





Installation Guide

System requirements

0 Red Hat Linux 6.1 running Xfree86
o 32 MB or RAM (64 MB recommended)
o 100 MB of hard drive space

To install the Amiga SDK

Start Linux and then Xfree86.

Mount the Amiga SDK CD

Run setup from the Amiga SDK CD.

Follow the instructions in the setup program.
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Developer ID

You will be asked for a developer ID. It can be obtained from

http://www.amigadev.net/developer/register or by calling
425-396-5640.

System ID

Once you have obtained your developer ID you will be asked
for an unlock code. You can obtain your unlock code at
http://www.amigadev.net/developer/dbase/unlock.php or by
calling 425-396-5640.

Starting the Amiga OS

You may start the Amiga OS by typing intent_shell from a
Linux shell prompt.



Contacting DEV Support

We encourage you to thoroughly research the developer web site
at www.amigadev.net or to send e-mail to developer@amiga.com
to answer any questions you have about the Amiga SDK. Once
you have exhausted these resources and you still can’t find what
you are looking for call 425-396-5640 between the hours of 8:30
a.m. and 5:30 p.m. Pacific Standard Time.
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Introduction

When this volume was proposed, the Amiga development team checked out all the
documentation that they would like to include in printed form with the system
shipped to third-party developers. It came to 1,500 pages, and even then there
were further topics which we would have liked to document but which were too
new and fluid to meet the deadline.

Rather than ship you a book that would be dauntingly difficult to read, and might
be almost as thick as it was wide, we have condensed the details of the core of the
new Amiga architecture into this (relatively) slim volume. This is not the whole
story, but is enough of an overview to illustrate what we’ve got already, and where
we are going.

Additional information about the Kernel of the system, the Shell and the Virtual
Processor architecture is on your Developer CD, in PDF form, along with all the
tools you need to read and print those documents.

Currently the Amiga OS is hosted on top of various platforms so that we can put it
in your hands quickly. This allows you to begin developing tools and parts of the
the new Amiga OS. Everything on the CD is geared towards introducing you to
the VP language and helping you port your favorite tools to the Amiga platform.
Good luck and enjoy!



Proprietary rights

Many of the designations used by manufacturers and sellers to distinguish their
products are claimed as trademarks. Where those designations appear in this
book and the publisher was aware of a trademark claim, the designations have
been printed in initial capitals. Amiga and the Amiga logo are registered
trademarks of Amiga, Inc.

Copyright © 1998-2000 by Amiga Incorporated and contributors

All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without the prior written
permission of the publisher.

Warning

Despite best efforts, the information described in this manual may contain errors
and may not function as described. All information is subject to enhancement or
upgrade for any reason including to fix bugs add features or change performance.

Disclaimer

Amiga Incorporated ("Amiga") makes no warranties, either expressed or implied,
with respect to the information described herein, its quality, performance,
merchantability, or fitness for any particular purpose. Such information is provided
on an "as is" basis. The entire risk as to their quality and performance is with the
user. Should the information prove defective, the user (and not their creator,
Amiga, their distributors, nor their retailers) assumes the entire cost of all
necessary damages. In no event will Amiga be liable for direct, indirect, incidental,
or consequential damages resulting from any defect in the information even if it
has been advised of the possibility of such damages. Some laws do not allow the
exclusion or limitation of implied warranties or liabilities for incidental or
consequential damages, so the above limitation or exclusion may not apply.

Realisation

This book was edited and formatted with Final Writer 5, Ghostscript, APDF and
DPaint IV AGA on a Classic Amiga 4000 with a Cyberstorm 68060 processor.

Feedback

We welcome feedback about this document. In the first instance this should be
addressed by email to developer@amiga.inc Questions requiring a specific
answer from our support staff should be addressed to support@amiga.inc



Table of Contents

Table of lllustrations xviii
The New Amiga 1
Programming Environments 1
Software Infrastructure 1
Heritage 2
The VP Revolution 3
Amiga and Linux 4
The Amiga Loader 4
Loader options 5
Environment Variables 5
ELATE_ISINTERACTIVE 5
ELATE_KTRACE 5
ELATE_BREAKCHAR 6

Loader switches 6
Host Libraries 7
Interfacing to Native Filesystems 7
Debugging Amiga 8
xebug 10
The Amiga Interface 10
Amiga Help Functions 10
Overview of the Amiga Shell 11
Command Conventions 11
Command Options 11

Simple Shell Commands 12
Listing directories with Is 12
Concatenate Named Files with cat 12
Benchmark current speed 13
Leaving Amiga via Exit and Shutdown 13
Directory Structure 14
Using Amiga Java 14
Simple Customisation 16
Virtual Processor Architecture 17
Components 18
Data types 18
Main Registers 20

Amiga Development Table of Contents iii



Addresses
Protection
Alignment
VPcode program source
Addressing modes
Macro Instructions
High-level macros
Assembly-time macros
Jumping around
Tools
Obiject orientated calls
Conditional tests
Further reading

VP Programmers’ Quick Reference

Instruction Types Description
Expression Types Description
Conditions Description
Abbreviations for Types
Instruction suffixes, formats and sizes
General purpose registers
Special purpose registers
High-level language macros
Assembly-time macros
Structures
Printf & Tracef formatting
Format Flags
Format Qualifiers
Format Conversions

Introduction to Java

Hello World

The Java Platform
Java bytecode
The Java Virtual Machine
The Registers
The Method Area
The Stack
The Garbage-Collected Heap
The Libraries
Object-Oriented Programming
Classes
Subclasses

22
22
23
23
24
25
26
27
27
27
29
29
30

31

31
31
31
31
31
32
32
32
32
32
32
32
32
32

33

33

34
34
34
35
35
35
35
36

36
36
37

iv  Table of Contents Amiga Development



Single Inheritance 37

Class Variables and Class Methods 37
Access Control 38
Packages 38

JIT, the Just In Time Compiler 38
Avoiding Constant Recompilation 39
Garbage Collection 39
Java and Embedded Systems 40
Real-Time Behaviour 40
Memory 40
The Amiga Java Platform 41
Small Footprint 41
Object-Based Programming 41
Amiga Dynamics 42
Real-Time Multithreading 42
Translating a Java Language Class 43
Translating into Tools 44
Running Non-Text Files 44
Amiga Java Architecture 45
Java Technology and Amiga 45
The Java Platform 46
The Java Virtual Machine 46

The Java Libraries 46

Virtual Machine and Library Testing 47
Transporting Amiga, Java Technology Edition 47
Objects and Amiga 48
Multithreading 49
Using Amiga Java 50
The Development Environment 50
Jcode Translation and Execution 50
Mixing Dynamic and Static Execution 50
Dynamic Run-Time Execution of Java bytecode 51
Running The Application 51
Static Build-Time Translation of Java bytecode 52
Translating Programs with Multiple Classes 52
Directory Mappings 52
Garbage Collection 52
The Amiga applet viewer 53
The class loader 54

Java archives 54

Java Beans 54
Unicode 56
Web connections 56

Amiga Development Table of Contents v



The Amiga C Compiler 57

Front End 57
Pre-processor 57

C to Assembler Translator 57
Object Files Generator 58
Linker 58
Labels 60
Assembler 60
Compiling C 61
Pre-processing 61
Translation 61
Linking 61
Assembly 61
Compilation Examples 62
Default Paths 62
Compiler Configuration and Implementation Notes 63
Data Formats 63
Register Usage 63
Function Call Conventions 63
Stack Usage 64
Debugger Support 64
Tracing Support 64

Tool Generation Support 64
Packed Alignment 64

Error Messages 65
Troubleshooting 65
exit() and taos_exit() 65
main() 65
Device Driver Interrupt Handlers 65
Porting existing C code 66
Data Type Conversions 67
errno 67
Compiler Options 68
The vpcc Command Line 68
Command line options 69

Default options and paths 73
Compilation examples 74
vpld Options 74
vpld pseudo-ops 76
Module Control 76
Linkonce blocks 78
Multiple modules 78

Module start 79

vi Table of Contents Amiga Development



Declarations 79

Data Initialisation Pseudo-ops 83

Code Pseudo-ops 84
Diagnostics Pseudo-ops 85
Interface Pseudo-ops 87
Compatibility Pseudo-ops 88
More about Amiga C 89
Portability 89
Re-usable Tools 90
Greeting the world 91
Building and using tools with C 92
Declaring Tool Calls 92
Using Tools in C++ 93
C++ to Assembler Translator 93
Creating qcallable tools in C 94
demo/example/c/mathtest.c 96
demo/example/c/mathtest.h 96
demo/example/c/usemath.c 96
Object-based style 97
Design issues 97
Memory Structure 98
Class include files 98
baseclass code 98
subclass code 98
Instance allocation and deallocation 99
Defining a Class and Method Coding 99
Example baseclass method framework: 100
Allocation and De-allocation of Memory 101
Allocating memory using the _new tool 102
Allocator code 102
Deallocating memory using the _delete tool 103
Deallocator code 103
Initialising and deinitialising instance data 103
Baseclass code 105
Defining a Subclass 107
Subclass methods 108
Subclass code 108
Calling an object from within an application 110
The named call 110
Baseclass test 111

Amiga Development Table of Contents  vii



Subclass test

File names and paths
Format of listings

A Classy example
Node class include file
Node class code
Job class include file
Job class code
List class include file
List class code
Queue class include file
Queue class code

Developing Tools

Assembling a Program or Tool
Hello to ASM
Example Tool Source
Structure of Application Source Files
Include Files
The Primary Tool
The tool name macro
The Assembler Language
The Tool Flags
The Stack Size
The Global Variable Size
Example uses of the tool macro for primary tools
The toolend macro
Accessing Command Line Parameters
Tidying up before closing a tool
Non-primary tools
Inside the Virtual Processor
Register Files
Integer Registers
Pointer Registers
The ent directive
Special Entry directives
VP Instructions
Instruction basics
Return of the Guru
Expressions
gcall, go, gos and ncall
gcall
ncall
go and gos

112
114
114
115
115
115
116
117
118
118
120
121

123

123
123
123
124
124
125
125
125
125
126
126
126
126
126
127
127
128
128
128
128
128
129
130
130
131
131
132
132
133
133

viii  Table of Contents Amiga Development



Labels or Tags

Structures and Memory Allocation
Global Variables
Local Variables
Allocated memory blocks
Bit structures

Program Control

Loops
while .. endwhile
for .. next
repeat..until
loop-endloop

Conditional code
if-elseif-else-endif

switch-whencase-otherwise-case-endswitch

bool macro
Rolling your own Macros
Register Defines
Tracing

Trace device

Tracef

ktrace.log
Error checking macros
Linked list macros
General purpose macros

Using Libraries

Changes to an Application Source File

Changing the tool definition
VP or native Tool Selection
Special Registers
The Stack Pointer, SP
PP demonstration
The Link Pointer, LP
The Global Pointer, GP

The Amiga Kernel

Kernel Overview
Kernel Features
Kernel Services
Tool Management
Non-virtual Qcalls
Virtual Qcalls
Virtual+fixup Qcalls
Tool management calls

Amiga Development

134
134
135
135
136
137
138
138
138
138
138
138
139
139
139
140
140
141
142
142
142
143
143
144
146
146
147
147
148
149
149
150
150
150

151

151
151
151
152
152
152
153
153

Table of Contents ix



Process Management 154

Process creation and deletion 155
Process creation helper functions 156
Process control 156
Process scheduling 156
Process parameters 156
Spawning 156
Scheduling 157
The PID or Process ID 157
Inter Process Communication (IPC) 158
Counting Semaphores 158
Mutexes 158
Event Flags 159
Mailboxes 159
Synchronisation Groups 159
Memory Management 160
Memory objects 160
Allocator classes 160
Other useful tools 161
Timer Management 162
Interrupt Handling 162
Signals 163
Signal actions 163
Signal functions 164
Sets of Signals 164
Callbacks 164
Named Data Areas (NDAs) 165
Atoms 165
Static atoms 165
Dynamic atoms 166
Atomic Linked List Functions 166
Kernel Device Functions 166
Kernel Entropy Collector 168
Kernel Time Functions 168
Ebug Technical Architecture 170
Other Utilities 171
DFA 171
Using DFA 171
DFA test categories 172
TCA 172
Using TCA 172
Instrumenting Object Tools 173
Running The Test 174
Hints and Tips for Programmers 175
Using the Developer Documentation 175

x Table of Contents Amiga Development



Tracking Which Tools are Loaded 175

Using the Amiga debug device driver 175
Translation Procedure 176
System overview 177

Amiga Modules 177

Core Subsystems 177
Libraries and Toolkits 178
Development tools 178

Block Diagram 178
Platform Isolation Interface 179

PIl Services 179

Kernel services provided by the Pl 179
Device driver services provided by the PlI 180
Kernel and device driver services provided by the PII 180

Pll Tools 180
System Startup and Shutdown 180
Information Provision 180
Memory Allocation 180
Memory Management 180
Interrupt Management 181
Exception Management 181
Host system specific 181
Process Synchronisation 181
Diagnostic Functions 182
Device drivers 182

Introduction to device drivers 182

Writing Device Drivers 183

Memory Mapping 183

Access to Input/Output (I/0O) Ports 183
Exclusive Software Resource Access 183
Page Out Prevention 183
Device Driver Read/Write Policy 184

Device Driver Methods 184

Device Driver allocator and de-allocator tools 185

Workings of an _init Method 186
Workings of a _deinit Method 186
Workings of a read Method 187
Workings of a write Method 187
The Interrupt Service Routine 187
Blocking, Non-blocking and asynchronous policies 188
Non-blocking 188
Blocking 188
Asynchronous I/O 188
Notification mechanism 189
AlO structure 189

Amiga Development Table of Contents  xi



Interrupt service routine
Sequence of operations for asynchronous 1/O
Device driver method implementation
Example code
Application
Callback handler
Interrupt service routine
Extensive interrupt processing
Starting and Stopping Device Drivers
Using devstart
Loading Device Drivers From Software
Accessing Drivers From an Application
The open method
The close method
Device Families
Available Device Drivers
Device Driver Types
Classification of drivers
Generic Device Drivers
NULL device (character)
Trace device (character)
Keyboard cooker device (character)
Tool loader
ZIP file system
File block driver (block)
Partition driver (block)
Character link (link)
File name mapper (file system)
PPP (network)
Modem (network)
FAT file system (file system)
Messenger (messenger)
TCP/IP (protocol)
Merge file system (file system)
PCI
Block cache driver 2.0
Amiga filesystem (filesystem)
Layered keyboard (keyboard)
Layered mouse
Layered pen
Display Device Drivers
Graphics Displays
Text Displays

The Amiga Shell

Xxii  Table of Contents

189
189
190
190
190
190
191
191
191
192
192
193
194
194
195
196
196
196
197
197
197
198
198
198
198
198
198
198
199
199
200
200
200
200
200
200
201
202
202
202
203
203
203

207

Amiga Development



Using The Amiga Shell
Command Options
Example Commands
Listing Files with Is
Concatenating Files with cat
Changing Directory with cd

Printing the Working Directory with pwd

Creating New Directories with mkdir

Leaving Amiga with Exit or Shutdown

Available Editors
The Shell Line Editor
Emacs keymapping
Key Bindings
ED
Regular Expressions
Addresses
Ranges
Commands
Search and replace
Search and replace flags
ED Options
JOVE
Invoking Jove
Jovial Help
Jove Options
Shell Interaction
Shell command synopsis
Shell command options
Advanced Shell Usage
Multitasking Functions
Process status
Running Shell Scripts

Shell Variables
Variable names
$ Expansion of Environment Variables
Filename Generation (Globbing)
Pattern Matching
Redirection
Exception throwing
Exception catching
Notes on Catching
Shell Grammar Reference Guide
EBNF syntax
Command lists

Amiga Development

207
208
208
208
208
209
209
209
209
210
210
212
213
213
213
214
214
215
218
218
220
220
220
221
222
222
223
223
224
224
224
225
225
226
228
229
230
231
234
234
235
236
236
236

Table of Contents  xiii



Commands

Simple Commands
Redirections
Arguments

White space

Multimedia Toolkit

Conceptual Overview
Audio Visual Objects
AVE Device Event Handling and Tokens
AVE Device Calls
Tools dev/ave/tao/lock and dev/ave/tao/unlock
Method opentoolkit
Method closetoolkit
Method nextid
Methods allocevent and freeevent
Method aveinfo
Tool dev/ave/tao/script
Scripts and the System Menu
System Applications
Input device system applications
Utility system applications
Audio Visual Object Event Handling
Handling Events
Modality
Standard Audio Visual Objects
Application Audio Visual Objects
Gadget Audio Visual Objects
Window Audio Visual Objects
Pixelmap Audio Visual Objects
DSFX and GRF
GRF
DSFX
Driver files
Connections
Directory Structure

AVE Programming
AVE Program Structure
Blend Example
Event Types

System Events
Mouse Events
Comms Events
Token Events

236
237
237
239
240

241

242
242
243
245
245
245
245
245
245
245
245

246
246
246
246

248
249
249

250
250
250
251
251

252
252
252
252
252

253

254
254
254
254
254
255
255
255

xiv  Table of Contents Amiga Development



Keyboard Events
User Events
Event Message Format
AVE message structure
Event Linking
Event linking methods
An event handler loop
Gadget Programming
Gadget Types
Toolkits and Properties

Anatomy of a System Application
Key code conversion
Keyboard system code
Open keyboard driver for AVE use
Get event from driver
Synchronous read
Device data
Creating New Audio Visual Objects
Displaying Audio Visual Objects
Contexts
Sizing and Layouts

Pix and Img Programming
Pixelmap Audio Visual Objects
Colour Encoding
Alpha
Blitting and Copying
Drawing Primitives
Pixelmap Types
Xmethods
Blitting and Copying
Mixing the trick
Image Audio Visual Objects
Sounds
DSFX Device Driver
The Amiga Font System

Import/Export Utilities
Loading
Saving
Converting Classic IFF formats
Audio Visual Object bitmasks

Amiga Development

255
255
255
256
257
257
258
259
259
260

261
262
262
264
264
264
265

266

267

268

268

268
268
269
269
269
269
270
270
271
271

272

272
272
274
276
276
277
277

278

Table of Contents xv



Glossary

XVi

AIFF

Alpha
ARGB

AU

AVE

AVO

Beans
Blitting

BMP
Bytecode
CIsC

Class
Classname
Data hiding
defaultmethod
DSFX
Dynamic Binding
Elate
Encapsulation
Event

Font

FPU
Gadgets
Glyph

GIF

GRF

GUI
IEEE-754
IFF
Inheritance
Instance
JPEG (JPG)
Kerning
Latency
Linux
Mailbox
Method
MPEG

MP3
NCALL
Node
Object-based programming
Objects
PDA

Table of Contents

279

279
279
279
279
279
279
279
280
280
280
280
280
280
281
281
281
281
281
281
281
282
282
282
282
282
282
282
282
283
283
283
283
283
283
284
284
284
284
284
284
285
285
285
285

Amiga Development



PPC 285

Panose 286
PID 286
Pixelmap 286
PNG 286
Polymorphism 286
PostScript 286
QCALL 287
RISC 287
Tao 287
TGA 287
Thread 287
Tool 287
TrueType 287
Typeface 288
Unicode 288
Virtual Processor (VP) 288
VLIW 288
VPcode 288
WAV 288
xmethod 288
XOR 288
Index 289

Amiga Development Table of Contents  xvii



Table of Illustrations

Directory paths 14
Quick Reference card 32
Unicode UTF-8 bit packing 56
C compiler data formats 63
C compiler register usage 63
The Baseclass 105
The Subclass 107
VP supported processors 148
Stacks grow downwards 158
Process states 154
System block diagram 178
Kernel and PII connections 179
Supported device families 195
Types of device driver 196
The file name mapper 199
File hosting by block access 201
Shell background process 224
Multimedia sub-systems 241
How events are dispatched 243
Pointer and joystick events 247
Three levels of events 248
AVE connections 252
AVE Message structure 256
Input sequence 261
The raw and the cooked 262
Deriving a button gadget 266
Creating a new gadget 266
Object-based concepts 285

Table of lllustrations xviii



The New Amiga

This document is an overview of the Amiga development system, with particular
effort directed at describing the foundation layer provivided by the Tao Group.
This chapter introduces the main components of the software. There’s yet more
detailed information on the accompanying CD, in PDF and HTML form.

The remainder of this manual is organised in four substantial chunks: one for each
of the three programming environments, C, Java, and VPcode, followed by
one discussing the operating system foundation.

Programming Environments

Of these chunks the first three are most important to new developers: C for
porting existing code, Java for writing new portable applications, and VPcode
for addressing the Amiga system directly. You need to learn about these, and the
unique aspects of their Amiga implementation, because that knowledge is
fundamental, and will stand you in good stead for years to come.

Software Infrastructure

The fourth section of this manual discusses the existing infrastructure of the
system - the tool and object system, the Audio Visual Environment, and the
command shell.

Those parts of the system are the most likely to change in future releases. They are
documented now, because they are a foundation for the development of usable
applications and utilities.

This is the first release of a system, and it is currently intended for developers,
rather than end users. It is for those who want to create tools and applications
for the new Amiga OS. This SDK is a starting point for those who wish to be
a part of Amiga's future.

Later systems will run the Amiga operating system natively. They will be tailored

to particular markets, with just the hardware they need. Interfaces, ports, even the
processors will change, but the Amiga core will remain.
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Heritage

Many of the concepts in this system will be familiar to Classic Amiga developers.
The biggest change is the move from a system tied to one hardware architecture
and processor, to one that can be scaled almost indefinitely; one that can take
advantage of the latest hardware, yet release developers from the need to rework
their products with each update.

If you’re familiar with the old Amiga, there will be some things that you’ve grown
used to, which are currently missing. We can already hear some of you crying out,
what’s happened to Rexx, or IFF, or BPLCON?

We’re expecting you to help us flesh out some of these aspects of the new system.
All these Classic Amiga features - yes, even BPLCON3 - can be implemented on
top of our development system, and made available on new production machines.

The developers at Amiga Inc. understand the importance of the Amiga’s heritage -
it put us where we are today. The question is one of priorities - which parts do we
need first, and which can we live without, in the short term, or longer?

While our attention is focused on the new aspects of the Amiga system, you know
best the classic features you need. Once you’re absorbed the architecture, you’ll see
how it fits together, and old and new parts can be integrated.

New Amigas combine the best of the Classic with features that could never be
added, for fundamental reasons which made sense in 1984 but are obsolescent
today. We are no longer tied to one processor architecture, or one chip set.

Indeed, we are not tied to a single processor - new systems may have various
chips, or multiple processors, passing messages and dynamically allocating work
to the chip best suited for a given job. This is something that the old AmigaOS
could never have managed, and it has required some re-thinking.

We’ve chosen an architecture that gives you freedom, yet supports you, making it

relatively easy to build up sophisticated solutions without wasting effort. Now is
your turn to help shape things, as you may have done for the Classic Amiga.
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The VP Revolution

The new Amiga’s revolutionary operating system can be used on anything from
mobile phones to high end servers. This complete portability is brought about by
the Virtual Processor for which all Amiga programs are written, without regard for
the hardware platform.

Once a simple program called the Translator is written for the new architecture, all
application software and libraries written for the virtual processor can run
immediately upon any platform or processor, with absolutely no need for any
further rewriting or recompilation. As a result of this Amiga constitutes an
effective Operating System across the broadest range of processors - be they
CISC, RISC, VLIW or whatever else the silicon foundries may yet dream up.

Amiga’s unique translation technology takes the Virtual Processor byte code and
translates it into the native code of the target processor. Normally, translation into
efficient native code only takes place when loaded from disk or network, rather
than at compile or link time. The translator knows which processor it is running on
and can generate the appropriate code. Programs for Amiga can currently be
written in VPcode, the assembler language of the virtual processor, C, C++ or
Java, with more compilers and interpreters under development.

Amiga incorporates the following features:

* Total portability

¢ Minimal footprint

* Redefinable realtime kernel

* Multitasking and multithreading

* Parallel and heterogeneous Processing

* An unique yet standard Java implementation

In addition, satellite products based around Amiga are available, including:

* Shell

* Debugger

* VP Assembler

* Disassembler

* C Compiler

¢ C++ Compiler

» Example Programs
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Amiga and Linux

This section covers the basic details of installing, configuring and using the Amiga
development system. Amiga is temporarily hosted by the Linux system. Further
technical information is available in the form of online help, in formatted user
guides, or from Amiga’s Technical support group support@amiga.com.

The Amiga Loader

The Amiga loader is a Linux program which forms the virtual hardware for an
Amiga session. It provides the interface between Amiga and Linux system calls.

To start an Amiga session, run this command:
sys/platform/linux/elate
from the root of the Amiga tree. For example:

cd ~/elate
sys/platform/linux/elate

This command loads an Amiga image and runs it, thus starting an Amiga session.
What the session does is determined by the sysgen file used to build the image,
together with any Amiga shell command provided by the -c option. The current
directory is used for two purposes:

The directory searched for plugin libraries is sys/platform/linux/ix86 by
default, or /ppc relative to the current directory. This can be overridden with the
-1 option. The usual development system ’sysgen’ image mounts the current
directory as the root of an Amiga native filesystem.

The normal configuration of Amiga under Linux uses the gwe memory allocator.
In this case, Amiga will request memory from Linux in large blocks which Amiga
manages internally. Amiga can also be invoked under the ebug debugger, or the
xebug script which starts ebug and Amiga in separate X terminals.

By default, the loader will run the image file:

sys/platform/linux/£f15.img
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It is possible to specify which file to run using the -B parameter. For most
development purposes, the £15t . img file is more useful; this uses the checking
translator, which does stack checking and ent block argument checking and has
several other debugging aids, which impose a slight but worthwhile speed penalty:
sys/platform/linux/elate -Bsys/platform/linux/f15t.img

Loader options

It is possible to modify the behaviour of the loader with optional switches. The
format is:

sys/platform/linux/elate -[switch] [argument]

If you wish to run a single Amiga command, you can do this with the -c option.
For example:

sys/platform/linux/elate -c¢ "terminal"
For some Amiga commands it may not be appropriate to start an interactive
session, which is done by default. You can prevent this from happening by setting
the ELATE_ISINTERACTIVE environment variable before running Amiga. If
you use zsh or bash, then this will do the trick:

ELATE_ISINTERACTIVE=0 sys/platform/linux/elate -c "uname -a"
in this example, uname stands for an arbitrary command of your choice.
Environment Variables

These are the relevant environment variables, using the system’s internal name.

ELATE_ISINTERACTIVE

When set to 0, disables the terminal interface. This is intended for when you’re
using batch jobs, rather than using the Amiga shell interactively. The default is 1.

ELATE_KTRACE

When set this redirects ktrace output to the specified file. The default is to send
ktrace output to the screen.
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ELATE_BREAKCHAR

This defines which character is used for the break character. Specify the ANSI
code of the character desired. The default is 29, ).

Loader switches

These switches may be added on the line that invoked Amiga. Switches are case
sensitive and a space may be used between a switch and its argument.

-B <imagename>
Specifies the image file to load. The default is sys/platform/linux/£15. img.
-c <shellcmd>
Specifies an Amiga command to run. If this switch is used, then instead of starting
the Amiga shell, the system will execute the command and exit. This can be useful
for automated tasks.
-h
Help - Prints the usage message, rather than starting the Amiga system.

-1 <path>

Specifies the path to use when loading dynamic libraries. Most users will not need
to use this.

-M <memsize>

Specifies the initial amount of memory allocated for Amiga by the loader. The
default is 4MB. A space may be used between the switch and the argument.

-q

Quiet - don’t print the banner on startup.
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-U <incsize>

Specifies the amount of additional memory allocated from the system when
Amiga runs out of memory. Whenever Amiga runs low, the loader will allocate
this much more memory. In common with other Unix systems, memory is not
freed when it is no longer used. The default is 4MB. The increment unit must be
larger than the largest size requested in a single allocation.

-X <maxsize>

Specifies the maximum amount of memory that Amiga is allowed to use. The
Amiga process will never grow larger than this amount. The default is 64 MB.

Host Libraries

Amiga will generally require a certain set of libraries to be present on the host
system. These include libe6, glibc 2.0/2.1, with the corresponding libraries for
libncurses and the X Window System libraries. The required kernel version is
2.2.5 or later at the time of writing, though these numbers may change.

We have gone to a lot of trouble to compile a complete and compatible system for
the developer boxes. You are advised to keep the system that we have shipped. If
you can’t resist changing the Linux environment, please be cautious and be ready
to put things back the way they were if the Amiga system misbehaves later. If you
do not heed this advice we might have to restore everything for you, or tell you
how to do so, probably losing all the changes you have made. for better or worse.

Interfacing to Native Filesystems

The merge filesystem amalgamates several different filing system mount points
into the merge device driver’s mount point. If two or more filing systems share
directories that have the same path, then the contents of these directories are
concatenated together when accessed via the merge filesystem mount point.

The merge filesystem reads archives as if they were part of the normal file system,
using the same drivers but calling the ZIP filesystem rather than the fat one.

If an attempt is made to modify a file within a read-only filesystem, the merge

filesystem will make a copy of the file on the first writable filesystem available.
This copy is used for all subsequent accesses to the file.
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Debugging Amiga

ebug is a machine level debugger. It is particularly useful when starting up Amiga.
Running the £15t image under it, the user can detect the following errors at run
time:

* Incorrect parameters
* Misaligned loads and stores
* Running out of stack

The basic format of ebug invocation is as follows:

sys/platform/linux/ebug [<ebug_options>] <amiga_driver> [<amiga_options>]
For example:

sys/platform/linux/ebug sys/platform/linux/elate -Bsys/platform/linux/f15t.img

When starting Amiga under ebug, the current directory must be the Amiga root, as
when running Amiga without ebug.

When some part of the Amiga system or any application it is running causes a
fault, or you cause the Amiga session to receive a SIGINT, the Amiga system is
stopped and ebug is entered.

It prints a brief description of the problem, then a register dump, then the source
line where the problem occurred, as long as the tool was assembled with the -g
option, followed by the name of the tool where the problem occurred and the
offset into that tool, then a disassembly of the instruction which caused the
problem.

When ebug is entered for the first time, it scans the Amiga system to find all the
Amiga tools and atoms. If execution is continued, tools that are loaded and atoms
that are allocated are remembered by ebug. A tool name becomes an ebug symbol
like dev/tool/elate/class, and an atom name becomes an ebug symbol
with a # sign on the front.
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For example, typing
1 dev/tool/elate/class+80

means list (disassemble) instructions starting 80 (hexadecimal) bytes on from the
start of the code of the tool dev/tool/elate/class.

This lists some instructions. On an x86 machine, the first of those is:

00000213FF81 010ADDCO cmp edi, 00000213 (#_init)

This indicates that $213 (hexadecimal) is the value of the atom _init. Similar
results will appear on other platforms, though the machine code mnemonics vary
between processors.

Tool and atom values can be converted using the ? instruction:

type ? dev/tool/elate/class

result 010ADD40 (dev/tool/elate/class+0)
type ? 010ADD40

result 010ADD40 (dev/tool/elate/class+0)
type ? #_init

result 00000213 (#_1init)

type ? 213

result 00000213 (#_init)

For more information about ebug please see the documentation on the Amiga CD.
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xebug

xebug is a simple wrapper script for the ebug debugger on Linux. It should be
invoked in exactly the same way as ebug. The only difference is that it spawns a
new xterm window which will be used for the Amiga session’s input and output.

sys/platform/linux/xebug [<ebug_options>] <amiga_driver> [<amiga_options>]

Input to and output from the debugger addresses the original terminal window.
This means that output from the program under test is not mixed in with debugger
prompts. That’s particularly convenient if the program being debugged uses
full-screen output and cursor addressing.

The Amiga Interface

Once Amiga has been installed and started up, an Amiga session may be run
within a terminal window.

Amiga Help Functions

Online help within the Amiga system is provided in standard HTML format, and
can be accessed through any external browser. Online help is also viewable. Two
functions are particularly useful in this respect. They are help to view a help file,
and html to view an arbitrary file written in the hypertext markup language.

The syntax for the help command is

help <text>
For instance:

help grep
The documentation for the shell command grep appears within the Amiga shell.
An index of all Amiga documentation available online can be found within the
Amiga root directory. The documentation is listed according to category, (i.e.

device drivers, shell commands and so on). To view this file, type:

html contents.html
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Overview of the Amiga Shell

The Amiga Shell is a scripting command language interpreter. It is able to read
and execute commands from the user, and thereby provides an interface to the
underlying Operating System.

The commands you enter are dealt with by the command processor, which calls on
the services provided by the Amiga kernel. The results of most commands are sent
to standard output, which is typically the screen. The Amiga shell has a similar
feel to standard Unix shells; although it’s designed to offer a level of functionality
comparable to a zsh shell, it has a much smaller footprint.

Commands understand and use familiar concepts of redirectable standard input,
standard output, and standard error (for reports) like Classic AmigaOS or Unix.

Command Conventions

Commands can be entered at the $ prompt, displayed on the screen within the
Amiga shell. Where a command line is shown, text enclosed in angle brackets
<thus> should be replaced by an actual parameter when typing a command. Parts
of the command line shown in square brackets [thus] are optional.

So for example :
command <parameterl> [<parameter2> [<parameter3> ...]]
In this case parameter 1 is mandatory, and parameters 2 and 3 are optional.

However, parameter 3 cannot be specified unless parameter 2 also is. Parameter 3
may be repeated.

Command Options

Commands can be modified by specifying additional options. All options must be
proceeded by "-". Multiple options can be specified together, so for example,
"-abc" would be treated the same way as "-a -b -c". However some options may
take additional arguments, in which case multiple options should not be specified.
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Options can appear anywhere on the command line, between parameters. For
clarity it is recommended that options be placed immediately after the command
name, and therefore before any parameters.

Simple Shell Commands

Here are examples of some simple commands with their approximate equivalents
on older systems. All of these commands can be run from the command line:

Operation New Amiga  Classic Unix MSDOS
Benchmark test speed n/a n/a n/a
Concatenate files cat type, join cat type

Copy arguments to standard output echo echo echo echo
display date date date date date/time
Exit shell exit endcli exit exit

List directories Is list, dir Is dir

Quit Amiga shutdown CtrlAmAm shutdown CtrlAltDel
Run Java class jcode n/a java java

Listing directories with Is
This command lists the named files. If a directory is named, its contents are listed.

If no file names are given, the contents of the current directory are listed instead.
Typing this in after the command prompt:

$ 1ls [<filename> ...]
would produce something like this:

dev ebug.exe feqg.exe lang makefile
app docn

Concatenate Named Files with cat
By typing in something like this:
$ cat [<filename> ... ]

it is possible to either place the content of any named files in a new file, or copy
the input typed at the keyboard to a file, using redirection.
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Benchmark current speed

The speed command benchmarks the speed of the current processor, and displays
the results to standard output. The speed command results in something like this:

VP MIOPS = 62.060606 (integer)
VP MLOPS = 0.969696 (long)
VP MFOPS = 0.290909 (float)
VP MDOPS = 0.028985 (double)

The rows show how many millions of these fundamental integer, long, floating
and double operations can be performed every second.

Leaving Amiga via Exit and Shutdown
Exit terminates the shell, while shutdown shuts down Amiga. These have
almost the same effect from the initial shell, but nowhere else. It is strongly

recommended that this command should be used to shutdown the system, to
ensure that proper tidying up is done.
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Directory Structure

Files within Amiga are organised into directory structures - as is commonly the
case, a directory is itself a file, containing the name and locations of the files it
contains. Consequently any commands that apply to files are also applicable to
directories. One or more files can be specified. These are the key directory areas:

Applications app All applications

AVE ave Multimedia toolkit

Com.uk com Java classes, using Java namespace conventions
Demonstration demo  Example programs

Device Drivers  dev Device drivers

TCP/IP Subsystem etc TCP/IP network and host configuration files
Fonts fonts TrueType and PostScript Type 1 fonts

Home home  The user’s home directory

Java java Java libraries

Languages lang Programming languages

Libraries lib General library files

Sounds sounds  Audio-specific parts of the multimedia toolkit
System sys System directory

You’re most likely to find required programs by following this directory structure.

Using Amiga Java

Amiga Java supports the PersonalJava 1.1 libraries. The following command is
used to load and if necessary translate a Java class, so for example to run the
application hello.class, type:

jcode demo/example/j/Hello
For compatibility reasons, it is also possible to format this command as follows:

jcode demo.example.j.Hello

The method described below is used as an entry point to the class specified in the
jcode command:

public static void main (String[] args)

The name given to the jcode command needs to be the absolute name of the file.
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Amiga Java can work with any standard Java development environment that
produces Java classes in the standard byte code format. It fully includes javac,
which can compile Java source code into bytecode form. The interface is identical
to that when using javac under the JDK, as if you typed this at the shell prompt:

javac <source>
for example:

javac demo/example/j/Hello.java

For our simple example class, the standard directory mappings for code locations
are as follows, so that:

demo/example/j/Hello.class
should appear in the directory marked:
<root>demo/example/j

The Java source code should have the approprfate package statement in it. For our
example this would be:

package demo.example.j;

Amiga currently supports the Personal Java 1.1.6 API.

Introduction to the Amiga Multimedia Toolkit

The aim of the Amiga Multimedia Toolkit is to provide a component based user
interface; a toolkit which provides the flexibility and modularity to build any form
of audio visual environment. This allows multimedia elements, such as an MPEG
video player to have a standard programming interface which can be incorporated
into any application.

With conventional operating systems with a Graphical User Interface [GUI] the
limit of the functionality of the program is directly imposed by the restrictions of
the GUIL By contrast the Amiga multimedia toolkit imposes no such limitations,
and incorporating the ability for Amiga multimedia toolkit users to build their own
gadgets out of the tools provided, - that is, the ability to build their own set of
authoring tools - bypasses the problem of the predefined nature of the interface
development kit conditioning the end result.
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The final vendor solution reflects the requirements and restrictions of the
application, and not those of the Operating System or its graphical toolset.

Because there are no restrictions on the usage of the Amiga multimedia toolkit,
there are no limitations upon what can be produced by it. The advantages of this
modular, object-based approach is that applications are not determined by the
look-and-feel of the user interface. From these tool-sets they will effectively be
able to build their own GUI and applications for PDAs, telephones, digital
cameras, interactive television set-top boxes, workstations or any other form of
product.

Simple Customisation

The file dev/ave/auto. scr contains a list of the applications that are to be
automatically launched at start-up. For example, the tiled Amiga backdrop can be
configured to run a specific script when clicked. In practice, any application could
be started through these means. However, it defaults to the system menu program
dev/ave/dsk/runapp.scr.

This simply lists the directory tree rooted in /app/start/; each script file
found here is displayed as a menu item, while subdirectories become submenus.
Thus, to add an option to the system menu, create a script file to invoke an
application at the appropriate place in the app/start/ directory tree. The
script’s filename, minus the extension, becomes the label.

Other simple customisation can be effected through the properties system. The
look and feel of the Amiga multimedia toolkit is determined through this system.
The required attributes are read from a plain text file. By default this file is
dev/ave/default.prp. Within this file it is possible to set attributes such as
colour for all gadgets, just for particular types of gadgets, or for gadgets within a
particular application.
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Virtual Processor Architecture

This chapter explains the low-level workings of the new Amiga. It is aimed at
people who need to write fast and concise code, compiler and code generator
writers, and those who like to understand systems from the bottom up. If your
main interest is applications, you probably do not need to know any of this, though
you may find it interesting.

Programs for Amiga are written in code for a Virtual Processor, and translated into
machine-specific instructions as they are loaded into the memory of a physical
processor.

This approach means that our programs can run on any processor which has a
translator for VPcode. They run much faster than programs written in conventional
intermediate codes like UCSD P-Code or Java byte code, because the translator
optimises the native code for the exact system which will run the program, at the
time it is loaded.

The translator can compensate for performance differences between notionally
compatible processors. Previous systems have been stuck with code optimised for
a certain model, with varying results on other systems, which might range from a
sixteen bit 386SX without cache to a Pentium Pro capable of munching several
instructions at once. Microsoft systems still contain code ’optimised’ for the 16 bit
segmented 8086 architecture, which bears little relation to Intel’s current
offerings.

The Virtual Processor can optimise code to make best use of coprocessors,
primary and secondary caches, and main memory architecture. It is not limited to
Intel variants, but can make best use of Cyrix, AMD or rival chips, with other
strengths and weaknesses. More importantly, it can bridge the gap between
processor architectures, supporting RISC chips as well as CISC ones, Motorola as
well as MIPS, Arm or Transmeta, or whatever delivers the best bang for the buck
in a given application.’

Amiga allows several processors from different families to co-exist in a system. It
even lets users add new processors as yet unknown, and run their existing
applications and system software on the latest silicon. All that needs to change is
the translator, to accommodate the new processor. Even that can be altered as new
techniques become available, boosting the performance of existing software and
hardware.
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Components

The Virtual Processor takes advantage of the fact that the core features of modern
processors have much in common, despite their differences in detail.

All the processors Amiga targets have support for 32 bit data. Some can double
that up to work with 64 bits in one step, while others use combinations of
instructions to achieve the same effect. Some blur the distinction between 32 bit
data and address pointers, while they are synonymous for others.

Floating point arithmetic may use single or double precision, 32 or 64 bit format,
with any mixture of hardware and firmware implementation of individual
operations. You program the generic facilities of the Virtual Processor, and let the
translator worry about mapping these efficiently onto the processor of the moment.

Data types

The Virtual Processor has five types of register - 32 bit and 64 bit (long) integers,
double and single precision floating-point values, and 32 bit pointers. These
registers are referred to by a prefix letter - I, L, D, F or P - and a numeric suffix
counting from zero. Thus PO is used much like AO in a 68K system, I0 resembles
DO.L, and so on. You don’t have to worry about the exact number of real registers
on a given system - just use whatever you need, and let the translator work out
where to put them.

Eight bit byte and sixteen bit short data types are also supported in VPcode. You
specify these with a .B or .S suffix - .B matches the Motorola 68K convention, but
.S is the equivalent of .W in Classic Amiga code. Don’t confuse this with .S in a
Motorola branch, which marks an eight bit offset. It means short - sixteen bit -
format in VPcode.

Floating point values conform to the same IEEE-754 standard used in Power PC,
Intel and 68K FPUs - indeed, used almost everywhere except in vintage Microsoft
BASICs and old DEC systems. Floating point precision will vary between
systems, so you should not rely on results being exactly the same on all hardware.

For instance 68K FPUs use 80 bit extended precision internally in working out 64
bit results, while Power PCs are 64 bit throughout. Some systems try to be as
precise as possible in handling denormalised numbers - values so small that they
have a zero exponent, and one or more zeros in the most significant bits of the
mantissa. Other systems treat such values as zero. On such hardware, the Amiga
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must sometimes use emulation routines for denormalised number support, as this
is required for Java.

All Amiga systems support rounding of values when they convert from floating
point to integer format. Some operations round to the nearest integer while others
(D2LT, F2LT, F2IT) truncate, discarding any fractional part.

Floating point infinities, overflows and unrepresentable values (known as NaNs,
or Not A Numbers) use special case values with maximum exponent (255 in single
precision, 4095 in double precision) and un-normalised values in the mantissa.
The exact values for each case, and the cases recognised, depend on the host; their
meanings can be checked in a system-independent way with the ORD and UNO
instructions, which perform ordered and unordered tests respectively.

All Amiga systems can run floating point code, but some may lack floating point
hardware, performing single and double precision decimal maths by software
emulation as the IEEE libraries did on a classic Amiga with no FPU. The same
programs will run on any system, but floating point emulation is typically a lot
slower than direct hardware execution of these operations.

The Classic Amiga Motorola FFP format is not supported, but Amiga does support
fixed point values as well as floating point ones - these are 32 bit values with a
sixteen bit integer part, ranging from -32768 to +32767, and a 16 bit fractional
part with a resolution of one part in 65536.

Fixed point is appropriate on systems that lack an FPU but need to keep track of
fractions in a limited range. It’s often used in graphics, to keep track of inter-pixel
alignment, for instance. It may or may not be more efficient than IEEE floating
point, depending on the host system. There are special fixed-point multiple and
divide instructions, DIVH and MULH.

Addition and subtraction work just like 32 bit integer operations, though the
interpretation of the results differs. Whole-number constants can be loaded into
fixed-point registers with the default .i data size, if you shift them left 16 places, as
in 42<16, which would load the constand 42 in fixed point normal format.

All values are treated as signed - the 32 bit integer range is therefore
-2,147,483,648 to +2,147,483,647. Overflow is not detected - if the result of a
mathematical operation generates more than 32 (or 64) bits, only those bits are
stored. The overflow, carry or borrow is lost.

When you load a byte or short value into a 32 bit register, the unused high bits are
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zero. This converts the value from signed to unsigned. You can force sign
extension of values with B2I or S2I when they are loaded. The translator tries to
generate instructions which do this automatically on the host processor.

Main Registers

You can give registers more memorable names with def macros. defp defines
pointers, from p0 onwards, defi assigns names to integer registers from i0 up,
and so on.

When you’ve finished with a register you can mark its last use with a ’zap flag’ to
indicate that it’s no longer needed. This flag takes the form of a tilde ("~" , ASCII
code $7E, 126 decimal) after the name. The translator takes this as a hint that it
can reuse the corresponding resource. If you do not do this the data flow analyser
will attempt to perform zapping automatically.

If a register is used more than once in an expression, you can’t zap it there,
because the translator will not necessarily have finished with it when it comes to
the zapped reference. You need to explicitly zap it in a following program line.

It just so happens that the C compiler uses 32 of each type of register - i0 to i31,
p0 to p31, fO to 31 etc. - but you can have as many as you like in your own
VPcode programs. The only limit is the amount of stack space.

Room is reserved to store each VP register value when it is not mapped to a native
hardware register. Thus a reference to 199 allocates 400 bytes of stack space, for i0
t0 199. Your programs will be more frugal if you allocate register number
consecutively from zero.

If the return data from a tool, subroutine or ncall is not required this can be
indicated with a tilde at the end of the call line. This tells Amiga not to bother
returning parameters after the call, thus increasing speed and reducing stack
overhead. For example:

gcall demo/example/testtool, ( 10 : i~)
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Special registers

There are four special Pointer registers, with alphabetic names: SP, PP, LP and
GP. These are the Stack Pointer, Link Pointer, Parameter Pointer and Global
Pointer respectively, and correspond to the base addresses used for common
structures in compiled programs. SI is a fifth read-only special register, which
holds a SIgnature used internally.

Normally these special registers are modified by the system, not explicitly by the
programmer, though their values can conveniently be read. You cannot zap these
because they’re always potentially useful, and you are not allowed to modify them
directly - if you ignore this advice, your code will crash, sooner or later.

The Stack Pointer addresses memory for temporary results. As each value is stored
on the stack, the pointer grows downwards, towards lower addresses. The stack
pointer always contains the address of the most recent item added to the stack. As
items are removed from the stack the pointer moves to higher addresses. The stack
pointer is always aligned to the natural word size of the real processor, with
padding bytes as needed to preserve this alignment.

The Link Pointer holds the return address from a subroutine. This is the place
where code execution continues after tidying up the stack at the end of a routine.
The Link Pointer should not be altered by the programmer because changes might
clash with assumptions or optimisations performed by the translator.

The Parameter Pointer is a read-only register which is set to the value of the Stack
Pointer just before control is passed to another routine. It is used to pass variable
parameters which cannot conveniently be transferred in registers.

The Parameter Pointer addresses parameters placed on the stack before the call, so
that tools and subroutines can accept variable numbers of parameters to
tools/subroutines. Alignment rules mean that target systems may put varying
amounts of data on the stack, padding for alignment. Some use a Link Pointer
internally and may not put the return address on the stack at all.

The Global Pointer holds the address of an area of memory accessible throughout
the current execution thread. It too should not be changed.

There is one other special register - the Signature Register. This is used internally

in a hashing scheme that speeds up object orientated code despatching - it holds an
integer which changes when you make method calls.
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Addresses

Addresses in VPcode programs refer to bytes, like 68K programs and C pointers,
but unlike BCPL BPTRs (thankfully) or the word-addressed Texas 320 DSP range.
The least significant byte of a word comes at the lowest address - this is the
little-endian scheme (named after the pseudo-religious wars in Swift’s satire,
Gulliver’s Travels) which Intel use. It’s different from the Motorola 68K or Power
PC schemes, where bytes come most significant first, in the order in which you
would read them in a hex dump.

The Intel scheme makes dumps harder to read, but simplifies computers that
process long values piecemeal, as they can fetch the least significant bytes first
and generate any carries before they move on to more significant bytes, which will
have to take the overflows into account. It’s been a long time since processors
worked this way - most can cope happily with 32 or 64 bits at one gulp - but like
most things Intel, it was a decision made a long time ago which they’ve been stuck
with ever after.

Serious problems occur if programmers get byte order confused. Processor
manufacturers don’t help by mixing them up - some even use one format for
constants inside program code, and the opposite for data values stored and loaded
by that program! Unix gurus call this the Nuxi problem, and joke that ’Nuxi is not
a trademark of TAT&’. This is one of the most trivial yet fundamental differences
between programming Amiga and AmigaOS.

VPcode has to pick one representation, whatever the format might be inside the
host computer, and its designers opted for little-endian byte order. You don’t have
to worry about this unless you’re writing something like a DMA device driver.

The VPcode translator automatically shuffles bytes so that they can be addressed
in the natural way for a big-endian system by inverting the two least significant
bits of the little-endian byte address. This address munging’ is only necessary
when accessing sub-fields of the natural types, as when plucking a byte from an
int, or an int from a long. Ints, longs, floats, and doubles are all stored in their
natural form on both big and little-endian processors.

Protection
Address zero is guaranteed to hold zero. This was normally the case under

AmigaOS, and a surprising number of programs relied on this fact, often because
they went one step to far at the end of a null-terminated list! If a base address is
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not set, in C or other languages, it defaults to zero, causing the buggy program to
attempt to access low addresses when they use that base to grope around inside a
structure.

For this reason VPcode defines addresses in the range -128 to +127 as illegal, and
reports mistaken attempts to access them. Enforcer, CyberGuard and MuForce in
Classic Amiga systems protect the first page of memory with the MMU, for
similar reasons. Programs that peek - still worse, poke - around there are likely to
be broken, and it’s useful to have that pointed out to developers.

Alignment

Values should be aligned on natural boundaries. System memory structures are
always allocated this way - 32 bit integers at an address evenly divisible by four,
double precision decimal values at an address which is an integer multiple of
eight, and so on.

There are CPY, LD and ST instruction variants which can pick up values from odd
addresses when necessary to read or write byte-aligned streams of data, but this is
usually far less efficient than aligned access. These instructions prefix an N before
the type, such as such as CPY.ND or CPY.NI, LD.NI or ST.NL. If a value
straddles a natural boundary it much be fetched in two steps, with the parts shifted
and merged before it can be used. This is an overhead best avoided.

VPcode program source

VPcode programs are written as lines of text, like other assembly languages, but
there is no fixed correspondence between the number of lines and the number of
instructions generated. Programmers can write complicated expressions on one
line, and leave it to the translator to generate the instructions that get the job done.

The translator knows about parallel adders, barrel shifters and other goodies that
can combine several steps into one instruction. It also take account of pipeline
stalls and data latency to keep the target processor as busy as possible.

The most basic VPcode instruction is CPY, short for copy - this is the equivalent
of LD in Z80 code, MOVE in Motorola 68K, DEC or PPC code. The instruction is
read from left to right, unlike the assignment syntax of Intel or Zilog instructions,
or the old CP/M PIP utility which used the sequence newdata=olddata.

In VPcode the source operand comes first, followed by the destination:
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CPY 8,i2

stores the constant eight in integer register 2.
CPY i0,1il

assigns the value of i0 to i1, not vice versa.

There is no equivalent of the separate Load and Store operations in 8080, 6502,
6809 etc. Those cranky old eight bit processors could only cope with one address
at a time, so it made sense to distinguish instructions on the basis of the direction
data was going, or or off the chip. VPcode can write a result and read several
memory operands in one line.

You can write an expression in place of a constant or register name, by enclosing
the calculation in parentheses (round brackets, like these). The usual four dyadic
infix operations can be expressed in words - add, sub, mul or div - or with the
conventional symbols + - * and /. If both operands are constants the result will be
worked out by the translator, rather than recomputed at runtime. This ’constant
folding’ makes programs more efficient than would otherwise be the case.

There is no equivalent of the three operand instructions of the Power PC; one of
the source operands is always replaced by the result. However you can get this
effect by writing an expression, like this:

CPY {1i0+11} ,1i2
Addressing modes

Constants stand for themselves in VPcode. Thus CPY 4,10 puts the constant value
4 in the register. This is not like 68K code, where MOVE 4,D0 would move the
contents of memory address 4, and MOVE (or MOVEQ)#4,D0 would be needed
to assign the constant, signified by the hash # prefix.

In VPcode, you’d get the contents of address 4 (if it were a legal address, which it
isn’t!) with CPY [4],I0. The square brackets denote indirection, showing that the
value is an address rather than constant data.

All the other 68K addressing modes, and more general cases besides, can be built
up by putting expressions in and around the square brackets. MOVE.B (A4),D7
becomes CPY.B [P4],17, MOVE.L 2(A0,D0),D1 becomes CPY [2+P0+I0],I1 and
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SO On.

The constant 2 can be any size up to 32 bits, whereas the original 60000 limited
the offset to an eight bit signed value. Integer registers are always 32 bits wide, in
VPcode, so there’s no direct equivalent of .W in MOVE.L 2(A0,D0.W).

The size suffix, .B is only a hint to the assembler. A common mistake is to write
CPY.B I0,I1 and assume that only the bottom eight bits will be copied across. A
full 32 bit copy is performed between the registers, and the .b is ignored because
there is no memory access. Likewise if you write IF.B 10==I1 a full 32 bit
comparison is made.

The destination does not have to be a register - it can also be an indirect reference
to memory. Double indirection is possible, as on 68020 or later processors, where
the expression yields the address of a location that holds the effective address for
the CPY.

As with most machine languages, there are some limitations on the use of these
modes - a few instructions require register, rather than memory, operands. These
cases will be explained in detail in the online VP documentation.

What you don’t get for free is autoincrement and autodecrement modes, a
speciality of DEC and later Motorola processors. You have to use ADD, SUB,
DEC or INC on another line and let the VPcode translator work out if the host
processor can combine those into the addressing instructions it uses.

Macro Instructions

Some lines may generate an arbitrary amount of code, or none. These *macros’
correspond to pseudo-operations or the predefined compound meta-instructions of
macro assemblers. Preset macros mark the start and end of blocks of code and
assign memorable names to registers or constant values.
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