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Infroduction

About this book

The Amiga Technical Reference Series is the official guide to programming Commodore’s Amiga
computers. This volume, the Amiga ROM Kernel Reference Manual: Includes and Autodocs, contains

alphabetically organized Autodoc function summaries and listings of the Amiga system include files.

Autodocs are descriptions of the Amiga’s system functions. The include files list the Amiga’s system
definitions and data structures. This revised edition has been updated for Release 2 of the Amiga

operating system.
This manual is the essential quick reference for all Amiga programmers. It contains:

Q Summaries of the system library functions

J Summaries of the system device commands

J Summaries of system resource calls

U Summaries of the amiga.lib functions and source code

Q C language include files (.h files)

O Assembly language include files (.i files)

Q Handy charts designed to ease debugging and exploring

The other manuals in this series are the Amiga User Interface Style Guide, the Amiga ROM Kernel
Reference Manual: Libraries, the Amiga ROM Kernel Reference Manual: Devices, and the Amiga Hardware

Reference Manual.



About the examples

Except as noted, 68000 assembly language examples have been assembled under the Innovatronics CAPE
assembler V2.x, the HiSoft Devpac assembler V1.2, and the Lake Forest Logic ADAPT assembler 1.0. No

substantial changes should be required to switch between assemblers.

C examples have been compiled under SAS C, version 5.10a and Manx Aztec C 68K, version 5.0d.
Default compiler options are used in both cases. All the C examples assume that the automatic Ctrl-C

feature of the compiler has been disabled. Add this code to each example to complete it:
For SAS C (and Lattice C revisions 4.0 and greater)

Compile with: lc -L <filename>.c

/* Add this function before main(). This overrides the default
* Lattice CTRL-C trap. If this function returns zero, then the
* CTRL-C event will be ignored */

int CXBRK ( void ) { return(0); }
int chkabort( void ) { return(0); }
For Aztec C

Compile with: cc <filename>.c
ln <filename.o> -lc

/* Add this near the top */
#include <functions.h>

/* Add this before main() */
extern int Enable Abort; /* reference abort enable */

/* Add this after main(), as the first active line in the program */
Enable Abort=0; /* turn off CTRL-C */



General Amiga development guidelines

The environment of the Amiga computer is quite different than that of many other systems. The Amiga is
a multitasking platform, which means multiple programs can run on a single machine simultaneously.
However, for multitasking to work correctly, care must be taken to ensure that programs do not interfere

with one another. It also means that certain guidelines must be followed during programming.

Q Check for memory loss. Operate your program, then exit. Write down the amount of free memory.
Repeat the operation of your program and exit. The amount of free memory remaining should be
exactly the same. Any difference indicates a serious problem in your cleanup. (Beware when
checking the amount of free memory - some memory loss is normal the first time you open a
device or disk-based library because the system has to allocate memory to accommodate them.

That is why you should run the program once before checking free memory.)

Q Use all of the program debugging and stress tools that are available when writing and testing your
code. New debugging tools such as Enforcer, MungWall, and Scratch can help find uninitialized
pointers, attempted use of freed memory and misuse of scratch registers or condition codes (even

in programs that appear to work perfectly).

Q Always make sure you actually get any system resource that you ask for. This applies to memory,
windows, screens, file handles, libraries, devices, ports, etc. Where an error value or return is
possible, ensure that there is a reasonable failure path. Many poorly written programs will
appear to be reliable, until some error condition (such as memory full or a disk problem) causes

the program to continue with an invalid or null pointer, or branch to untested error handling
code.

Q Always clean up after yourself. This applies for both normal program exit and program termination
due to error conditions. Anything that was opened must be closed, anything allocated must be
deallocated. It is generally correct to do closes and deallocations in reverse order of the opens
and allocations. Be sure to check your development language manual and startup code; some
items may be closed or deallocated automatically for you, especially in abort conditions. If you

write in the C language, make sure your code handles Ctrl-C properly.



U Remember that memory, peripheral configurations, and ROMs differ between models and between
individual systems. Do not make assumptions about memory address ranges, storage device
names, or the locations of system structures or code. Never call ROM routines directly. Beware
of any example code you find that calls routines at addresses in the $F00000 - $FFFFFF range.
These are ROM routines and they will move with every OS release. The only supported interface

to system ROM code is through the library, device, and resource calls.

U Never assume library bases or structures will exist at any particular memory location. The only
absolute address in the system is $00000004, which contains a pointer to the exec.library base.
Do not modify or depend on the format of private system structures. This includes the poking of

copper lists, memory lists, and library bases.

U Never assume that programs can access hardware resources directly. Most hardware is controlled
by system software that will not respond well to interference from other programs. Shared
hardware requires programs to use the proper sharing protocols. Use the defined interface; it is

the best way to ensure that your software will continue to operate on future models of the Amiga.

0 Never access shared data structures directly without the proper mutual exclusion (locking).

Remember that other tasks may be accessing the same structures.

U The system does not monitor the size of a program’s stack. Take care that your program does not
cause stack overflow, and provide enough extra stack space for the possibility that future

revisions of system functions might require additional stack space.

U Never use a polling loop to test signal bits. If your program waits for external events like menu
selection or keystrokes, do not bog down the multitasking system by busy-waiting in a loop.

Instead, let your task go to sleep by Wait()ing on its signal bits. For example:

signals = (ULONG)Wait ( (1<<windowPtr->UserPort->mp SigBit) |
(1<<consoleMsgPortPtr->mp SigBit) ) ;

This turns the signal bit number for each port into a mask, then combines them as the argument
for the exec.library/Wait() function. When your task wakes up, handle all of the messages at
each port where the SigBit is set. There may be more than one message per port, or no messages
at the port. Make sure that you ReplyMsg() to all messages that are not replies themselves. If
you have no signal bits to Wait() on, use Delay() or WaitTOF() to provide a measured delay.



Q Tasks (and processes) execute in 680x0 user mode. Supervisor mode is reserved for interrupts, traps,
and task dispatching. Take extreme care if your code executes in supervisor mode. Exceptions

while in supervisor mode are deadly.

Q Most system functions require a particular execution environment. All DOS functions and any
functions that might call DOS (such as the opening of a disk-resident library, font, or device) can
only be executed from a process. A task is not sufficient. Most other ROM kernel functions may

be executed from tasks. Only a few may be executed from interrupts.

Q Never disable interrupts or multitasking for long periods. If you use Forbid() or Disable(), you
should be aware that execution of any system function that performs the Wait() function will
temporarily suspend the Forbid() or Disable() state, and allow multitasking and interrupts to
occur. Such functions include almost all forms of DOS and device I/0O, including common

“’stdio” functions like printf().

Q Never tie up system resources unless it is absolutely necessary. For example, if your program does
not require constant use of the printer, open the printer.device only when you need it. This will
allow other tasks to use the printer while your program is running.You must provide a

reasonable error response if a resource is not available when you need it.

Q All data for the custom chips must reside in Chip memory (type MEMF_CHIP). This includes
bitplanes, sound samples, trackdisk buffers, and images for sprites, bobs, pointers, and gadgets.
The AllocMem() call takes a flag for specifying the type of memory. A program that specifies
the wrong type of memory may appear to run correctly because many Amigas have only Chip
memory. (On all models of the Amiga, the first 512K of memory is Chip memory and in some

later models, Chip memory may occupy the first one or two megabytes).

However, once expansion memory has been added to an Amiga (type MEMF_FAST), any
memory allocations will be made in the expansion memory area by default. Hence, a program
can run correctly on an unexpanded Amiga which has only Chip memory while crashing on an
Amiga which has expanded memory. A developer with only Chip memory may fail to notice

that memory was incorrectly specified.

Most compilers have options to mark specific data structures or object modules so that they will

load into Chip RAM. Some older compilers provide the Atom utility for marking object modules.



If this method is unacceptable, use the AllocMem() call to dynamically allocate Chip memory,
and copy your data there.

When making allocations that do not require Chip memory, do not explicitly ask for Fast
memory. Instead ask for memory type MEMF_PUBLIC or 0L as appropriate. If Fast memory is

available, you will get it.

( Never use software delay loops! Under the multitasking operating system, the time spent in a loop
can be better used by other tasks. Even ignoring the effect it has on multitasking, timing loops
are inaccurate and will wait different amounts of time depending on the specific model of Amiga
computer. The timer.device provides precision timing for use under the multitasking system and
it works the same on all models of the Amiga. The AmigaDOS Delay() function or the
graphics.library/WaitTOF() function provide a simple interface for longer delays. The 8520
1/0 chips provide timers for developers who are bypassing the operating system (see the Amiga

Hardware Reference Manual for more information).

(1 Always obey structure conventions!

All non-byte fields must be word-aligned. Longwords should be longword-aligned for

performance.

All address pointers should be 32 bits (not 24 bits). The upper byte must never be used for data.

Fields that are not defined to contain particular initial values must be initialized to zero. This

includes pointer fields.
All reserved or unused fields must be initialized to zero for future compatibility.

Data structures to be accessed by the custom chips, public data structures (such as a task control
block), and structures which must be longword aligned must not be allocated on a

program’s stack.

Dynamic allocation of structures with AllocMem() provides longword aligned memory of a

specified type with optional initialization to zero, which is useful in the allocation of

structures.



For 68010/68020/68030/68040 compatibility

Special care must be taken to be compatible with the entire family of 68000 processors:

Q Do not use the upper 8 bits of a pointer for storing unrelated information. The 68020, 68030, and
68040 use all 32 bits for addressing.

0 Do not use signed variables or signed math for addresses.

Q Do not use software delay loops, and do not make assumptions about the order in which

asynchronous tasks will finish.

U The stack frame used for exceptions is different on each member of the 68000 family. The type
identification in the frame must be checked! In addition, the interrupt autovectors may reside in a

different location on processors with a VBR register.

Q Do not use the MOVE SR, <dest> instruction! This 68000 instruction acts differently on other
members of the 68000 family. If you want to get a copy of the processor condition codes, use the

exec.library /GetCC() function.

Q Do not use the CLR instruction on a hardware register which is triggered by Write access. The 68020
CLR instruction does a single Write access. The 68000 CLR instruction does a Read access first,
then a Write access. This can cause a hardware register to be triggered twice. Use MOVE .x #0,

<address> instead.

Q Self-modifying code is strongly discouraged. All 68000 family processors have a pre-fetch feature.
This means the CPU loads instructions ahead of the current program counter. Hence, if your
code modifies or decrypts itself just ahead of the program counter, the pre-fetched instructions
may not match the modified instructions. The more advanced processors prefetch more words.

If self-modifying code must be used, flushing the cache is the safest way to prevent troubles.

Q The 68020, 68030 and 68040 processors all have instruction caches. These caches store recently used
instructions, but do not monitor writes. After modifying or directly loading instructions, the
cache must be flushed. See the exec.library/CacheClearU() Autodoc for more details.



If your code takes over the machine, flushing the cache will be trickier. You can account for the

current processors, and hope the same techniques will work in the future:

CACRF_ClearlI

ClearICache:

cic_040:
cic_exit:

EQU $0008 ;Bit for clear instruction cache
;Supervisor mode only. Use only if you have taken
;over the machine. Read and store the ExecBase
;processor AttnFlags flags at boot time, call this
;code only if the "68020 or better"™ bit is set.

dc.w $4E7A,$0002 ;MOVEC CACR, DO

tst.w dO ;movec does not affect CC’s
bmi.s cic_040 ;A 68040 with enabled cache!
ori.w #CACRF_ClearI,d0

dc.w S$4E7B,$0002 ;MOVEC DO, CACR

bra.s cic_exit

dc.w $f4b8 ;CPUSHA (IC)

Hardware programming guidelines

If you find it necessary to program the hardware directly, then it is your responsibility to write code that

will work correctly on the various models and configurations of the Amiga. Be sure to properly request

and gain control of the hardware resources you are manipulating, and be especially careful in the

following areas:

Q Kickstart 2.0 uses the 8520 Complex Interface Adaptor (CIA) chips differently than 1.3 did. To

ensure compatibility, you must always ask for CIA access using the cia.resource/ AddICRVector()

and RemICRVector() functions. Do not make assumptions about what the system might be using

the CIA chips for. If you write directly to the CIA chip registers, do not expect system services

such as the trackdisk.device to function. If you are leaving the system up, do not read or write to

the CIA Interrupt Control Registers directly; use the cia.resource/ AbleICR(), and SetICR()

functions. Even if you are taking over the machine, do not assume the initial contents of any of

the CIA registers or the state of any enabled interrupts.

Q All custom chip registers are Read-only or Write-only. Do not read Write-only registers, and do not

write to Read-only registers.

U Never write data to, or interpret data from the unused bits or addresses in the custom chip space.

To be software-compatible with future chip revisions, all undefined bits must be set to zeros on

writes, and must be masked out on reads before interpreting the contents of the register.



Q Never write past the current end of custom chip space. Custom chips may be extended or enhanced

to provide additional registers, or to use bits that are currently undefined in existing registers.

Q Never read, write, or use any currently undefined address ranges or registers. The current and

future usage of such areas is reserved by Commodore and is subject to change.

Q Never assume that a hardware register will be initialized to any particular value. Different versions
of the OS may leave registers set to different values. Check the Amiga Hardware Reference

Manual to ensure that you are setting up all the registers that affect your code.

Additional assembler development guidelines

If you are writing in assembly language there are some extra rules to keep in mind in addition to those

listed above.

Q Never use the TAS instruction on the Amiga. System DMA can conflict with this instruction’s

special indivisible read-modify-write cycle.

0 System functions must be called with register A6 containing the library or device base. Libraries and
devices assume A6 is valid at the time of any function call. Even if a particular function does not
currently require its base register, you must provide it for compatibility with future system

software releases.

O Except as noted, system library functions use registers D0, D1, A0, and A1 as scratch registers and
you must consider their former contents to be lost after a system library call. The contents of all
other registers will be preserved. System functions that provide a result will return the result

in DO.

0 Never depend on processor condition codes after a system call. The caller must test the returned

value before acting on a condition code. This is usually done with a TST or MOVE instruction.



Commodore Applications and Technical Support (CATS)

Commodore maintains a technical support group dedicated to helping developers achieve their goals
with the Amiga. Currently, technical support programs are available to meet the needs of both smaller,
independent software developers and larger corporations. Subscriptions to Commodore’s technical
support publication, Amiga Mail, is available to anyone with an interest in the latest news, Commodore

software and hardware changes, and tips for developers.

To request an application for Commodore’s developer support program, or a list of CATS technical

publications send a self-addressed, stamped, 9" x 12" envelope to:

CATS-Information
1200 Wilson Drive
West Chester, PA 19380-4231

Error Reports

In a complex technical manual, errors are often found after publication. When errors in this manual are
found, they will be corrected in a subsequent printing. Updates will be published in Amiga Mail,

Commodore’s technical support publication.

Bug reports can be sent to Commodore electronically or by mail. Submitted reports must be clear,
complete, and concise. Reports must include a telephone number and enough information so that the

bug can be quickly verified from your report (i.e., please describe the bug and the steps that produced it).

Amiga Software Engineering Group
ATTN: BUG REPORTS
Commodore Business Machines
1200 Wilson Drive

West Chester, PA 19380-4231

USA

BIX: amiga.com/bug.reports  (Commercial developers)
amiga.cert/bug.reports  (Certified developers)
amiga.dev/bugs (Others)

USENET: bugs@commodore.COM or uunet!cbmvax'bugs
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Library Autodocs

Most of the Amiga’s operating system is divided into groups of functions called libraries. Libraries reside
either in the Amiga’s ROM or on disk. Once a library is opened, any of its functions can be called. For
example, if you want to call the Read() function to read data from disk you must first open the DOS
library. In general, to do anything useful on the Amiga you must first open a library.

This section contains summaries for all the functions in all of the libraries that are built into the Amiga’s
operating system software. These summaries have been automatically extracted from the original source

code and are called Autodocs (for automatic documentation).

The Autodoc files are organized alphabetically by library, one document for each function call. For
additional tutorial information on each of the libraries and more details about the Amiga’s library
mechanism refer to the Amiga ROM Kernel Reference Manual: Libraries. Only a brief introduction is given
here. The exec.library is the system’s master library and is always open. One Exec function,

OpenlLibrary(), is used to open all other libraries.

Usage is as follows:
struct LibBase *LibBase; /* Global: declare this above main() */
LibBase = Openlibrary("library.name",version);

if ('LibBase) { /* Library did not open, so exit */ }
else { /* Library opened, use functions */ 1}

where:

LibBase is a pointer to the library base. This is a global variable used by the system to handle
function calls. In the code above, if the library cannot open for some reason LibBase will equal 0.
The variable name for a library base pointer is different for each library. Refer to the list below

for the appropriate name.

11



library.name is a string that describes the name of the library you wish to open. The list of

library names is given below.

version should be set to the earliest acceptable library version. A value of 0 matches any
version. A value of 33 means you require at least version 33 or a later version of the library. If

you specify a higher version number than is present in the system, OpenLibrary() will fail (return

0). For the system libraries, the following table applies:

Many of the libraries and functions documented in this manual are available in all versions of the
Amiga operating system. Others are completely new and cannot be used unless you have

successfully opened the appropriate version of the library.

The functions which are new for V36 or V37 are marked with (v36) or (V37) in the NAME
line of the function Autodoc. These new functions are not available in earlier versions of the
Amiga libraries. If your code calls any system function that is marked with (V36) or (v37)

then use a matching version number (36, 37, or higher) when opening the library.

Exit gracefully and informatively if the required library version is not available. Please note that

since V34 Kickstart is nearly identical to V33, it is generally not wise to require V34.

12



The OpenLibrary() function returns the address of the library base, which you must assign to a specific
global system variable. The list of global system variable names for each library is given below (case is
important.) The system uses the library base to access the functions of the library. If the library cannot
open for some reason, the OpenLibrary() function returns zero. Library bases represent a midpoint in the

library. Below the base are the function vectors, above the base is the library data area:

<+——Higher address
Data area

Library Base Pointer

Function 1
Function 2

Function n

«— Lower address

The names of the libraries that are currently part of the Amiga system software and their associated

library base pointer names are:

13



All Amiga libraries accept parameters in registers, and return the result in data register D0. All routines
return a full 32 bit longword unless noted otherwise in the function Autodoc. This allows programs and
functions that are written in assembler to communicate quickly. It also eliminates the dependence on the
stack frame conventions of any particular language. Some C language compilers for the Amiga can
generate parameters directly into registers, others translate any Amiga library call into a stub routine that
moves parameters from the stack to registers. See the discussion of “amiga.lib” in the Linker Libraries

section of this book for more details.

Complete examples of how to open and close a library follow.

*

A complete ready-to-compile example of library use.
The library is opened, checked, used and closed.

See the intuition.library document for a description
of what the DisplayBeep() function does.

b I S B N

~

struct Library *OpenLibrary(); /* declare return type */
struct IntuitionBase *IntuitionBase; /* get storage for base */

void main ()
{
IntuitionBase=(struct IntuitionBase *)
OpenLibrary("intuition.library",33L);

if (!IntuitionBase) /* check if it actually opened */
exit (20) ; /* a return value of 20 indicates failure */
DisplayBeep (0L) ; /* use the library function */

Closelibrary(IntuitionBase) ;

14
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*
* A complete ready-to-assemble example of library use. The intuition
* library is opened, checked, used, and closed. See the intuition
* document for a description of what the DisplayBeep() function does.
*
* When calling an Amiga library, the base pointer *must* be in
* A6... the library is free to depend on this. Registers DO0,D1,A0
* and Al may be destroyed by the library, all others will be preserved.
*
_AbsExecBase EQU 4 ;Where exec’s library base is
XREF _LVOOpenLibrary ;Offset from base for OpenLibrary
XREF _LVOCloselibrary ;"
XREF _LVODisplayBeep ;"
move.l  AbsExecBase,ab ;Move exec.library base to a6
lea.l IntuiName (pc) ,al ;Pointer to "intuition.library"™
moveq #33,d0 ;Version
jsr _LVOOpenLibrary(a6) ;Call exec’s OpenLibrary()
tst.1 do
bne.s open_ok
moveq #20,d0 ;Set failure code
rts ;Failed exit
open_ ok move.l d0,a6 ;Put IntuitionBase in a6.
suba.l a0,a0 ;Load zero into a0
jsr _LvVODisplayBeep (a6) ;Call intuition’s DisplayBeep ()
move.l a6,al ;Put IntuitionBase into al
move.l  AbsExecBase,a6
jsr _LVOCloselibrary(a6) ;Call exec’s Closelibrary()
moveq #0,d0 ;Set return code
rts

IntuiName: dc.b ’‘intuition.library’,0
END

15
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