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Preface

The Amiga® Technical Reference Series is the official guide to programming Commodore’s Amiga
computers. This revised edition of the Amiga ROM Kernel Reference Manual: Devices provides
detailed information about the Amiga’s I/O subsystems. It has been updated for Release 2 (Kickstart
V36 and up) of the Amiga operating system, however, most of the material and example programs
are also compatible with version 1.3.

This book is intended for the following audiences:

¢ Novice Amiga programmers who want to try out features of the Amiga devices without writing
full-blown applications.

o Experienced programmers new to the Amiga.

¢ Amiga programmers and developers who want to use the devices in an application.

It is assumed that the reader can program in C or at least understand it.
Here is a brief overview of the contents:

Chapter 1, Introduction to Amiga System Devices. An introduction to the concept of an
Amiga system device, the device interface, and how to perform I/O using the devices.

Chapter 2, Audio Device. The Amiga audio device allows you to play music and make
sounds. Two example programs are included.

Chapter 3, Clipboard Device. The clipboard device is a central facility for sharing in-
formation between applications. The chapter covers the types of clipboard data and the
proper ways to use the clipboard. Two example programs are included plus an extensively
commented module of support functions for the programs.

Chapter 4, Console Device. The console device is the text-oriented interface for Amiga
windows. The chapter lists the escape sequences used for console windows and the types
of console windows. An example program is included.

Chapter S, Gameport Device. The gameport device manages the various pointing devices
you plug into the mouse/joystick connectors. The chapter discusses the types of pointing
devices, the protocol for using the device and includes an example program.

Chapter 6, Input Device. The input device collects input event information and passes this
on to the operating system. The chapter covers this interaction between the various input
sources of the system, tells how to create your own input events and includes two example
programs.



Chapter 7, Keyboard Device. The keyboard device is the Amiga keyboard manager. The
chapter covers how to read the keyboard at a low level and also how to program system
reset (Ctrl-Amiga-Amiga) handlers. Three example programs are included.

Chapter 8, Narrator Device. The narrator device is the voice of the Amiga. This chapter
explains how to use the narrator device and the translator library, how to write phonetic
strings for the device, and discusses the technical aspects of computer generated speech in
thorough, but understandable terms. Two example programs are included.

Chapter 9, Parallel Device. The parallel device manages the Amiga parallel port. Two
example programs are included.

Chapter 10, Printer Device. The printer device translates character streams into printer
specific sequences. The chapter covers how to use the printer device and how to write your
own printer driver. It contains two example programs and two complete printer drivers.

Chapter 11, SCSI Device. The SCSI device provides the Small Computer System Interface
forthe Amiga. The chapter covers how to send Amiga specific and SCSI specific commands
to SCSI devices. An example program is included.

Chapter 12, Serial Device. The serial device manages the Amiga serial port. Three
example programs are included.

Chapter 13, Timer Device. The timer device an interface to the Amiga’s internal clocks.

The chapter explains the types of clocks and clock units. Four example programs are
included.

Chapter 14, Trackdisk Device. The trackdisk device controls the Amiga disk drives. The
chapter covers how to use the drives at a high-level (formatted reads and writes) and
low-level (raw reads and writes). An example program is included.

Chapter 15, Resources. The Amiga resources are a collection of low-level interfaces to
special Amiga hardware. The chapter covers the general resource interface and how to use
all seven resources. Example code is included for all but one of the resources.

Appendix A, IFF, Interchange File Format. IFF is the standardized file format of the
Amiga. This appendix introduces IFF, covers five of the IFF types, lists the official FORM
and Chunk names that are reserved and in use and how to register new ones. IFF include
files, link modules, example programs and utilities are included.

Appendix B, Example Device. This appendix contains the assembly code for an Amiga
device for all those who want to create their own custom software I/O device.

Appendix C, Amiga Floppy Boot Process and Physical Layout. This appendix lists the
method used to read the boot block of a floppy and how the data is arranged in the boot
block.

The other manuals in this series are the Amiga User Interface Style Guide, an application design
specification and reference work for Amiga programmers, the Amiga ROM Kernel Reference Manual:
Includes and Autodocs, an alphabetically organized reference of ROM function summaries and
Amiga system include files, the Amiga ROM Kernel Reference Manual: Libraries, a work consisting
of tutorial-style chapters on the use of each Amiga system library, and the Amiga Hardware Reference
Manual, a detailed description of the Amiga’s hardware components.

vi



chapter one
INTRODUCTION TO AMIGA

SYSTEM DEVICES

The Amiga system devices are software engines that provide access to the Amiga hardware. Through
these devices, a programmer can operate a modem, spin a disk drive motor, time an event, speak to
a user and blast a trumpet sound in beautiful, living stereo. Yet, for all that variety, the programmer
uses each device in the same basic manner.

Amiga System Devices
Audio Controls the use of the audio hardware
Clipboard Manages the cutting and pasting of common data blocks
Console Provides the text-oriented user interface.
Gameport Controls the two mouse/joystick ports.
Input Processes input from the gameport and keyboard devices.
Keyboard Controls the keyboard.
Narrator Produces the Amiga synthesized speech.
Parallel Controls the parallel port.
Printer Converts a standard set of printer control codes to printer specific codes.
SCSI Controls the Small Computer Standard Interface hardware.
Serial Controls the serial port.
Timer Provides timing functions to measure time intervals and send interrupts.
Trackdisk Controls the Amiga floppy disk drives.

Introduction to Amiga System Devices 1




What is a Device?

An Amiga device is a software module that accepts commands and data and performs I/O operations
based on the commands it receives. In most cases, a device interacts with either intemal or external
hardware. Generally, an Amiga device runs as a separate task which is capable of processing your
commands while your application attends to other things.

Device I/O is based on the EXEC messaging system. The philosophy behind the devices is that
I/O operations should be consistent and uniform. You print a file in the same manner as you play
an audio sample, i.e., you send the device in question a WRITE command and the address of the
buffer holding the data you wish to write.

The result is that the interface presented to the programmer is essentially device independent and
accessible from any computer language. This greatly expands the power the Amiga computer brings
to the programmer and, ultimately, to the user.

Devices support two types of commands: Exec standard commands like READ and WRITE, and
device specific commands like the trackdisk device MOTOR command which controls the floppy
drive motor. The Exec standard commands are supported by most Amiga devices. You should keep
in mind, however, that supporting standard commands does not mean that all devices execute them
in exactly the same manner.

This manual contains a chapter about each of the Amiga devices. The chapters cover how you use
a device and the commands it supports. In addition, the Amiga ROM Kernel Reference Manual:
Includes and Autodocs contains expanded explanations of the commands and the include files for
each device, and the Amiga ROM Kernel Reference Manual: Libraries contains chapters on Exec.
The command explanations list the data, flags, and other information required by a device to execute
a command. The Exec chapters provide detailed discussions of its operation. Both are very useful
manuals to have on your desk when you are programming the devices.

Accessing a Device

Accessing a device requires obtaining a message port, allocating memory for a specialized message
packet called an I/O request, setting a pointer to the message port in the I/O request, and finally,
establishing the link to the device itself by opening it. Anexample of how to do this will be provided
later in this chapter.

The message port is used by the device to return messages to you. A message port is obtained by
calling the CreateMsgPort() or CreatePort() function. You must delete the message port when
you are finished by calling the DeleteMsgPort() or DeletePort() function.

For pre-V36 versions of the operating system (before Release 2.0), use the amiga.lib functions
CreatePort() and DeletePort(); for V36 and higher, use the Exec functions CreateMsgPort() and
DeleteMsgPort(). CreatePort() and DeletePort() are upward compatible, you can use them with
V36/V37; CreateMsgPort() and DeleteMsgPort() are not backward compatible, however.

The I/O request is used to send commands and data from your application to the device. The I/O
request consists of fields used to hold the command you wish to execute and any parameters it
requires. You set up the fields with the appropriate information and send it to the device by using
Exec I/O functions.
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At least four methods exist for creating an I/O request:
¢ Declaring it as a structure. The memory required will be allocated at compile time.

¢ Declaring it as a pointer and calling the AllocMem() function. You will have to call the
FreeMem() function to release the memory when you are done.

¢ Declaring it as a pointer and calling the CreateExtIO() function. This function not only
allocates the memory for the request, it also puts the message port in the I/O request. You will
have to call the DeleteExtIO() function to delete the I/O request when you are done. This is
the pre-V36 method (used in 1.3 and earlier versions of the operating system), but is upward
compatible.

o Declaring it as a pointer and calling the CreatelORequest() function. This function not only
allocates the memory for the request, it also puts the message port in the I/O request. You will
have to call the DeletelORequest() function to delete the I/O request when you are done. This
is the V36/V37 method; it is not backwards compatible.

The message port pointer in the I/O request tells the device where to respond with messages for
your application. You must set a pointer to the message port in the I/O request if you declare it as a
structure or allocate memory for it using AllocMem().

The device is opened by calling the OpenDevice() function. In addition to establishing the link to
the device, OpenDevice() also initializes fields in the I/O request. OpenDevice() has this format:

return = OpenDevice (device_name,unit_number, (struct IORequest *)IORequest,flags)

where:

o device_name is one of the following NULL-terminated strings for system devices:

audio.device keyboard.device serial.device
clipboard.device narrator.device timer.device
console.device parallel.device trackdisk.device
gameport.device printer.device

input.device scsi.device

¢ unit_number refers to one of the logical units of the device. Devices with one unit always use
unit 0. Multiple unit devices like the trackdisk device and the timer device use the different
units for specific purposes. The device chapters discuss the units in detail.

o IORequest is the structure discussed above. Some of the devices have their own I/O requests
defined in their include files and others use standard I/O requests, (IOStdReq). The device
chapters list the I/O request that each device requires.

o flags are bits set to indicate options for some of the devices. This field is set to zero for devices
which don’t accept options when they are opened. The device chapters and autodocs list the
flags values and uses.

e return is an indication of whether the OpenDevice() was successful with zero indicating
success. Never assume that a device will successfully open. Check the return value and act
accordingly.

Zero Equals Success for OpenDevice().  Unlike most Amiga system functions,
OpenDevice() returns zero for success and a device-specific error value for failure.
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Using a Device

Once a device has been opened, you use it by passing the I/O request to it. When the device
processes the I/O request, it acts on the information the I/O request contains and retums a reply
message, i.e., the I/O request, to the reply port specified in the I/O request when it is finished. The
I/O request is passed to a device using one of three functions, DoIO(), SendIO() and BeginIO().
They take only one argument: the I/O request you wish to pass to the device.

¢ DolIQ() is a synchronous function. It will not return until the device has responded to the I/O
request.

¢ SendIQ() is an asynchronous function. It can retum immediately, but the I/O operation it
initiates may take a short or long time. Using SendIO() requires you to monitor the message
port for a return message from the device. In addition, some devices do not actually respond
asynchronously even though you called SendIO(); they will return when the I/O operation is
finished.

¢ BeginlO() is commonly used to control the quick I/O bit when sending an I/O request to a
device. When the quick I/O flag (IOF_QUICK) is set in the I/O request, a device is allowed
to take certain shortcuts in performing and completing a request. If the request can complete
immediately, the device will not retumn a reply message and the quick I/O flag will remain set.
If the request cannot be completed immediately, the QUICK_IO flag will be clear. DolIO()
normally requests quick I/O; SendIO() does not.

Dol O() and SendIO() are most commonly used.

An 1/O request typically has three fields set for every command sent to a device. You set the
command itself in the io_Command ficld, a pointer to the data for the command in the io_Data
field, and the length of the data in the io_Length field.

SeriallO->I0Ser.io_Length = sizeof (ReadBuffer);
SerialIO->IOSer.io_Data = ReadBuffer;
SerialIO->IOSer.io_Command = CMD_READ;
SendIO((struct IORequest *)SeriallO);

Commands consist of two parts—a prefix and the command word separated by an underscore, all
in upper case. The prefix indicates whether the command is an Exec or device specific command.
All Exec commands have CMD as the prefix. They are defined in the include file exec/io.h.

Amiga Exec Commands

CMD_CLEAR CMD_READ CMD_STOP
CMD_FLUSH CMD_RESET CMD_WRITE
CMD_INVALID CMD_START CMD_UPDATE

You should not assume that a device supports all Exec commands. Always check the documentation
before attempting to use one of them.

Device specific command prefixes vary with the device.
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Amiga System Device Command Prefixes and Examples

Device Prefix Example

Audio ADCMD ADCMD_ALLOCATE
Clipboard CBD CBD_POST

Console CD CD_ASKKEYMAP
Gameport GPD GPD_SETCTYPE
Input IND IND_SETMPORT
Keyboard KBD KBD_READMATRIX
Narrator no device specific commands

Parallel PDCMD PDCMD_QUERY
Printer PRD PRD_PRTCOMMAND
SCSI HD HD_SCSICMD

Serial SDCMD SDCMD_BREAK
Timer TR TR_ADDREQUEST
Trackdisk TD and ETD TD_MOTOR/ETD_MOTOR

Each device maintains its own I/O request queue. When a device receives an I/O request, it either
processes the request immediately or puts it in the queue because one is already being processed.
After an I/O request is completely processed, the device checks its queue and if it finds another I/O
request, begins to process that request.

Synchronous vs. Asynchronous Requests

As stated above, you can send I/O requests to a device synchronously or asynchronously. The
choice of which to use is largely a function of your application.

Synchronous requests use the DoIO() function. DoIO() will not return control to your application
until the I/O request has been satisfied by the device. The advantage of this is that you don’t have
to monitor the message port for the device reply because DoIO() takes care of all the message
handling. The disadvantage is that your application will be tied up while the I/O request is being
processed, and should the request not complete for some reason, DoIO() will not return and your
application will hang.

Asynchronous requests use the SendIO() and BeginIO() functions. Both return to your application
almost immediately after you call them. This allows you to do other operations, including sending
more I/O requests to the device.

Do Not Touch! When you use SendIO() or BeginIO(), the I/O request you pass to the
device and any associated data buffers should be considered read-only. Once you send it
to the device, you must not modify it in any way until you receive the reply message from
the device or abort the request (though you must still wait for a reply). Any exceptions to
this rule are documented in the autodoc for the device.

Sending multiple asynchronous I/O requests to a device can be tricky because devices require them
to be unique and initialized. This means you can’t use an I/O request that’s still in the queue, but
you need the fields which were initialized in it when you opened the device. The solutionis to copy
the initialized I/O request to another I/O request(s) before sending anything to the device.
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Regardless of what you do while you are waiting for an asynchronous I/O request to return, you
need to have some mechanism for knowing when the request has been done. There are two basic
methods for doing this.

The first involves putting your application into a wait state until the device retumns the I/O request
to the message port of your application. You can use the WaitIO(), Wait() or WaitPort() function
to wait for the return of the I/O request.

WaitIO() not only waits for the retun of the I/O request, it also takes care of all the message
handling functions. This is very convenient, but you can pay for this convenience: your application
will hang in the unlikely event that the I/O request does not retumn.

Wait() waits for a signal to be sent to the message port. It will awaken your task when the signal
arrives, but you are responsible for all of the message handling.

WaitPort() waits for the message port to be non-empty. It returns a pointer to the message in the
port, but you are responsible for all of the message handling.

The second method to detect when the request is complete involves using the CheckIO() function.
CheckIO() takes an I/O request as its argument and returns an indication of whether or not it has
been completed. When CheckIO() retums the completed indication, you will still have to remove
the I/O request from the message port.

I/0 Request Completion

A device will set the io_Error field of the I/O request to indicate the success or failure of an
operation. The indication will be either zero for success or a non-zero error code for failure. There
are two types of error codes: Exec I/O and device specific. Exec I/O errors are defined in the include
file exec/errors.h; device specific errors are defined in the include file for each device. You should
always check that the operation you requested was successful.

The exact method for checking io_Error can depend on whether you use DoIO() or SendIO(). In
both cases, io_Error will be set when the I/O request is returned, but in the case of DoIO(), the
Dol O() function itself returns the same value as io_Error.

This gives you the option of checking the function return value:

SerialIO->IOSer.io_Length = sizeof (ReadBuffer);
SerialIO->IOSer.io_Data = ReadBuffer;
SerialIO->IOSer.io_Command = CMD_READ;
if (DoIO((struct IORequest *)SeriallO);
printf("Read failed. Error: %$ld\n",SerialIO->IOSer.io_Error);

Or you can check io_Error directly:

SerialIO->IOSer.io_Length = sizeof (ReadBuffer);
SerialIO->IOSer.io_Data = ReadBuffer;
SerialIO->IOSer.io_Command = CMD_READ;
DoIO((struct IORequest *)SeriallO);

if (SerialIO->IOSer.io Error)
printf ("Read failed. Error: $1d\n",SerialIO->IOSer.io Error);

Keep in mind that checking io_Error is the only way that I/O requests sent by SendIO() can be
checked.
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Testing for a failed I/O request is a minimum step, what you do beyond that depends on your
application. In some instances, you may decide to resend the I/O request, and in others, you may
decide to stop your application. One thing you’ll almost always want to do is to inform the user
that an error has occurred.

Exiting The Correct Way. If you decide that you must prematurely end your application,
you should deallocate, release, give back and let go of everything you took to run the
application. In other words, you should exit gracefully.

Ending Device Access

You end device access by reversing the steps you took to access it. This means you close the device,
deallocate the I/O request memory and delete the message port. In that order!

Closing a device is how you tell Exec that you are finished using a device and any associated
resources. This can result in housecleaning being performed by the device. However, before you
close a device, you might have to do some housecleaning of your own.

A device is closed by calling the CloseDevice() function. The CloseDevice() function does not
return a value. It has this format:

CloseDevice (IORequest)

where IORequest is the I/O request used to open the device.

You should not close a device while there are outstanding I/O requests, otherwise you can cause
major and minor problems. Let’s begin with the minor problem: memory. If an I/O request is
outstanding at the time you close a device, you won't be able to reclaim the memory you allocated
forit.

The major problem: the device will try to respond to the I/O request. If the device tries to respond
to an I/O request, and you’ve deleted the message port (which is covered below), you will probably
crash the system.

One solution would be to wait until all I/O requests you sent to the device return. This is not always
practical if you’ve sent a few requests and the user wants to exit the application immediately.

In that case, the only solution is to abort and remove any outstanding I/O requests. You do this with
the functions AbortIO() and WaitIO(). They must be used together for cleaning up. AbortIO()
will abort an I/O request, but will not prevent a reply message from being sent to the application
requesting the abort. WaitIQ() will wait for an I/O request to complete and remove it from the
message port. This is why they must be used together.

Be Careful With AbortlO(). Do not AbortIO() an I/O request which has not been sent
to a device. If you do, you may crash the system.

After the device is closed, you must deallocate the I/O request memory. The exact method you
use depends on how you allocated the memory in the first place. For AllocMem() you call
FreeMem(), for CreateExtIO() you call DeleteExtIO(), and for CreateIORequest() you call
DeletelORequest(). If you allocated the I/O request memory at compile time, you naturally have
nothing to free.
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Finally, you must delete the message port you created. You delete the message port by calling
DeleteMsgPort() if you used CreateMsgPort(), or DeletePort() if you used CreatePort().

Here is the checklist for gracefully exiting:

1. Abort any outstanding I/O requests with AbortIQ()

2. Wait for the completion of any outstanding or aborted I/O requests with WaitIO().
3. Close the device with CloseDevice().
4

. Release the I/O request memory with either DeletelORequest(), DeleteExtIO() or FreeMem()
(as appropriate).

5. Delete the message port with DeleteMsgPort() or DeletePort().

Devices With Functions

Some devices, in addition to their commands, provide functions which can be directly called by
applications. These functions are documented in the device specific FD files and Autodocs of the
Amiga ROM Kernel Reference Manual: Includes and Autodocs and the device chapters of this
manual.

Devices with functions behave much like Amiga libraries, i.e., you set up a base address pointer
and call the functions as offsets from the pointer. (See the “Exec: Libraries” chapter of the Amiga
ROM Kernel Reference Manual: Libraries.)

The procedure for accessing a device’s functions is as follows:

¢ Declare the device base address variable in the global data area. The name of the base address
can be found in the device’s FD file.

¢ Create a message port using one of the previously discussed methods if you haven'’t already
done so.

o Create an I/O request using one of the previously discussed methods if you haven’t already
done so. Remember to set the message port pointer in the I/O request if necessary.

¢ Call OpenDevice(), passing the I/O request if you haven’t already done so. When you do
this, the device retums a pointer to its base address in the io_Device field of the I/O request
structure. Consult the include file for the structure you are using to determine the full name of
the io_Device field. The base address is only valid while the device is open.

¢ Set the device base address variable to the pointer returned in the io_Device field.

We will use the timer device to illustrate the above method. The name of the timer device base
address is listed in its FD file as “TimerBase.”

#include <devices/timer.h>

struct Library *TimerBase; /* device base address pointer */

struct MsgPort *TimerMP; /* message port pointer */
struct timerequest *TimerIO; /* I/O request pointer */

/* Create the message port */
if (TimerMP=CreatePort (NULL,NULL))
{
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/* Create the I/0 request */
if (TimerIO = (struct timerequest *)
CreateExtIO(TimerMP, sizeof (struct timerequest)))
/* Open the timer device */
if (! (OpenDevice (TIMERNAME, UNIT_MICROHZ, TimerIO,0)))
{

/* Set up pointer for timer functions */
TimerBase = (struct Library *)TimerIO->tr_node.io_Device;

. use functions ..

/* Close the timer device */
CloseDevice (TimerlO);

/* Delete the I/0 request */
DeleteExtIO(TimerIO);
}

/* Delete the message port */
DeletePort (TimerMP) ;
}

Example Device Programs

The following short programs are examples of how to use a device. Both send the serial device
command SDCMD_QUERY to the serial device to determine the status of the serial device lines
and registers. The first program is for pre-V36 versions of the operating system (before Release 2)
and the second is for V36 and higher. You may use the pre-V36 version with V36 and higher, but
you may not use the V36 version with older systems.

The programs differ in the way they create the message port and I/O request. The pre-V36 version
uses the amiga.lib functions CreatePort() to create the message port and CreateExtIO() to create
the I/O request; the V36 version uses the Exec functions CreateMsgPort() to create the message
port and CreateIORequest() to create the I/O request. Those are the only differences.

DEVICE USAGE EXAMPLE (PRE-V36)

Pre_V36_Device_Use.c

This is an example of using the serial device.

First, we will attempt to create a message port with CreatePort ()

Next, we will attempt to create the I/0 request with CreateExtIO()
Then, we will attempt to open the serial device with OpenDevice ()

If successful, we will send the SDCMD_QUERY command to it

and reverse our steps.

If we encounter an error at any time, we will gracefully exit.

Compile with SAS C 5.10 1lc¢ -cfistq -v -y -L

Run from CLI only
/

% % % % % O % % O X ¥ N X H K

#include <exec/types.h>
#include <exec/memory.h>
#include <exec/io.h>
#include <devices/serial.h>

#include <clib/exec_protos.h>
#include <clib/alib protos.h>

#include <stdio.h>
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#$ifdef LATTICE

int CXBRK(void) { return(0); } /* Disable SAS CTRL/C handling */
int chkabort (void) { return(0); } /* really */

#endif

void main(void)

struct MsgPort *SerialMP; /* pointer to our message port */
struct IOExtSer *SeriallIO; /* pointer to our I/O request */

/* Create the message port */
if (SerialMP=CreatePort (NULL,NULL))

/* Create the I/0 request */
if (SeriallIO = (struct IOExtSer *)CreateExtIO(SerialMP,sizeof (struct IOExtSer)))
{

/* Open the serial device */
if (OpenDevice (SERIALNAME, O, (struct IORequest *)SeriallO,O0L))

/* Inform user that it could not be opened */

printf ("Error: %s did not open\n",SERIALNAME) ;
else

{

/* device opened, send query command to it */

SerialIO->IOSer.io_Command = SDCMD_QUERY;

if (DoIO((struct IORequest *)SerialIO))

/* Inform user that query failed */

printf("Query failed. Error - %d\n",SerialIO->IOSer.io Error);
else

/* Print serial device status - see include file for meaning */

printf ("\n\tSerial device status: $x\n\n",SerialIO->io_Status);

/* Close the serial device */
CloseDevice ((struct IORequest *)SeriallO);

}
/* Delete the I/O request */
DeleteExtIO(SeriallO);
}
else
/* Inform user that the I/0 request could be created */
printf ("Error: Could create I/0 request\n");

/* Delete the message port */
DeletePort (SerialMP) ;
}

else
/* Inform user that the message port could not be created */
printf("Error: Could not create message port\n");

DEVICE USAGE EXAMPLE (KICKSTART V36 AND UP)

/%
* V36_Device Use.c

*

* This is an example of using the serial device.

* First, we will attempt to create a message port with CreateMsgPort ()

* Next, we will attempt to create the I/O request with CreateIORequest ()
* Then, we will attempt to open the serial device with OpenDevice ()

* If successful, we will send the SDCMD_QUERY command to it

* and reverse our steps.

* If we encounter an error at any time, we will gracefully exit.

*

* Compile with SAS C 5.10 1lc -cfistq -v -y -L

*

* Requires Kickstart V36 or greater.

*

* Run from CLI only

*/
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#include <exec/types.h>
#include <exec/memory.h>
#include <exec/io.h>
#include <devices/serial.h>

#include <clib/exec_protos.h>
#include <clib/alib_protos.h>

#include <stdio.h>

#ifdef LATTICE

int CXBRK(void) { return(0); } /* Disable SAS CTRL/C handling */
int chkabort (void) { return(0); } /* really */
#endif

void main(void)

{

struct MsgPort *SerialMP; /* pointer to our message port */
struct IOExtSer *SeriallO; /* pointer to our I/0 request */

/* Create the message port */
if (SerialMP=CreateMsgPort ())

{
/* Create the I/0 request */

if (SerialIO = CreateIORequest (SerialMP, sizeof (struct IOExtSer)))
{

/* Open the serial device */
if (OpenDevice (SERIALNAME, O, (struct IORequest *)SerialIO,OL))

/* Inform user that it could not be opened */

printf("Error: %s did not open\n",SERIALNAME);
else

{

/* device opened, send query command to it */

SeriallO->IOSer.io_Command = SDCMD_QUERY;

if (DoIO((struct IORequest *)SerialIO))

/* Inform user that query failed */

printf("Query failed. Error - %d\n",SerialIO->IOSer.io_ Error);
else

/* Print serial device status - see include file for meaning */

printf("\n\tSerial device status: %x\n\n",SerialIO->io_Status);

/* Close the serial device */
CloseDevice ( (struct IORequest *)SerialIO);

}
/* Delete the I/O request */
DeleteIORequest (SerialIO);
}

else
/* Inform user that the I/0 request could be created */
printf("Error: Could create I/O request\n");

/* Delete the message port */
DeleteMsgPort (SerialMP);
}

else
/* Inform user that the message port could not be created */
printf ("Error: Could not create message port\n");
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chapter two
AUDIO DEVICE

The Amiga has four hardware audio channels—two of the channels produce audio output from the
left audio connector, and two from the right. These channels can be used in many ways. You can
combine a right and a left channel for stereo sound, use a single channel, or play a different sound
through each of the channels to create four-part harmony.

About Amiga Audio

Most personal computers that produce sound have hardware designed for one specific synthesis
technique. The Amiga computer uses a very general method of digital sound synthesis that is
quite similar to the method used in digital hi-fi components and state-of-the-art keyboard and drum
synthesizers.

For programs that can afford the memory, playing sampled sounds gives you a simple and very
CPU-efficient method of sound synthesis. A sampled sound is a table of numbers which represents
a sound digitally. When the sound is played back by the Amiga, the table is fed by a DMA
channel into one of the four digital-to-analog converters in the custom chips. The digital-to-analog
converter converts the samples into voltages that can be played through amplifiers and loudspeakers,
reproducing the sound.

On the Amiga you can create sound data in many other ways. For instance, you can use trigonometric
functions in your programs to create the more traditional sounds—sine waves, square waves, or
triangle waves—by using tables that describe their shapes. Then you can combine these waves
for richer sound effects by adding the tables together. Once the data are entered, you can modify
them with techniques described below. For information about the limitations of the audio hardware
and suggestions for improving system efficiency and sound quality, refer to the Amiga Hardware
Reference Manual.
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Some commands enable your program to co-reside with other programs using the audio device
at the same time. Programs can co-reside because the audio device handles allocation of audio
channels and arbitrates among programs competing for the same resources. When properly used,
this allows many programs to use the audio device simultaneously.

The audio device commands help isolate the programmer from the idiosyncrasies of the custom
chip hardware and make it easier to use. But you can also produce sound on the Amiga by directly
accessing the hardware registers if you temporarily lock out other users first. For certain types of
sound synthesis, this is more CPU-efficient.

DEFINITIONS

Terms used in the following discussions may be unfamiliar. Some of the more important ones are
defined below.

Amplitude
The height of a waveform, which corresponds to the amount of voltage or current in the
electronic circuit.

Amplitude modulation
A means of producing special audio effects by using one channel to alter the amplitude of
another.

Channel
One “unit” of the audio device.

Cycle
One repetition of a waveform.

Frequency
The number of times per second a cycle repeats.

Frequency modulation .
A means of producing special audio effects by using one channel to affect the period of the
waveform produced by another channel.

Period
The time elapsed between the output of successive sound samples, in units of system clock
ticks.

Precedence
Priority of the user of a sound channel.

Sample
Byte of audio data, one of the fixed-interval points on the waveform.

Waveform
Graph that shows a model of how the amplitude of a sound varies over time—usually over one
cycle.
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Audio Device Commands and Functions

Command Operation

ADCMD_ALLOCATE Allocate one or more of the four audio channels.

ADCMD_FINISH Abort the current write request on one or more of the channels.
Can be done immediately or at the end of the current cycle.

ADCMD_FREE Free one or more audio channels.

ADCMD_LOCK Lock one or more audio channels.

ADCMD_PERVOL Change the period and volume for writes in progress. Can be done

immediately or at the end of the cycle.
ADCMD_SETPREC Set the allocation precedence of one or more channels.
ADCMD_WAITCYCLE Wait for the current write cycle to complete on a single channel.
Retumns at the end of the cycle or immediately if no cycle is active

on the channel.

CMD_FLUSH Purge all write cycles and waitcycles (in-progress and queued) for
one or more channels.

CMD_READ Return a pointer to the I/O block currently writing on a single
channel.

CMD_RESET Reset one or more channels their initialized state. All active and
queued requests will be aborted.

CMD_START Resume writes to one or more channels that were stopped.

CMD_STOP Stop any write cycle in progress on one or more channels.

CMD_WRITE Start a write cycle on a single channel.

Exec Functions as Used in This Chapter

AbortIO() Abort a command to the audio device. If in progress, it is stopped
immediately, otherwise it is removed from the queue.

BeginlO() Initiate a command and return immediately (asynchronous request).

CheckIO() Determine the current state of an I/O request.

CloseDevice() Relinquish use of the audio device.

OpenDevice() Obtain use of the audio device.

Wait() Wait for a signal from the audio device.

WaitPort() Wait for the audio message port to receive a message.

Exec Support Functions as Used in This Chapter

AllocMem() Allocate a block of memory.

CreatePort() Create a signal message port for reply messages from the audio
device. Exec will signal a task when a message arrives at the reply
port.

DeletePort() Delete the message port created by CreatePort().

FreeMem() Free a block of previously allocated memory.
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Device Interface

The audio device operates like the other Amiga I/O devices. To make sound, you first open the
audio device, then send I/O requests to it, and then close it when finished. See the “Introduction to
Amiga System Devices” chapter for general information on device usage.

Audio device commands use an extended I/O request block named IOAudio to send commands to
the audio device. This is the standard IORequest block with some extra fields added at the end.

struct IOAudio
{

struct IORequest ioa_Request; /* 1/0 request block. See exec/io.h. *x/
WORD ioa_AllocKey; /* Alloc. key filled in by audio device *x/
UBYTE *ioa_Data; /* Pointer to a sample or allocation mask */
ULONG ioa_Length; /* Length of sample or allocation mask. *x/
UWORD ioa_Period; /* Sample playback speed */
UWORD ioa_Volume; /* Volume of sound *x/
UWORD ioa_ Cycles; /* # of times to play sample. O=forever. */
struct Message ioca_WriteMsg; /* Filled in by device - usually not used */

};

See the include file devices/audio.h for the complete structure definition.

OPENING THE AUDIO DEVICE

Before you can use the audio device, you must first open it with a call to OpenDevice(). Four
primary steps are required to open the audio device:

o Create a message port using CreatePort. Reply messages from the device must be directed to
a message port.

¢ Allocate memory for an extended I/O request structure of type IOAudio using AllocMem().
o Fill in io_Message.mn_ReplyPort with the message port created by CreatePort.
¢ Open the audio device. Call OpenDevice(), passing IOAudio.

struct MsgPort *AudioMP; /* Define storage for port pointer */
struct IOAudio *AudiolIO; /* Define storage for IORequest pointer */

if (AudioMP = CreatePort(0,0) )

{
AudioIO = (struct IOAudio *)
AllocMem(sizeof (struct IOAudio), MEMF_PUBLIC | MEMF_CLEAR);
if (AudioIO)
{

AudioMP;

AudioIO->ioa_Request.io Message.mn_ReplyPort
0;

AudioIO->ioa_AllocKey
}

if (OpenDevice (AUDIONAME, OL, (struct IORequest *)AudioIO,O0L) )
printf ("%s did not open\n",AUDIONAME);

A special feature of the OpenDevice() function with the audio device allows you to automatically
allocate channels for your program to use when the device is opened. This is convenient since you
must allocate one or more channels before you can produce sound.

This is done by setting ioa_AllocKey to zero, setting ioa_Request.io_Message.mn_Node.In_Pri
to the appropriate precedence, setting io_Data to the address of a channel combination array, and
setting ioa_Request.ioa_Length to a non-zero value (the length of the channel combination array).
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The audio device will attempt to allocate channels just as if you had sent the ADCMD_ALLOCATE
command (see below). If the allocation fails, the OpenDevice() call will return immediately.

If you want to allocate channels at some later time, set the ioa_Request.ioa_Length field of the
IO0Audio block to zero when you call OpenDevice(). For more on channel allocation and the
ADCMD_ALLOCATE command, see the section on “Allocation and Arbitration” below.

UBYTE chans([] = {1,2,4,8}; /* get any of the four channels */
if (AudioIO)
{

AudioIO->ioa_Request.io Message.mn_ReplyPort = AudioMP;
AudioIO->ioca_AllocKey =0;
AudioIO->ioa_Request.io_Message.mn_Node.ln Pri= 120;
AudioIO->ioa_Data chans;
AudioIO->ioa_Length sizeof (chans);

}

if (OpenDevice (AUDIONAME,OL, (struct IORequest *)AudioIO,O0L) )
printf("$s did not open\n",AUDIONAME);

AUDIO DEVICE COMMAND TYPES

Commands for audio use can be divided into two categories: allocation/arbitration commands and
hardware control commands.

There are four allocation/arbitration commands. These do not actually produce any sound. Instead
they manage and arbitrate the audio resources for the many tasks that may be using audio in the
Amiga’s multitasking environment.

ADCMD_ALLOCATE - Reserves an audio channel for your program to use.
ADCMD_FREE - Frees an audio channel.

ADCMD_SETPREC - Changes the precedence of a sound in progress.
ADCMD_LOCK - Tells if a channel has been stolen from you.

The hardware control commands are used to set up, start, and stop sounds on the audio device:

CMD_WRITE - The main command. Starts a sound playing.

ADCMD_FINISH - Aborts a sound in progress.

ADCMD_PERVOL - Changes the period (speed) and volume of a sound in progress.
CMD_FLUSH - Clears the audio channels.

CMD_RESET - Resets and initializes the audio device.

ADCMD_WAITCYCLE - Signals you when a cycle finishes.

CMD_STOP - Temporarily stops a channel from playing.

CMD_START - Restarts an audio channel that was stopped.

CMD_READ - Retumns a pointer to the current IOAudio request.

SCOPE OF AUDIO COMMANDS

Most audio commands can operate on multiple channels. The exceptions are
ADCMD_WAITCYCLE, CMD_WRITE and CMD_READ, which can only operate on one channel
at a time. You specify the channel(s) that you want to use by setting the appropriate bits in the
ioa_Request.io_Unit field of the IOAudio block. If you send a command for a channel that you
do not own, your command will be ignored. For more details, see the section on *“Allocation and
Arbitration” below.
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AUDIO AND SYSTEM I/0O FUNCTIONS

BeginlO()

All the commands that you can give to the audio device should be sent by calling the BeginIO()
function. This differs from other Amiga devices which generally use SendIO() or DoIO(). You
should not use SendIO() or DolIO() with the audio device because these functions clear some
special flags used by the audio device; this might cause audio to work incorrectly under certain
circumstances. To be safe, you should always use BeginlO() with the audio device.

Wait() and WaitPort()

These functions can be used to put your task to sleep while a sound plays. Wait() takes a wake-up
mask as its argument. The wake-up mask is usually the mp_SigBit of a MsgPort that you have set
up to get replies back from the audio device.

WaitPort() will put your task to sleep while a sound plays. The argument to WaitPort() is a pointer
to a MsgPort that you have set up to get replies back from the audio device.

Wait() and WaitPort() will not remove the message from the reply port. You must use GetMsg()
to remove it.

You must always use Wait() or WaitPort() to wait for I/O te finish with the audio device.

AbortlO()

This function can be used to cancel requests for ADCMD_ALLOCATE, ADCMD_LOCK,
CMD_WRITE, or ADCMD_WAITCYCLE. When used with the audio device, AbortIQ() always
succeeds.

CLOSING THE AUDIO DEVICE

An OpenDevice() must eventually be matched by a call to CloseDevice().

All I/O requests must be complete before CloseDevice(). If any requests are still pending, abort
them with AbortIO():

AbortIO((struct IORequest *)AudioIO); /* Abort any pending requests */
WaitPort (AudioMP); /* Wait for abort message */
GetMsg (AudioMP) ; /* Get abort message */

CloseDevice ( (struct IORequest *)AudioIO);

CloseDevice() performs an ADCMD_FREE command on any channels selected by the
ioa_Request.io_Unit field of the IOAudio request. This means that if you close the device
with the same IOAudio block that you used to allocate your channels (or a copy of it), the channels
will be automatically freed.

If you allocated channels with multiple allocation commands, you cannot use this function to
close all of them at once. Instead, you will have to issue one ADCMD_FREE command for each
allocation that you made. After issuing the ADCMD_FREE commands for each of the allocations,
you can call CloseDevice().
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A Simple Audio Example

The Amiga’s audio software has a complex allocation and arbitration system which is described
in detail in the sections below. At this point, though, it may be helpful to look at a simple audio
example:

/
Audio.c

Audio example

Compile with SAS C 5.10 1lc -bl -cfistq -v -y -L

* % % % % % H * %

Run from CLI only
/

#include <exec/types.h>
#include <exec/memory.h>
#include <devices/audio.h>
#include <dos/dos.h>

#include <dos/dosextens.h>
#include <graphics/gfxbase.h>

#include <clib/exec_protos.h>
#include <clib/alib_protos.h>
#include <clib/dos_protos.h>
#include <clib/graphics_protos.h>

#include <stdlib.h>
#include <stdio.h>

#ifdef LATTICE

int CXBRK (void) { return(0); } /* Disable SAS CTRL/C handling */
int chkabort (void) { return(0); } /* really */
#endif

struct GfxBase *GfxBase;

/* The whichannel array is used when we allocate a channel. */
/* It tells the audio device which channel we want. The code */
/* is 1 =channel0, 2 =channell, 4 =channel2, 8 =channel3. *x/
/* If you want more than one channel, add the codes up. x/
/* This array says "Give me channel 0. If it’s not available */
/* then try channel 1; then try channel 2 and then channel 3 */

UBYTE whichannel(] = { 1,2,4,8 };

void main(int argc, char **argv)

struct IOAudio *AudioIO; /* Pointer to the I/0 block for I/0 commands *x/
struct MsgPort *AudioMP; /* Pointer to a port so the device can reply */
struct Message *AudioMSG; /* Pointer for the reply message */
ULONG device;

BYTE *waveptr; /* Pointer to the sample bytes *x/
LONG frequency = 440; /* Frequency of the tone desired *x/
LONG duration = 3; /* Duration in seconds *x/
LONG clock = 3579545; /* Clock constant, 3546895 for PAL */
LONG samples = 2; /* Number of sample bytes *x/
LONG samcyc =1; /* Number of cycles in the sample */
/® e e e x/
/* Ask the system if we are PAL or NTSC and set clock constant accordingly */
/K _—— */

GfxBase = (struct GfxBase *)OpenlLibrary("graphics.library",0L);
if (GfxBase == OL)
goto killaudio;
if (GfxBase->DisplayFlags & PAL)
clock = 3546895; /* PAL clock */
else
clock = 3579545; /* NTSC clock */

if (GfxBase)
Closelibrary((struct Library *) GfxBase);
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K e e */
/* Create an audio I/0 block so we can send commands to the audio device */
2 x/

AudioIO = (struct IOAudio *)
AllocMem( sizeof (struct IOAudio),MEMF_PUBLIC | MEMF_CLEAR);
if (AudioIO == 0)
goto killaudio;
printf ("I0 block created...\n");

K e e x/
/* Create a reply port so the audio device can reply to our commands */
B e e e e e e e e e+ = - = = " " = = = - = = = —— - ————— */

AudioMP = CreatePort (0,0);
if (AudioMP == 0)

goto killaudio;
printf ("Port created...\n");

/* Set up the audio I/0 block for channel allocation: *x/
/* ioa_Request.io_Message.mn_ReplyPort is the address of a reply port. */
/* ioa Request.io Message.mn Node.ln Pri sets the precedence (priority) */
/* of our use of the audio device. Any tasks asking to use the audio */
/* device that have a higher precedence will steal the channel from us.*/
/* ioa_Request.io Command is the command field for I/O. */
/* ioa Request.io Flags is used for the I/O flags. *x/
/* ioa AllocKey will be filled in by the audio device if the allocation */
/* succeeds. We must use the key it gives for all other commands sent.*/

/* ioa Data is a pointer to the array listing the channels we want. *x/
/* ioa_Length tells how long our list of channels is. */
K e e e e x/
AudioIO->ioa Request.io_Message.mn ReplyPort AudioMP;

AudioIO->ioa Request.io_Message.mn Node.ln Pri 0;

AudioIO->ioa Request.io_Command
AudioIO->ioa Request.io Flags
AudioIO->ioa AllocKey 0;

AudioIO->ioa Data whichannel;
AudioIO->ioa Length = sizeof (whichannel);
printf ("I/0 block initialized for channel allocation...\n");

ADCMD_ALLOCATE;
ADIOF_NOWAIT;

/¥ e e e e */
/* Open the audio device and allocate a channel */
/¥ m e e */

device = OpenDevice (AUDIONAME, OL, (struct IORequest *) AudioIO ,0L);
if (device != 0)

goto killaudio;
printf ("%$s opened, channel allocated...\n",AUDIONAME);

/* ______________________________________________ 'k/
/* Create a very simple audio sample in memory. */
/* The sample must be CHIP RAM */
/* ______________________________________________ */

waveptr = (BYTE *)AllocMem( samples , MEMF_CHIP|MEMF_PUBLIC) ;
if (waveptr == 0)
goto killaudio;

waveptr[0] = 127;

waveptr[l] = -127;

printf ("Wave data ready...\n");

/i ____________________________________________________________ */

/* Set up audio I/O block to play a sample using CMD_WRITE. *x/

/* The io_Flags are set to ADIOF_PERVOL so we can set the */

/* period (speed) and volume with the our sample; x/

/* ioa_Data points to the sample; ioa Length gives the length */

/* ioa_Cycles tells how many times to repeat the sample */

/* If you want to play the sample at a given sampling rate, */

/* set ioa_Period = clock/(given sampling rate) *x/

/* ____________________________________________________________ */
AudioIO->ioa_Request.io Message.mn ReplyPort =AudioMP;

AudioIO->ioa Request.io Command =CMD_WRITE;

AudioIO->ioa | _Request.io Flags =ADIOF_PERVOL;
AudioIO->ioca Data =(BYTE *)waveptr;

AudioIO- >1oa_Length =samples;

AudioIO->ioca Period =clock*samcyc/ (samples*frequency);
AudioIO->ioa Volume =64;

AudioIO->ioa Cycles =frequency*duration/samcyc;

printf("I/0 block initialized to play tone...\n");
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/* __________________ ———— - */
/* Send the command to start a sound using BeginIO() */
/* Go to sleep and wait for the sound to finish with */
/* WaitPort (). When we wake-up we have to get the reply */
2 2 - ——%/

printf("Starting tone now...\n");
BeginIO((struct IORequest *) AudioIO );
WaitPort (AudioMP);

AudioMSG = GetMsg (AudioMP);

printf("Sound finished...\n");:

killaudio:
printf("Killing audio device...\n");
if (waveptr != 0)
FreeMem(waveptr, 2);
if (device == 0)

CloseDevice( (struct IORequest *) AudioIO );
if (AudioMP != 0)

DeletePort (AudioMP) ;
if (AudioIO != 0)

FreeMem( AudioIO,sizeof (struct IOAudio) );
}

Audio Allocation And Arbitration

The first command you send to the audio device should always be ADCMD_ALLOCATE. You
can do this when you open the device, or at a later time. You specify the channels you want in
the ioa_Data field of the IOAudio block. If the allocation succeeds, the audio device will return
the channels that you now own in the lower four bits of the ioa_Request.io_Unit field of your
IOAudio block. For instance, if the io_Unit field equals 5 (binary 0101) then you own channels 2
and 0. If the io_Unit field equals 15 (binary 1111) then you own all the channels.

When you send the ADCMD_ALLOCATE command, the audio device will also return a unique
allocation key in the ioa_AllocKey of the IOAudio block. You must use this allocation key for all
subsequent commands that you send to the audio device. The audio device uses this unique key to
identify which task issued the command. If you do not use the correct allocation key assigned to
you by the audio device when you send a command, your command will be ignored.

When you request a channel with ADCMD_ALLOCATE, you specify a precedence number from
-128 to 127 in the ioa_Request.io_Message.mn_Node.In_Pri field of the IOAudio block. If a
channel you want is being used and you have specified a higher precedence than the current user,
ADCMD_ALLOCATE will “steal” the channel from the other user. Later on, if your precedence
is lower than that of another user who is performing an allocation, the channel may be stolen from
you.

If you set the precedence to 127 when you open the device or raise the precedence to 127 with
the ADCMD_SETPREC command, no other tasks can steal a channel from you. When you have
finished with a channel, you must relinquish it with the ADCMD_FREE command to make it
available for other users.
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The following table shows suggested precedence values.

Suggested Precedences for Channel Allocation

Predecence Type of Sound
127 Unstoppable. Sounds first allocated at lower precedence, then set
to this highest level.
90 -100 Emergencies. Alert, urgent situation that requires immediate action.
80-90 Annunciators. Attention, bell (CTRL-G).
75 Speech. Synthesized or recorded speech (narrator.device).
50-70 Sonic cues. Sounds that provide information that is not provided

by graphics. Only the beginning of each sound (enough to rec-
ognize it) should be at this level; the rest should be set to sound
effects level.

-50-50 Music program. Musical notes in music-oriented program. The
higher levels should be used for the attack portions of each note.

-70--50 Sound effects. Sounds used in conjunction with graphics. More
important sounds should use higher levels.

-100 - -80 Background. Theme music and restartable background sounds.

-128 Silence. Lowest level (freeing the channel completely is preferred).

If you attempt to perform a command on a channel that has been stolen from you by a higher priority
task, an AUDIO_NOALLOCATION error is returned and the bit in the ioa_Request.io_Unit field
corresponding to the stolen channel is cleared so you know which channel was stolen.

If you want to be wamed before a channel is stolen so that you have a chance to stop your sound
gracefully, then you should use the ADCMD_LOCK command after you open the device. This
command is also useful for programs which write directly to the audio hardware. For more on
ADCMD_LOCK, see the section below.

Allocation and Arbitration Commands

These commands allow the audio channels to be shared among different tasks and programs. None
of these commands can be called from interrupt code.

ADCMD_ALLOCATE

This command gives your program a channel to use and should be the first command you send to
the audio device. You specify the channels you want by setting a pointer to an array in the ioa_Data
field of the IOAudio structure. This array uses a value of 1 to allocate channel 0, 2 for channel 1, 4
for channel 2, and 8 for channel 3. For multiple channels, add the values together. For example, if
you want to allocate all channels, use a value of 15.

If you want a pair of stereo channels and you have no preference about which of the left and right
channels the system will choose for the allocation, you can pass a pointer to an array containing 3,
5, 10, and 12. Channels 1 and 2 produce sound on the left side and channels 0 and 3 on the right
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side. The table below shows how this array corresponds to all the possible combinations of a right
and a left channel.

Possible Channel Combinations

Decimal
Channel 3 Channel 2 Channel 1 Channel 0 Value of
right left left right Allocation Mask
0 0 1 1 3
0 1 0 1 5
1 0 1 0 10
1 1 0 0 12

How ADCMD_ALLOCATE Operates

The ADCMD_ALLOCATE command tries the first combination, 3, to see if channels 0 and 1 are
not being used. If they are available, the 3 is copied into the io_Unit field and you get an allocation
key for these channels in the ioa_AllocKey field. You copy the key into other 1/O blocks for any
other commands you may want to perform on these channels.

If channels 0 and 1 are being used, ADCMD_ALLOCATE tries the other combinations in turn.
If all the combinations are in use, ADCMD_ALLOCATE checks the precedence number of the
users of the channels and finds the combination that requires it to steal the channel or channels of
the lowest precedence. If all the combinations require stealing a channel or channels of equal or
higher precedence, the ADCMD_ALLOCATE request fails. Precedence is in the In_Pri field of
the io_Message in the IOAudio block you pass to ADCMD_ALLOCATE,; it has a value from -128
to 127.

The ADIOF_NOWAIT Flag

If you need to produce a sound right now and otherwise don’t want to allocate, set the
ADIOF_NOWAIT flag to 1. This will cause the command to retumn an IOERR_ALLOCFAILED
error if it cannot allocate any of the channels. If you are producing a non-urgent sound and you can
wait, set the ADIOF_NOWAIT flag to 0. Then, the JOAudio block returns only when you get the
allocation. If ADIOF_NOWAIT is set to 0, the audio device will continue to retry the allocation
request whenever channels are freed until it is successful. If the program decides to cancel the
request, AbortIO() can be used.

ADCMD_ALLOCATE Examples

The following are more examples of how to tell ADCMD_ALLOCATE your channel preferences.
If you want any channel, but want a right channel first, use an array containing 1, 8, 2, and 4:

0001
1000
0010
0100

Audio Device 23



If you only want a right channel, use 1 and 8 (channels O and 3):
0001
1000

If you want only a left channel, use 2 and 4 (channels 1 and 2):
0010
0100

If you want to allocate a channel and keep it for a sound that can be interrupted and restarted,
allocate it at a certain precedence. If it is stolen, allocate it again with the ADIOF_NOWAIT flag
set to 0. When the channel is relinquished, you will get it again.

The Allocation Key

If you want to perform multi-channel commands, all the channels must have the same key since
the IOAudio block has only one allocation key field. The channels must all have that same key
even when they were not allocated simultaneously. If you want to use a key you already have, you
can pass that key in the ioa_AllocKey field and ADCMD_ALLOCATE can allocate other channels
with that existing key. The ADCMD_ALLOCATE command returns a new and unique key only if
you pass it a zero in the allocation key field.

ADCMD_FREE

ADCMD_FREE is the opposite of ADCMD_ALLOCATE. When you perform ADCMD_FREE
on a channel, it does a CMD_RESET command on the hardware and “unlocks” the channel. It
also checks to see if there are other pending allocation requests. You do not need to perform
ADCMD_FREE on channels stolen from you. If you want channels back after they have been
stolen, you must reallocate them with the same allocation key.

ADCMD_SETPREC

This command changes the precedence of an allocated channel. As an example of the use of
ADCMD_SETPREC, assume that you are making the sound of a chime that takes a long time to
decay. It is important that user hears the chime but not so important that he hears it decay all the way.
You could lower precedence after the initial attack portion of the sound to let another program steal
the channel. You can also set the precedence to maximum (127) if you do not want the channel(s)
stolen from you.

ADCMD_LOCK

The ADCMD_LOCK command performs the “steal verify” function. When another application is
attempting to steal a channel or channels, ADCMD_LOCK gives you a chance to clean up before the
channel is stolen. You perform a ADCMD_LOCK command right after the ADCMD_ALLOCATE
command. ADCMD_LOCK does not return until a higher-priority user attempts to steal the
channel(s) or you perform an ADCMD_FREE command. If someone is attempting to steal, you
must finish up and ADCMD_FREE the channel as quickly as possible.
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You must use ADCMD_LOCK if you want to write directly to the hardware registers instead of using
the device commands. If your channel is stolen, you are not notified unless the ADCMD_LOCK
command is present. This could cause problems for the task that has stolen the channel and is now
using it at the same time as your task. ADCMD_LOCK sets a switch that is not cleared until you
perform an ADCMD_FREE command on the channel. Canceling an ADCMD_LOCK request with
AbortIO() will not free the channel.

The following outline describes how ADCMD_LOCK works when a channel is stolen and when it
is not stolen.

1. User A allocates a channel.
2. User A locks the channel.
If User B allocates the channel with a higher precedence:

3. User B’'s ADCMD_ALLOCATE command is suspended (regardless of the setting of the
ADIOF_NOWAIT flag).

User A’s lock command is replied to with an error (ADIOERR_CHANNELSTOLEN).
User A does whatever is needed to finish up when a channel is stolen.
User A frees the channel with ADCMD_FREE.

7. User B’s ADCMD_ALLOCATE command is replied to. Now user B has the channel.
If the channel is not allocated by another user:

3. User A finishes the sound.

4. User A performs the ADCMD_FREE command.

5. User A’'s ADCMD_LOCK command is replied to.

Never make the freeing of a channel (if the channel is stolen) dependent on allocating another
channel. This may cause a deadlock. If you want channels back after they have been stolen, you
must reallocate them with the same allocation key. To keep a channel and never let it be stolen, set
precedence to maximum (127). Do not use a lock for this purpose.

A

Hardware Control Commands

The following commands change hardware registers and affect the actual sound output.

CMD_WRITE

This is a single-channel command and is the main command for making sounds. You pass the
following to CMD_WRITE:

e A pointer to the waveform to be played (must start on a word boundary and must be in memory
accessible by the custom chips, MEMF_CHIP)

o The length of the waveform in bytes (must be an even number)
¢ A count of how many times you want to play the waveform
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If the count is 0, CMD_WRITE will play the waveform from beginning to end, then repeat the
waveform continuously until something aborts it.

If you want period and volume to be set at the start of the sound, set the WRITE command’s
ADIOF_PERVOL flag. If you do not do this, the previous volume and period for that channel will
be used. This is one of the flags that is cleared by DoIO() and SendIO(). The ioa_WriteMsg field in
the IOAudio block is an extra message field that can be replied to at the start of the CMD_WRITE.
This second message is used only to tell you when the CMD_WRITE command starts processing,
and it is used only when the ADIOF_WRITEMESSAGE flag is set to 1.

If a CMD_STOP has been performed, the CMD_WRITE requests are queued up. The
CMD_WRITE command does not make its own copy of the waveform, so any modification of
the waveform before the CMD_WRITE command is finished may affect the sound. This is some-
times desirable for special effects. To splice together two waveforms without clicks or pops, you
must send a separate, seccond CMD_WRITE command while the first is still in progress. This
technique is used in double-buffering, which is described below.

By using two waveform buffers and two CMD_WRITE requests you can compute a waveform
continuously. This is called double-buffering. The following describes how you use double-
buffering.

Compute a waveform in memory buffer A.

Issue CMD_WRITE A with io_Data pointing to buffer A.

Continue the waveform in memory buffer B.

Issue CMD_WRITE B with io_Data pointing to Buffer B.

Wait for CMD_WRITE A to finish.

Continue the waveform in memory buffer A.

Issue CMD_WRITE A with io_Data pointing to Buffer A.

Wait for CMD_WRITE B to finish.

Loop back to step 3 until the waveform is finished.

At the end, remember to wait until both CMD_WRITE A and B are finished.

X N o h D=

Pk
e

ADCMD_FINISH

The ADCMD_FINISH command aborts (calls AbortIO()) the current write request on a channel
or channels. This is useful if you have something playing, such as a long buffer or some repetitions
of a buffer, and you want to stop it.

ADCMD_FINISH has a flag you can set (ADIOF_SYNCCY CLE) that allows the waveform to finish
the current cycle before aborting it. This is useful for splicing together sounds at zero crossings or
some other place in the waveform where the amplitude at the end of one waveform matches the
amplitude at the beginning of the next. Zero crossings are positions within the waveform at which
the amplitude is zero. Splicing at zero crossings gives you fewer clicks and pops when the audio
channel is tuned off or the volume is changed.
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ADCMD_PERVOL

ADCMD_PERVOL lets you change the volume and period of a CMD_WRITE that is in progress.
The change can take place immediately or you can set the ADIOF_SYNCCYCLE flag to have the
change occur at the end of the cycle. This is useful to produce vibratos, glissandos, tremolos, and
volume envelopes in music or to change the volume of a sound.

CMD_FLUSH

CMD_FLUSH aborts (calls AbortIO()) all CMD_WRITEs and all ADCMD_WAITCYCLEs
that are queued up for the channel or channels. It does not abort ADCMD_LOCKSs (only
ADCMD_FREE clears locks).

CMD_RESET

CMD_RESET restores all the audio hardware registers. It clears the attach bits, restores the
audio interrupt vectors if the programmer has changed them, and performs the CMD_FLUSH
command to cancel all requests to the channels. CMD_RESET also unstops channels that have had
a CMD_STOP performed on them. CMD_RESET does not unlock channels that have been locked
by ADCMD_LOCK.

ADCMD_WAITCYCLE

This is a single-channel command. ADCMD_WAITCYCLE is replied to when the current cycle
has completed, If there is no CMD_WRITE in progress, it returns immediately.

CMD_STOP

This command stops the current write cycle immediately. If there are no CMD_WRITEs in progress,
it sets a flag so any future CMD_WRITEs are queued up and do not begin processing (playing).

CMD_START

CMD_START undoes the CMD_STOP command. Any cycles that were stopped by the
CMD_STOP command are actually lost because of the impossibility of determining exactly where
the DMA ceased. If the CMD_WRITE command was playing two cycles and the first one was
playing when CMD_STOP was issued, the first one is lost and the second one will be played.

This command is also useful when you are playing the same wave form with the same period out
of multiple channels. If the channels are stopped when the CMD_WRITE commands are issued,
CMD_START exactly synchronizes them, avoiding cancellation and distortion. When channels are
allocated, they are effectively started by the CMD_START command.

CMD_READ

CMD_READ is a single-channel command. Its only function is to return a pointer to the current
CMD_WRITE command. It enables you to determine which request is being processed.

Audio Device 27



Double Buffered Sound Example

The program listed below demonstrates double buffering with the audio device. Run the program
from the CLI. It takes one parameter—the name of an IFF 8SVX sample file to play on the Amiga’s
audio device. The maximum size for a sample on the Amiga is 128K. However, by using double-
buffering and queueing up requests to the audio device, you can play longer samples smoothly and
without breaks.

/*
* Audio_ 8SVX.c

*

* 8SVX example - double buffers >128K samples

*

* Compile with SAS C 5.10 1lc -bl -cfistq -v -y -L
*

* Run from CLI only

*/

#include <exec/types.h>
#include <exec/memory.h>
#include <devices/audio.h>
#include <dos/dos.h>

#include <dos/dosextens.h>
#include <graphics/gfxbase.h>
#include <iff/iff.h>

#include <iff/8svx.h>

#include <clib/exec protos.h>
#include <clib/alib protos.h>
#include <clib/dos_protos.h>
#include <clib/graphics_protos.h>

#include <stdlib.h>
#include <stdio.h>

#ifdef LATTICE

int CXBRK (void) { return(0); } /* Disable SAS CTRL/C handling */
int chkabort (void) { return(0); } /* really */
#endif

#define VHDR MakeID(’V’,’H’,’D’,’'R’)
#define BODY MakeID(’B’,’0O’,’D’,’Y’)
#define MY8S MakeID(’8’,’S’,'V’,'X’")

void kill8svx (char *);
void kill8 (void);
YA e L L Lt L Lt */ /* These globals are needed */
/* GLOBALS */ /* by the clean up routines */
A — */
struct IOAudio *AIOptrl, /* Pointers to Audio IOBs *x/
*AIOptr2,
*Aptr;
struct Message *msqg; /* Msg, port and device for */
struct MsgPort *port, /* driving audio *x/
*portl, *port2;
ULONG device;
UBYTE *sbase, *fbase; /* For sample memory allocation */
ULONG fsize,ssize; /* and freeing *

struct FileHandle *v8handle;

UBYTE chanl(] = { 1 }; /* Audio channel allocation arrays */

UBYTE chan2([] = { 2 };

UBYTE chan3([] = { 4 };

UBYTE chan4(] = { 8 };

UBYTE *chans[] = {chanl,chan2, chan3, chand};

BYTE oldpri,c; /* Stuff for bumping priority */
struct Task *mt=0L;
struct GfxBase *GfxBase = NULL;
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2 S — */
/* MAIN ¥*/
Y2 T —— */

J K */
/* LOCALS */
[ e x/
char *fname;
UBYTE *p8data;
ULONG clock;
ULONG length([2];
BYTE iobuffer(8],
*psample[2];
Chunk *p8Chunk;
Voice8Header *pVoice8Header;
ULONG y, rd8count, speed;
ULONG wakebit;
2 x/
/¥ CODE */
JK e */
JH e m e ——x/
/* Check Arguments, Initialize */
A */
fbase=0L;

sbase=0L;
AIOptrl=0L;
AIOptr2=0L;
port=0L;
portl=0L;
port2=0L;
v8handle=0L;
device=1L;

if (arge < 2)
{

kill8svx ("No file name given.\n");

exit (1L);

fname=argv(1l];

/* ___________________________ */
/* Initialize Clock Constant */
K e e e x/

File name and data pointer*/
for file read. *

Clock constant */
Sample lengths */
Buffer for 8SVX header *x/
Sample pointers */
Pointers for 8SVX parsing */

Counters, sampling speed */
A wakeup mask */

GfxBase=(struct GfxBase *)OpenLibrary ("graphics.library",OL);

if (GfxBase==0L)
{

puts("Can’t open graphics library\n");

exit (1L);
}

if (GfxBase->DisplayFlags & PAL)

clock=3546895L; /* PAL clock */

else

clock=3579545L; /* NTSC clock */

if (GfxBase)

Closelibrary( (struct Library *) GfxBase);

J K mm e x/
/* Open the File */
[ mmm e */

v8handle= (struct FileHandle *) Open(fname, MODE_OLDFILE);

if (v8handle==0)

{
kill8svx ("Can’t open 8SVX file.\n");

exit (1L);
}

Audio Device 29



) - ——x/
/* Read the 1lst 8 Bytes of the File for Size */
/¥ -—= -—=- */

rd8count=Read ( (BPTR) v8handle, iobuffer, 8L) ;
if (rd8count==-1)
{

kill8svx ("Read error.\n");
exit (1L);
}

if (rd8count<8)

{

kill8svx ("Not an IFF 8SVX file, too short\n");
exit (1L);

}

/* _________________ */
/* BEvaluate Header */
/¥ e e x/

p8Chunk=(Chunk *)iobuffer;
if (p8Chunk->ckID != FORM )

{

kill8svx ("Not an IFF FORM.\n"):;
exit (1L);

}

/* ____________________________________________ */
/* Allocate Memory for File and Read it in. */
/* ____________________________________________ */

fbase= (UBYTE *)AllocMem(fsize=p8Chunk->ckSize , MEMF_PUBLIC|MEMF_CLEAR);
if (fbase==0)
{

kill8svx ("No memory for read.\n");
exit (1L);
}

p8data=fbase;

rd8count=Read ( (BPTR) v8handle, p8data, p8Chunk->ckSize);
if (rd8count==-1)
{

kill8svx ("Read error.\n");
exit (1L);
if (rd8count<p8Chunk->ckSize)

{

kill8svx ("Malformed IFF, too short.\n");
exit (1L);

}

if (MakeID( *p8data, *(deata+l) , *(p8data+2) , *(p8data+3) ) != MY8S )

kill8svx ("Not an IFF 8SVX file.\n");
exit (1L);
}

J* e m e */
/* Evaluate 8SVX Chunks */
/¥ e e e

p8data=p8data+4;

while( p8data < fbaset+fsize )
p8Chunk= (Chunk *)p8data;
switch (p8Chunk->ckID)

{
case VHDR:

2 S, */
/* Get a pointer to the 8SVX header for later use */
________________________________________________ */

pV01ce8Header—(V01ce8Header *) (p8data+8L);
break;
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case BODY:

/* Create pointers to l-shot and continuous parts
/* for the top octave and get length. Store them.

/* _____ —_—

*/
*/
*/

psample[0] = (BYTE *) (p8data + 8L);

psample (1]
length[0]
length[1]
break;

default:
break;

}

/* end switch */

p8data = p8data + 8L + p8Chunk->ckSize;

if (p8Chunk->ckSize&lL == 1)
p8data++;
}

/* Play either the one-shot or continuous, not both */

if (length[0]==0)
y=1;

else
y=0;

/* - - —_——

/* Allocate chip memory for samples and
/* copy from read buffer to chip memory.

L FE—. - ————

*/
*/
*/

if (length[y]<=102400)
ssize=lengthl[y];
else
ssize=102400;

sbase=(UBYTE *)AllocMem( ssize , MEMF_CHIP | MEMF_CLEAR);

if (sbase==0)

kill8svx ("No chip memory.\n");
exit (1L);
}

CopyMem (psample[y], sbase, ssize);
psample[y]+=ssize;

*/

/* SN */
/* Calculate playback sampling rate *
/* o el */
speed = clock / pVoice8Header->samplesPerSec;
2 */

/* Bump our priority *

/* ___________________ */

mt=FindTask (NULL) ;
oldpri=SetTaskPri (mt, 21);

/¥ e e */
/* Allocate two audio I/O blocks */
2 */

AIOptrl=(struct IOAudio ¥*)

*/

psample[0] + pVoice8Header->oneShotHiSamples;
(ULONG) pVoice8Header->oneShotHiSamples;
(ULONG) pVoice8Header->repeatHiSamples;

AllocMem( sizeof (struct IOAudio),MEMF PUBLIC|MEMF_CLEAR);

if (AIOptrl==0)
kill8svx ("No IO memory\n");
exit (1L);
}

AIOptr2=(struct IOAudio *)

AllocMem( sizeof (struct IOAudio),MEMF_PUBLIC|MEMF_CLEAR);

if (AIOptr2==0)

{

kill8svx ("No IO memory\n");
exit (1L);

}
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portl=CreatePort (0,0);
if (portl==0)

{

kill8svx ("No port\n");
exit (1L);

}

port2=CreatePort (0,0);
if (port2==0)
{
kill8svx ("No port\n");

exit (1L);
}
c=0;
while (device!=0 && c<4)
5* _______________________________________ x/
/* Set up audio I/0 block for channel */
/* allocation and Open the audio device */
/K= m e e e e */

AIOptrl->ioa_Request.io Message.mn_ReplyPort
AIOptrl->ioa Request.io Message.mn_Node.ln Pri
AIOptrl->ioa AllocKey

AIOptrl->ioa Data

AIOptrl->ioa_Length

portl;

127; /* No stealing!
0;

chans[c];

’

device=OpenDevice (AUDIONAME, OL, (struct IORequest *)AIOptrl,OL);

ct++;
}

if (device!=0)

{
kill8svx ("No channel\n");

exit (1L);

}
. */
/* Set Up Audio IO Blocks for Sample Playing */
2T */
AIOptrl->ioa_Request.io_Command =CMD_WRITE;
AIOptrl->ioa_Request.io Flags =ADIOF_PERVOL;
[¥mmmm e x/

/* Volume */

A */
AIOptrl->ioa Volume=60;
2 — x/

AIOptrl->ioa_Period =(UWORD) speed;
AlIOptrl->ioa_Cycles =1;

*AIOptr2 = *AIOptrl; /* Make sure we have the same allocation keys, */

/* same channels selected and same flags */
/* (but different ports...) */
AIOptrl->ioa_Request.io_Message.mn_ReplyPort = portl;
AIOptr2->ioa_Request.io_Message.mn_ReplyPort = port2;
[¥mmmmmmmn */
/* Data */
[*mmm - */
AIOptrl->ioa Data =(UBYTE *)sbase;
AIOptr2->ioa_Data =(UBYTE *)sbase + 51200;
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/* x/
/* Run the sample *
[ ¥ */

if (length[y]<=102400)

{

AIOptrl->ioa_Length=length(y];
BeginIO((struct IORequest *)AIOptrl);
wakebit=0L;

/* No double buffering needed */
/* Begin the sample, wait for */
/* it to finish, then quit. x/

wakebit=Wait (1 << portl->mp_SigBit);
while ( (msg=GetMsg(portl))==0){};
}

else

{

length(y]-=102400;
AIOptrl->ioca_Length=51200L;
AIOptr2->ioa_Length=51200L;
BeginIO((struct IORequest *)AIOptrl); /* Start up the first 2 blocks... */
BeginIO((struct IORequest *)AIOptr2);
Aptr=AIOptrl;

port=portl;

/* It’s a real long sample so */
/* double buffering is needed */

/* Set the switch... */

while (length[y]>0)
{ /* We Wait () for one IO to finish, */
wakebit=Wait (1 << port->mp_SigBit); /* then reuse the IO block & queue */
while ((msg=GetMsg(port))==0){}; /* it up again while the 2nd IO */
/* block plays. Switch and repeat. */
/* Set length of next IO block */
if (length[y] <=51200)
Aptr->ioa_Length=lengthl[y];
else
Aptr->ioa_Length=51200L;

/* Copy sample fragment from read buffer to chip memory */
CopyMem (psample[y],Aptr->ioa Data,Aptr->ioca_Length);

/* Adjust size and pointer of read buffer*/
length[y] -=Aptr->ioa_Length;
psample[y]+=51200;
BeginIO((struct IORequest *)Aptr);
if (Aptr==AIOptrl)

{

Aptr=AIOptr2;
port=port2;
}

/* This logic handles switching */
/* between the 2 I0 blocks and  */

/* the 2 ports we are using. */
else

{
Aptr=AIOptrl;
port=portl;

}

/* OK we are at the end of the sample so just wait */
/* for the last two parts of the sample to finish */
J* == . -
wakebit=Wait (1 << port->mp SigBit);
while ( (msg=GetMsg(port))==0){};
if (Aptr==AIOptrl)

{

Aptr=AIOptr2; /* This logic handles switching */

port=port2; /* between the 2 IO blocks and *x/

} /* the 2 ports we are using. */
else

{
Aptr=AIOptrl;
port=portl;

wakebit=Wait (1 << port->mp_SigBit);
while ( (msg=GetMsg(port))==0){};
}

kill8();
exit (OL);
}
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/* ________________ */
/* Abort the Read */
/* ________________ i/
void

kill8svx(kill8svxstring)
char *kill8svxstring;

{
puts(kill8svxstring);

kills ();

}

/* -=*/
/* Return system resources */
/e e x/
void

kills8 ()

{
if (device ==0)

CloseDevice ( (struct IORequest *)AIOptrl);
if (portl !=0)

DeletePort (portl);
if (port2 !=0)

DeletePort (port2);
if (AIOptrl!=0)

FreeMem( AIOptrl,sizeof(struct IOAudio) );
if (AIOptr2!=0)

FreeMem( AIOptr2,sizeof(struct IOAudio) );

if (mt!=0)
SetTaskPri (mt,oldpri);

if (sbase !=0)

FreeMem (sbase, ssize);
if (fbase !=0)

FreeMem(fbase, fsize);
if (v8handle!=0)

Close ((BPTR)v8handle);
}

Additional Information on the Audio Device

Additional programming information on the audio device can be found in the include files and the
Autodocs for the audio device. Both are contained in the Amiga ROM Kernel Reference Manual:
Includes and Autodocs. Information can also be found in the Amiga Hardware Reference Manual.

Audio Device Information

INCLUDES devices/audio.h
devices/audio.i

AUTODOCS audio.doc
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chapter three
CLIPBOARD DEVICE

The clipboard device allows the exchange of data dynamically between one application and another.
It is responsible for caching data that has been “cut” and providing data to “paste” in an application.
A special “post” mode allows an application to inform the clipboard device that the application has
data available. The clipboard device will request this data only if the data is actually needed. The
clipboard will cache the data in RAM and will automatically spool the data to disk if necessary.

The clipboard device is implemented as an Exec-style device, and supports random access reads
and writes on data within the clipboard. All data in the clipboard must be in IFF format. A new
library, iffparse.library, has been added to the Amiga libraries. The routines in iffparse.library can
and should be used for reading and writing data to the clipboard. This chapter contains a brief
discussion of IFF as it relates to the clipboard (for more details see Appendix A).

New Clipboard Features for Version 2.0

Feature Description

CBD_CHANGEHOOK Device Command

Compatibility Warning: The new features for the 2.0 clipboard device are not backwards
compatible.
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Clipboard Device Commands and Functions

Command Command Operation

CBD_CHANGEHOOK Specify a hook to be called when the data on the clipboard has
changed (V36).

CBD_CURRENTREADID Retumn the Clip ID of the current clip to read. This is used to
determine if a clip posting is still the latest cut.

CBD_CURRENTWRITEID Return the Clip ID of the latest clip written. This is used to
determine if the clip posting data is obsolete.

CBD_POST Post the availability of clip data.

CMD_READ Read data from the clipboard for a paste. Data can be read from
anywhere in the clipboard by specifying an offset >0 in the I/O
request.

CMD_UPDATE Indicate that the data provided with a write command is complete
and available for subsequent read/pastes.

CMD_WRITE Write data to the clipboard as a cut.

Exec Functions as Used in This Chapter

CloseDevice() Relinquish use of the clipboard device. All requests must be
complete before closing.

DolIO() Initiate a command and wait for completion (synchronous request).

GetMsg() Get next message from a message port.

OpenDevice() Obtain use of the clipboard device.

SendIO() Initiate a command and return immediately (asynchronous
request).

Exec Support Functions as Used in This Chapter

CreateExtIO() Create an I/O request structure of type IOClipReq. This structure
will be used to communicate commands to the clipboard device.
CreatePort() Create a signal message port for reply messages from the clipboard
device. Exec will signal a task when a message arrives at the port.
DeleteExtIO() Delete an I/O request structure created by CreateExtIO().
DeletePort() Delete the message port created by CreatePort().
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Device Interface

The clipboard device operates like the other Amiga devices. To use it, you must first open the
clipboard device, then send I/O requests to it, and then close it when finished. See the “Introduction
to Amiga System Devices” chapter for general information on device usage.

struct IOClipReq
{

struct
struct
struct
UWORD
UBYTE
BYTE
ULONG
ULONG
STRPTR
ULONG
LONG
}:

Message io_Message;
Device *io Device;
Unit *io_Unit;
io_Command;
io_Flags;

io_Error;
io_Actual;
io_Length;

io_Data;

io Offset;
io_ClipID;

device node pointer */

unit (driver private)*/

device command */

including QUICK and SATISFY */
error or warning num */

number of bytes transferred */
number of bytes requested */
either clip stream or post port */
offset in clip stream */

ordinal clip identifier */

See the include file devices/clipboard.h for the complete structure definition.

The clipboard device 1/O request, IOClipReq, looks like a standard IORequest structure except
for the addition of the io_ClipID ficld, which is used by the device to identify clips. It must be set
to zero by the application for a post or an initial write or read, but preserved for subsequent writes
or reads, as the clipboard device uses this field internally for bookkeeping purposes.

OPENING THE CLIPBOARD DEVICE

Three primary steps are required to open the clipboard device:

¢ Create a message port using CreatePort(). Reply messages from the device must be directed
to a message port.

¢ Create an extended I/O request structure of type IOClipReq using CreateExtIO().
¢ Open the clipboard device. Call OpenDevice(), passing the IOClipReq.

struct MsgPort

*ClipMP;

struct IOClipReq *ClipIO;

if (ClipMP=CreatePort (0OL,O0L) )
{

if (ClipIO=(struct IOClipReq *)

/* pointer to message port*/
/* pointer to IORequest */

CreateExtIO(ClipMP, sizeof (struct IOClipReq)))

{
if (OpenDevice ("clipboard.device",0L,ClipIO,0))
printf("clipboard.device did not open\n");

else

{
else

... do device processing

printf ("Error: Could not create IORequest\n");

}

else

printf ("Error: Could not create message port\n");
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CLIPBOARD DATA

Data on the clipboard resides in one of three places. When an application posts a cut, the data resides
in the private memory space of that application. When an application writes to the clipboard, either
of its own volition or in response to a message from the clipboard requesting that it satisfy a post,
the data is copied to the clipboard which is either memory or a special disk file. When the clipboard
is not open, the data resides in the special disk file located in the directory specified by the CLIPS:
logical AmigaDOS assign.

Data on the clipboard is self-identifying. It must be a correct IFF (Interchange File Format) file;
the rest of this section refers to IFF concepts. See the Appendix A in this manual for a complete
description of IFF. If the top-level chunk is of type CAT with an identifier of CLIP, that indicates
that the contained chunks are different representations of the same data, in decreasing order of
preference on the part of the producer of the clip. Any other data is as defined elsewhere (probably
a single representation of the cut data produced by an application).

The iffparse.library also contains functions which simplify reading and writing of IFF data to the
clipboard device. See the “IFF Parse Library” chapter of the Amiga ROM Kernel Reference Manual:
Libraries for more information.

A clipboard tool, which is an application that allows a Workbench user to view a clip, should
understand the text (FTXT) and graphics (ILBM) form types. Applications using the clipboard
to export data should include at least one of these types in a CAT CLIP so that their data can be
represented on the clipboard in some form for user feedback.

You should not, in any way, rely on the specifics of how files in CLIPS: are handled or named. The
only proper way to read or write clipboard data is via the clipboard device.

Play Nice! Keep in mind that while your task is reading from or writing to a clipboard
unit, other tasks cannot. Therefore, it is important to be fast. If possible, make a copy of
the clipboard data in RAM instead of processing it while the read or write is in progress.

MULTIPLE CLIPS

The clipboard supports multiple clips, i.e., the clipboard device can contain more than one distinct
piece of data. This is not to be confused with the IFF CAT CLIP, which allows for different
representation of the same data.

The multiple clips are implemented as different units in the clipboard device. The unit is specified
at OpenDevice() time.

struct IOClipReq *ClipIO;
LONG unit;

OpenDevice ("clipboard.device”, unit, ClipIO, 0);

By default, applications should use clipboard unit 0. However, it is recommended that each
application provide a mechanism for selecting the unit number which will be used when the
clipboard is opened. This will allow the user to create a convention for storing different types of
data in the clipboard. Applications should never write to clipboard unit 0 unless the user requests
it (e.g., selecting COPY or CUT within an application).
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Clipboard units 1-255 can be used by the more advanced user for:
¢ Sharing data between applications within an ARexx Script.
¢ Customizing applications to store different kinds of data in different clipboard units.
¢ Customizing an application to use multiple cut/copy/paste buffers.
¢ Specialized utilities which might display and/or automatically modify the contents of a clipboard
unit.

All applications which provide CUT, COPY and PASTE capabilities, should, at a minimum, provide
support for clipboard unit 0.

WRITING TO THE CLIPBOARD DEVICE

You write to the clipboard device by passing an IOClipReq to the device with CMD_WRITE set
in io_Command, the number of bytes to be written set in io_Length and the address of the write
buffer set in io_Data.

ClipIO->io_Data = (char *) data;

ClipIO->io_Length = 4L;
ClipIO->io_Command = CMD_WRITE;

An initial write should set io_Offset to zero. Each time a write is done, the device will increment
io_Offset by the length of the write.

As previously stated, the data you write to the clipboard must be in IFF format. This requires a
certain amount of preparation prior to actually writing the data if it is not already in IFF format. A
brief explanation of the IFF format will be helpful in this regard.

For our purposes, we will limit our discussion to a simple formatted text (FTXT) IFF file. An FTXT
file looks like:

FORM

length of succeeding bytes

FTXT

CHRS

length of succeeding bytes

data bytes

pad byte of zero if the preceding chunk has odd length

Based on the above figure, a hex dump of an IFF FTXT file containing the string Enterprisc would
look like:

0000 464F524D FORM

0004 00000016 (length of FTXT, CHRS, 0xA and data)
0008 46545854 FTXT

000C 43485253 CHRS

0010 0000000A (Iength of Enterprise)

0014 456E7465 Ente

0018 72707269 rpri

001C 7365 se
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A code fragment for doing this:

LONG slen = strlen ("Enterprise");
BOOL odd = (slen & 1); /* pad byte flag */

/* set length depending on whether string is odd or even length */
LONG length = (odd) ? slen + 1 : slen;

/* Reset the clip id */
ClipIO->io ClipID = 0;
ClipIO->io Offset = 0;
error = writeLong ((LONG *) "FORM");/* "FORM" */

length += 12; /* add 12 bytes for FTXT, CHRS & length byte to string length */
error writeLong (&length);

error = writeLong ((LONG *) "FTXT");/* "FTXT" for example */
error = writeLong ((LONG *) "CHRS");/* "CHRS" for example */
error = writeLong (&slen); /* # (length of string) */

ClipIO->io_Command = CMD_WRITE;

ClipIO->io_Data = (char *) string;

ClipIO->io_Length = slen; /* length of string */
error = (LONG) DoIO (clipIO); /* text string */

LONG writeLong (LONG * ldata)

{
ClipIO->io_Command = CMD_WRITE;
ClipIO->io_Data = (char *) ldata;
ClipIO->io_Length = 4L;
return ( (LONG) DoIO (clipIO) );

The fragment above does no error checking because it’s a fragment. You should always error check.
See the example programs at the end of this chapter for the proper method of error checking.

Iffparse That Data! Keep in mind that the functions in the iffparse.library can be used to
write data to the clipboard. See the “IFF Parse Library” chapter of the Amiga ROM Kernel
Reference Manual: Libraries for more information.

UPDATING THE CLIPBOARD DEVICE

When the final write is done, an update command must be sent to the device to indicate that the
writing is complete and the data is available. You update the clipboard device by passing an
IOClipReq to the device with CMD_UPDATE set in io_Command.

ClipIO->io_Command = CMD_UPDATE;
DoIO(ClipIO0);

CLIPBOARD MESSAGES

When an application performs a post, it must specify a message port for the clipboard to send a
message to if it needs the application to satisfy the post with a write called the SatisfyMsg.

struct SatisfyMsg

{

struct Message sm Message; /* the length will be 6 */

UWORD  sm_Unit; /* 0 for the primary clip unit */
LONG sm_ClipID; /* the clip identifier of the post */
}
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This structure is defined in the include file devices/clipboard.h.

If the application wishes to determine if a post it has recently performed is still the current clip,
it should compare the io_ClipID found in the post request upon return with that returned by the
CBD_CURRENTREADID command.

If an application has a pending post and wishes to determine if it should satisfy it (for exam-
ple, before it exits), it should compare the io_ClipID of the post I/O request with that of the
CBD_CURRENTWRITEID command. If the application receives a satisfy message from the clip-
board device (format described below), it must immediately perform the write with the io_ClipID
of the post. The satisfy message from the clipboard may be removed from the application message
port by the clipboard device at any time (because it is re-used by the clipboard device). It is not
dangerous to spuriously satisfy a post, however, because it is identified by the io_ClipID.

The cut data is provided to the clipboard device via either a write or a post of the cut data. The
write command accepts the data immediately and copies it onto the clipboard. The post command
allows an application to inform the clipboard of a cut, but defers the write until the data is actually
required for a paste.

In the preceding discussion, references to the read and write commands of the clipboard device
actually refer to a sequence of read or write commands, where the clip data is acquired and provided
in pieces instead of all at once.

The clipboard has an end-of-clip concept that is analogous to end-of-file for both read and write.
The read end-of-file must be triggered by the user of the clipboard in order for the clipboard to
move on to service another application’s requests, and consists of reading data past the end of file.
The write end-of-file is indicated by use of the update command, which indicates to the clipboard
that the previous write commands are completed.

READING FROM THE CLIPBOARD DEVICE

You read from the clipboard device by passing an IOClipReq to the device with CMD_READ set
inio_Command, the number of bytes to be read set in io_Length and the address of the read buffer
set in io_Data.

ClipIO->io_Command = CMD_READ;

ClipIO->io_Data = (char *) read_data;
ClipIO->io_Length = 20L;

io_Offset must be set to zero for the first read of a paste sequence. Anio_Actual that is less than the
io_Length indicates that all the data has been read. After all the data has been read, a subsequent
read must be performed (one whose io_Actual returns zero) to indicate to the clipboard device that
all the data has been read. This allows random access of the clip while reading. Providing only valid
reads are performed, your program can seck/read anywhere within the clip by setting the io_Offset
field of the I/O request appropriately.

Tell The Clipboard You Are Finished Reading. Your application must perform an
extra read (one whose io_Actual returns zero) to indicate to the clipboard device that all
data has been read, if io_Actual is not already zero.

The data you read from the clipboard will be in IFF format. Conversion from IFF may be necessary
depending on your application.
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Iffparse That Data! Keep in mind that the functions in the iffparse.library can be used
to read data from the clipboard. See the “IFF Parse Library” chapter of the Amiga ROM
Kernel Reference Manual: Libraries for more information.

CLOSING THE CLIPBOARD DEVICE

Each OpenDevice() must eventually be matched by a call to CloseDevice().

CloseDevice (ClipIO);

When the last task closes a clipboard unit with CloseDevice(), the contents of the unit may be
copied to a disk file in CLIPS: so that the clipboard device can be expunged.

Monitoring Clipboard Changes

Some applications require notification of changes to data on the clipboard. Typically, these appli-
cations will need to do some processing when this occurs. You can set up such an environment
through the CBD_CHANGEHOOK command. CBD_CHANGEHOOK allows you to specify a
hook to be called when the data on the clipboard changes.

For example, a show clipboard utility would need to know when the data on the clipboard is changed
so that it can display the new data. The hook it would specify would read the new clipboard data
and display it for the user.

You specify a hook for the clipboard device by initializing a Hook structure and then passing an
IOClipReq to the device with CBD_CHANGEHOOK set in io_Command, 1 set in io_Length,
and the address of the Hook structure set in io_Data.

ULONG HookEntry (); /* Declare the hook assembly function */

struct IOClipReq *ClipIO; /* Declare the IOClipReq */

struct Hook *ClipHook; /* Declare the Hook */

/* Prepare the hook */

ClipHook~>h Entry = HookEntry; /* C interface in assembly routine HookEntry */
ClipHook->h_SubEntry = HookFunc; /* Function to call when Hook is activated */
ClipHook->h Data = FindTask (NULL); /* Set pointer to current task */

ClipIO->io Data = (char *) ClipHook; /* Point to hook struct */

ClipIO->io Length = 1; /* Add hook to clipboard */

ClipIO->io_Command = CBD_CHANGEHOOK;
DoIO(clipIO);

The above code fragment assumes that an assembly language routine HookEntry() has been coded:

; entry interface for C code

_HookEntry:
move.l al,-(sp) ; push message packet pointer
move.l a2,-(sp) ; push object pointer
move.l a0,-(sp) ; push hook pointer
move.l h_SubEntry(a0),a0 ; fetch C entry point ...
jsr (a0) H . and call it
lea 12 (sp), sp ; fix stack
rts

42 Amiga ROM Kernel Reference Manual: Devices



It also assumes that the function HookFunc() has been coded. One of the example programs at the
end of this chapter has hook processing in it. See the include file utility/hooks.h and The Amiga
ROM Kernel Reference Manual: Libraries for further information on hooks.

You remove a hook by passing an IOClipReq to the device with the address of the Hook structure
set in io_Data, O set in io_Length and CBD_CHANGEHOOK set in io_Command.
ClipIO->io_Data = (char *) ClipHook; /* point to hook struct */

ClipIO->io_Length = 0; /* Remove hook from clipboard */

ClipIO->io_Command = CBD_CHANGEHOOK;
(DoIO (clipIO))

You must remove the hook or it will continue indefinitely.

CAVEATS FOR CBD_CHANGEHOOK

¢ CBD_CHANGEHOOK should only be used by a special application, such as a clipboard
viewing program. Most applications can check the contents of the clipboard when, and if, the
user requests a paste.

¢ Do not add system overhead by blindly reading and parsing the clipboard everytime a user
copies datato it. If all applications did this, the system could become intolerably slow whenever
an application wrote to the clipboard. Only read and parse when it is necessary.

Example Clipboard Programs

/*

* Clipdemo.c

*

* Demonstrate use of clipboard I/O. Uses general functions
* provided in cbio.c

*

* Compile with SAS C 5.10: LC -bl -cfistq -v -y -L+cbio.o

*

* Run from CLI only

*

/

#include <exec/types.h>

$include <exec/ports.h>

#include <exec/io.h>

#include <exec/memory.h>
#include <devices/clipboard.h>
#include <libraries/dosextens.h>
#include <libraries/dos.h>

#include "cb.h"

#include <clib/exec_protos.h>
#include <clib/alib protos.h>

#include <stdlib.h>
#include <stdio.h>
#include <string.h>

#$ifdef LATTICE

int CXBRK(void) { return(0); } /* Disable SAS CTRL/C handling */
int chkabort (void) { return(0); } /* really */

#endif

#define FORGETIT 0

#define READIT 1
#define WRITEIT 2
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#define POSTIT 3

/* prototypes */

int ReadClip( void ); /* Demonstrate reading clipboard data */
int WriteClip( char * ); /* Demonstrate write to clipboard */
int PostClip( char * ); /* Demonstrate posting data to clipboard */

void main( USHORT, char **);

char message[] = "\

\nPossible switches are:\n\n\

-r Read, and output contents of clipboard.\n\

-w [string] Write string to clipboard.\n\n\

-p [string] Write string to clipboard using the clipboard POST mechanism.\n\n\
The Post can be satisfied by reading data from\n\
the clipboard. Note that the message may never\n\
be received if some other application posts, or\n\
performs an immediate write to the clipboard.\n\n\
To run this test you must run two copies of this example.\n\
Use the -p switch with one to post data, and the -r switch\n\
with another to read the data.\n\n\
The process can be stopped by using the BREAK command, \n\
in which case this example checks the CLIP write ID\n\
to determine if it should write to the clipboard before\n\
exiting.\n\n";

void main(argc, argv)
USHORT argc;
char **argv;

{

int todo;
char *string;

todo = FORGETIT;
if (argc) /* from CLI 2 */
{
/* Very simple code to parse for arguments - will suffice for
* the sake of this example
*/
if (argec > 1)
{
if (!(strcmp(argv([1l],"-r")))
todo = READIT;
if (!(strcmp(argv(l],"-w")))
todo = WRITEIT;
if (!(strcmp(argv(l],"-p")))
todo = POSTIT;
string = NULL;

if (arge > 2)
string=argv[2];

}

switch (todo)
{

case READIT:

ReadClip();
break;

case POSTIT:

PostClip(string);
break;

case WRITEIT:

WriteClip(string);
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break;
default:

printf ("%$s",message);
break;

}
/%

* Read, and output FTXT in the clipboard.
x

x/
ReadClip ()
{
struct IOClipReq *ior;
struct cbbuf *buf;
/* Open clipboard.device unit 0 */

if (ior=CBOpen(0L))
{

/* Look for FTXT in clipboard */

if (CBQueryFTXT (ior))
{

/* Obtain a copy of the contents of each CHRS chunk */
while (buf=CBReadCHRS (ior))
/* Process data */
printf ("%$s\n",buf->mem);
/* Free buffer allocated by CBReadCHRS() */
?BFreeBuf(buf);
/* The next call is not really needed if you are sure */
/* you read to the end of the clip. */
CBReadDone (ior);
else

{
puts ("No FTXT in clipboard");
}

CBClose(ior);
}

else

puts ("Error opening clipboard unit 0");

}
return (0L);
/%

* Write a string to the clipboard
*

*/

WriteClip(string)
char *string;
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struct IOClipReq *ior;

if (string == NULL)
{

/*

puts ("No string argument given");
return(0L) ;

Open clipboard.device unit 0 */

if (ior = CBOpen(0L))

el

re

}

X% % % % % b k% o b % N O % % % % % X N X X N % N H ¥ K

~

Po
ch
{

st
st
st
in

if (! (CBWriteFTXT (ior,string)))
printf("Error writing to clipboard: io_Error = $ld\n",ior->io_Error);
}

CBClose(ior);

}

se

{

puts ("Error opening clipboard.device");

turn(0);

Write a string to the clipboard using the POST mechanism

The POST mechanism can be used by applications which want to
defer writing text to the clipboard until another application
needs it (by attempting to read it via CMD_READ). However

note that you still need to keep a copy of the data until you
receive a SatisfyMsg from the clipboard.device, or your program
exits.

In most cases it is easier to write the data immediately.

If your program receives the SatisfyMsg from the clipboard.device,
you MUST write some data. This is also how you reply to the message.

If your program wants to exit before it has received the SatisfyMsg,
you must check the io ClipID field at the time of the post against

the current post ID which is obtained by sending the CBD_CURRENTWRITEID
command.

If the value in io ClipID (returned by CBD_CURRENTWRITEID) is greater
than your post ID, it means that some other application has performed

a post, or immediate write after your post, and that you’re application
will never receive the SatisfyMsqg.

If the value in io_ClipID (returned by CBD_CURRENTWRITEID) is equal
to your post ID, then you must write your data, and send CMD_UPDATE
before exiting.

stClip(string)
ar *string;

ruct MsgPort *satisfy;
ruct SatisfyMsg *sm;
ruct IOClipReq *ior;

t mustwrite;

ULONG postID;

if (string == NULL)
{

puts("No string argument given");
return (0L) ;

}

if (satisfy = CreatePort (0L,0L))
{
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/* Open clipboard.device unit 0 */

if (ior = CBOpen(0L))
;ustwrite = FALSE;
/* Notify clipboard we have data */
ior->io_Data (STRPTR) satisfy;
ior->io_ClipID oL;

ior->io_Command = CBD_POST;
DoIO( (struct IORequest *) ior);

postID = ior->io_ClipID;

printf ("\nClipID = $%$1d\n",postID);

/* Wait for CTRL-C break, or message from clipboard */

Wait (SIGBREAKF_CTRL C| (1L << satisfy->mp SigBit));
/* see if we got a message, or a break */
puts ("Woke up");
if (sm = (struct SatisfyMsg *)GetMsg(satisfy))
{
puts("Got a message from the clipboard\n");
/* We got a message - we MUST write some data */
mustwrite = TRUE;
}
else
/* Determine if we must write before exiting by
* checking to see if our POST is still valid
*
ior->io_Command = CBD_CURRENTWRITEID;
DoIO( (struct IORequest *) ior);
printf ("CURRENTWRITEID = %1d\n",ior->io _ClipID);

if (postID >= ior->io_ClipID)
mustwrite = TRUE;

}
/* Write the string of text */
if (mustwrite)

{
if (! (CBWriteFTXT (ior,string)))
puts ("Error writing to clipboard");

else

puts("No need to write to clipboard");

}
CBClose (ior);
}
else

puts("Error opening clipboard.device");

}
DeletePort (satisfy);
else

puts ("Error creating message port");

}

return(0);
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/*

* Changehook_Test.c

*

* Demonstrate the use of CBD_CHANGEHOOK command.

* The program will set a hook and wait for the clipboard data to change.
* You must put something in the clipboard in order for it to return.
*

* Compile with SAS C 5.10: LC -cfist -v -y -L+Hookface.otcbio.o

*

* Requires Kickstart 36 or greater.

*

* Run from CLI only

*/

#include <exec/types.h>
#include <exec/memory.h>
#include <exec/ports.h>
#include <exec/tasks.h>
#include <exec/io.h>

#include <devices/clipboard.h>
#include <dos/dos.h>

#include <utility/hooks.h>
#include "cb.h"

#include <clib/macros.h>

#include <clib/alib_protos.h>

#include <clib/exec_protos.h>

#include <stdio.h>

#include <string.h>

LONG version = 1L;

extern ULONG SysBase, DOSBase;

/* Data to pass around with the clipHook */

struct CHData
{

struct Task *ch_Task;

LONG ch_ClipID;
}:
struct MsgPort *clip port;
struct Hook hook;
struct CHData ch;
ULONG clipHook (struct Hook * h, VOID * o, struct ClipHookMsg * msgq)
{
struct CHData *ch = (struct CHData *) h->h_Data;
if (ch)

{

/* Remember the ID of clip */

ch->ch_ClipID = msg->chm CliplD;

/* Signal the task that started the hook */

Signal (ch->ch_Task, SIGBREAKF_CTRL_E);

}
return (0);

struct IOClipReq *OpenCB (LONG unit)
;truct IOClipReq *clipIO;
/* Open clipboard unit 0 */
if (clipIO = CBOpen( OL ))
éLONG hookEntry ();
/* Fill out the IORequest */

clipIO->io Data = (char *) &hook;
clipIO->io_Length = 1;

48 Amiga ROM Kernel Reference Manual: Devices



clipIO->io_Command = CBD_CHANGEHOOK;

/* Set up the hook data *y
ch.ch_Task = FindTask (NULL);

/* Prepare the hook */
hook.h_Entry = hookEntry;
hook.h_SubEntry = clipHook;
hook.h_Data = &ch;

/* Start the hook */
if (DoIO (clipIO))

printf ("unable to set hook\n");
else

printf ("hook set\n");

/* Return success */

return ( cliplIO );
}

/* return failure */
return (NULL);
}

void CloseCB (struct IOClipReq *clipIO)
{

/* Fill out the IO request */
clipIO->io_Data = (char *) &hook;
clipIO->io_Length = 0;
clipI0->io_Command = CBD_CHANGEHOOK;

/* Stop the hook */
if (DoIO (clipIO))

printf ("unable to stop hook\n");
else

/* Indicate success */

printf ("hook is stopped\n");

CBClose (clipIO);
}

main (int argec, char **argv)
;truct IOClipReq *clipIO;
ULONG sig_rcvd;
printf ("Test v%$ld\n", version);
if (clipIO=OpenCB (OL))
iig_rcvd = Wait ((SIGBREAKF_CTRL C | SIGBREAKF_CTRL E));

if (sig_rcvd & SIGBREAKF CTRL_C)
printf (""C received\n");

if (sig_rcvd & SIGBREAKF_CTRL_E)

printf ("clipboard change, current ID is %1d\n", ch.ch_ClipID);

CloseCB(clipIO);
}
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Support Functions Called from Example Programs

/* Cbio.c
*
Provide standard clipboard device interface routines
such as Open, Close, Post, Read, Write, etc.

Compile with SAS C 5.10: LC -bl -cfistqg -v -y

FTXT. Writing, and reading complex FTXT, ILBM, etc.,
requires more work - under 2.0 it is highly recommended that

*
*
*
*
*
* NOTE - These functions are useful for writing, and reading simple
*
*
* you use iffparse.library.

*

/

#include <exec/types.h>
#include <exec/ports.h>
#include <exec/io.h>

#include <exec/memory.h>
#include <devices/clipboard.h>

#define CBIO 1
#include "cb.h"

#include <clib/exec_protos.h>
#include <clib/alib_protos.h>

#include <stdlib.h>
#include <stdio.h>
#include <string.h>

/****** cbiQ/CBOpen 3k kv d Kk Kk kK Kk ek ok kR R ok kK K Rk kR kR Rk ok k ke kR A ke kR kK ok ok ke ke ok
*

* NAME

* CBOpen () -- Open the clipboard.device

*

*  SYNOPSIS

* ior = CBOpen (unit)

*

* struct IOClipReq *CBOpen( ULONG )

*

* FUNCTION

* Opens the clipboard.device. A clipboard unit number
* must be passed in as an argument. By default, the unit
* number should be 0 (currently valid unit numbers are
* 0-255).

*

*  RESULTS

* A pointer to an initialized IOClipReq structure, or
* a NULL pointer if the function fails.

*

*

********t************i**********************i*********i*************/

struct IOClipReq *CBOpen (unit)
ULONG unit;
{

struct MsgPort *mp;
struct IOStdReq *ior;
if (mp = CreatePort (0L,0L))
if (ior=CreateExtIO(mp,sizeof (struct IOClipReq)))
if (! (OpenDevice ("clipboard.device",unit,ior,0L)))
return((struct IOClipReq *)ior);
DelezeExtIO(ior);
DeleéePort(mp);

}
return (NULL) ;

}
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JXXXXKX Chi0/CBCloSe XXAXKKXXKKAN KKK KKK KKK KKK AKX KKK AN AR KKK KA A KRR KX

NAME
CBClose () -- Close the clipboard.device

SYNOPSIS
CBClose ()

void CBClose ()
FUNCTION

Close the clipboard.device unit which was opened via

*
*
*
*
*
*
*
*
*
*
*
* CBOpen () .
*

*

**********************************************************t**t******/

void CBClose(ior)
struct IOClipReq *ior;
{

struct MsgPort *mp;
mp = ior->io_Message.mn_ReplyPort;
CloseDevice((struct IOStdReq *)ior);

DeleteExtIO((struct IOStdReq *)ior);
DeletePort (mp) ;

}

*Kkkkkk chio/CBWELLL@FTXT %% %k ok sk ok ok ok ok ok o 3k 3k 3k 3k 3k 3k 3k 3k 3k 3 3K 3 ok o ok ok ok ok ok o ok ok ok ok ok ok ok ok ok

NAME
CBWriteFTXT () -- Write a string of text to the clipboard.device

SYNOPSIS
success = CBWriteFTXT( ior, string)

int CBWriteFTXT (struct IOClipReq *, char ¥*)

Write a NULL terminated string of text to the clipboard.
The string will be written in simple FTXT format.

Note that this function pads odd length strings automatically
to conform to the IFF standard.

/

*

*

*

*

*

*

*

*

*

*  FUNCTION
*

*

*

*

*

*

*  RESULTS

* TRUE if the write succeeded, else FALSE.
*
*

*t*****ﬁi***********t**'k****ii‘k***************************t*********/

int CBWriteFTXT (ior,string)
struct IOClipReq *ior;
char *string;

{

ULONG length, slen;
BOOL odd;

int success;

slen = strlen(string);
odd = (slen & 1); /* pad byte flag */

length = (odd) ? slen+l : slen;
/* initial set-up for Offset, Error, and ClipID */
ior->io_Offset

ior->io_Error
ior->io_ClipID

o

0;
0;
0;
/* Create the IFF header information */

WriteLong(ior, (long *) "FORM"); /* "FORM" */
length+=12L; /* + "[size] FTXTCHRS" */

Clipboard Device 51



WriteLong(ior, &length); /* total length */
WriteLong(ior, (long *) "FTXT"); /* "FTXT" */
WriteLong(ior, (long *) "CHRS"); /* "“CHRS" *x/
WriteLong(ior, &slen); /* string length *x/

/* Write string */

ior->io_Data = (STRPTR)string;
ior->io_Length = slen;
ior->io_Command = CMD_WRITE;
DoIO( (struct IORequest *) ior);

/* Pad if needed */

if (odd)
{
ior->io_Data = (STRPTR)"";
ior->io_Length = 1L;
DoIO( (struct IORequest *) ior);
}

/* Tell the clipboard we are done writing */

ior->io_Command=CMD_UPDATE;
DoIO( (struct IORequest *) ior);

/* Check if io Error was set by any of the preceding IO requests */
success = ior-§>io_Error ? FALSE : TRUE;

return (success);

WriteLong(ior, ldata)
struct IOClipReq *ior;
long *ldata;

{

ior->io_Data (STRPTR) 1data;
ior->io_Length 4L;
ior->io_Command = CMD_WRITE;
DoIO( (struct IORequest *) ior);

if (ior->io_Actual == 4)
{

return( ior->io _Error 2? FALSE : TRUE);
}

return (FALSE) ;

}

/***i** cbio/CBQueryFTXT Ik A A KA KKKk AA AR KAk Ak Ak ok kk ko ko kkkkkkkk
*

* NAME

* CBQueryFTXT () -- Check to see if clipboard contains FTXT
*

* SYNOPSIS

* result = CBQueryFTXT( ior )

*

* int CBQueryFTXT (struct IOClipReq ¥*)

*

*  FUNCTION

* Check to see if the clipboard contains FTXT. If so,

* call CBReadCHRS() one or more times until all CHRS

* chunks have been read.

*

* RESULTS

* TRUE if the clipboard contains an FTXT chunk, else FALSE.
*

*  NOTES

* If this function returns TRUE, you must either call

* CBReadCHRS () until CBReadCHRS() returns FALSE, or

* call CBReadDone() to tell the clipboard.device that

* you are done reading.

*

*

*

‘kk******‘k*t***i‘k***k********‘k‘k‘kt******‘kt*******************t********/
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int CBQueryFTXT (ior)
struct IOClipReq *ior;

{
ULONG cbuff(4);

/* initial set-up for Offset, Error, and ClipID */

ior->io_Offset = 0;
ior->io_Error = 0;
ior->io_ClipID = 0;

/* Look for "FORM[size]FTXT" */

ior->io_Command = CMD_READ;
ior->io_Data = (STRPTR) cbuff;
ior->io_Length = 12;

DoIO( (struct IORequest *) ior);

/* Check to see if we have at least 12 bytes */
if (ior->io_Actual == 12L)

{
/* Check to see if it starts with "FORM" */
if (cbuff[0] == ID_FORM)

{

/* Check to see if its "FTXT" */

if (cbuff[2] == ID_FTXT)
return (TRUE) ;
}

/* It’s not "FORM[size]FTXT", so tell clipboard we are done */
}

CBReadDone (ior) ;

return (FALSE) ;
}

Jx*k*k%** cbio/CBReadCHRS **kkkdkddkkkkdkkkkkkkdkkkkkhkkkkkkk ok kkk ko k kKA Kk Kk

*

* NAME

* CBReadCHRS () -- Reads the next CHRS chunk from clipboard

*

*  SYNOPSIS

* cbbuf = CBReadCHRS( ior )

*

* struct cbbuf *CBReadCHRS (struct IOClipReq * )

*

*  FUNCTION

* Reads and returns the text in the next CHRS chunk

* (if any) from the clipboard.

*

* Allocates memory to hold data in next CHRS chunk.

*

*  RESULTS

* Pointer to a cbbuf struct (see cb.h), or a NULL indicating
* a failure (e.g., not enough memory, or no more CHRS chunks).
*

* ***Important***

*

* The caller must free the returned buffer when done with the
* data by calling CBFreeBuf ().

*

*  NOTES

* This function strips NULL bytes, however, a full reader may
* wish to perform more complete checking to verify that the

* text conforms to the IFF standard (stripping data as required).
*

* Under 2.0, the AllocVec() function could be used instead of
* AllocMem() in which case the cbbuf structure may not be

* needed.

*

*

*******************************************it***********************/
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struct cbbuf *CBReadCHRS (ior)
struct IOClipReq *ior;

{

ULONG chunk, size;
struct cbbuf *buf;
int looking;

/* Find next CHRS chunk */

looking = TRUE;
buf = NULL;

while (looking)
{
looking = FALSE;

if (ReadLong(ior, &chunk))
{

/* Is CHRS chunk 2?2 */
if (chunk == ID_CHRS)

{
/* Get size of chunk, and copy data */
if (ReadLong(ior, &size))

if (size)
buf=FillCBData(ior,size);
}

}

/* If not, skip to next chunk */
else

if (ReadLong(ior, &size))
{
looking = TRUE;
if (size & 1)
size++; /* if odd size, add pad byte */

ior->io_Offset += size;
}

}

if (buf == NULL)
CBReadDone (ior) ; /* tell clipboard we are done */

return (buf) ;

ReadLong(ior, ldata)
struct IOClipReq *ior;
ULONG *ldata;

{

ior->io_Command = CMD_READ;
ior->io_Data = (STRPTR) ldata;
ior->io_Length = 4L;

DoIO( (struct IORequest *) ior);

if (ior->io_Actual == 4)
{
return( ior->io Error ? FALSE : TRUE);
}

return (FALSE) ;
}
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struct cbbuf *FillCBData(ior,size)
struct IOClipReq *ior;

ULONG size;

{

register UBYTE *to,*from;

register ULONG x, count;

ULONG length;
struct cbbuf *buf, *success;

success = NULL;

if (buf
{

AllocMem(sizeof (struct cbbuf),MEMF_PUBLIC))

length = size;
if (size & 1)

length++; /* if odd size, read 1 more */
if (buf->mem = AllocMem(length+lL,MEMF_PUBLIC))

{

buf->size = length+lL;

ior->io_Command = CMD_READ;
ior->io_Data = (STRPTR)buf->mem;
ior->io_Length = length;

to = buf->mem;
count = O0L;

if (! (DoIO( (struct IOStdReq *) ior)))
if (ior->io_Actual == length)
{

success = buf; /* everything succeeded */

/* strip NULL bytes */
for (x=0, from=buf->mem ;x<size;x++)

if (*from)

*to = *from;
tot++;
count++;
}
from++;
}
*to=0x0; /* Null terminate buffer */

buf->count = count; /* cache count of chars in buf */
}
}

if (! (success))
FreeMem (buf->mem, buf->size);

if (! (success))
FreeMem(buf, sizeof (struct cbbuf));
}

return (success);
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JxXxkkkk chio/CBReadDOne * %% % % %k sk sk k sk % sk 3k sk ok K ok ok 5k 3 3k 3k 3k 3k 3k 3 3k 3k 3k 3k 3 3k 3k 3k ok ok ok ok ok ok ok ok ok ok k

NAME
CBReadDone () -- Tell clipboard we are done reading

SYNOPSIS
CBReadDone( ior )

void CBReadDone (struct IOClipReq * )

*
*
*
*
*
*
*
*
*
*  FUNCTION
* Reads past end of clipboard file until io Actual is equal to 0.
* This is tells the clipboard that we are done reading.

*

*

******************************************i*****t*******************/

void CBReadDone (ior)
struct IOClipReq *ior;
{

char buffer[256];

ior->io_Command = CMD_READ;

ior->io_Data = (STRPTR)buffer;
ior->io_Length = 254;

/* falls through immediately if io_Actual == 0 */

while (ior->io_Actual)

{

if (DoIO( (struct IORequest *) ior))
break;

}

}

/**i*i* cbio/CBFreeBuf % Kk sk kK sk Kk kK sk kK gk 3k Kk kK 3k 3k ok ok ko kK ok ok 3k ok ke ok ok o ok ok ok ok

NAME
CBFreeBuf () -- Free buffer allocated by CBReadCHRS ()

SYNOPSIS
CBFreeBuf ( buf )

void CBFreeBuf( struct cbbuf * )

*
*
*
*
*
*
*
*
*
*  FUNCTION
* Frees a buffer allocated by CBReadCHRS().
*

*

**i**i******************************************i*******************/

void CBFreeBuf (buf)

struct cbbuf *buf;

{

FreeMem (buf->mem, buf->size);
FreeMem(buf, sizeof (struct cbbuf));

}
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3 % % % % Y d ok % dr ko ok Kk ok ok 3k ok ok ok a3k ok ok a3 ok ok ok 9k 3k sk ok ok dk ok ok dk k3 ok dk o dk 3k Sk o o dk i ok vk ok 3k 3k i k3 kI ok ke ok
Hookface.asm

assembly routines for Chtest

*

*

* Assemble with Adapt hx68 hookface.a to hookface.o

* Link with Changehook Test.o as shown in Changehook_Test.c header
*
*

(228 228222222222 2282322223222 2222222223222t 8RRt sRRRE S
INCDIR ’include:’
INCLUDE ’exec/types.i’
INCLUDE ‘utility/hooks.i’

xdef _callHook
xdef _callHookPkt
xdef _hookEntry
xdef stubReturn

% % 3k 3k % % 3 % 3 ok 3 3k % 3k T A %k o ok 3k ok ok ok 3 o 3k ok ok ok 3k 3k ok 3 ok 3 % 3k 3k 3 % ok 3k 3k % o ok 3 I 3 3k o 3 ok 3 o o ok o ok ko ok ko

new hook standard
use struct Hook (with minnode at the top)

*** register calling convention: **x
A0 - pointer to hook itself
Al - pointer to parameter packed ("message")
A2 - Hook specific address data ("object," e.g, gadget )

*** C conventions: **x

Note that parameters are in unusual register order: a0, a2, al.
This is to provide a performance boost for assembly language
programming (the object in a2 is most frequently untouched).

It is also no problem in "register direct" C function parameters.

calling through a hook
callHook ( hook, object, msgid, pl, p2, ... ):
callHookPkt ( hook, object, msgpkt );

using a C function: CFunction( hook, object, message );
hook.h_Entry = hookEntry;
* hook.h SubEntry = CFunction;
% % % 3 F % ok K ok K ok kT K K Kk Kk K Kk K ok ok Kk ok Kok ok 3 ok ok sk ok K sk ok ok ok ok o ke ok ok ok ok ok ok Kk kK Kk Kk Kk ok

* C calling hook interface for prepared message packet

O b % Ok % O % % O O % A N O O H % X N

_callHookPkt:
movem.l a2/a6,-(sp) ; protect
move.l 12(sp),a0l ; hook
move.l 16(sp),a2 ; object
move.l 20(sp),al ; message
; m———— now have registers ready, invoke function
pea.l hreturn (pc)
move.l h_Entry(a0),-(sp) ; old rts-jump trick
rts
hreturn:
movem.l (sp)+,a2/a6
rts

* C calling hook interface for "varargs message packet™"

_callHook:
movem.l a2/a6,-(sp) ; protect
move.l 12(sp),al ; hook
move.l 16(sp),a2 ; object
lea.l 20(sp),al ; message
; mm——— now have registers ready, invoke function
pea.l hpreturn (pc)
move.l h_Entry(a0),-(sp) ; old rts-jump trick
rts
hpreturn:
movem.l (sp)+,a2/aé6
rts

* entry interface for C code (large-code, stack parameters)
_hookEntry:

move.l al,-(sp)

move.l a2,-(sp)

move.l a0,-(sp)

move.l h_SubEntry(a0),a0 ; C entry point
jsr (a0)
lea 12 (sp),sp
_stubReturn:
rts
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Include File for the Example Programs

/***ti*******************t*********t********************************t***

*

* cb.h -- Include file used by clipdemo.c, changehook_test.c and cbio.c

*

***i***t****tt***tttit******************ﬁttt*********ti********i****i**/

struct cbbuf {

ULONG size;

ULONG count;

UBYTE *mem;
};

#define

#define
#define
#define

#ifdef CBIO
/* prototypes */

struct IOClipReq
void

int

int

struct cbbuf
void

void

/* routines which are meant to be used internally by routines in cbio */

int
int
struct cbbuf

#else
/* prototypes */

extern
extern
extern
extern
extern
extern
extern

struct IOClipReq
void

int

int

struct cbbuf
void

void

#endif

MAKE_ID(a,b,c,d)

/* size of memory allocation

*/

/* number of characters after stripping */

/* pointer to memory containing data

((a<<24L)

*CBOpen
CBClose
CBWriteFTXT
CBQueryFTXT
*CBReadCHRS
CBReadDone
CBFreeBuf

WriteLong
ReadLong
*FillCBData

*CBOpen
CBClose
CBWriteFTXT
CBQueryFTXT
*CBReadCHRS
CBReadDone
CBFreeBuf

| (b<<16L)

ID_FORM MAKE_ID(‘F’,’0’,’R’,'M’)
ID_FTXT MAKE_ID(’'F’,’T’,'X’,'T’)
ID_CHRS MAKE_ID(’C’,’H’,'R’,’'S')

( ULONG
(struct
(struct
(struct
(struct
(struct
(struct

(struct
(struct
(struct

( ULONG
(struct
(struct
(struct
(struct
(struct
(struct

*/

| (c<<8L) | d)

):

IOClipReq
IOClipReq
IOClipReq
IOClipReq
IOClipReq
cbbuf *);

IOClipReq *, long *);
IOClipReq *, ULONG ¥*);
IOClipReq *, ULONG);

);

IOClipReq *);
IOClipReq *, char *);
IOClipReq *)
IOClipReq
IOClipReq
cbbuf *);

"
*):
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Additional Information on the Clipboard Device

Additional programming information on the clipboard device can be found in the include files for
the clipboard device, iffparse library and utility library, and the Autodocs for all three. They are
contained in the Amiga ROM Kernel Reference Manual: Includes and Autodocs.

Clipboard Device Information

INCLUDES devices/clipboard.h
devices/clipboard.i
libraries/iffparse.h
libraries/iffparse.h
utility/hooks.h
utility/hooks.i

AUTODOCS clipboard.doc
iffparse.doc
utility.doc
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chapter four
CONSOLE DEVICE

The console device provides the text-oriented interface for Intuition windows. It acts like an
enhanced ASCII terminal obeying many of the standard ANSI sequences as well as special sequences
unique to the Amiga. The console device also provides a copy-and-paste facility and an internal
character map to redraw a window when it is resized.

New Console Features for Version 2.0

Feature Description

CONU_LIBRARY New #define
CONU_STANDARD New #define
CONU_CHARMAP Console Unit
CONU_SNIPMAP Console Unit
CONFLAG_DEFAULT Console Flag
CONFLAG_NODRAW_ON_NEWSIZE Console Flag

Compatibility Warning: The new features for the 2.0 console device are not backwards
compatible.
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Console Device Commands and Functions

Command

Operation

CD_ASKDEFAULTKEYMAP Get the current default keymap.

CD_ASKKEYMAP

Get the current key map structure for this console.

CD_SETDEFAULTKEYMAP  Set the current default keymap.

CD_SETKEYMAP
CMD_CLEAR

CMD_READ

CMD_WRITE

Set the current key map structure for this console.

Remove any reports waiting to satisfy read requests from the
console input buffer.

Read the next input, generally from the keyboard. The form of
this input is as an ANSI byte stream.

Write a text record to the display interpreting any ANSI control
characters in the record.

Console Device Function

CDInputHandler()
RawKeyConvert()

Handle an input event for the console device.
Decode raw input classes and convert input events of type
IECLASS_RAWKEY to ANSI bytes based on the keymap in use.

Exec Functions as Used in This Chapter

AbortIO()
CheckIO()
CloseDevice()

DoIO()
GetMsg()
OpenDevice()

OpenLibrary()
OpenWindow()
SendIO()
Wait()
WaitIO()
WaitPort()

Abort an I/O request to the console device.

Return the status of an I/O request.

Relinquish use of the console device. All requests must be complete
before closing.

Initiate a command and wait for completion (synchronous request).
Get the next message from the reply port.

Obtain use of the console device. You specify the type of unit and its
characteristics in the call to OpenDevice().

Gain access to a library.

Open an intuition window.

Initiate a command and return immediately (asynchronous request).
Wait for one or more <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>