding to
user angle u.

user( i, d) eturns the user angle for motor i corresponding to dial posi-
tion u.

chg dial( i, u) ets the dial position of motor i to u by changing the

contents of the controller registers . R
motor i or if the motor is protected, unusable or moving , else returns

0.
chg dial( i, s [, u] tarts motor i on a home or limit searc h,
according to the value of s, as follows:

"home+" ove to home switch in positive direction.

"home-" ove to home switc h in negative direction.

"home" ove to home switc h in positive direction if current dial
position is less than zero , otherwise move to home switc hin
negative direction.

“lim+" ove to limit switc h in positive direction.

"lim-" ove to limit switc h in negative direction.

Positive and negative direction are with respect to the dial position of
the motor. (Not all motor controllers implement the home or limit
search feature.) If present, the value of the third argument is used to
set the motor' s dial position when the home or limit position is
reached (as of spec release 4.05.10-3).

for motor i or if the motor is protected, unusable or moving , else
returns 0.

chg_offset( i, u) ets offset (determining user angle) of motor i to u.
I or if the motor is unusable or
moving, else returns 0.

Plotting and Analysis
data grp( g, n, w on gures data group g. The group will ha ve n
points, each having welements. If n and wmatch the previous values
for the group , the data in the group is unc hanged. Otherwise , the
data values of the recon gured group are setto zero . If wis zero, the
group is eliminated.

data_info( g, s) eturns a number representing a parameter of the
data group g according to the string s as follows:

"elem"” umber of elements (width).
"npts"” umber of points .
"last" ast modi ed (added) point.
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data put( g, n, e, V) ssigns the value v to element e of point n in

group g.

data get( g, n, e) eturns the value of element e of point n in group g.

data nput( g, n, vO [, vl ..]) ssigns values to point n of group

g. Element 0 is assigned vO, element 1 is assigned vl, etc. Not all
elements need be given, although elements are assigned successively ,
starting at element 0.

data_uop( gs, es, gd, ed, uop [, arg]) erforms the unary opera-

tion speci ed by the string uop on element es for all points in group
gs. The results are put in element ed of the corresponding points in
group gd. The source and destination groups and/or elements ma y be
the same. If the number of points in the groups differ , the operation

is carried out on up to the smallest number of points among the

groups. See the data help le for possible values for uop.

data_bop( gsO, esO, gsl, esl, gd, ed, bop) erforms the binary

operation speci ed by the string bop on elements esO and esl for all
points in the groups gs0 and gsl. The results are put in element ed
for the corresponding points of group gd. The source and destination
groups and/or elements ma y be the same. If the number of points in
the groups differ , the operation is carried out on up to the smallest
number of points among the groups . See the data help le for possi-
ble values for bop.

data_anal( g, s, n, e0, el, op) erforms the operations indicated

by op on n points in group g, starting at point s. The operations use
the values in element eO (if applicable) and el. If nis zero, the oper-
ations are performed on points from s to the last point added using

data_nput() or data_put() . See the data help le for possible val-
ues for op.
data_dump( g, s, n, e0O [, el ..]|[, fmtl ] [, fmt2]) f-

ciently writes elements from group g to turned on output devices .

The starting pointis s and the number of points is n. The elements
speci ed by €0, el, etc., are printed. If €0 is the string "all" , all the
elements for each point are printed. If n is zero, only the points from

s to the last point added using data_nput()  or data_put() are
printed. The optional argument fmtl is a string , having the format
"%#" , that speci es how many data points (speci ed by the number

#) to be printed on eac h line. The optional argument fmt2 is a string
that speci es an alternate printf() -style format for the values . Only e,
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g and f formats are recognized. For example, "%15.8f" uses xed-
point format with eight digits after the decimal point and a fteen-
character -wide eld. The default output formatis "%g". See
printf() in a C manual for more information.  Note that in the default
installation, the internal data arra  ys use single-precision *oating val-
ues, which contain only about 8 decimal digits of signi cance

data_read( file_name , g, s, n) eads data from the ASCII le

file_name , and stuffs the data into group g starting at point s, read-
ing up to n points. If nis zero, all the points in the le are read. The
values on each line of the le are assigned into successive elements

for each point in the group . If there are more elements on a line in

the le than tinthe group , orifthere are more points in the le

than in the group , the extra values are ignored.

can't be opened, otherwise returns the number of points read.

data plot( g, s, n, e0, el [, e2 .. lots the current data in

group g starting at point s and plotting n points. Element e0 is used
for x. Elements given by the subsequent arguments (up to a maxi-
mum of 64) are plotted along the y axis. If nis zero, only the points
from s to the last point added using data_nput()  or data_put()

are plotted. If proceeded by a call of plot_cntl("addpoint™) and
the ranges have not changed, only point s+n-1 is drawn. If proceed
by a call of plot_cntl("addline™) the current plot will not be

erased, and the plot ranges will not be ¢ hanged. The plotting area is
not automatically erased by a call of data_plot()

plot_cntl("erase") for that. The axis ranges are set using the
plot_range() function. See plot_cntl() for other options that
affect dra wing the plot.

data_plot( g, s, n, "all" ) s above, but uses element zero for x and

the remaining elements (up to a maximum of 64) for y values. The
number of elements is set with the data_grp()  function.

data fitf( pars, g, s, n, edata, epars |, ..]) erforms a lin-
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ear tof the data in element edata to the terms in the elements
speci ed by epars . The tted parameters are returned in the arra  y
pars supplied by the user . The function returns the chi-squared
value of the t, ifthe tw  as successful. 1 is returned if there are
insuf cient arguments or the covariance matrix is singular . The t
algorithm is along the same lines as the |t() routine in Numerical
Recipes(W.H. Press, et al., Cambridge University Press , 1986, page
512).
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plot_cntl( S) elects built-in plotting features . The argument s is a
string of comma- or space-delimited options . See the plot_cntl help
le for descriptions of the many options

plot. move( x, y [, s [, c]) oves the current position to column  x
and row y, where column 0, row O is the upper left corner of the
screen. If the third argument s is present, it is written as a label at
the given position. If using color high-resolution graphics , the fourth
argument, if present, is the color to use to dra w the label. (See the
colors help le .) The background color for the entire label will be the
background color at the starting position. If graphics mode is not on,
plot_move()  works justas tty_move()

plot range( xmin, xmax, ymin, ymax) ets the ranges of the inter -
nally generated plots . If any of the arguments is the string "auto"
the corresponding range limit is determined automatically from the
data at the time the plot is dra wn. If any of the arguments is the
string "extend" , the corresponding range limitis only ¢ hanged if the
current data decrease the minimum or increase the maximum.
Returns true .

CAMAC Hardware

ca_get( i, a) eturns the 24-bit value read (using F = 0) from the i -th
(i =0,1,..) CAMAC I/O device (fromthe cong le) using subad-
dress a.

ca put( x, i, a) rites the 24-bit value x (using F = 16)tothe i-th (i =

0,1, ...) CAMAC I/O device (from the cong le) using subaddress a.
Returns the value written.

cafna( f, n, al[, V] ends the arbitrary FNA command to the mod-
ule in slot n. Ifthe dataway command given by f is a write function,
the 24-bit value to be written is contained in  v. If the dataway com-
mand given by f is a read command, the function returns the 24-bit
value obtained from the module . The user should a void issuing com-
mands that would cause a LAM and should certainly a  void issuing
commands to slots that are being used for motor or counter control by
spec's internal hardw are code.

cacntll cmd [, arg) erforms a C AMAC crate initialize if cmdis "Z"
or "init" , performs a crate c lear if cmdis "C" or "clear" , sets crate
inhibit if cmd s "inhibit" and arg is 1, and clears crate inhibit if
cmd is "inhibit" and arg is 0. During normal operation, you
should not need to issue these commands . You should probably issue
areconfig  after sending a crate initialize or ¢ lear.
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GPIB Hardware
gpib_cntl(  a, s) erforms the selected GPIB command on the device
with address a. The string s is one of the following:

“gtl" o to local.

“llo" ocal lockout.

"sdc” elected device clear.

"dcl" evice dear (sent to all devices).

"get" roup execute trigger (only sent to the single addressed
device).

“ifc" nterface clear. This command resets the GPIB bus by send-

ing the IFC message . The address a is ignored. Spec runs the
same code sequence with the "ifc" command as it does when
it initializes the GPIB controller on start up or on the recon-
fig command. For most controllers , spec sleeps for some
fraction of a second after resetting the bus . Also, for most con-
trollers , spec asserts the REN (remote enable) command after
sending IFC .

gpib_get( a) eturns a string from the GPIB device with address  a.
Requires the device to terminate the string with a newline , although
the trailing newline (and carriage return, if present) is removed from
the string before it is returned.

gpib_get( a, n) s above, but reads n bytes and doesn't look for a termi-
nator.

gpib_get( a, s) s above, but reads up until a terminator given by the
rst ¢ haracter of the string s, except for the special cases described
below. The terminator is removed.

gpib_get( a, mode) f mode is the string "int4" reads four binary
bytes and returns the long integer so formed. If modeis the string
"int2" reads two binary bytes and returns the short integer so
formed. If modeis the string "byte" reads and returns one binary
byte.

gpib_poll(  a) eturns the serial-poll status from the device with address
a.

gpib_put( a, s) rites the string s to the GPIB device with address a.
Returns the number of bytes written.

PC P ort Hardware
port_ get( a) eads one byte from the PC I/O port with the address  a.
Ports must be selected inthe cong le.
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port_getw( a) s above, but reads a 16-bit word.

port_ put( a, b) rite the byte b to the PC 1/O port with the address a.
Writable ports must be selected inthe cong le.

port_ putw( a, b) s above, but writes a 16-bit word.

Serial Hardware
ser_get() ,ser _put)) ,ser_par() ee the serial help le for detailed
usage.

Socket Communications
sock _get() ,sock put() ,sock par() ee the sodkets help le for
detailed usage.

Hooks T o User-Added C-Code Functions
calc( i) alls user -added function ha ving code i . Returns user supplied
value.

calc( i, x) s above, but passes argument x to the function.

String Handling
asc( s) eturns the ASCII value of the rstc  haracter of the string value
of the argument s.

length( s) eturns length of string  s.

index( sl1, s2) eturns an integer indicating the position of the rst
occurrence of string s2 in string sl or zero if s1 does not contain s2.

split( s, a) plits the string s at space characters and assigns the
resulting substrings to successive elements of the arra vy a, starting
with element 0. The space characters are eliminated. The functions
returns the number of elements assigned.

split( s, a, t) plits the string s into the elements that are delimited
by the string t and assigns the resulting substrings to successive ele-
ments of the arra y a, starting with element 0.  The delimiting ¢ harac-
ters are eliminated. Returns the number of elements assigned.

substr( s, m eturns the portion of string s that begins at m
substr( s, m n) s above, but the returned string is no longer than  n.

sprintf( f [, a, . .]) eturns a string containing the formatted
print. See printf() in a C manual.

Useful Conversion Functions
int( x) eturns integer part of x.

bcd( x) eturns binary-coded decimal integer of positive  x.
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dcb( x) eturns decimal equivalent of 32-bit BCD
rad( x) eturns x © Pl /180.
deg( x) eturns x ~ 180/ PI.

Standard Math Functions
fabs( x) eturns absolute value of x.

sgrt( x) eturns square root of x.
cos( x) eturns cosine of x.

sin( x) eturns sine of Xx.

tan( x) eturns tangent of x.
acos( X) eturns arc cosine of x.
asin( x) eturns arc sine of x.
atan( x) eturns arc tangent of x.

functions

atan2( y, X) eturns the arc tangent of y/x using the signs of the argu-
ments to determine the quadrant of the return value . The return

value is in the range -PI to PI.
exp( x) eturns exponential of x.
expl0( x) eturns power of 10 to the Xx.
log( x) eturns natural logarithm of  x.
logl0( x) eturns logarithm, base 10, of x.
pow( X, YY) eturns power of y to the x.

rand() eturns a random integer between 0 and 32767.

rand( r) f r is positive , returns a random integer between 0 and r, inclu-
sive. If r is negative, returns a random integer between -r andr,

inclusive. Values of r

to those limits . If r is zero, zero is returned. The C library rand()
function is used to obtain the values . The seed is set to the time of
day onthe rstcall. The randomness (or lac k t hereof) of the numbers

obtained is due to the C library implementation.
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