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Part VI: The ACTION! Library

Chapter 1: Introduction

The ACTION! 1library makes it possible for you to do a
lot of common I/0 and graphics routines without having
to write them first. The ACTION! cartridge contains
almost 7@ prewritten routines which you can call as
though they were routines written by you. This
convenience can save you quite a bit of time and effort
whether you are a beginning or advanced programmer.

1.1 Vocabulary

Most of the vocabulary used in this part has been
defined previously, but there are two terms we'll use
often which require some discussion - IOCB and channel.

IOCB stands for "Input Output Control Block". The CIO
(Central I/0) uses IOCBs to perform I/0 functions. The
ACTION! 1library I/0O routines set up an IOCB to tell
the CIO what it (the routine) wants done, and then
makes a direct call to CIO.

The IOCBs are numbered (@ - 7). When you use routines
which require channel numbers, the number is actually
the number of the IOCB which contains the information
about a given peripheral device. That does not mean
that certain IOCBs handle certain peripherals. You
must set up one of the IOCBs so that it will handle the
peripheral you want it to. This is done wusing the
Library routine "Open", and so is not a difficult task
to accomplish.

When you see the term "default channel"” it refers to
the IOCB ACTION! sets up and uses for screen display
purposes. This means that routines which do I/0 using
"default channel" will get and put information from and
to the screen (device "E:").

NOTE: the default channel is channel 8.

NOTE: for more information on IOCBs, see your Operating
System reference manual.
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1.2 Library Format

The library routines are presented in a manner which
makes it very easy to understand how to use and call
them. To show you what we mean, let's take one of the
routines and explain what information each part of the
presentation format can tell you. The routine we'll
look at is "Locate".

Example:

5.8 BYTE FUNC Locate

purpose: determine the color or character at a given
screen location.

format: BYTE FUNC Locate(CARD col, BYTE row)

parameters: col - is a column number valid in the
current graphics mode.
row - is a row number valid in the current
graphics mode.

description:

This routine retrieves the ATASCII code of the
character or the number of the color at the specified
location. The registers this routine uses are
incremented so as to point to the adjacent horirontal
position (the first position in the next 1line if you
Located the last position on a line). All of the Get,
Put, Print, and Input routines also use these registers
as references for the current cursor location, so you
can wuse this to move to any position and then use
another routine to manipulate what's there.

The first thing you see is the section number and name
of the routine, including what type of routine it is
(in this case a BYTE FUNCtion). This is followed by a
short description of the purpose of the routine. The
format of the routine itself is then given in the form
of a routine declaration. The declaration form is used
instead of the form used to call that routine because
it tells you more information about the routine in
question, including:

1) the routine's type (PROC or FUNC)
2) all the parameters
3) the data type of each parameter
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After the format of the routine is given the parameters
required by that routine are explained one by one. The
last piece of information 1is a description which
discusses the use of the routine in general and its
performance in certain special conditions.
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Chapter 2: Output Routines

The ACTION! Library provides an extremely extensive
group of routines to put both numeric and string data
out to any channel.

The two basic output routines -- Print and Put -- have
options which allow you to direct the output to a
specific channel and/or output an EOL (End of Line,
a.k.a. <RETURN>) following the data. We'll go into
these options in more detail in the following sections.

2.1 The Print Procedures

The procedures we are about to discuss all have one
thing in common: they begin with the word "Print".
From this alone you can tell that they print something
out somewhere, but who knows what and where? The
answers to these gquestions can be found by looking at
the option(s) tagged ontc the end of the word "Print".

These options all consist of a single letter, but you
can employ up to three options at one time because
different options control different aspects of the
output. "Is this ever confusingl!" It might seem that
way, but let's look at the format of Print to see how
these options are grouped:

Print<data type>[D}{E]}(<parameters>)

where
Print is the basic function name.

<data type> tells what type of data you want
to output. The options here are:
B (BYTE type data)
c (CARD type data)
1 (INT type data)
<nothing> (a string)

D stands for "device", and is used
when you want to define which
device ( channel ) you want the

output to go to.

E stands for EOL (End Of Line), and
is wused to ouput a <RETURN> after
the data.

<parameters> are the parameters required bf the
procedure, and range in number.
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NOTE: Both the 'D' and 'E' are optional, but a data
type is always specified (because 'a string' is assumed
to be the type of data output if no type is explicitly
given).

From the above format you can see that the following
are all the possible Print routines:

strings BYTEs CARDs INTs
No Options - Print PrintB PrintC PrintI
With EOL - PrintE PrintBE PrintCE PrintIE
To Device - PrintD PrintBD PrintCD PrintID
Both Options - PrintDE PrintBDE PrintCDE PrintIDE

Notice that we have grouped the procedures according to
the type of data which they output. This is the way in
which we group them in the following sections, with
each section giving the purpose, format, parameters,
and discussion for each option of the Print procedure
basic to that type of data.

There is one Print procedure not in the above list
because it is a very special case as far as output is
concerned. Its name is PrintF, and it allows you to
format output which contains numbers and strings. A
separate section is devoted to this routine alone.

—-157--



2.1.1 Printing Strings

There are four string printing procedures, thus making
all the options discussed in the previous section
available.

purpose: to print out a string, using some format
options
formats: PROC Print(<string>)

PROC PrintE(<string>)
PROC PrintD(BYTE channel, <string>)
PROC PrintDE(BYTE channel, <string>)

parameters: <string> - is either a string constant with
double guotes or the identifier of
a BYTE ARRAY (which you want
printed out as a string)
channel - is a valid channel number (8 - 7)

description:
These four procedures print out strings, thus:

Print outputs the string to the default channel
without a <RETURN> at the end.

PrintE outputs the string to the default channel
with a <RETURN> at the end.

PrintD outputs the string to a specified channel
without a <RETURN> at the end.

PrintDE outputs the string to a specified channel
with a <RETURN> at the end.

Their usage is very straightforward and simple, but you

must remember that, with the procedures which require a
channel, the channel must first be opened.
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2.1.2 Printing BYTE Numbers

The following four procedures are used to print BYTE
type data in decimal format. They start with the
'PrintB' base, and then add the possible options.

purpose: to output one byte of data as a decimal
number.
formats: PROC PrintB(BYTE number)

PROC PrintBE(BYTE number)
PROC PrintBD(BYTE channel, number)
PROC PrintBDE(BYTE channel, number)

parameters: number - is an arithmetic expression (re-
member that arithmetic expressions
can simply be a constant or variable
name) .
channel - is a valid channel number (@ - 7)

description:
The above procedures output BYTEs as follows:

PrintB outputs the byte to the default channel
without a <RETURN> at the end.

PrintBE outputs the byte to the default channel
with.a <RETURN> at the end.

PrintBD outputs the byte to a specified channel
without a <RETURN> at the end.

PrintBDE outputs the byte to a specified channel
with a <RETURN> at the end.
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2.1.3 Printing CARD Numbers

purpose:

formats:

parameters:

description:

to output numbers as CARDs in decimal
format.

PROC PrintC(CARD number)

PROC PrintCE(CARD number)

PROC PrintCD(CARD channel, number)
PROC PrintCDE(CARD channel, number)

number - 1is an arithmetic expression (re-
member that arithmetic expressions
can simply be a constant or variable
name) .

channel - is a valid channel number (@ - 7)

The above procedures output CARDs as follows:

PrintC outputs the CARD to the default channel

without a <RETURN> at the end.

PrintCE outputs the CARD to the default channel

with a <RETURN> at the end.

PrintCD outputs the CARD to a specified channel

without a <RETURN> at the end.

PrintCDE outputs the CARD to a specified channel

with-a <RETURN> at the end.
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2.1.4 Printing INT Numbers

purpose: to output numbers as INTs in decimal
format.
formats: PROC PrintI(INT number)

PROC PrintIE(INT number)
PROC PrintID(INT channel, number)
PROC PrintIDE(INT channel, number)

parameters: number - is an arithmetic expression (re-
member that arithmetic expressions
can simply be a constant or variable
name) .
channel - is a valid channel number (A - 7)

description:
The above procedures output INTs as follows:

PrintI  outputs the INT to the default channel
without a <RETURN> at the end.

PrintIE outputs the INT to the default channel
with a <RETURN> at the end.

PrintID outputs the INT to a specified channel
without a <RETURN> at the end.

PrintIDE outputs the INT to a specified channel
with a <RETURN> at the end.
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2.1.5 PROC PrintF = Formatted Output

The PrintF procedure allows you to output numbers and
strings on the same line through the use of a "format
control string". This string tells the procedures
exactly how you want the output to look.

purpose: formatted output of data
format: PrintF("<control string>", <data>|:, <data>:|)

arguments: <control string*>- the control string is made
up of format controls and string
text. The text is output directly,
and the controls (maximum of 5) qive
information for outputting the <data>
parameters given.
<data*> - is an arithmetic expression, which
will be formatted according to its
format control. The first control
tells how to output the first <data>,
the second control tells how to
output the second <data*>, and so on.

description:

This is a sophisticated procedure enabling vyou to
output formatted data to the default channel. Up to
five different data elements can be interspersed into a
string, each with its own output format. The format
controls are as follows:

<control?» formatted data type
%S (output data as a string)
%I (output data as an INT)
U (output data as an Unsigned CARD)
C (output data as a CHARacter)
%H (output data in unsigned hexadecimal)
£33 (output the '%' character)
$E (output an EOL (<RETURN>))

Notice that two of the controls (%E and %3%) do not
manipulate or require data elements. They are used to
change the page formatting, not the data element
formatting.

A maximum fo five controls are allowed, and each data
element requires its own control.

Characters in the control string which are not
themselves controls are output directly; that is,
exactly as the are in the string.
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2.2 The Put Procedures

The "Put" group of library routines are used to output
single characters (i.e., output BYTE type data as an
ATASCII character). These routines use options very
similar to those in "Print", and so the options need
not be re-introduced here.

purpose: to output a single ATASCII character, using
specified format options.

formats: PROC Put(CHAR character)
PROC PutE()
PROC PutD(BYTE channel, CHAR character)
PROC PutDE(BYTE channel, CHAR character)

parameters: character - is an arithmetic expression
(remember that arithmetic expres-
sions can simply be a constant or
variable name).

channel - is a valid channel number(0 - 7)
description:
These procedures output characters as follows:
Put outputs the character to the default
channel without a <RETURN> at the end.
PutE outputs an EOL (<RETURN>) character to
the default channel.
PutD outputs the character to a specified

channel without a <RETURN> at the end.
PutDE outputs the character to a specified
channel with a <RETURN> at the end.
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Chapter 3: Input Routines

In this chapter we discuss the routines which
complement the Print and Put routines; that is, they
input data from somewhere. Similar to the Output
routines, the type of data that is input and where it
comes from is defined through the use of options.

‘Input' and 'Get' are the input routines, and each has
its own set of options very similar to those available
in the output routines.

The Input routines are grouped into two categories:
those which input numeric data, and those which input
string data. Each will be dealt with separately.

There is only one Get routine (GetD), and it will be
discussed in the last section of this chapter.
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3.1 Numeric Input

The following six functions allow you to input any type
of numeric data from any channel. We have grouped them
all together because they are very easy to understand
and so do not require separate sections, as did the
routines used to output numbers did.

purpose: to input numeric data

formats: BYTE FUNC InputB()
BYTE FUNC InputBD(BYTE channel)
CARD FUNC InputcC()
CARD FUNC InputCD(BYTE channel)
INT FUNC InputI()
INT FUNC InputID(BYTE channel)

parameters: channel - is a valid channel number (0 - 7)

description:
The functions input data as follows:

InputB inputs a BYTE number from the default
channel.

InputBD inputs a BYTE number from a specified
channel.

InputC inputs a CARD number from the default
channel.

InputCD inputs a CARD number from a specified
channel.

Inputl inputs an INT number from the default
channel.

InputID inputs an INT number from a specified
channel.
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3.2 String Input

String inputting is accomplished by suffixing the
"Input" base with the character "S". The are three
such procedures in the ACTION! Library, and they allow
you to input a string from any channel and/or define
the maximum length of the input string.

purpose: to input string data
formats: PROC InputS(<string>)
PROC InputSD(BYTE channel, <string>)
PROC InputMD(BYTE channel, <string>, BYTE max))

parameters: <string> - is the identifier of a BYTE

ARRAY.
channel - is a valid channel number (A - 7)
max - is the maximum length allowable

for the input string. The string
is truncated to 'max' length if it
is too long.

description:
Here is an outline of what each procedure does:
InputsS inputs a string of up to 255 char-
acters from the default channel.
InputSD inputs a string of up to 255 char-
acters from a specified channel.
InputMD inputs a string of up to 'max' char-

acters from a specified channel.

3.3 CHAR FUNC GetD

purpose: to input a single character from a given
channel.
format: CHAR FUNC GetD(BYTE channel)

parameters: channel - is a valid channel number (4 - 7)

description:
This function is wused to get one character from the
device specified by 'channel'. The character is

returned through the function as its ATASCII character
set number.
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Chapter 4: File Manipulation Routines

This chapter is devoted to those routines which deal
with external devices (printer, disk drive, cassette,

etc.).

With these routines you can open a channel (an

IOCB), close a channel, and do extensive disk file
manipulation.

4.1 PROC Open

purpose:

format:

set up an IOCB channel to allow I/0 using
a peripheral device.

PROC Open(BYTE channel, <filestring>, BYTE mode, aux2)

parameters: channel - is a valid channel number (8 - 7)

<«filestring> - is the string constant (or
array identifier of that string
constant) used as the device (D:,
P:, S:, etc.) being opened on the
given channel (IOCB) number. “Ds"
files also require a filename.

mode - - 4is the number designating the
type of 1/0, thus:
4 - read only

6 = read directory
B - write only
9 - write append
12 - read/write (update)
aux2 - a device dependent value (usually
zero)

description:

This procedure opens a given channel the device
specified in <filestring>. The 1/0 mode can be set
(see 'mode' above for the number codes). Any device
dependent codes are passed through 'aux2'.

WARNING:

do not Open channel 7, because it is used by

the ACTION! system to do its own screen input. You

can use

channel 7 in your program for getting

characters from K:, but, since that assumes that

channel

run the

ACTIONI

7 is open, you need the ACTION! cartridge to
compiled version of the program (because
opens channel 7 to Ki).
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4.2 PROC Close

purpose: to close an IOCB channel to a device
format: PROC Close(BYTE channel)
parameters: channel - is a valid channel number (8 - 7)

description:

This procedure closes the specified channel. At the
end of a program you should always close any devices
you've opened in the course of that program.

NOTE: DO NOT Close channel 7, as ACTION! uses it.

4.3 PROC XIO

purpose:
format: PROC XIO(BYTE chan,®,cmd,auxl,aux2,<filestring>)

parameters: chan - is a valid channel number (0 - 7)

cmd - is the equivalent of the 1I0CR
COMMAND byte (ICCOM in 0S/A+ and DOS
XL)

auxl - 1is the first auxilliary byte in the
I0CB (ICAUX1 in OS/A+ and DOS XL)

aux2 = is the second auxilliary byte in the
I0CB (ICAUX2 in OS/A+ and DOS XL)

<filestring> - is a character string spec-
ifying a standard device (with a file
name in the case of "D:").

description:

This procedure is a system call designed to provide
access to DOS. Those of you familiar with Atari BASIC,
BASIC A+, or BASIC XL will recognize XIO as a direct
translation of BASIC's XIO statement.

Rather than give a complete list of all the possible
uses of XIO here, we will refer you to Chapter 8 of
either the 0S/A+ or DOS XL manual. The ACTIONI XIOo
procedure can perform all the system commands listed
therein other than NOTE, POINT, and the wvarious data
transfer operations =-- all of which are available via
other ACTION! Library routines.

NOTE: the "@" given as the second parameter is
required.
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4.4 PROC Note

purpose: to return the current file sector and byte
offset within that sector on a specified
disk drive.

format: PROC Note(BYTE chan, CARD POINTER sector,
BYTE POINTER offset)

parameters: chan - is a wvalid channel number (8 - 7)
sector - is a pointer to the sector number

variable.
offset = is a pointer to the byte offset

variable.

description:

This procedure returns the disk sector and byte offset
within that sector of the next byte to be read or
written (i.e., it returns the value of the disk file
pointer).

purpose: to set the disk file pointer (sector and
byte offset) to allow random file access.

format: PROC Point(BYTE chan,CARD sector,BYTE offset)

parameters: chan - is a valid channel number (8 - 7)
sector - is a valid sector number (1 - 728)
offset - is the byte offset within that

sector.
description:

This procedure allows you to set the disk file pointer
to any location within a disk file, thus enabling
random access of information.

NOTE: the disk file must have been Opened mode 12
(update) for the Point routine to work.
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Chapter 5: Graphics and Game Controllers

The ACTIONI Library contains quite a few routines
designed specifically to make game writing (using
visual and sound effects) easy and quick. At your
fingertips you have the ability to manipulate bit-map
graphics (i.e., the BASIC graphics modes), the myriad
of sounds available on the ATARI, and get information
about the game controllers (both paddle and joystick).

Since the description of each routine best illustrates
its wusage, we'll Jjump right into the routines
themselves without further discussion.

5.1 PROC Graphics

purpose: to enable bit-map ATARI graphies.
format: PROC Graphics(BYTE mode)

parameters: mode - 1is the number of the graphics mode,
as in the BASIC 'Graphics' routine
(see table helow).

description:

This procedure is exactly equivalent to the BASIC
command of the same name, and allows you access to the
many varied graphics modes available on the ATARI.

The following table gives some information about the 9
base graphics modes. These modes are all split screen;
to get full screen, add 16 to the base mode number; to
preserve the current screen as you change modes, add 32
to the base mode number; to get both of these options,
add 48 to the base mode number.

Gr. Mode (split) (full) Num of
Mode Type Rows Cols Cols Colors

2 TEXT 40 N/A 24 2

1 TEXT 20 20 24 5

2 TEXT 20 18 12 5

3 GRAPHICS 40 20 24 4

4 GRAPHICS BA 40 48 2

5 GRAPHICS 8a 40 48 4

6 GRAPHICS 160 88 96 2

7 GRAPHICS 160 88 926 4

B GRAPHICS 32e 160 192 1/2
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5.2 PROC SetColor

purpose: sets the specified color register to the
color given by 'hue' and 'luminance'.

format: PROC SetColor(BYTE register,hue, luminance)

parameters: register - is one of the five color
registers (@ - 4)
hue = is the hue of the color.
luminance - is the luminance of the color.

description:

This routine allows you to set the color of a specific
color register, and so manipulate the colors displayed
in a given mode. The following tables give some
information pertinent to the usage of this procedure.

SetColor SetColor
hue num. Color hue num. Color
] Gray 8 Blue
1 Gold 9 Light Blue
2 Orange 10 Turquoise
3 Red-Orange 11 Green-Blue
4 Pink 12 Green
5 Purple 13 Yellow-Green
6 Purple-Blue 14 Orange-Green
3 Blue 15 Light Orange

The above table shows the 16 hues available on the
ATARI, and their numeric code for use as the ‘'hue'
parameter of the SetColor procedure.

Default Default
Register Color Luminance Color

) 2 8 Orange

1 12 12 Green

2 9 4 Dark Blue

3 4 6 Pink or Red
4 a %] Black

This table shows which colors are the defaults used
when you don't specify your own color for a given
SetColor 'register’'.

NOTE: Colors may vary depending upon the television or
monitor type, condition, and adjustment.

The luminance value (a measure of the "brightness" of a
color) ranges between @ and 15, where @ is darkest and

15 is brightest.
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5.3 BYTE color

'color' isn't a library routine, but a variable defined
in the library for use with the 'Plot', 'DrawTo', and
'Fill' 1library procedures. After you pick your
graphics mode (using 'Graphics') and set up the color
registers (using 'SetColor'), you can plot and draw in
that mode using any of the colors you've specified by
first using the assignment:
color=<number>

where <number> is related to the color register
containing the color you want to use. The following
table shows this relationship for the different
graphics modes. For every group of related modes, each
SetColor 'register' is followed by its associated
‘color' <number>, and some descriptive comments.

b

|Graphics

e —— —— T o o . e e S

|
|
|
|
|

| setColor | Color | Description

: Mode | 'register' | number | and Comments
| a | a | N/A | --
| and | 1 | N/A | --
| all | 2 | N/A | Character luminance
|  text | 3 | N/A | Background
{ windows | 4 | N/A | Border
| | @ | N/A | Character
| | 1 | N/A | Character
| 1,2 | 2 | N/A | Character
| | 3 | N/A | Character
: | 4 | N/A | Background,Border

— + R e e e e e e e e
| | 2 | 1 | Graphics Point
| | X | 2 | Graphics Point
{! a3,5.7 | 2 | 3 ; Graphics Point
| | 3 | -- -
I | 4 | a | Gr. Pt.,Border,Background

- + b s i i e it e e it
| | 2 | 1 | Graphics Point ]
| | 1 | |
I 4;6 ‘ 2 I 3 I — I
| | 3 | - | == |
| | 4 | a | Gr. Pt.,Bnrder,BackgroundI
| + e + -
| | 2 | -- | == |
| | 1 | 1 | Graphics Point luminance |
| 8 : 2 | [} { Graphics Point,Background|
| 3 | - -
| | 4 | == | Border

-+



5.4 PROC Plot

purpose: to position the cursor at a specified
location, and then display a color using
the library variable 'Color'.

format: PROC Plot(CARD col,BYTE row)

parameters: col - is the horizontal column number of
the point being plotted.
row -= is the vertical row number of the
point being plotted.

description:

This procedure is used in graphics modes 3 - 8 to plot
a point on the screen. The size of the point displayed
depends on the graphics mode, and the color of the
point depends on the current value of the library
variable 'Color' (see previous section).

5.5 PROC DrawTo

purpose: (must be preceeded by a 'Plot') to draw a
line between the point just Plotted and the
specified position.

format: PROC DrawTo(CARD col,BYTE row)

parameters: col - is the horizontal column number of
the end point of the line.
row - 1is the vertical row number of the
end point of the line.

description:

This procedure is used in graphics modes 3 - 8 to draw
a line from the point just plotted (using 'Plot') and
the position given by the parameters. The color of the
line depends on the current value of the library
variable 'Color' (see section 5.3).
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5.6 PROC Fill

purpose: (must be preceeded by a 'Plot') fills a box
with a color.

format: PROC Fill(CARD col,BYTE row)

parameters: col - is the horizontal column number of
the lower right corner of the box being
filled.
row - is the vertical row number of the
lower right corner of the box being
filled.

description:

This allows you to make boxes of color in graphics
modes 3 - 8. The upper left corner of the box is
defined by the position of the 'Plot' immediately
before the 'Fill', and the lower right corner is given
by the parameters. The color used is decided by the
contents of the library variable 'Color'.

5.7 PROC Position

purpose: to position the cursor anywhere on the
screen
format: PROC Position(CARD col,BYTE row)

parameters: col - is the horizontal column number of
the position desired.
row = is the vertical row number of the
position desired.

description:

This precedure sets the cursor Jlocation to  the
specified position in any graphics mode. The library
routines Print, Put, Input, and Get use the cursor
registers this command sets when doing their respective
functions.
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5.8 BYTE FUNC Locate

purpose: determine the color or character at a given
screen location.

format: BYTE FUNC Locate(CARD col, BYTE row)

parameters: col - is a column number wvalid in the
current graphics mode.
row = is a row number valid in the current
graphics mode.

description:

This routine retrieves the ATASCII code of the
character or the number of the color at the specified
location. The registers this routine uses are
incremented so as to point to the adjacent horizontal
position (the first position in the next 1line if you
Located the last position on a line). All of the Get,
Put, Print, and Input routines also use these registers
as references for the current cursor location, so you
can use this to move to any position and then use
another routine to manipulate what's there.

--175--



5.9 PROC Sound

format:

paramet

descrip
This

ers:

tion:
proce

to enable the sound capabilities of the
ATARI.

PROC Sound(BYTE voice,pitch,distortion,volume)

voice =~ is one of the four voices
available on the ATARI (@ - 3).

pitch - 1is the frequency of the sound.
The lower the number, the higher the
pitch.

distortion - is a measure of the sound's
"fuzziness" (@ - 14, even values).

volume - is the volume of the sound(@ - 16)

dure allows you to control the

sound-generating apparatus on the ATARI, much like the
BASIC command of the same name. Distortion wvalues 10

is the

onl

y one useful for making music. The others

are useful for airplane, racecar, etc. sound effects.

Here i

table for various musical notes using

distortion 1d@.

h' Note(s) 'pitch’ Note(s)

c 91 F

B 96 E

A# or Bb 182 D# or Eb
A 188 D

G# or Ab 114 C# or Db
G MIDDLE C 121 c

F# or Gb 128 B

F 136 A# or Bb
E 144 A

D# or Eb 153 G# or Ab
D 162 G

C# or Db 173 F# or Gb
c 182 F

B LOW 193 E

A# or Bb NOTES 204 D# or Eb
A 217 D

G# or Ab 238 C$ or Db
G 243 c

F# or Gb
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5.18 SndRst

purpose: to reset all the sound voices.

format: PROC SndRst()

parameters: none

description:

This procedure resets all the sound voices to produce

no sound.

5.11 BYTE FUNC Paddle

purpose: to return the current numeric value
(position) of one of the paddles.

format: BYTE FUNC Paddle(RYTE port)

parameters: port - is the port number (8 - 7) of the
desired paddle.

description:
This function returns the current value of the
specified paddle port.

5.12 BYTE FUNC PTrig

purpose: to determine whether a paddle trigger has
been pressed.

format: BYTE FUNC PTrig(BYTE port)

parameters: port - is the port number (8 - 7) of the
desired paddle.

description:

This function returns the current value of the given
paddle's trigger. A value of @ is returned if the
trigger is pressed, otherwise the value returned is
non-zero.
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5.13 BYTE FUNC Stick

purpose: to return the current numeric value of a
specified joystick.

format: BYTE FUNC Stick(BYTE port)

parameters: port - is the port number (@ - 3) of the
desired joystick.

description:
This function returns the current position of the
joystick, using codes as in the following diagram.

\ /
bl 4
|y (Ecu——" [ P 7
AR
£k N
9 | 5
13
5.14 BYTE FUNC STrig
purpose: to determine whether a joystick trigger has
been pressed.

format: BYTE FUNC STrig(BYTE port)

parameters: port - is the port number (@ - 3) of the
desired joystick.

description:

This function returns the current value of the given
joystick's trigger. A value of @ is returned if the
trigger is pressed, otherwise the value returned is
non-zero.
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Chapter 6: String Handling / Conversion

The routines discussed in this chapter allow you to
manipulate strings, change a number to a string, and
change a string into a number. No further discussion
is necessary, since the routine descriptions speak for
themselves.

6.1 String Handling Routines

The following four routines make possible some advanced
string manipulation, including string comparison,
string copying, and substring insertion. There is one
caution, however, and that is: remember that the
maximum length of a string is 255 characters, so don't
try to use these routines to create or to manipulate
big CHARacter arrays.

6.1.1 INT FUNC SCompare

purpose: to compare alphabetically two strings.
format: INT FUNC SCompare(<stringl>, <string2>)

parameters: <stringl> - is a string with double quotes,
or the identifier of a CHAR ARRAY
which is a string.
<string2> - is a string with double quotes,
or the identifier of a CHAR ARRAY
which is a string.

description:
This function returns a value dependent on the
following table:

comparison value returned
<stringl® < <string2> value < @
<gtringl?» = <string2> value = @
<stringl> > <string2> value > @

The comparison is alphabetic, so this is a good way to
alphabetize a list of strings.
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6.1.2 PROC SCopy

purpose: to copy one string into another.
format: PROC SCopy(<dest>, <source>)
parameters: <dest> - 1is the identifier of the

destination string (CHAR ARRAY)
for the string copy.

<source> - is the string with double quotes
or identifier of the CHAR ARRAY
used as the source string for the

copy .
description:

This procedure copies the contents of <source*> into
<dest>. If <dest> is dimensioned to be shorter than

the length of <source>, then only the part of <source>
which fits into <dest®> will be copied. If <dest> is
longer than <source>, then SCopy will copy all of
<source?> into <dest?, but not alter the rest of <dest>.

HINT: don't dimension <dest> to avoid all the above
problems.

6.1.3 PROC SCopyS

purpose: to copy part of a string into another
string.

format: PROC SCopyS(<dest>, <source>, BYTE start,stop)

parameters: <dest> - is the identifier of the

destination string (CHAR ARRAY)
for the string copy.

<source> - is the string with double quotes
or identifier of the CHAR ARRAY
used as the source string for the

copy .

start - is the starting point in
<source®> for the copy.

stop - is the stopping point in

<source> for the copy. If 'stop'
is greater than the length of
<gource>, it is changed to equal
the length of <source>.
description:
This procedure will copy the elements of <source> from
element ‘'start' to element 'stop' into <dest>. In
essence, this works just like SCopy, but copies only a
part of <source> instead of the whole thing.
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6.1.4 PROC SAssign

purpose: to copy one string into part of another
string.

format: PROC SAssign(<dest>, <source>, BYTE start,stop)

parameters: <dest> - 1is the identifier of the

destination string (CHAR ARRAY)
for the string copy.

<source> - is the string with double quotes
or identifier of the CHAR ARRAY
used as the source string for the

copy .

start - is the starting point in <dest>
for the copy.

stop - is the stopping point in <dest>
for the copy. If 'stop'’ is

greater than the length of <dest>,
then the 1length of <dest> is
changed to 'stop'.

description:

This procedure is used to copy one string (<source>)
into part of another (<dest>). <source> will be copied
starting at element 'start' of <dest>, and the copying
will stop at element 'stop' of <dest>. If the space
allowed (stop-start+l) in <dest> is greater than the
length of <source>, then 'stop' will be changed to make
the space available and the length equal.

The copying this procedure does will overwrite the old
elements of <dest> as it puts in <source>.
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6.2 Number to String Conversions

The following three procedures convert the number given
as a parameter into a character string. There is one
procedure for each of the numeric data types.

purpose: to change a number into a character string.

format: PROC StrB(BYTE number, <string>)
PROC StrC(CARD number, <string>)
PROC StrI(INT number, <string>)

parameters: number - is an arithmetic expression (re-
member that arithmetic expressions
can simply be a constant or
variable name).
<string> - is the identifier of a CHAR
ARRAY.

description:

These procedures turn BYTE, CARD, or INT values into
character strings composed of the digits of the given
number .

6.3 String to Number Conversions

purpose: to convert a string composed of digits into

a number.
format: BYTE FUNC ValB(<string>)

CARD FUNC ValC(<string>)
INT FUNC ValI(<string>)

parameters: <source> - 1is a string with double quotes
or identifier of a CHAR ARRAY,
composed of digits ("g" - "9")
only.

description:

These functions will return the numeric value (BYTE,
CARD, or INT, depending on the function used) of the
given string.
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Chapter 7: Miscellaneous Routines

This chapter contains those routines which don't really
fit into any category, but are useful nonetheless. The
routines themselves are:

Rand - a random number generator

Break - a routine useful when debugging
Error - a system routine you can replace
Peek - view a byte of memory

PeekC - view two bytes of memory (as a CARD)
Poke = put a BYTE value into memory

PokeC - put a CARD value into memory

Zero - zero out a section of memory
SetBlock = fill a block of memory with a value
MoveBlock - move a block of memory

Device - the "default device" variable

Trace - controls the 'TRACE' compile option
List - controls the 'LIST' compile option
EOF - contains EOF status for all channels

As you can see, the tasks these routines perform are
quite diverse; hence their own chapter.

7.1 BYTE FUNC Rand

purpose: to generate a random number.
format : BYTE FUNC Rand(BYTE range)

parameters: range - is the upper limit for the random
number .

description:

This function will return a random number between @ and
('range'-1). If 'range' is #, then a random number
between @ and 255 is returned.
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7.2 PROC Break

purpose: to stop program execution.
format: PROC Break()
parameters: none

description:

This procedure allows you to stop your program's
execution to examine variables and do other debugging.
You can continue program execution starting with the
statement following the 'Break' routine call by using
the 'PROCEED' monitor command.

7.3 PROC Error

This is the procedure the ACTION! system itself calls
when it (or CIO) encounters an error. If you want to
trap your own errors, you could write a routine to do
this, and then make ACTION! wuse your error routine
instead of its own simply by having the following
statements in your program:

PROC MyError (BYTE errcode)
;**** this is your error routine, and the error
;jcode number is passed to it by the ACTION! system.

; your error handling routines go here
RETURN ;end of PROC MyError
PROC main() ;your main procedure

CARD temperr ;holds the address of the system's
;error routine (PROC Error).

temperr=Error ;save the address of the system error
;routine

Error=MyError ;make the address of the system error
;routine point to the start of your
serror routine.

ithe body of your program goes here.

Error=temperr ; reset the address of the system error
:routine back to the real system error
jroutine, not yours.

RETURN ;end of program.
All you are really doing is changing the pointer to the
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system error routine so that it points to your error
routine instead. You don't have to call this routine
because it will be called by the ACTION! system when an
error is encountered.

Notice that we saved the original error routine
pointer, and then, at the end of the program, we reset
that pointer (which was changed to point to your error
routine) back to the system error routine. This was
done so that the system could again use its error
routine after your program finished running.

WARNING: the capability of substituting your error
routine for the system's should be used very carefully,
because you might to forget to check for something in
you routine, and thereby cause the entire system to
crash.

7.4 BYTE FUNC Peek and CARD FUNC PeekC

purpose: to return the value (BYTE or CARD) at a
given memory location.

format: BYTE FUNC Peek(CARD address)
CARD FUNC PeekC(CARD address)

parameters: address -. is the address of the memory lo-
cation you desire to look at.

description:

These two functions allow you to look at memory during
program execution, either as a BYTE or a CARD in LSB,
MSB order.
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7.5 PROC Poke and PROC PokeC

purpose: to insert new values (BYTE or CARD) into a
specified memory location.

format: PROC Poke(CARD address, BYTE value)
PROC PokeC(CARD address, value)

parameters: address - is the address of the memory lo-
cation you desire to change.
value - is the wvalue you want put into
the memory location specified by
'address’. When wusing PokeC, the
CARD value is stored in 'address'
and 'address'+l in LSB, MSB order.
description:
These procedures allow you to change the contents of
memory during program execution by changing the given
address to the specified value.

7.6 PROC Zero

purpose: to zero out a block of memory.
format: PROC Zero(BYTE POINTER address, CARD size)

parameters: address - is a pointer to the starting
address of the block you want

zeroed.
size - is the size of the block you want

zeroed.

description:

With this procedure you can set all the values of the
memory locations in a block to @. This block starts at
'address' and ends at location 'address'+'size'-1l.
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7.7 PROC SetBlock

purpose: to set the memory locations of a memory
block to a specified value.

format: SetBlock(BYTE POINTER address, CARD size, BYTE value)

parameters: address - ia a pointer to the starting
address of the block you want
to set.
size - is the size of the block you want
to set.
value =~ is the value you want the bytes
in the block set to.

description:

With this procedure you can set all the values of the
memory locations in a block to 'value'. This block
starts at 'address’ and ends at location
‘address'+'size'-1.

7.8 PROC MoveBlock

purpose: to noﬁe the contents of a block of memory.
format: PROC MoveBlock(BYTE POINTER dest,source, CARD size)
parameters: dest - is a pointer to the start of the

destination memroy block.

source - is a pointer to the start of the
source memory block.

size - is the size of the block you want

to move.
description:
This procedure moves the values in a block starting at
address 'source’ and ending at address

'source'+'size'~1 to a block starting at address 'dest’
and ending at address 'dest'+'size'-l. If 'dest' |is
greater than ‘source', and there is not 'size' space
between them, then the move will not work properly
because part of the 'source' you are trying to move is
in the ‘'dest' space.
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7.9 BYTE device

'device' is a variable defined in the ACTION! Library,
and allows you to control the ‘'default channel'
(device) for I/0. The number contained by 'device' is
the channel number of the default device, so, for
example, you send default output to the printer using
the following statements:

Close(5) ;avoid a 'File already Opened' error
Open(5,"pP:",8)
device=5

and then reset it to the screen (when you want to)
using the following statements:

Close(5) ;close "P:"
device=0

7.1@8 BYTE TRACE

This library variable allows you to control the 'TRACE'
compiler option from within your program. You must use
it with the 'SET' compiler directive, and it must come
at the beginning of your program. Setting 'TRACE' to @
turns off the option; and setting it to 1 turns it on.

Example:
SET TRACE=0

7.11 BYTE LIST

This library variable controls the 'LIST' compiler. As
with 'TRACE' above, this variable must be used in a
'SET' directive, and it must come at the beginning of
your program. A @ turns the listing off, and a 1 turns
it on.
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7.12 BYTE ARRAY EOF(8)

With this library variable you can found out if you've
reached the End Of File on any channel. Simply give
the number of the channel as the subscript to the EOF
array. For example, if you wanted to find out if you
have reached the End of File on channel 1 (the channel
must be open), then you would use:

IF EOF(1) THEN
t

EOF equals 1 when the End Of File has been reached,
otherwise it is #@.
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Appendix A: ACTION! Language Syntax

The following is the syntax of the ACTION! language in

Backus-Naur form. This form has a couple of special
characters:
Symbol Meaning
1i= "is defined as"
| ||°rl|
{1 "optional"

The appendix is set up to allow you easy access to the
particular information you want, with subsections as
follows:

A.1 ACTION! Constants 192
Numeric Constant
String Constant
Compiler Constant

A.2 Operators and Fundamental Data Types 192
Operators
Fundamental Data Types

A.3 ACTION! Program Structure 193
ACTION! Program

A.4 Declarations : 193

System Declarations
DEFINE Directive
TYPE Declaration (for records)
Variable Declarations
Variable Declaration for Fundamental Data Types
Variable Declaration for Pointers
Variable Declaration for Arrays
Variable Declaration for Records
A.5 Variable References 194
Memory References
Fundamental Type Variable References
Pointer Type Variable References
Array Type Variable References
Record Type Variable References
A.6 ACTION! Routines 194
Routines
Procedure Structure
Function Structure
Routine calls
Parameters
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A.7 Statements 195
Assignment Statement
EXIT Statement
IF Statement
DO - OD Loop
UNTIL Statement
WHILE Loop
FOR Loop
Code Blocks
A.8 Expressions 196
Relational Expressions
Arithmetic Expressions

A.l1 ACTION! Constants

Numeric Constant

<num const> ::= <dec num> | <hex num> | <char>
<dec num® ::= <dec num><digit> | <digit>

<hex num> ::= <hexnum><hex digit> | $<hex digit>
<char?> ::= '<any printable character>
<hex digit> ::= <digit> | A | B | c | D

| EI|F
<digit> ::=@ | 1 12131415167 !18109

String Constant

<str const> ::= "<string>"
<string> :: = <string><str char> | <str char>
<str char> ::= <all printable characters, except " >

Compiler Constant

<comp const> ::= <comp const>+<base comp const> I
<base comp const>
<base comp const> ::= <identifier> | <num const> |
<ptr ref> | *

A.2 Operators and Fundamental Data Types

Operators

<special op> ::= AND | OR | & | %

<rel op> ::=XOR | 1 | =1 # 1 & | < | <=1>] »=
<add op> ::= + | -

<mult op> ::=* | / | MmoD | LSH | RSH

<unary op> ::= @ | -
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Fundamental Data Types

<fund type> ::= CARD | CHAR | BYTE | INT

A.3 ACTION! Program Structure

ACTION| Program

<program> ::= <program> MODULE <prog module> |
[(MODULE} <prog module>
<prog module> ::= [<system decls>} <routine list>

A.4 Declarations

System Declarations

<system decls> ::= <DEFINE decl> | <TYPE decl> |
<var decl>

DEFINE Directive

<DEFINE decl> ::= <DEFINE> <def list>
<def list> ::= <def list>,<def> | <def>
<def> ::= <identifier»=<str const>

TYPE Declaration (for records)

<TYPE decl> ::= TYPE <rec ident list>

<rec ident list> ::= <rec ident list> <rec ident> |
<rec ident>

<rec ident> ::= <rec name>=[<field init>]

<rec name> ::= <identifier>

<field init> ::= <fund var decl>

Variable Declarations

<var decl> ::= <var decl> <base var decl> | <base var decl>
¢base var decl> ::= <fund decl> | <POINTER decl> |
<ARRAY decl> | <record decl>

Variable Declaration for Fundamental Data Types

<fund decl> ::= <fund decl> <base fund decl> |
<base fund decl>
<base fund decl> ::= <fund type> <fund ident list>
<fund type> ::= CARD | CHAR | BYTE | INT
<fund ident list> ::= <fund ident list>,<fund ident> |
<fund ident>
<fund ident> ::= <identifier>[=<init opts>)
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<init opts> ::= <addr> | [<value>]
<addr> ::= <comp const>
<value> ::= <num const>

Variable Declaration for Pointers

<POINTER decl> ::= <ptr type> POINTER <ptr ident list>

<ptr type> ::= <fund type> | <rec name>

<ptr ident list> ::= <ptr ident list>,<ptr ident> |
<ptr ident>

<ptr ident> ::= <identifier>{=<value>)

Variable Declaration for Arrays

<ARRAY decl> ::= <fund type* ARRAY <arr ident list>

<arr ident list> ::= <arr ident list>,<arr ident> |
<arr ident>

<arr ident> ::= <identifier>{(<dim>)}{=<arr init opts>}
<dim> ::= <num const>

<arr init opts> ::= <addr> | [<value>] | <str const>
<addr> ::= <comp const>
<value list> ::= <value list><value> | <value>

<value> ::= <comp const>

Variable Declaration for Records

<record decl> ::= <identifier> <rec ident list>

<rec ident list> ::= <rec ident list>,<rec ident> |
<rec ident>

<rec ident> ::= <identifier>[=<address>]

<address* ::= <comp const>

A.5 Variable References

<mem reference> ::= <mem contents> | @<identifier>

<mem contents> ::= <fund ref> | <arr ref> | <ptr ref> |
<rec ref>

<fund ref> ::= <identifier>

<arr ref> ::= <identifier>(<arith exp>)

<ptr ref> ::= <identifier>”

<rec ref> ::= <¢identifier>.<identifier>

A.6 ACTION! Routines

<routine list> ::= <routine list> <routine> | <routine>
<routine> ::= <proc routine> | <func routine>
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Procedure Structure

<proc routine> ::= <PROC decl> [<system decls>)

[<stmt list>){RETURN]
<PROC decl> ::= PROC <identifier>(=<addr>]}([<param decl>])
<addr> ::= <comp const>

Function Structure

<func routine> ::= <FUNC decl> [<system decls>])
{<stmt liat>]}(RETURN (<arith exp>)]
<FUNC decl> ::= <fund type> FUNC <identifier>(=<addr>]}
YY<param decl>})
<addr> ::= <comp const>

Routine calls

<routine call> ::= <FUNC call> | <PROC call>
<PUNC call> ::= <identifier>((<params>]})
<PROC call> 3:= <identifier>([<params>})

Parameters

<param decl> ::= <var decl> NOTE: max. of B parameters allowed

A.7 Statements

<stmt list> p:= <stmt list> <stmt> | <stmt>
<gtmt> ::= <simp stmt> | <¢struc stmt> | <code block>

<simp stmt> ::= <assign stmt> | <EXIT stmt> | <routine call>
<struc stmt> ::= <IF stmt> | <DO loop> | <WHILE loop>
<FOR loop»

Assignment Statement

<assign stmt> ::= <mem contents>=<arith exp>

EXIT Statement

<EXIT stmt> ::= EXIT

IF Statement

<IF stmt> :;= IF <cond exp> THEN [stmt list}

(1:ELSEIF exten:|)[E1SE exten] FI
<ELSEIF exten> 1it= ELSEIF <cond exp> THEN (stmt list]
<ELSE exten> 1i= ELSE [stmt list]

<DO loop> 1= DO [<stmt list>) [<UNTIL stmt>] oD
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UNTIL Statement

<UNTIL stmt> ::= UNTIL <cond exp?

<WHILE loop®> ::= WHILE <cond exp> <DO loop>

FOR Loop

<FOR loop> ::= FOR <identifier>=<start> TO <finish>
[STEP <inc>}<DO loop>

<start> ::= <arith exp>

<finish> ::= <arith exp?

<ine» ::= <arith exp>

Code Blocks

<code block> ::= [<comp const list>]
<comp const list> ::= <comp const list> <comp const> |
<comp const?>

A.8 Expressions

Relational Expressions

<complex rel> ::== <complex rel><special op><simp rel exp> |
<gimp rel exp?><special op><simp rel exp>
<simple rel exp> ::= <arith exp><rel op>c<arith exp>

Arithmetic Expressions
carith exp> ::= <arith exp><add op><mult exp> |

<mult exp>
<mult exp> ::= <mult exp><mult op><value> | <value>
<value> ::= <num const> | <mem reference> | (<arith exp>)
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Appendix B: ACTION! Memory Map

$00 +mmmm e e e e +
0.S. and ACTION! |

| Variables |

sca | — -1

| Free Space |

$CE |==mmmmmmmme e -1

| ACTION! Variables |

$p4 | ———— |

| Atari Floating Point |

| Registers |

s10e | e -1

| Operating System |

s480 | - -1

| ACTION! Variables |

$580 |-—m—mmm———— - |

| Atari Floating Point |

| Buffer |

s$60@ | -- |

| Operating System |

MEMLO | |
| ACTION! Compiler Stacks |
LO+$200 | _— |
| ACTION! Editor Line |

| Buffer |
LO+$300 | -=|
| ACTION! Hash Tables |
LO+$750 |- _— |
| ACTION! Editor Text |

i Buffer I

| ACTION! Compiler Code |

| Space |
TOP-$808 | - |
| ACTION! Compiler Symbol |

| Table |

MEMTOP | - -
| Screen Memory |

SAGPD |------- |
| ACTION! Cartridge |

sceeo | |
| 0.S., ROMs, etc. |

$FFFF +-——- —— &

NOTE:

the

Compiler Code Space starts wherever the

Editor Text Buffer ends. This makes both
and the Compiler Buffer dynamic in memory. For

Buffer

more information on this, see part V, chapter 2.
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Appendix C: Error Code Explanation

In this appendix we'll describe the meaning of each of
the error numbers you could encounter while programming
in ACTION!. Included are those errors which the
ACTION! system itself discovers, but not those which
the operating system discovers (errors 128 - 255).

Error Code Explanation

] Out of system memory. See Part II,
section 4.3, and Part V, section 4.4, to
find out how to remedy this error.

1 Missing " (double quote) in a string.

2 Nested DEFINEs. You can not nest the
DEFINE directive.

3 Global variable symbol table full.

4 Local variable symbol table full.

5 SET directive syntax error.

6 Declaration error. You used the wrong
declaration format when declaring
something.

7 Invalid argument list. You gave a

statement or routine too many arguments.

8 Variable not declared. Remember, you
must declare your variables before you
use them.

9 Not a constant. You used a variable
where a constant of some kind was
required.

10 Illegal assignment. You are trying to

do some sort of assignment that is not
allowed (e.g., var=5>7 is illegal).

11 Unknown error. You have somehow impared
the ACTION! system error routines, so
it can't tell you which error you have
made.
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Error Code

Explanation

12
13
14

15
16

17

18
19

20

21

22

23
24

25

26
27
28

61

128

Missing THEN
Missing FI

Out of code space. See Part V; section
4.4, for more information.

Missing DO
Missing TO

Bad Expression. You have used an
illegal expression format.

Unmatched parentheses.

Missing OD

Can't allocate memory. You have impared
the ACTION! system, and it is unable to
allocate any more memory.

Illegal array reference

The input file is too large. You need
to break it into smaller pieces.

Illegal Conditional Expression
Illegal FOR statement syntax

Illegal EXIT. There is no DO - OD loop
for the EXIT to exit out of.

Nesting too deep (16 levels maximum).
Illegal TYPE syntax.
Illegal RETURN.

Out of Symbol Table space. See Part IV
for more information.

<BREAK> key was used to stop program ex-
ecution.
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Appendix D: Bibiography and References

ATARI Personal Computer System Operating System
User's Manual and Hardware Manual

ATARI 818 Disk Drice Operator's Manual

ATARI 400/800 Disk Utility

ATARI 400/800 Operating Systems

ATARI 40@0/800 Disk Operating Systems II Reference
Manual

Other Atari References:

Poole, McNiff, Cook. Your Atari Computer

D.2 Optimized Systems Software References

0SS 0S/A+ reference manual

0SS DOS XL reference manual
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Appendix E: Editor Commands Summary

E.1 I/0 Commands

Read a File position cursor, <CTRL»<SHIFT*> R,
enter filespec
Disk Directory <CTRL><SHIFT> R ?n:*.* (n = device num)
Write a File <CTRL><SHIFT> W, enter filespec
List to Printer <CTRL><SHIFT> W, enter P:

E.2 Cursor Movement within Window

Up <CTRL> <up arrow>
Down <CTRL><down arrow>
Right <CTRL><right arrow>
Left <CTRL><left arrow>
Start of Line <CTRL>» <SHIFT> <

End of Line <CTRL» <SHIFT> »
Next Line <RETURN>

Tab <TAB>

E.3 Tab Handling

Set Tab ©  <SHIFT><SET TAB>
Clear Tab <CTRL>»<CLR TAB?>»

E.4 Window Movement

Start of File <CTRL><SHIFT> H

Up one Screen <CTRL> <SHIFT> <up arrow>
Down one Screen <CTRL><SHIFT> <down arrow>
Left 1 Char. <CTRL?* <SHIFT> ]

Right 1 Char.  <CTRL><SHIFT> [

E.5 Text Entry

Enter Program enter text
Next Line <RETURN>
Control Chars. precede each character with <ESC»

E.6 Delete Text

Back 1 Char. <BACK S»

Cursor <CTRL»<DELETE>»

Delete Line position cursor on line,
<SHIFT> <DELETE>
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E.7 Insert / Replace Text

Toggle Modes <CTRL>»<SHIFT> I
Insert Line <SHIFT> <INSERT>

E.B Restore Altered Line

Restore Line don't move cursor, <CTRL><SHIFT> U
Recall Line don't move cursor, <CTRL><SHIFT*» P

E.9 Text Blocks

Load Block position cursor, <SHIFT><DELETE>
until done
Paste Block position cursor, <CTRL><SHIFT> P

E.18 Searches / Substitutions

Find String <CTRL><SHIFT> F, enter string
Substitute <CTRL> <SHIFT> §, enter new string,
<RETURN>, enter old string

E.1l Breaking & Combining Lines

Break Line position cursor, <CTRL><SHIFT> <RETURN>
Combine Line put cursor at front of second line,
<CTRL><SHIFT> <BACK 5>

E.12 Leaving the Editor

Leave Editor <CTRL><SHIFT> M
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Appendix F: Summary of ACTION! Monitor Commands

B restart ACTION! system

€ ({"<filespec>") compile an ACTION! program

D call DOS

E go to the ACTION! Editor

(o] go to the ACTION! Options Menu
P proceed from program halt

R {"<filespec>"] run an ACTION! program

SET <address> = <value>
sets a value in a specified

memory location
W ({"<filespec>"} save a compiled program to disk
X <statement>|:, <statement>:|

execute ACTION! language state-

ment(s)

? <address> display value of an address (or
compiler constant)

* <address> display values of all addresses,

starting at an address (or
compiler constant)
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Appendix G: Options Menu Summary

prompt default range

Display on? Y Y or N
Controls the screen during compile & device I/O

Bell off? N Y or N
Controls bell response.

Case insensitive? N Y or N
Controls the compiler check for upper case key
words in the language and the case distinction in
variable names.

Trace on? N Y or N
Controls compiler setup of programs so that the
program, during execution, notes entry into any
PROCedure or FUNCtion.

List on? N Y or N
Controls compiler 1listing of program 1lines to
screen during compile process.

Window size? 18 5 to 18
Controls window 1 size. Window 1 and window 2,
combined, use 23 lines.

Line size? 120 1 to 240
Controls line length.

Left margin? 2 @ to 39
Controls left margin in window; set as low as you
find comfortable.

EOL character? $9B any ATASCII character

Change the End-0f-Line character to aid
visualization of program.
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Appendix H: "PRIMES" Benchmark

This is the benchmark test from September, 1981 BYTE
Magazine, pp. 188-198, as implemented in ACTION! Here
is a table of our times to compare with those in the

magazine:
Mode Time
Compilation =.25 sec.
Display off 12.2 sec.
Display on 17.9 sec.
DEFINE size = "8198",
ON = "1",
OFF = "@g"

BYTE ARRAY flags(size+l)

CARD count, i, k, prime

BYTE DISPLAY=$22F,
iter,
tick=20,
tock=19

PROC Primes()
DISPLAY = @ ;comment this line to leave display on

tick = @
tock=0

FOR iter=1 TO 10

rle}
count

: turn flags on (non-zero)
SetBlock(flags, size, ON)

FOR i
DO
IF

FI
oD
oD

= @ TO size

flags(i) THEN
prime = i+i+3
sPrintCE(prime) ;Uncomment to print primes
k = prime + i
WHILE k <= size
DO
flags(k) = OFF
k ==+ prime
oD
count ==+ 1

i=tick+256*tock
DISPLAY = $22 ;turn display back on
PrintF("$U Primes done in $U ticks %E", count, i)

RETURN
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Appendix I: Converting BASIC Concepts to ACTION! Programs

This appendix presents several BASIC functions,
routines, statements, etc. For each BASIC example
given, a corresponding ACTION! example is also given.

In the BASIC examples given, no line numbers are shown
unless necessary for illustration purposes. You should
assume the existence of appropriate 1line numbers in
most cases.

In the ACTION! examples shown, assume the following
variable declarations:

INT i,3.k

CARD c,d,e

BYTE a,b

BYTE ARRAY s,t,aa,ba
CARD ARRAY ca,da,ea
INT ARRAY 1ia,ja,ka

BASIC statements ACTION! equivalents

C = D+I*A . c=d+i*a

IF A<>@ THEN B=1 IF a<>@ THEN b=1 FI

10 IF A=@ THEN 30 IF a<>@ THEN

20 B=1 : C=A*2 b=1 c=a*2

38 REM FI

18 IF A=0 THEN B=1 GOTO 30 IF a=@ THEN b=1

20 B=7 ELSE b=7

3@ REM FI

FOR I=1 TO 106 ... FOR i = 1 TO 108 DO ...
NEXT I oD

PRINT "HELLO" PrintE("HELLO")

PRINT "HELLO"; Print("HELLO")

PRINT #5;"“HELLO" PrintDE(5, "HELLO")

PRINT #5;"HELLO"; PrintD(5, "HELLO")

PRINT I PrintIE(i)
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PRINT "I=";I PrintF("I=%I%E", i)
Print["I:E) PrintIE(i)
PRINT #3; B*3; PrintBD(3, b*3)
INPUT I Put('?) : i=InputI()
Note the use of the optional colon (:) in the

ACTION| example. Colons are ignored by ACTIOMI
and so may used as statement separators.

INPUT BS Put('?) : InputS(ba)
PUT #0,65 Put('A)
or
Put(65)

or
Put($§41)

GET #C,B b = GetD(c)

OPEN #1,4,0,"K:" Open(1l, "K:*, 4, @)
CLOSE #3 Close(3)

NOTE #1,C,B Note (1, @c, @b)
POINT #1,C,B Point(l, ¢, b)

XIO 18,46,0,0,"S:" X10(6,0,18,0,8,"5:")

or see also the Fill
library routine

B=PEEK( C ) b = Peekl(c)
or, in better ACTION! form,
ba=c¢ : b =ha"

POKE C,B Poke(c,b)
or, in better ACTIONI form,
ba=c : ba"~ =0b

GRAPHICS 8 Graphics(8)

COLOR 3 color = 3
Note: color is a system
library variable and is
predefined by ACTIONI

DRAWTO C,D DrawTo(c,d)
LOCATE C,D,B b = Locate(c,d)
PLOT C,D Plot(e,d)
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POSITION C,D Position(c,d)

SETCOLOR #,1,C SetColor(@,1,c)

GRAPHICS 24 : COLOR C : Graphics(24) : color = c
PLOT 208,150 : Plot(208,158)
DRAWTO 120,20 : DrawTo(128, 20
POSITION 40,150 : Fill(40,150)

POKE 765,C :
XIOo 18,%6,0,0,"S:"

SOUND #,121,10,6 Sound(@,121,18,6)

C = PADDLE( B ) c = Paddle(b)

C = PTRIG( B ) ¢ = Ptrig(b)

C = STICK( B ) c = Stick(b)

C = STRIG( B ) c = Strig(b)

B$ = S§ SCopy(ba, s)

B$ = §$(3,5) sCopyS(ba, s, 3, 5)

B$(3,5) = s$§ SAssign(ba, s, 3, 5)

B=INT(6*RND(@)) + 1 b = Rand(6) + 1

FOR C = 4000 TO 5000 : Zero(4000, 1001)
POKE C,@ : NEXT C

STOP Break()

BS = STRS( I ) strIi(i, ba)

I = VAL( S$ ) "4 = vall(s)
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ACTION!
The Best Complete
Software Development System

The Fastest, High Level Language Available for
the Atari®: A versatile, structured language that runs at al-
most assembly language speeds (100 + times faster than BASIC)
Best Strucivred Language: Incorporates features found
in PASCAL, C, ALGOL, and ADA, yet has many of the same

commands famiiiar tc Atari BASIC programmers.

Has Everything You Need:
THE EDITOR: Many advanced features for easily creating and
Mudii yuiy Source text...two separate program windows, each al-

lowing up to 240 characters per line...fast horizontal and vertical
scroliing...move and copy text...string find and replace...and
much more

THE MONITOR: Selects ccmpilation options, saves compiled
programs, examines variable values and memory locations...and
even traces the execution of your programs.

THE COMPILER: Super fast compilation into machine code
accepting source from the Editcr or from tape or disk.

THE LIBRARY: A built in collection of useful subroutines for you
to use in your programs including: string manipulation...print
procedures and formatting...I/O routines...and, graphics and
game controller routines.




