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iIMmtroductiocon
Welcome to the Programmers’ Tool Kit. This diskette contains routines
written in ACTION! which extend your ACTION! programming capabilities,

The following is a list of the files on the disk, together with a short
description of what each file does.

ABS.ACT - a routine which will return the absolute value of an INT.

ALLOCATE.ACT - routines which allow dynamic runtime memory
manipulation.

CHARTEST.ACT - routines which perform various tests and functions
on characters.

CIRCLE.ACT - a circle drawing routine using neither Sine nor Cosine.

CONSOLE.ACT - a routine which both debounces the console Keys and
allows vyou to tie routines into them.

I0.ACT - routines which implement some advanced 1/0 operations.
JOYSTIX.ACT - routines which make interpreting joystick input easier.
PMG.ACT - player/missile graphics routines.

PRINTF.ACT - an extended version of the ACTION! Library ‘PrintF’.
REAL.ACT - routines which allow you to use floating point numbers.
SORT.ACT - QuickSort for BYTE, CARD, INT, and string data.
TURTLE.ACT - an implementation of turtle graphics, ala LOGO.
GEM.DEM - a four person game written in ACTION!,

KALSCOPE.DEM - a colorful demo of ACTION! s speed.

MUSIC.DEM - a demo which creates a playable organ.

SNAILS.DEM - a two person game translated from BASIC to ACTION'.

WARP.DEM - a one person game which uses many of the advanced
constructs and abilities of ACTION!.

There are also some files with the extension '.DMn’, where ‘n’ is a number.
These are demos of the routines in a specific file, designed to help you
better understand the procecdure required to maKe use of the Tool Kit

routines.
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Note: In most of the ACTION! source files there are global variables
and procedures which contain the wunderline character (‘.°)s These
variables and routines are internal to the Toolkit routines, and should be
neither called nor accessed by you unless you are positive you Know for

what they are used.

To Boot This Disk simply boot your DOS disk with the ACTION! cartridge
inserted, and then put this disk in your drive. THIS DISKETTE DOES

NOT HAVE DOS ON IT AND WILL NOT BOOT DIRECTLY.,

ABS.ACT
INT FUNC Abs(INT n)

Purpose: To return the absolute value of an INTeger,

Params: n - the INTeger whose absolute value 1s returned.

Description: This function will return the absolute value of the INT
passed to it.
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AL ILOCATE .ACT

The routines in this file allow you to allocate and free blocKs of memory at
runtime. If you want to use this capability, you must first call the
AllocInit routine. AllocInit expects a global CARD variable called EndProg
to contain the address of the end of your program. To do this, compile
your program, and then type the following in the Monitor immediately after
compiling:
SET EndProg=% [RETURN]
Now you can run your program,

Technical Note: The Alloc and Free routines operate on a ‘free list’. This
list gives the location and size of every free memory blocK. Alloc simply
removes a block from the free list, and Free puts a block back into the list,

PROC AllocInit(CARD p)

Purpose: To set up the free list and initialize the allocation routines.
Params: p - the address of the first free memory location in memory.

Description: This routine is used to create the free list so that
Alloc and Free may be used. See the introduction to this csection for

Instructions on its use,

Note: If you are planning to use P/M graphics and/or bit-map graphics,
you should enable the P/Ms and be in the most memory intensive
graphics mode you plan to use when you call Alloclnit, since it
considers all memory up to MEMHI ($2E5) to be free space.
(Alternatively, you can merely change the value of MEMHI.)
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CARD FUNC Alloc(CARD nBytes)

Purpose: To allocate a block of memory of a specified size, returning
the address of that block,

Params: nBytes - the size in bytes of the blocK to be allocated.

Description: This routine allows you to reserve a blocK 0of memory
'nBytes’ long. The starting address of the block is returned, so, for
example, you could use it to allocate space for a large array at
runtime, after you’ve determined the size array you need:

PROC Test()
CARD size
BYTE ARRAY bigarray
Print(*"Size of Array2>> ")
size=InputCq()

bigarray=Alloc(size)
RETURN

Note: the smallest block you can allocate is 3 bytes.

PROC Free(CARD target;nBytes)

Purpose: To free a block of memory which has previously been reserved
using the Alloc function.

Params: target - the starting address of the blockK to tree.
nBytes - the length in bytes of the block to free.

Description: This procedure allows you to return a blocK ot memory
used by Alloc to the free list.
PROC PrintFreelList()
Purpose: To print out the free list.
Params: none

Description: This procedure will print out the current free list, and
should be used mostly for diagnostic debugging reasons.
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CHARITEST. .ACTT

The routines in this file are very diverse, including:

IsAlpha - a character test
IsUpper - a character test
IsLower - a character test
IsDigit - a character test
ToUpper - a character manipulation
ToLower - a character manipulation

BYTE FUNC IsAlpha(BYTE c)

Purpose: To test a single character to see if it is a letter.

Params: ¢ - the character to be tested.

Description: This function checks ¢ to see if it 1s an alphabetic
character. If it is, a { is returned; otherwise a 9 is returned.

BYTE FUNC IsUpper(BYTE c)

Purpose: To test a single character to see if it is an uppercase letter,

Params: ¢ - the character to be tested.

Description: This function checKs c¢ to see if i1t 1s an uppercase
alphabetic character. If it 1s, a | is returned; otherwise a 9 1s
returned.

BYTE FUNC IsLower(BYTE c)
Purpose: To test a single character to see 1f 1t 1s a lowercase letter,
Params: ¢ - the character to be tested.

Description: This function checks ¢ to see if it is a Jowercase
alphabetic character. If it 15, a {1 15 returned; otherwise a 9 1is

returned.
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BYTE FUNC IsDiqit(BYTE c)

Purpose: To test a single character to see if it is a digit,
Params: ¢ - the character to be tested.

Description: This function checks ¢ to see if it is a digit (& - 9). If it
1s, a | 15 returned; otherwise a @ is returned.

BYTE FUNC ToUpper(BYTE c¢)

Purpose: To change lowercase letters to uppercase.
Params: ¢ - the character to put into uppercase.
Description: This function will return the uppercase of the character
passed to it. If the character is already uppercase, or is not
alphabetic, then the character is returned unchanged.
BYTE FUNC TolLower(BYTE c)
Purpose: To change uppercase letters to lowercase.
Params: ¢ - the character to put into lowercase.
Description: This function will return the lowercase of the character

passed to 1t. If the character is already lowercase, or is not
alphabetic, then the character is returned unchanged.
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CIRCLE .ACT

The circle drawing routine in this file is somewhat special, since it does
not need to compute Sine or Cosine, and so is very fast. One caveat,
however, this routine does no screen bounds checkKing, so either make sure
vour circle will fit on the screen, or add your own bounds checKing.

PROC Circle(INT x BYTE v,r,c)

Purpose: To draw a circle of specified center, radius, and color.

Params: x - the horizontal position of the center of the circle to be
drawn.
y = the vertical position of the center of the circle to be
drawn.
r - the radius of the circle.
c - the color of the circle.

Description: This procedure allows you to draw a circle of specified
center, radius, and color. The system variable color 1s set to ¢, sO ¢
should not be the actual color number as wused 1n the
SetColor procedure, but rather the ‘color’ value in the current grapbhics
mode which corresponds to the SetColor register which contains the

color you want to use.
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CONSOLE .ACT

The routines in this file allow you to hook the execution of a specific
routine to the pressing of one of the console kKeys (START, SELECT,
OPTION)., Before you use this capability you must call the
InitConsole procedure as follows:

InitConsole{)
Once you have done this you need simply equate the address of your
routine to one of the console Keys. You can do this in the following

manner:

{ - write your routine (it can have no parameters).
2 - call the InitConsole procedure.
3 - equate the name of the console Key you wish to your routine.

The following example should help clarify this procedure:
INCLUDE "CONSOLE.ACT™"

PROC DoStart()
PrintE("START Pressed")

RETURN

PROC DoSelect()
PrintE("SELECT Pressed")

RETURN

PROC DoOption()
PrintE("OPTION Pressed")

RETURN

PROC Main()
InitConsole() 1set up console handler

Start=DoStart sDoStart when START
Select=DoSelect ;DoSelect when SELECT
Option=Dd&0ption ;Do0ption when OPTION
DO 0D

RETURN
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I1O.ACT

The routines in this file allow you to do advanced disK file manipulation
from an ACTION! program. Operations implemented are:

Rename a file Format a diskette
Erase a file Block Get of data from disk
Protect a file Block Put of data to disk

Unprotect a file

Note: The first four of the above operations {those involving a diskK file)
require that the file name have the ’‘Dn:’ (n=1-8) device specifier
prepended to the actual file name; otherwise you will get a ’‘Nonexistent
Device’ error,

PROC Rename(BYTE ARRAY filename)
Purpose: To rename a disk file.
Params: filename - the old and new file names.

Description: This routine will rename the specified diskK file, and
should be used as follows:

Rename("D1:TEMP! .ACT TEMP.ACT")
This example will rename TEMP{.ACT on drive { to TEMP.ACT. Notice

that the new name follows the old name in the file name string, with
only a space or comma separating the two. Note that the new name may

NOT have a device specitfier.

PROC Erase(BYTE ARRAY filename)

Purpose: To erase a diskK file.
Params: filename - the file to erase.

Description: This procedure will erase a disk file and should be used

as follows:
Erase("D2:JUNK.ACT")
This example will erase JUNK.ACT on drive 2.
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PROC Protect(BYTE ARRAY filename)

Purpose: To protect a disk file.

Params: filename - the file to protect.

Description: This will protect a disk file, and should be used as
follows: |

Protect("D:¥, x")
This example will protect all files on drive {.

PROC UnProtect(BYTE ARRAY filename)

Purpose: To unprotect a disK file.

Params: filename - the file to unprotect.

Description: This procedure will unprotect a file which has been
protected using either the Protect routine above, or the DOS XL
PRO command. It is used in the same way as Protect above.

PROC Format(BYTE ARRAY DriveSpec)

Purpose: To format a diskette.
Params: DriveSpec - the drive containing the disk to be initialized.

Description: This routine allows vou to initialize disks, and should be
used as follows:

Format(*D2:") |
This example will format whatever disk is in drive 2 (unless of course

it has a write protect tab on it).

CARD FUNC BGet(BYTE chan CARD addr,len)

Purpose: To read a block of binary or text data from a specified
device.

Params: chan - the channel.
addr - the address at which to put the data.
len - the number of bytes of data.

Description: This function allows you to read a block of data,
returning the actual number of data bytes read (this will be different
from len if End-0Of-File was reached before ‘len’ bytes were read).
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PROC BPut(BYTE chan CARD addr;len)

Purpose: To write a block of binary or text data to a specified device.

Params: chan - the channel.

addr - the address from which to get the data.
len - the number of bytes of data.

Description: This procedure allows you to write a block of data, and is
the complement to BGet.
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JOYSTIX.ACT
INT FUN tick(BYTE port)

Purpose: To return the horizontal reading of a specified joystick.

Params: port - the port of the joystick whose horizontal reading is
desired.

Description: This routine reads the value of a joysticK and returns the
following values:

-1 - horizontal movement Jleft
B - no horizontal movement
1 - horizontal movement right

This routine is much easier to use than the Stick function in the
ACTION! Library.

INT FUNC VS5Stick(BYTE port)

Purpose: To return the vertical reading of a specified joystick.

Params: port - the port of the JoysticK whose vertical reading 1is
desired.

Description: This routine reads the value of a joysticK and returns the
following values:
-1 = vertical movement up
@ - no vertical movement
1 = vertical movement down

This routine is much easier to use than the Stick function in the
ACTION!' Library.
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PMG.ACT

The routines in this file allow you easy implementation of the ATARI’s
player/missile (hereafter called P/M’'s) graphics capabilities. To give you
a sense of the extent of this implementation, we’ll give a gquick synopsis
of the routines before going into them in detail:

PMGraphics - Set up P/M graphics
PMSetColor - Set a P/M’s color

PMAdr - Give the address of a P/M
PMClear - Erase a P/M

PMMove - Move a P/M

PMCreate - Create a P/M

PMHI t - Test the P/M collision registers
PMHi tClr - Reset the collision registers
PMHPos - Horzontal positions of P/Ms
PMYPos - Vertical positions of P/Ms
Graphics - A modified Graphics

Introductory Notes: In several of the routines in this section yvou will see
the parameter num, referring to the number of the pla;er!mlsslle This
number is assigned values as follows:

g - player @ 4 - missile @
1 - player | 5 - missile 1
2 - player 2 & - missile 2
2 - player 3 / = missile 3

In some cases only the values @ - 3 will be valid or make sense.

PROC PMGraphics(BYTE mode)

Purpose: To turn P/M graphics on or off,
Params: mode - determines which P/M mode.

Description: This procedure is very much like the Graphics routine in
the ACTION!' Library, except that this one controls player/missile

graphics. The mode values are as follows:

@ - turn off P/Ms
{ -~ single line resolution P/Ms
2 - double line resolution P/ Ms

Note: This procedure moves all the players and missiles off the
screen, but does not erase the P/M memory. To erase 1t, use PMClear.
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PROC PMSetColor(BYTE num,hue,lum)

Purpose: To set the hue and luminance of a player and its associated
missile,

Params: num - the player number (8-3).

hue = the hue for the plavyer.

lum = the luminance for the player,
Description: This procedure is very much like the SetColor Library
routine. In fact the colors corresponding to hue and lum are exactly as

shown 1n the ACTION! manual under SetColor. The difference is that it
allows you to set the color of a P/M, not a playfield.

CARD FUNC PMAdr(BYTE num)
Purpose: To return the address of a given P/M‘s memory block.
Params: num - the P/M number.
Description: This function returns the starting address of the memory

blocK allotted to the P/M specified by num. Since the missiles all
occupy the same block of memory, num values 4 - 7 will all return the

same address.
PROC PMClear(BYTE num)
Purpose: To clear out the memory blocK of a2 specified P/M.
Params: num - the P/M number.
Description: This procedure zeroes all the bytes in the memory block

of the P/M given by num. If it is a missile, only that part of the block
allotted to the missile will be zeroed.

PROC PMMove(BYTE num,x,y)

Purpose: To move a specified P/M

Params: num - the P/M number.
¥ — horizontal position to which to move the P/M.

y = vertical position to which to move the P/M.

Description:This procedure allows you to move P/Ms easily and quickly.
You simply need to specify the P/M number and the x,y position to

which you want 1t moved.
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PROC PMCreate(BYTE num BYTE ARRAY pm BYTE len,width,x;y}

Purpose: To allow easy creation of a P/M.

Params: num - the P/M number.
pm - the array which contains the P/M’s shape data.
len = the length of the array pm.
width - the width of the player.
x = the starting horizontal position of the P/M.
y - the starting vertical position of the P/MN.

Description: This routine allows you to create a P/M. You need to
pass it the P/M number, the name of the array which contains its
shape, the length of that array,the P/M’s width (i=single, Z2=double,
4=quadruple), and the starting X,y position ot the F/M,

BYTE FUNC PMHIit(BYTE num,cnum)

Purpose: To determine whether a specified P/M has collided with a
specified player or playfield.

Params: num - the P/M number.
cnum - the player or playfield to test for a collision.

Description: This function allows vyou to see if a given P/M has
collided with a specified player or playfield, returning a | 1t there 15 a
collision, a 8 otherwise. The num values are described 1n the beginning
of this section, but the cnum values need to be explained:

- playrer @ 8 - playfield @
1 — player 1 9 - plavfield 1
2 - playver 2 18 - playfield 2
3 — player 3 11 - playfield 3

The playfield numbers ©0-3 are the same as those used in the
SetColor Library routine to set playfield colors.
BYTE PMHitClr

Purpose: To clear the F/M collision registers.

Params: Not Applicable.

Description: By using the statement: PMHitClr=0 you can clear the
P/M collision registers. You should do this Jjust before you do
something which might result in a collision (such as PMMove), or you
may have information from previous collisione still in the reqgisters.
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BYTE ARRAY PMHPos(8)

Purpose: To Keep track of the current horizontal positions of the P/Ms.
Params: The element number of the array (same as P/M number).

Description: By accessing an element of this array you can find out the
current horizontal position of any P/M. Simply use the P/M number as
the array element (e.g. PMHPos(3) will give the horizontal position of
player 3). The values in this array should not be changed by you.

BYTE ARRAY PMVPos(8)

Purpose: To Keep tracK of the current vertical positions of the P/Ms,

Params: The element number of the array (same as P/M number).

Description: By accessing an element of this array you can find out the
current vertical position of any P/M. Simply use the P/M number as
the array element (e.g. PMVPos(3) will give the vertical position of
missile {). The values in this array should not be changed by vou.

PROC Graphics(BYTE mode)

Purpose: To turn off P/M graphics whenever changing bit-map graphics
modes.

Params: mode - same as in the Graphics Library routine.

Description: This procedure simply turns off the FP/M graphics every
time you change bit-map graphics modes, and replaces the normal
Graphics Library routine. This routine i1s necessary, tor the P/M
graphics memory 15 allocated Jjust below screen memory, so changing
screen modes could wipe out part of the P/M space. If you are changing
between graphics modes which use the same amount of memory, you can
comment out this procedure from the source listing and so0 Keep
Graphics just the way it was.
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PRINTF.ACT

The following two procedures are extensions of the Library PrintF routine,
and allow you to control field size and justification as well as the type of
data output.

The following routines are internal to the PRINTF routines, and should not
be used by you unless vyou are sure of their function:

BYTE FUNC PF_TolLower

BYTE FUNC PF_IsDigit

CARD FUNC PF_Nbase

PROC PrintF(BYTE ARRAY control CARD ci,c2,c3,c4,c5,c6)

Purpose: To allow formatted output of data.

Params: control - the string which determines the format of the

following data.
ci thru cé - the data to be output

Description: This procedure is an upgrade to the PrintF routine in the
ACTION! Library. The difference lies in the contrels available and the
modifcations which can be made to the controls. The controls
themselves are:

2D - Decimal Notation

70 - 0Octal Notation

Z#H - Hexadecimal Notation

AU = Unsigned CARD Hotation

#C - Character

25 — String (BYTE ARRAY)

AE = Carriaqge Return/End-of-Line
7/ = the ‘47 character

So far this looks very similar to the ‘normal’ PrintF routine. However,
the best 15 yet to coma. DBetween the ‘%’ and the control character
(except ‘E’ and '%’) you may insert some field size and justificaticn
intormation as follows:

A minus sign: this indicates left justification of the data within its
field (right justification is the default).

A number: determines the minimum field size for the data. The data
will be printed 1n a field at least number wide, and wider i1f the
data is too long. If the data is shorter than the field size 1t will
be right Jjustified in the field unless the ‘=" modifier has been used.

A ‘. +{ollowed by a number: indicates the maximum number of
characters of data to print into the field.
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Example: The following list of control strings show how the ditferent
modifiers affect the printing of the string "ACTION!" (we have placed
broken bars to show the field size):

A ACTION! :
795 ACTION!
4188 ? ACTION! :
/—1085 ACTION! :
418.45 E ACTI
4-10.4S ACTI :
7.45 ACT I ¢

PROC PrintFD(BYTE chan BYTE ARRAY control CARD ci,c2,c3,c4,c),cé)

Purpose: To allow formatted output of data to a specified channel.

Params: chan - the channel number (8-7)
control - same as PrintF
ci{ thru cé - same as PrintF

Description: This procedure is exactly like the above PrintF, except
that it allows you to direct the output to a specific channel {device).
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REAL.ACT

This file contains routines which allow you to access the ROM floating
point routines from ACTION!, thus making the ACTION' language more
useful when writing numerically oriented programs,

To use the floating point routines (hereafter called the Real routines), vou
must declare variables of the type REAL, for example:

REAL x,y,2

The type REAL is actually a record type, so the name of the variable is a
pointer to the record itself. This makKes it very similar to an array.

You cannot use the assignment statement to assign a value to a real, since
the ACTION! Compiler does not internally understand reals. You must
instead use RealAssign, ValR, IntToReal, InputR, or InputRD.

Also included in this file are some mathematical routines to manipulate
reals, as well as routines to print out reals.

Following each routine’s description section are some examples of that
routine’s usage. For these examples, assume the following declarations:

REAL xreal,yreal,zreal
BYTE ARRAY astring

INT xint,yint,zint
BYTE channel

The ftollowing routines are internal to the ACTION! real routines, and
should not be used by you:

PROC ROM_AFP PROC ROM_FASC
PROC ROM_IFP PROC ROM_FPI

PROC ROM_FSUB PROC ROM_FADD
PROC ROM_FMULT PROC ROM_FDIV
PROC ROM_EXP PROC ROM_EXP18
PROC ROM_LOG PROC ROM_LQOGIi®

PROC ROM_INIT

Note: You will often see the type REAL POINTER in the declaration of the
parameters of a routine. This simply means that you should use the name
(identifier) of the real, since the name alone is a pointer to the real.
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REAL Conversion Routines
PROC IntToReal(INT i REAL POINTER r)

Purpose: To put an INT value into a REAL variable.

Params: 1 - the INT value to be assigned to the REAL.
r - the REAL to which the INT value is assigned.

Description: This procedure allows you to assign the value of an INT
to a REAL variable. If the ACTION! compiler could manipulate reals,

this routine would be the equivalent of: r=1.

Examples:
xint=4353
IntToReallxint,xreal) ;xreal now equals 453
IntToReal(2534,yreal) ;yreal now equals 2534

INT FUNC RealTolnt(REAL POINTER r)

Purpose: To return the INT value of a REAL variable.
Params: r - the REAL variable.

Descrintion: This function will return the INT value of the REAL
passed to it as a parameter.

Examples:
xint=RealTolnt{xreal) ;xint now equals the INT value of xreal

PROC StrR(REAL POINTER r BYTE ARRAY s)

Purpose: To convert a REAL to a string.

Params: r - the REAL 1o convert.
s - the string in which to store the character representation

of the REAL.

Description: This procedure converts a REAL into 1ts character
representation.

Examples: |
InToReal(3924,xreal) ;xreal = 3926
StrR(xreal,astring) ;astring now contains "3926"
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PROC ValR(BYTE ARRAY s REAL POINTER r)

Purpose: To convert a string to a REAL.

Params: s - the string to convert.
r - the REAL to which the value of s will be assigned.

Description: This procedure will convert as much of the string as
possible into a REAL variable (i.e., 1t the string 1s "abcde"; this
routine will put @ into the REAL).

Examples:
astring="45.276"
ValR(astring,xreal) ;same as xreal=45.276

ValR("2.7E-4",yreal) jsame as yreal=2.7%#{0-4%
ValR("79.2agr",zreal);same as zreal=79.2

REAL Mathematical Routines

PROC RealAssign{REAL POINTER a,b)

Purpose: To assign the value of one REAL variable to another,

Params: a - the REAL value to assign.
b - the REAL to which the value a is assigned.

Description: This procedure allows you to assign the value of one
REAL to another one. If the ACTION' Compiler could manipulate reals,
the equivalent would be: b=a.

Examples:
RealAssigni(xreal,yreal) jsame as yreal=xreal
RealAssign(zreal,yreal) ;same as zreal=yreal

PROC RealAdd{REAL POINTER a,b,c)

Purpose: To add two REALs

Params: a - an addend
b - an addend
¢ - the sum

Description: This procedure allows you to add two REALs. If the

ACTION! Compiler could manipulate reals;, this routine would
equivalent to: c=a+b,

Examples:
RealAdd(xreal;yreal,zreal) ;same as zreal=xreal+yreal
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PROC RealSub(REAL POINTER a,b,c)
Purpose: To subtract two REALs

Params: a - the subtrahend
b - the minuend
c - the difference

Description: This procedure allows you to subtract two REALs. If the
ACTION! Compiler could manipulate reals, this routine would
equivalent to: c=a-b.

Examples:
RealSub(xreal,yreal,zreal) ;same as zreal=xreal-yreal

PROC RealMult(REAL POINTER a;b,c)

Purpose: To multiply two REALs

Params: a - the multplicand
b - the multiplier
¢ - the product

Description: This procedure allows you to multiply two REALs. If the

ACTION! Compiler could manipulate reals, this routine would
equivalent to: c=a#*b.

Examples:
RealMult(xreal,yreal,zreal) ;same as zreal=xrealtyreal

PROC RealDiv(REAL POINTER a,b,c)

Purpose: To divide two REALs

Params: a - the dividend
b - the divisor
¢ - the quotient

Description: This procedure allows you to divide two REALs. If the
ACTION! Compiler c¢ould manipulate reals, this routine would
equivalent to: c=a/b.

Examples:
RealDivi{xreal,yreal,zreal) ;same as zreal=xreal/yreal
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PROC Exp(REAL POINTER a,b)
Purpose: To raise e to the a power.

Params: a - the power to which to raise e,
b - the result of raising e to the a power.

Description: This procedure allows you to get the base e exponential
of a REAL. The equivalent of this is: bh=ea

Examples:
Exp(xreal,yreal) ;yreal=gxreal

xpi8(REAL POINTER a,b)

Purpose: To raise {9 to the a power.

Params: a - the power to which to raise 19,
b - the result of raising {9 to the a power.

Description: This procedure allows you to compute the base {0
exponential of a REAL. Its equivalent is: b={8a

Examples:
Expiélxreal,yreal) ;yreal={gxreal

PROC Power(REAL POINTER a,b,c)

Purpose: To raise a REAL to a REAL power.

Params: a - the base of the power.

b - the power to which to raise a.
¢ - the result of raising a to the b power.

Description: This routine allows you to raise one REAL to a power
specified by another REAL, and is equivalent to: c=ab

Examples:
Power(xreal,yreal,zreal) ;zreal=xrealyreal
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PROC Ln(REAL POINTER a,b)

Purpose: To take the natural logarithm of a REAL.

Params: a - the REAL whose natural log is taken.
b - the result of taking the natural log of a.

Description: This procedure allows you to take the natural (base e)
logarithm of a REAL, and is equivalent to: b=I1n(a).

Examples:
Ln(xreal,yreal) ;yreal=ln{xreal)

PROC Logi8(REAL POINTER a,b)

Purpose: To take the common (base 19) logarithm of a REAL,

Params: a - the REAL whose common log is taKen.
b - the result of taking the common log of a.

Description: This procedure allows you to take the common (base 19)
logarithm of a REAL, ard is equivalent to: b=log(a)l.

Examples:
Logi@(xreal,yreal) ;yreal=log(xreal)

I1/0 Routines
PROC PrintR(REAL POINTER a)
Purpose: To output a REAL to the default device.
Params: a - the REAL to be output.

Description: This procedure outputs a real number to the default
device without a RETURN.

PROC PrintRD(BYTE channel REAL POINTER a)
Purpose: To output a REAL to a specified channel (device).

Params: channel - the output channel
a - the REAL to be output.

Description: This procedure outputs a real number to the device
specified by channel without a RETURN.



Params: channel - the output channel,
a - the REAL to be output.

Description: This procedure outputs a real number to the s*peci{ied
device with a RETURN.

PROC InputR(REAL POINTER a)

Purpose: To input a REAL from the default device.

Params: a - the REAL variable in which to store the input value.

Description: This procedure inputs a real number from the default
device and stores 1t in the specified REAL variable.

PROC InputRD(BYTE channel REAL POINTER a)

Purpose: To input a REAL from & specified channel (device).

Params: channel - the input channel.
a — the REAL variable in which to store the input value.

Description: This procedure inputs a real number from the specified
device and stores it in the given REAL variable.










































