
4 
E

P
TE

M
B

E
R

 1
9

8 9
:  V

O
L

U
M

E
 2
,  

H
E

 M
A

G
A

Z
IN

E
 F
O

R
 A

M
IG

A
 P

R
O

G
R

A
M

M
E

R
 ,  

Australia $5.00 

Copying disks - and using the trackdisk.device by Bob Rakosky 

An early glimpse of 1.4 by Mike Todd 

A Maker Of Islands - landscapes and fractals by Chris Reynolds & Danny Ross 

Programming for MIDI in Modula 2 by Dan Brookshier 

What does 'Freely Distributable' really mean? by-Steve`Ahlstrom 

Assembly Language Programming - part 3 by Jim Butterfield 

Interrupts and the Amiga by Ian Potts 

The Nottingham ADAB conference - a report by Mike Todd 

Plus regular columns by Larry Phillips, Don Curtis and Steve Ahlstrom 

Two FracScapes 

Registered by Australia Post Publication No. NBP9435 



TO ORDER ANY OF THE ABOVE 
PROGRAMS OR OBTAIN OUR 
FULL CATALOGUE, PLEASE 
WRITE TO THE ADDRESS 
OPPOSITE: 

BRIWALL AUSTRALIA 
Briwall Australia is a new wholly Australian owned Mail Order Software house, established to 
give Commodore computer users access to the same wide range of books, peripherals and 
software as their counterparts in the U.S.A. and Europe. 

By linking up with Briwall, a major American mail order/software publishing house, we are able 
to supply the full range of Amiga products at prices which are extremely competitive. Another 
benefit of the bond with Briwall in America is access to their Technical Assistance Section to 
assist clients who may be having difficulty in getting their programs up and running. 

Detailed below is a cross section of some of our products and prices for Amiga programs 
and books etc. 
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PRODUCT 

1001 Things to 
Do with Amiga 

Amiga C Beginners 
Advanced Amiga Basic 
Machine Language 

Programming Guide 
Amiga Tips & Tricks 
Amiga DOS Express 
Inside Amiga Graphics 

PRICE PRODUCT 

Animal Kingdom 
$25.00 	Fraction Action 
$30.00 Ghostly Grammar 
$30.00 	Linkword-French 

Linkword-German 
$35.00 Linkword-Italian 
$30.00 Linkword-Spanish 
$43.00 	Mavis Beacon Typing 
$35.00 Planetarium 

Surgeon 
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$319.00 

	

$43.00 Draw 2000 
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Backgrounds 
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Arctic Fox 
Battle Chess 
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Chessmaster 2100 
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Falcon 
Flight Simulator 2 
Rocket Ranger 
Roger Rabbit 
Virus  

$59.00 
$59.00 
$30.00 
$64.00 
$50.00 
$55.00 
$60.00 
$55.00 
$72.00 
$58.00 
$58.00 
$45.00  

AC Basic 
Arexx Language 
Assempro 
CLI Mate 
Developers Pak 2 
Grabbit 
Mac Emulator 
Power Windows 2.5 
Raw Copy 1.3 
Quarterback 
Workbench V1.3  

$279.00 
$72.00 
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$58.00 

$143.00 
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$215.00 
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$85.00 
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$43.00 
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G'DAY 

With Winter now behind us, and tax cheques in our pockets, we can expect to have all sorts of products dangled before us 
with exhortations to go out and buy. 

Commodore will be in there, too. Each year about Mistime, the drive towards the lucrative Christmas market starts in earnest, 
and this year should not prove any exception. But there is something just a little different about this year, by my reading of 
the tea leaves. 

Lets step back a tilde, and look at the events leading up to the present time. In the USA, Max Toy was replaced earlier this 
year because he failed in his quest for increased penetration of the US market (the larger portion of Commodore sales occur 
outside the continental USA). In Oz, we too have a new leader, Pat Byrne. But the products they have to sell, the CM, PC 
and Amiga, have fallen behind the current technology in the marketplace. Surprised? Well, its true. PCs at25 and 33 MHz 
are seen more frequently now. The Mac is selling so well that production can hardly keep up. And the Amiga? What's new 
there? It keeps rumbling along at 7 MHz, and it is probably being outsold in many quarters. 

Commodore simply has to do well this season. If not, then the company stocks (already suffering in the tough world out 
there) will fall. And there's no lonelier place than the lower quadrant of the sales graph. 

Maybe there is something new and exciting out there, but to judge from Commodore's promotion (or should that be non-
promotion?)of the Amiga, the average buyer would have difficulty infindingouL Our own case is one in point. In our twelve 

'a 
 

monthsof operation, we have received only one set of news from theCBMpublic relations camp. One! Andthatwasn'tmuch 
use, anyway. Commodore hasn't responded to our offer of space to keep you informed. What do we have to do? 

Maybe my perception of the job of a public relations company is not accurate, but their traditional role in our society has 
been to ensure that news and views are spread right around to all interested parties, and to foster an appreciation and value 
of what its client is doing. As it was put to me by a colleague, we have to approach them! Well, we will pass on that one. 
We're busy enough as it is. 

We all have a stake in Commodore, and Commodore products. We want to know about their products and share in their 
successes. Sad to relate, they give the impression of not caring about their users. 

For this issue we have teamed up with Tim Strachan from MegaDisc to bring you a consolidated index of MegaDiscs 1 to 
12- look in the middle of this issue. This is a short-form index, designed for quick reference. Tim will carry a more detailed 
index on a future disk, so those of you who want can print out the 30-odd pages it will probably take. We didn't have that 
much space. 

Paul Blair 
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TRANSACTOR (AUST) PTY LTD 	 (062) 88 3584 
35 CALDER CRESCENT 	 7-9pm weeknights 
HOLDER ACT 2611 
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And (just for good measure) 	 1 2 3 4 5 6 7 8 9 10 
Transactor for the Amiga disks at $11 each 
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Vo12... 

Extra copies of 	Vol 2 ... 	 2 

Circle the disks or magazines you want. Please add $2 p+p to disk orders and magazine backorders. 
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	  Postcode 	  

If paying by Bankcard/VISA, my number is 	  
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From the Kernel 	 4 
by Mike Todd 
A missing tit of code (Oopsl)... new documentation ._ WordPerfect-fret it's dead, then it's na ... reveal the beauty of 

Eau ... the ultimate disassemble.? .... and, coming soon, the ultimate assembler? 

ViewPort 	 6 
by Larry Phillips 
Die idea of a standard user-madam is admirable - but data it lepmeeot a move away from the ideal programming en-

vironment? Does its very existence mean unnecessary restrictions on programmer and user Ake? Lamy starts an inter-

esting debates 

Dispatches 	 9 
by Dori Curtis 
Don investigates the ripple effects caused by mail changes to software, sad explains why compromises often mesa the 
appearance of products that we wouldn't otherwise sae. In fact, them s Probably a dm goad rumen for ea those 

tating that-falls in a product. &fore he goes, Dm also discusses the philosophy and how and where the HELP key 
should as 

Access - the best of non-commercial software 
	

13 
by Steve Ahlstrom 
What it the difference between Shareware and (mean? Jun what does 'Seely dimLoabie' rally mean? What 
exactly is the Public Domain'? Steve looks at these issues, and discovers that many authors unwittingly give away all 
rights to their software simply because they dau't understand that by placing their software In the public domain, they 
give sway an rights to that software! Steve also continues his examimtiae of the collection of Freely Distributable 
software and tries out •keymap editor, • couple of mynas bug-foes and a few utilities. 

And now ... 1.4! 
	

26 
by Mike Todd 
With the emergence ofMa new extended chip sa for the Amiga, Commodore is in the process of producing a major 
upgrade of the operating system. Some preform call it 2.0 because of the scale of the upgrade, hut Commodore still 
refer to it as 1.4.Hee is the latest news of what Commodom hopes will be sane of the major fauces of the new 
operating system. 

Cover Pictures: Two FracScapes 
by Danny Ross & Richard Farrow 

Ito two cover pictures am examples of landscapes generated by AMO[, A Maker Of 
Islands, the program described in this issue. They am created from contour maps (shown 
in the insets) with the surface detail geripated using the fractal technique of mid-point 
displacement. 

The top picture (by Richard Farrow) is a straightforward IFF picture generated by the 
program, while the bottom picture (by Danny Ross) has had some 'post-processing'. 
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Assembly Language, Part 3 
	

20 
by Jim Butterfield 
As Tam actin= his expositon of machine language pogramming, he examines the concept of mlcoasble code, and 
the function of the 'hunks'. He then shows how to write 'pure' code and illustrates this with a simple file reading 
program - one venion in an impure state, and the other• pure version that can be made maiden. 

The U.K. Developers' Conference 	 29 
by Mike Todd 
A report on the conference held at Nottingham University over the weekend of 15th & 16th July 1989. This conference 
was organised by developers, for developers. With speakers from the U.K. and the U.S.A., k proved to be a useful 
learning expel ce for all who attended- 

The Amiga Interrupts 	 32 
by Ian Potts 
Even when it's not doing anything, the Amiga is avery active machine. Intermps cane from all sides, and perform 
envy activity from detecting the mouse position to controlling the screen display, from handling RS232 data incoming 
to playing audio samples. Ian looks at the Amiga's highly organised imermpt hierarchy, and shows how to write and 
install mtenupt driven code with two examples - one moves a user-sprite around the screen, the second makes a noise. 

AMOI - A Maker Of Islands 	 38 
by Chris Reynolds & Danny Ross 
The 'islands' in the ride are landscapes, and the 'maker' is a program which takes amour maps and creates perspective 
IFF pictures of the landscape. Raciste are undoubtedly the 'in-thing• in the world of mathematical-graphics, and Chris 
and Danny have used the concept of 'mid-point-displacement' to enhance their 3D projections of the contours dawn by 
the user. Unfortunately, the code for the program is ter long for the magazine, but is available on the disk that 
complements this issue. An executable version is also available on that disk - but look one for an enhanced version in 
the furan. 

MIDI - the software 	 47 
by Dan Brookshire 
Having looked at the hardware behind MIDI, and some simple software techniques, Dan goes one step further and de-
scribes sane programming techniques for handling MIDI data, using Module 2. Dan also describes the data structure of 
MIDI messages, and explains what to do with the data when it arrives. 

Disk copying 	 61 
by Bob Rakosky 
The uackdiskdevice is at the heart of the Amiga's disk operations. Bob looks al how to access the disk drive at this low 
level, and in the process develops a useful disk copying utility that takes advantage of the avilable RAM in the Amiga. 
If then is sufficient memory to hold an entire disk, then the program allows multiple copies to be made from a single 
disk read. 
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From The Kernel 

a 

[There's been a lot happening since the last issue, which we 
brought out slightly ahead of schedule in order to be out in 
time for the Commodore show. For programmers of the 
Amiga, perhaps the most significant event has been the 
Developers' Conference, held at Nottingham University in 
July. There is a report of this is on page 29, with the latest 
news on 1.4 on page 18. 

Sorry... 

Okay ... so who spotted the little bit of listing missing at the 
end of Jim's Hunker program on page 23 of TransAmi, 
Volume 1 Issue 5? Well at least one of you did! 

I can only apologise for letting the auto-listing-formatter get 
the better of me; the missing piece of code is at the end of this 
editorial. 

The new reference books 

Now that we have 1.3 in wide circulation, Commodore and 
Addison-Wesley have started to release updated Amiga 
reference books. 

The ROM Kernel Manual: Includes & Autodocs has already 
been published. The next book is expected to be the Hardware 
Reference Manual, closely followed by the ROM Kernel 
Manual: Libraries & Devices. 

These books are very expensive, but really are the definitive 
reference guide and are much revised versions of the originals. 

For instance, the new Includes & Autodocs manual is very 
thorough, covering all the include files, and Kernel routine 
descriptions available in release 1.3 - it also has the full 1FF 
dos umentation and there are reference charts of hardware 
registers, assembly prefixes (like ne_ and 1o1XISERJ, C 
language include definitions and, ideal for ROM hackers every-
where, cross-referenced suuchae and library offset tables. 

A new 13 DOS manual from Bantam can't be expected until 
Commodore digs itself out of the hole it created when it gave 
Bantam sole and exclusive rights to the contents. Commodore 
is in the crazy position of having sold the rights to its own 
documentation! Attempts are being made to recover those 
rights, and it doesn't seem that Commodore will give Bantam 
any of the 1.3 update information until the exclusivity of the 
deal is revoked. 

However, Commodore can't publish the updates itself since 
these are covered by the agreement! Isn't it about time 
Commodore learnt not to point a loaded gun at its own feet? 

The Word Perfect saga 

Many of those who keep their ears to the ground will know 
that, back in April, the Word Perfect Corporation announced 
that all new development work on the Amiga had been 
stopped. 

This came as a huge shock to all Word Perfect users world-
wide. WP Corp. had declared that they would finish version 
4.1, and continue to fix bugs, but no new development work 
was to be done - to all intents and purposes, Word Perfect 
would be a dead product. 

It would appear that Amiga sales failed to pay its way - even 
though development costs had long since been recouped. 

Reaction on the networks was swift and vociferous. Having 
posted the news, one of the board of directors continued to 
monitor reaction and in May, the decision was made to 
continue with Amiga development after all. 

The product will continue to be enhanced over the next 18 
months, aiming towards a version 4.2. At the same time, Word 
Perfect Corporation would monitor the situation carefully and 
the future of the Amiga in their eyes would depend on sales 

Exec Dis 

Now, far be it from me to encourage hackers to dig into the 
ROM code ... but that's just what I'm about to do! 

The exec.library is written in assembler, and is a good ex-
ample of well-written code. It is worth looking at - but it will 
take you a long time to fmd your way around. 

Markus Wendel has produced a full disassembly of the code 
for you • and provided detailed comments into the bargain. 
Unfortunately, the code is copyright by Commodore-Amiga 
and so can't bq distributed (although isn't there something in 
the copyright laws about being able to publish extracts?); but 
Madras has produced an elegant solution to this problem. 

If you have 1.2 in your system, follow the instructions which 
come with EsecDis (available in many repositories of freely 

HF- 
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distributable software, but also on this issue's TransAmi disk 
for convenience) and, using the supplied disassembler and 
'script', you will be the proud owner of 125 pages of well 
commented disassembly nutting from SPC0000 to SFC34CB. 

I've had the opportunity to compare some of the resulting 
disassembly against original source code - and, apart from 
missing labels and symbols, it is actually better commented 
than the original! 

ReSource 

If you're hooked on disassembling the system, just enjoy 
browsing through other people's programs, or want to have a 
closer look at some of your own code, you could do a great 
deal worse than get ReSource, by Glen McDiarmid. 

This is a commercial product which gives very powerful 
disassembling features. It knows all about system symbols, 
library offsets and the like and can even make intelligent 
guesses as to what is code and what is data. 

It is an enormously powerful tool, and could be described as 
an 'intelligent disassembler'. While the human interfcae is not 
exactly perfect, intelligent use of the powerful macro 
capability more than makes up for it. 

We published a review back in May (TransAmi Volume 1, 
issue 6), and since then the program has undergone substantial 
revision. 

A demonstration version is included on the TransAmi disk for 
this issue and, if you wish to buy a full-featured version (it 
costs around £40), get in touch with us here at Transactor UK. 

Coming soon .... 

'Is your assembler slowing down your program development 
cycle by making you wait?' 

So starts the leaflet on a brand new assembler package from 
Argonaut Software. Yes ... I did say Argonaut the boys that 
brought you mega-fast games now bring you a mega-fast 
assembler. The Argonaut Assembler is called ArgAsm. 

lez San claims that the new assembler out-performs the three 
major assemblers in use today by being many times faster - 
with DevPac 2.0, for instance, a complete assembly of a 
simple file full of RTS5 or Noes proceeds at . around 75,000 
lines per minute. ArgAsm performs at 1,000,000 lines per 
minute! 

In a more realistic test, with real code, ArgAsm was over three 
times faster (and up to ten times faster) than DevPac. 

A optional built-in editor (ArgEdit) is also available, with full 
multi-file, multi-window support - and, when you're ready, 
just hit the assemble key and the current window will be  

Ia n 

assembled with error messages brought back into the editor for 
convenience. 

Several novel features have been added to the assembler, 
including instruction cycle timings in the listing file, the 
ability to see which instructions affect the status flags and help 
in error messages regarding possible addressing modes. It also 
includes the usual insmuction optimisation, although care has 
been taken to avoid those which could damage your code - and 
each individual optimisation can be turned off. 

Despite all the features, ArgAsm supports a complete set of 
directives formed from a superset of DevPac, Cape and Assem 
- so existing files can be assembled with little or no change. 

Well, I'm naturally sceptical about such an apparently ideal 
software product and TransAmi will be reviewing ArgAsm as 
soon as it is available - which is just about any day now. 

For further details, contact Argonaut Software on 01 906 3744. 

Mike Todd 

NEXT k 
showcnt-ahovcnt+1 

END IF 
NEXT I 

IF Ask>D THEN 

WHILE shoxent<-4 

PRTT62, SPACES(9): 
showent-showcntfl 

WEND 
PRINT62,tx$ 

ELSE 
PRINT42," 
	

;slze;•lonq words,";s1ze•4;"bytes p 
END IF 

RETURN 

nshow: 
PRINT62,• 

PRINT62,•r"; 

FOR k-1 TO 4 
kO-ASCIMIDS(h$,k,111 

let-INT(kO/16) 

GOSUB byteshow 
kt-k0-kt-16 
GOSUB byteshow 
NEXT k 

PRINTI2,11"; 
RETURN 
byteshow: 

~t-kF IF t'>9 THEN tk-H<] 
PRINT62,CHR$Itk+48) 

RETURN 
Evan: 

Valu&-O 
FOR k-1 TO LEN(hS) 

Valu6-ValuL2566+ASCIMIDS(h$,k,1)) 
NEXT k 

RETURN 

The missing piece of Jim Butterfield's hunker program 

4 
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ViewPort 

A system-standard file-requester ... or not? 

	~ 

by Larry Phillips 
Copyright ®1989 Larry Phillips 

`I'd like some strawberry ice cream please.' 

'Sorry, we only have vanilla.' 

'No choice?' 

'No, but vanilla is the best flavour. Absolutely the only 
flavour you need. It is cold, a nice yellowish white colour, and 
won't offend the taste buds like some flavours. And best of all, 
it makes choosing easy.' 

'But what if I don't like vanilla?' 

'But everyone likes vanilla. That's why we serve it. If you 
really don't like it, you could make your own with our handy 
ice cream maker.' 

Ice cream in a computer magazine? That's it, you say, Phillips 
has really cracked up now! 

Does the conversation ring a bell? I was going to make the ice-
cream apple flavoured, but that would have been too obvious. 
The unlikely scenario above is how I perceive the mentality of 
those who would impose their world upon us under the guise 
of a 'standard user interface'. 

I wouldn't mind so much if the proponents of a standard user 
interface were to stop shcct of the details of the implemen-
tation. They don't though. They start talking about whether or 
not a file requester should sort while loading, sort on demand, 
or not sort at all. They would dictate to us what the gadgetry 
looked like, whether double-clicking on a filename should be 
the same as clicking on the OK or LOAD gadget, whether you 
should select the parent directory with a gadget or as part of 
the file list. They would dictate the smallest detail, all in the 
name of a standard user interface. 

It is frustrating at times to talk to those who hold the Mac 
interface near and des to their hearts. Is isn't the fact that they 
like a standard user interface that bothers me, because I agree 
totally that a standard is desirable, but the fact that they come 
from a background where it is considered acceptable for one 
person, or group of persons, to dictate what that standard 
should be, right down to the most niggling little details. 

Those programmers that feel the standard isn't quite what they 
want in their program are, of course, free to write their own 
user interfaces. Whether the program that results from this will 
sell or not is another thing altogether. 

There is a fair amount of pressure from Apple, from Mac users 
and from other Mac developers against any changes to the user 
interface. Still, the programmer is certainly within his rights to 
make his program behave in any way he sees ht. 

There are many problems inherent in this situation, and though 
it does have its good points, I feel that there is no reason we 
cannot take the good points without the problems, and apply 
them to the Amiga. 

A common wish among Amiga owners is for a file requester 
that is built in to the system, so I will use this as an example of 
what might be done to promote a standard, while eliminating 
the problems. 

The primary benefit of a standard user interface is that the new 
user can easily pick up any application and immediately know 
that it operates, for the most part, just like all his other 
applications. This reduces Pun (Fear, Uncertainty, and Doubt), 
and allows both novice and veteran alike to quickly become 
familiar with a new program. 

The problems really boil down to one thing. If you, as a user 
of the machine, don't happen to like the user interface, or 
any part of it, that's too bad. You are stuck with what you 
get. If a programmer decides that he wants to write his own 
file requester, and you buy the program, you are stuck with 
that too. The only difference being that in the case of the 
system supplied file requester, you are stuck with the official 
version, and in the second case you are stuck with the 
programmer's version. 

The first questions we might ask are: 

'Who is the standard for?' 

'Can we figure out a way to have a standard and at the same 
time, have choices?' 

4-1 
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The answer to the first question, in my opinion, is that the 
standard is for the user. That it makes things easier for the 
programer to have a built-in file requester is also a good thing, 
but in the final analysis, the benefits are to the user. 

The answer to the second question is a resounding 'Yes!', and 
it is this that I want to address in the following proposal. Bear 
in mind that I am making the assumption that cent will 
provide, in some future release, a built-in file requester 
[possibly in 1.4 - ED], and that these comments are meant to 
address a possible implementation of it. This proposal does not 
concern itself with the details of how the user interacts with 
the file requester. It does not deal with the look, feel, number 
of gadgets, or size. It deals only with the the interface between 
the calling program and the file requester itself, and you will 
see why in a moment. 

The general idea is that a system-provided file requester 
should be configurable in some ways, through the use of user 
settable flags. It should be callable by any program, easily, 
much as any other system routine is callable. It should provide 
all the information one would expect from a file requester, 
which is to say that it should provide a path and a file name (or 
multiple file names) to the calling program. 

The file requester should also be replicable, easily, by the end 
user. Consider the implications of replicability. A programmer, 
given an easily callable file requester that provides adequate 
functionality, would be hard pressed to come up with a reason to 
roll his own. 

The only reason programmers of Mac and Presentation 
Manager applications even consider doing it is because they feel 
that the file requester provided by the system is inadequate, 
ugly, or both. 

Any inadequacy can be overcome by providing a calling 
convention that is both complete and extensible. Any ugliness 
can be overcome by allowing easy replacability. Completeness 
of the calling convention is the most difficult part of this 
scheme when you consider that the convention must allow for 
all 'proper' parameters or flags likely to be needed, and for 
both now and in the future. 

Programmers being what they are, would undoubtedly come 
up with a flag or parameter they simply must have, just as the 
ROMs are in full production and ready to ship. The second part, 
the facility to allow easy replacement of elements of the 
system are already in place, with fonts, keymaps, printer 
drivers, device drivers, libraries, and even individual routines 
within libraries. 

Let's start with the programmer's needs. An application might 
need to be able to specify that it can accept multiple filenames, 
or that it can only handle one. He needs to be able to provide 
'title text' to label the requester, a path name for the duectory 
listing, whether he wants the requester listing to filter the 
directory to show only files matching a certain pattern (or only  

files not matching a certain pattern), and probably a few I 
can't think of at this moment He needs to be informed if a 
selection was made, if it was a multiple selection, if the 
requester was cancelled without a selection, and of course, the 
path and file names themselves. 

The programmer need not concern himself with what the 
requester looked like, whether it sated a directory, or whether 
mouse or keyboard or voice input was used to make the 
selection. Those are best left up to the user. 

Configurable options, perhaps set as an option within 
preferences or a similar program, might include such things as 
'hot' selection ability, double-click or OK gadget only, whether 
it comes up in a fixed position or in relation to the mouse, and 
so on. Options gettable in this manner would be those that are 
of no particular concern to the programmer, and are mom a 
matter of taste for the user. The setting would ideally affect 
any file requester. 

This brings up the heart of the matter. The programmer has his 
system call, and can depend on the results of that call. If the 
file requester can be replaced easily, the user has his choice of 
file requesters. In this way, we can have a standard in more 
ways than one. 

The first standard is that the system file requester is what the 
new Amiga owner will see. It will be called for most 
programs, the only exceptions being the older programs that 
use their own scheme, and older programs that have yet to be 
updated to call it. It will provide a common ground for talking 
about and learning the operation of the system as well as the 
individual applications. 

The other standard is obtained when a user decides to replace 
the system-supplied file requester with one that he prefers. The 
replacement, while it can in one way be looked at as non-
standard, really is a standard after all, if it is called whenever 
the system requester would have been called. 

Thus, all applications calling in the normal manner will call 
the same file requester without knowing or caring that a 
replacement is being called, making all applicatins using it act 
identically from the user's viewpoint, and in a way that the 
user prefers it to act. It seems to me that all the advantages of 
fixed system file requesters am obtained, while still allowing 
for choice on the part of the user. 

I think that choices are important, since every Amiga owner 
seems to have a preference for one file requester over another. 
Personally, I like one that can be dragged around the screen 
and is small enough to allow me to see any text that might 
otiterwise be hidden. Others prefer a large one with the ability 
to display a lot of file names. Some like the ability to use the 
keyboard, or the mouse, or both. Do you like gadgets for 
selecting a volume name, or do you prefer a textual listing? Do 
you want assigned directories to show up along with the 
volume names? 

1-►9-1 
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All these 	are things that need not concern the preferences 
programmer, who can rest assured that when he calls for a 
isfilename,ohf mer ewill  o  	eu ser, afilename in the way that 
is most comfortable for the user, rather than in a way left up to 
Commodore u the application. 

We need not 	limit 	the replacement to any 	particular 

GILGANDRA 
ELECTRONICS appearance; indeed it need not appear on screen at all. A sight- 

impaired person might want a large fde requester, even if only 
three or four files may be seen at a time. A blind user might Our new store will be open soon 
want a talking file requester that has no visual representation 
at all. In fact, almost any conceivable method of presenting a 
list of files could be handled by a replacement. 

A terminal hooked up to a serial port, might make good use of 
a file requester presented in a traditional numbered menu 
display, allowing the user to choose via keysuokes without 

If you want 
business system 

your present 
Gary Edwards 

help 

a 

... 
system 

GILGANDRA 

with your 
or service 

call to discuss 
then 

small 
on 

give 
it 

having to run across the room or across town to make the 
selection at the Amiga•skeyboard. 

Remember, though I am talking about a file requester, the 
principle could be applied to other user interface building 
blocks. I think we can have standards and still allow creativity. 
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We can have an easy to learn machine that can be changed as 
the user advances. We can have a machine that is unparalleled 
m its accomodation of widely varying preferences or needs. 

So, 	has 	ideas for 	Me requester? who 	some great 	a 
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Ripple effects, why things are how they are and the HELP key 
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by Don Curtis 
Copyright ®1989 Donald A. Curtis 

Don Curtis is a police officer in Denver, Colorado. For the 
last couple of years, he has been assigned to program design 
and development along with system design and maintenance 
of 10 AT&T Unix 3B2 computers. In his spare time, Don is an 
assistant Sysop on CompuServe's Amiga forums. 

Time sure flies when you're having fun; the last, few weeks have 
been very hectic at work We're taking several major database 
applications from the city's IBM mainframe and moving them 
onto our in-house UNIX minis. The only thing that was common 
was the data itself, and even that required extensive 
manipulation moving it from one system to the other. 

All the programs had to be re-written from scratch, screens re-
designed and concepts re-thought. The project has spanned 
several years, but most of it came together over the last few 
weeks and as with all new systems, problems developed. 

When you deal with computers and computer programs, you 
must assume the end-user knows nothing about computers at 
all. You must also assume that if they can do something 
wrong, they will. The end user doesn't have to know what's 
going on ... they should only be concerned with the end 
product. Can the computer or program do what the users want 
it to do, in a timely fashion? 

Not only that, do the uses understand the consequences of changes 
they may request in the system? What are the ripple effects of a 
small change here and there? Let me give you an example: 

In Denver, we have our main sweets laid out mainly in a north-
south/east-west grid. However, the downtown streets are laid 
out in a northwest-southeast/northeast-southwest grid. If that's 
not enough, both the downtown streets and many of the east-
west streets have the same name, but different suffixes. That 
is, downtown there's a 16th Sweet, while out of the downtown 
area, there's a 16th Avenue. Adding to that, if there's no prefix 
to the street name, the defaults are north or east depending on 
which way the sweet runs, unless it's a downtown street and 
they have no prefixes! There's even some more things to add 
to the confusion, but there's no need to go into all the gory 
details. Suffice it to say, that the address '510 16th' is useless. 
It could be any one of 3 places in the City. 

Our users wanted to be able to look up all incidents that may 
have occurred in a certain block in the city. That's no problem. 
But one of the users wanted to make it easy on himself. He 
wanted to be able to look up, with a single query, all the 
incidents in the 500 block of 16th whether it was E. 16th 
Avenue, W. 16th Avenue or just plain 16th Street. 

That sounds like a good idea - we often get information third 
or fourth hand that someone was seen on a street on a certain 
day and it might be useful to see if the police made contact 
with that person. The programmer (an outside consultant) also 
thought it was a good idea, so he put code into the system that 
inserted a wildcard character into the place the street suffix 
would go if the user didn't enter a suffix. That way, if you just 
said '500 black of 16th' rather than '500 block of W. 16th', 
you would get all incidents on any of the three streets. 

Great! But what no one thought of was the fact that using a 
wildcard in a query forbids the use of an index! That meant that if 
I entered a general quay on the 500 block of 16th, the program 
would scan the entire database (several hundred thousand 
records) and look at the address to see if it matched the wildcard. 
And since downtown streets have no prefixes, you couldn't look 
up just incidents on downtown streets, you had to look for them 
all since the wildcard was automatically inserted. 

What was the fix? I removed the automatic wildcard and 
made the system look for exactly what the user entered. Now 
the system was able to use its index for the search, and queries 
went from 20 minutes to 10 seconds! You could look for all 
three locations by exact matches in less than a minute, far 
more efficient in the long run. I went back and explained this 
to the user, and he was perfectly happy. 

This was a classic case of the programmer not understanding 
the user or the consequences of his actions. All the user really 
wanted was a quick way to look up generic addresses. The key 
word was 'quick', but the programmer instead thought of 
'easy' and wrote the code forgetting, or ignoring, how it would 
effect other types of searches. 

You can't expect the users to understand how the program 
works, but you should take the time to sit down and explain to 
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them why certain things work they way they do. You don't 
have to get technical, a simple explanation is usually enough. 

And the ripple effects? It took me hours to find the problem, 
but a single keystroke in an editor to fix it. The users went 
from being unhappy about the length of time certain things 
took, to being happy with the change. 

Remember this little stay the next time you wonder why things 
don't seem to work the way you'd like them to wort Also 
remember it the next time you feel like flaming Commodore for 
not producing the feature you want in an Amiga. 

If you write a program for yourself, you can customise it to your 
heart's content. You don't care if someone else tikes your 
method since no one else will use it. However, add a second 
potential user and you've got a possible conflict between your 
way, and their way. The answer is a compromise. Obviously the 
more potential users of a computer or program, the greater the 
potential for conflict. You can give the users choices to help let 
them customise the program for their own purposes, but you 
can't make it perfect for everyone. That's just not possible. 

The same is true for hardware, but to a lesser extent. The base 
hardware of the machine pretty much has to be the same for all 
users. That means compromises have to be made, and some of 
those compromises may not meet with your approval. Take the 
standard high resolution screen of the Amiga. It's in interlaced 
mode to make it conform to TV standards. That way, you can 
take the output and minimally process it and put it on the air, 
or tape it or whatever. That's good ... for folks interested in 
video applications. That's not necessarily good for the rest of 
the Amiga community. As you know by now, using interlaced 
mode, with a short persistence monitor (as the vast majority of 
monitors are) causes screen flicker. Screen flicker can be 
annoying ... well, no, it is annoying. 

When the Amiga was first brought out, it's graphics 
capabilities rivaled those of any computer on the market for 
under $50,000 or so. Video tape recorders were now common 
home appliances. Desktop video was almost unheard of, but 
the potential was there. With the Amiga, a home user could 
suddenly produce 'Saturday Morning' quality cartoons at 
home. But for the home user to take advantage of this, the 
Amiga had to be able to be recorded Thus it needed interlace 
mode. The other option would have been an expensive video 
adapter, similar to those used on other computers. 

With interlace, it was all there. The computer with it's custom 
graphics chips, large number of colours, 640x400 resolution 
and the ability to directly tape the output made it a natural. So 
much so, that not only did the home users pick up on it, but so 
did many professional video shops. If you think that wasn't 
important, go out and try to find an Atari ST running a video 
application. If you find one, let me know where. I'd be 
interested in how they did it. What they had to add to the 
machine to make it work, and why they didn't choose the 
Amiga in the first place. 

Without interlace, the Amiga was still a wonderful computer. 
but it wouldn't have fit all the niches it does now. I don't 
believe that it would have sold as well as it has, and apparently 
either did it's designers. 

These am the consequences I'm speaking of. The initial buyers of 
the Amiga were hackers and folks interested in its video 
capabilities. It took a while for others to catch on and see the 
other features of the Amiga thatmade it stand apart from anything 
else on the market If the initial buyers hadn't been them, the 
Amiga may not have made it. Commodore wasn't in very good 
financial shape back then and the Amiga's success was a major 
reason that the financial problems are all in the past now. 

There were lots of decisions like that made in the design of the 
Amiga. When you get upset with Commodore for something 
you don't like, try to think of the consequences of having it 
some other way. When you put it all together, I think you'll 
fad that Commodore made some pretty smart decisions after 
all (and some fairly dumb ones also) when the total effect on 
the user community is considered. 

Disk drive selects 

That brings up another whole discussion. Why did 
Commodore make the A2000 external drive in and why did 
programmers hard code their programs to look for mPI:? 

On a disk drive, floppy or rigid, there's a control line called 
Drive Select that's used to make the circuitry active. Most 
computers have the ability to control several disk drives, and 
the Amiga is no exception. They do this by having the ability 
to apply a signal to one of many select lines thus signaling to 
the disk drive attached to that line 'Get Busy!' 

The general methodology is to use a jumper on the drive itself, 
or to have a twist in the drive control cable so the select lines 
attach differently. The result is that only one select line is 
actually hooked to the drive's circuitry. Thus the drive only 
becomes active when that particular select line is chosen. If you 
didn't do this, what you'd have is that when you attempted to 
access one drive, all the drives would turn on and nothing would 
get done - the system would become hopelessly confused. 

To add a drive to a circuit like this requires the user to have 
knowledge of how to set the select jumper, or twist the cable. 
While moving a jumper is fairly simple, you usually pull a 
jumper off of one set of pins, and place it on an adjacent set of 
pins; many users are afraid to open up the drive and 'play' 
with them, so they have a service shop do the installation for 
them. That's added expense, time and trouble. 

The Amiga used a different philosophy. It was decided that 
they would have their circuitry set up so that you could take 
any drive, and put it at any position in the drive chain, and not 
have to make a jumper change. All the drives arejumpered the 
same. They are all jumpered as Select 0, the first drive in the 
circuit. Now the Amiga has the same multiple select lines 
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coming out of the controller chip (8520), labelled Select 0 to 
Select 3. The first line (Select 0) is always attached to the 
internal drive, thus it's drive two:, but Commodore performs a 
little magic on the other 3 select lines to allow the drives to all 
be the same. 

If you'll look in your Amiga manual, you should ford a 
diagram of the disk drive connector. You II see 3 pins labelled 
Sel 1 to Sel_3. This is hue for the connectors on the drives 
themselves also. On the Amiga A1000 and A500, the external 
connector has all three lines hooked up On the external disk 
drives, all three lines are hooked up on the input connector, but 
only two of the lines are hooked to the output connector! 

On the drive, the line attached to the Sel _1 input connector is 
attached to the drive itself as the 'Get Busy!' line. The 
remaining two input lines are passed to the output connector, 
but shifted one position. That is, input line Sel_2 gets 
connected to output connect line 5€!), Sel_3 goes to Sel _2 
output and there is no connector on the output line Sel 3. 

See the magic? If you have 3 drives on your system, drive DF2: 
should be activated by the computer's Select 2 line. When the 
computer activates Select 2, the signal gets passed out the back 
port into the first drive's Sel _2 input. From there, it simply gets 
hooked to the Sel_1 output and passed on to the second external 
drive. The second external drive gets it on the Sell input, so it 
is connected to the drive itself and activates the drive. 

That's similar to twisting the wires, but the system does it all 
for you, you don't have to worry about it. However, the A2000 
is a slightly different animal. It can have a mix of drives inside 
it. There are several combinations possible, and one of those 
combinations is two internal floppies, DFa: and Dal:. 

Since that's possible, they couldn't run the Select 1 (select line 
for DPI:) line outside the machine because that means it would 
possible to have two drives attached to the same select line, 
and nothing would get done because both drives would 
become active at once. 

Because of the design of the external drives, it wouldn't work 
to have you move the jumpers around. The lines wouldn't be 
passed properly. So a decision had to be made. Either design 
the A2000 to use a completely different drive setup, or have 
the first external drive recognised as DP2:. 

The consequences of the first choice would have meant that 
folks who moved up to the A2000 from the A1000 or A500 
wouldn't be able to use any existing external drives they had. 
Dealer's would have had to stock two different types of 
external drive and the user's would have had to learn how to 
set drive select jumpers or pay a shop to do the job for them. 

The second choice made much more sense. There's nothing 
magic about a drive addressed as DPI:, the only drive that 
counts is DFo:. You must have that to boot the machine (prior 
to autoboot that is). The users could keep their current external 

drives and just plug them in. The drive chaining logic would 
continue to work, and the 3.5" drive bay could still be used for 
either a hard drive or a second 3.5" floppy. 

So what was the problem? Some software authors had hard 
coded their programs to look for disks in DPI: specifically! 
Those programs never looked beyond DPI: to see if there may 
have been a Bat. Prior to the A2000, that was a safe 
assumption, but now the second drive can be either DPI: or 
DF2:. And whose fault was that? Was Commodore wrong for 
allowing a second drive but no DF1:, or were the software 
writers wrong for making assumptions about how the machine 
is configured? 

Commodore has stated from the beginning not to make 
assumptions about the configuration of the machine beyond 
256K and a single floppy labeled Drm:. While at this point it 
may seem safe to make the assumption of 512K, even that's 
not hue. There are still 256K A1000s out there. That leaves the 
fault squarely at the feet of the software authors who made 
assumptions about the machine's configuration. And that 
comes right back to the idea of changes and ripple effects. 

A simple change in design broke some programs because the 
authors chose not to follow the rules. 

The HELP key 

Larry Phillipsis the author of the :YewPort' column, and 
another of the SYSOPS on CompuServe. He and I have some 
severe differences on how the HELP key should function. We 
argued about it in the Amiga Tech Forum on CompuServe, but 
decided to bring it into the pages of this magazine and let you, 
the readers, decide how things should work. Not that any of 
this will be 'official' or carry any weight with Commodore, 
but it should be thought provoking ... and thus, useful. 

A quick rundown of Larry's method of implementing the HELP 
function is that it should be context sensitive based on mouse 
position and what the program was doing at the rime. 
Essentially, the way I understand his methodology is that there 
is a universal 'help.handler'. Through this facility, when the 
user presses the HELP key, based on the user's preferences and 
the program's implementation, the system looks at where the 
mouse currently is, and gives help on that specific object 
whenever possible. The forms of help given can be program 
generated, via a 'help' text file the user creates or a 
combination of both. One thing Larry definitely insists on is 
that when pressing the HELP key, the position of the mouse is 
paramount and without regard to whether the mouse is in the 
current window or not. 

Generally, my idea is rather simple. First of all, the HEU' key is 
just that, a key on the keyboard and like all keystrokes (except 
mouse shortcuts) should only go to the currently active 
window. Second, by its very nature, help is specific to a 
particular program. The help information for Program A is of 
use only with Program A. Because of that, it's up to the 
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program to offer help, not the system. Third, tying help to the 
mouse position can be a pain in the butt. I generally keep the 
mouse out of the way. If I hit the HELP key (like right now), 
I'd get help with the scroll bar, when all I wanted was the 
quick reference card to pop up. Under Larry's idea, at the 
least, I'd have to move the mouse out of the scroll bar into a 
'generic' area to get my quick reference card. Finally, I don't 
like the idea of the manual being built into the program, 

I hit the HELP key and under Larry's setup I'd get a quick 
reference display for Program B. The quick reference card 
tells me that Alt-E is the shortcut for the menu item 'Edit new 
fle. I hit Alt-E and Program A's text suddenly gets Erased 
because Program A's (remember, it's still the active window) 
interpretation of Alt-E is 'Erase Wmdow'. Of course, any 
program should at least warn you before erasing the entire 
window, but that's not the point. The point is that it's too easy 
to get confused. 

Most importantly, I feel the HELP key should go to the current 
window. Almost everything else you do on the Amiga with the 
mouse goes to the current window _. or makes the window 
current. If I want to close a window, I move to the close 
gadget and click on it. All that does is make that window 
active, and inform the program the user has selected the CLOSE 
gadget It's up to the program owning that window to actually 
do the close. Larry's idea is similar in this respect, except he 
doesn't want the keypress of the HELP key to make the window 
active, just to notify the program that the user pressed the HELP 
key. If I'm working on Program A (it's the active window) but 
also have a window open for Program B, nothing I do with the 
mouse should have any effect on Progratp B except moving 
the mouse into Program B's window and clicking on it. 

How's this for an alternative approach? If help only goes to 
the active window and help is only under program control, not 
system control, then when I hit the HELP key, I get a requester 
asking what I want help with. There could be buttons for 
'Generic Help', 'Help with Gadgets' or 'Help with Menus' 
(plus whatever else the author decided to implement). I select 
'Help with Menus' and get a requester telling me to select the 
menu item where I need assistance. Since all gadgets, menu 
items and so on are under program control, it's no problem for 
the program to offer help with 'Quit' rather than quit the 
program. I simply select the menu item just as I would when 
running the program. The program simply notes I'm asking for 
help, not asking for the selected action to take place and gives 
me assistance. All with one hand too, no awkward holding of 
mouse and help key at the same time. During our discussion on CompuServe, Larry felt that the 

HELP key should be treated differently to the other keys. He 
felt that there were current keyboard shortcuts that were the 
equivalent of the mouse keys, so the HELP key wouldn't be any 
different than those. My objection to that point is that there is 
no equivalent to a mouse HELP key. Thus tying the HELP key to 
the mouse makes it a shortcut foe a non-existent mouse key or 
a keyboard key that is intimately tied to the mouse and mouse 
only. In other words, I feel it would be a complete oddity. By 
tying the HELP key to the current window, it then becomes a 
'normal' key, handled just like any other keystroke. 

Of course, both implementations would require the program to 
offer that level of help. I disagree with that much code and 
program space being used to repeat what's in the manual. I 
much prefer that the program-generated help be more of a quick 
reference card. I hit the HELP key and a quick reference 
requester pops up giving the most commonly used keystrokes 
and listing the manual page for additional assistance. I see no 
reason to help the pirates by providing an on-line manual with 
the program. Removing on-line manuals won't stop software 
theft, but it also won't increase it. If Billy Bluebeard can simply 
copy a program and not worry about copying the 300 page 
manual he's more likely to simply make a copy than he would 
be if he also had to make a copy of the 300 page manual. 

Look at it this way: both Larry and I am working on Program A. 
We both decide we want help on Program B. Under both of our 
systems, we must fust move the mouse into Program B's 
window. Larry would then have you simply hit the HELP key. I 
would have you first click on the left mouse button and then hit 
the HELP key. Our hands were both already on the mouse so it's 
no extra effort to stop typing and reach for the mouse, all that's 
needed is to move one finger, nothing else. At this point were 
arguing over a simple mouse click. Silly? I don't think so. 

I'm not saying penalise the honest user. Most people forget the 
keystrokes for a specific action, and just need a quick 
reminder. lust hit the HELP key, then a RETURN (to close the 
help requester) and keep on going Easy simple, painless and 
a snap to include in a program. Including help with everything 
in the program (Larry had no objection to even 'help with the 
scroll bars' being in a program) would require not only room 
in the program code for the text, but also logic in the program 
to decide the context and specifics of what help is actually 
needed. 

The implications in that mouse click are huge. FLTst, I've told 
Program A to quit accepting input and told Program B to start 
paying attention to me. Second, I've now allowed Program B 
to devote it's full attention to my needs. Since any help on 
Program B must naturally be generated by Program B, them is 
no ambiguity about which program is going to offer 
assistance, B is active, B will help me. What if Prograrni A and 
Program B are both word processors? What if I'm comparing 
the two and since I'm not familiar with either of them, I need 
assistance? And what if I like to keep the mouse out of the text 
area, so move the mouse out of my current window and it 
happens to be lying on Program B's window? 

Well, that's my ideas, and objections to Larry's ideas in a 
nutshell. It's up to you, the user and developer to decide how 
you want things implemented rd be interested in your thoughts 
on the subject. Larry and I are just two Amiga users, it's not 
important what we think as individuals. What we're really 
interested in is what the Amiga community thinks as a whole. 
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Access 

The world of non-commercial software 

D• 	 	~ 

by Steve Ahlstrom 
Copyright ID 1989 Steve Ahlstrom 

As the primary Sysop on CompuServe's AmigaForum, and a 
veteran Amiga programmer, Steve Ahlstrom sees just about 
every notable public domain and shareware program that gets 
written. In this column, he tells you about the ones that have 
recently caught his eye. If you have information you would like 
to share through this column, you can leave a message for 
Steve on AmigaForum (76703,32006) or send it to us, and we 
will pass it on. 

There seems to be quite a bit of confusion concerning 
shareware, freely distributable copyrighted software, and 
public domain software. The confusion seems to be among the 
software authors as well as the users. 

Shareware 

A shareware product is actually a commercial product with a 
non-standard distribution channel. The author asks for 
compensation for his work, usually in the form of currency. 

The distribution of the program may take many forms. The 
author may release a fully functional program. The 
documentation will state you may 'test drive' the software. If 
you find the software meets your needs you are to mail a 
check for the purchase price to the author. An example of this 
type of program is Access! by Keith Young. 

Another common method used to encourage payment for the 
software, is for the author to release a semi-functional demo of 
his program. In this case, not all features of the program are 
functional in the freely distributable version. If you want the 
full version you must send payment to the author. Rid* Stile's 
uEdir falls into this category. 

The above distribution methods am the most common. There 
are some twists. In return for your payment you may receive 
source code to the program, you may be put on a mailing list 
to be notified of future updates, you may even be mailed 
updates as they become available. Some shareware authors 
may request non-traditional payment; payment should be 
made to non-profit organisations, payment made in goods 
(such as diskettes) rather than currency, and various other 
idiosyncrasies. 

Regardless of the distribution or payment channels, shareware 
programs are not free. They are copyrighted works and must 
be paid for. As with more traditional software publishers, 
support given by the shareware publishers can range from 
excellent to poor. The advantage to shareware products is 
being allowed to use the program extensively to determine its 
suitability to you needs. 

Freely Distributable Copyrighted Software 

This class of software for the Amiga seems to be growing. 
This is software the author wishes to make available to anyone 
who wants to use it. No compensation is required. The author 
does claim ownership to the software and has the right to 
dictate how the software will be distributed. 

There are many reasons why an author may chose this route. 
Quite often the program may be the basis of a future 
commercial product. The author may want to share concepts 
but not give away the farm. This goes against the grain of the 
'hacker ethic' which says that all knowledge and source code 
should be made freely available to anyone who wishes it. 

This concept is generally acceptable when a computer system 
is new. Everyone is trying their best to learn the intricacies of 
the system make their knowledge available to everyone else. 
As the machine matures there are more people programming 
the machine and techniques derived may become 
commercially significant. By not retaining control of the 
program the author may find himself, at some later date, 
competing with another product using his own code. 

h 

Many times this type of work is called FreeWare. 

Public Domain 

There are no restrictions on public domain software. Once 
someone has declared that their work is public domain no-one 
can claim any rights of any type on the software. Anyone may 
use it for any purpose. It may be included in the code in other 
works without permission (because no one exists who has the 
right to grant or deny permission) or it may be sold as a 
product with no compensation to the original author. 
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Here is where the confusion lies. Many times I'll see a 
documentation file for a program that specifically states 'This 
is a public domain program'. Then, later in the documentation, 
the author outlines the method of distribution. In these cases 
the author is being contradictory. 

By declaring his work to be public domain he has given up all 
rights to it, including the method of distribution. He no longer 
has any control over the work. If the author wishes to retain 
some control over the work he should attach a copyright notice 
(and register the work with the copyright office). 

Shareware Ethics 

If you wanted to sell an item, say a lawn mower, and your 
neighbour said he was interested but wanted to use it first to 
see if it was all you said it was, you would probably lend it to 
him. You fully expect your neighbour to either pay you for the 
lawn mower or return it. 

This is much the same with a shareware program. The author 
allows you to give his product a fair evaluation. If you use the 
program, the author has every right to expect payment. 

While a lawn mower cannot be copied, computer software 
can. In most cases the price of the product is much lower than 
a more conventionally marketed comparable product There 
are no middlemen involved to increase the cost of the product. 
Traditionally, a distributor will take 10-15% of the suggested 
retail price and the retailer will get 1040%, depending 
whether or not the software is sold at a discount. A shareware 
product can be priced at 55% less than a conventionally 
marketed product In fact, shareware products are normally 
priced much lower. There is little or no distribution or 
packaging expenses, and, for those products distributed via 
networks and BUSS, there is no media costs. 

Shareware, if it meets your needs, is an incredible bargain. Pay 
for it. Most people would never consider shoplifting a product 
from a computer store; don't continue to use unpurchased 
shareware products. 

Key Map Editor 
Freely distributable Software 0 by Tim Fries: 	1 

One of the Amiga's strongest points is that it really is the 
computer for the rest of us (in total disregard of Macintosh's 
claims). Amiga allows easy configuration in just about any 
area. By selecting your printer from Preferences you have 
configured your computer to work with practically all off the 
shelf commercial products. You may change colours, screen 
resolution, font sizes, mouse and key speeds and make these 
the defaults. Unlike other machines whose ambience implies 
'do it ow way or don't do it at all', Amiga puts you in control 
of your computing environment 

Now, thanks to Tim Priest's Key Map Editor, there is an 
additional tool to customise your computing environment. 

R41  

What are keymaps? They are the files hiding in the 
Days:Keymaps directory labeled usa/, gb, is, dk, and so on. 
Amiga is an international machine. According to Commodore, 
70% of the Amiga's worldwide sales are outside of North 
America. Keymaps allow the machine easy penetration into 
worldwide markets. 

With keymaps, machines do not have to be custom 
manufactured for each country in which it's sold due to 
language or alphabet differences. All that is necessary is that a 
keymap for that country be written and then loaded from the 
startup-sequence. For instance, in the usa/ keymap, there is no 
British monetary symbol. Load the British keymap (SETMAP ea) 
and shift-3 becomes £, the British pound symbol, replacing the 
# in the usa/ keymap. 

Keymaps do make it easier for the internationalisation of the 
machine. That is not their only use, however. 

When the typewriter was invented, some hundred odd years 
ago, various keyboard layouts were tried. After much trial and 
error, disagreement, and confusion, the QWERTY system, that 
most of us use, became the standard. It is not the most efficient 
for typists. Different layouts can dramatically improve speed. 

Why did it become the standard? In those days, the limiting 
factor was the mechanics of the typewriter. The physical 
mechanism that produced a character on a piece of paper 
from a pressed key was the bottleneck. Type too fast and the 
typewriter would easily jam. QWERTY was devised and 
became the standard because it was inefficient and slowed 
typists down. 

Now, of course, there is no such limitation. Various alternative 
keymaps have been devised that am much more efficient for 
the typist The most popular of these is the Dvorak keymap. 
Once learned, it's use will greatly improve your typing speed. 
lust try to find a Dvorak typewriter, though. Or try to find any 
other computer than will allow you to change its keymap to 
Dvorak and have it work with practically all programs 
available for it. With Amiga, it's a cinch - SETMAP usaa. 

• 
Hopefully you will agree what great and marvelous things 
keymaps are and how the ability to change those keymaps 
make the Amiga stronger and more well rounded than other 
machines in its class. You might ask, though, why should I be 
excited about a Key Map Editor? Since the computer comes 
with a variety of keymaps and CBM is surely going to create 
keymaps for any new country the machine is marketed in, 
what use is such an editor to me? Because the pressing of I 
key does not mean that just 1 character will appear on the 
screen. 

With the Key Map Editor, you can transform the keys you 
seldom use (or shred, dried, ailed variations of those 
keys) into sending practically any textual information you 
want to your application. Key Map Editor is a very powerful 
keyboard macro creator. 
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As a very limited example, I have redefined my numeric 
keypad. It now looks like the following: 

( ) / " 

nm dman<m 8 9 - 

acc<a> w!Wan 6 + 

divan 2 3 enter 

uu<p:r uucio -xl -ne<ce• . 

So far, I've only redefined five keys and those only in their 
non-qualified stated (that is non-Sinned, AL7ed or CTRLed). 

Instead of displaying a '7' when I press the 7 key on the 
numeric pad, my keymap sends a RUN DMAN<CR> to the active 
window. DMan is a directory utility that I use. Eight 
keystrokes are saved in running that program.. 

You can get a bit more complex. Instead of displaying a '5' 
when the 5 key on the numeric pad is pressed, my keymap 
sends WHAPCR>. WHAP is an ARexx script (I use William 
Hawes WShell so no preceding RX is necessary). WHAP could 
just as easily be an AmigaDDS execute script. Just one 
keystroke causes an entire chain of events to occur. 

Key Map Editor is very handy! Should you wish to create 
keymaps for various applications, you could have a key on 
your default keymap setmap another keymap then run your 
application. 

There are a lot of possibilities here. Because of the 
combinations of the various qualifying keys, each key on the 
keyboard can respond in up to eight different ways. This gives 
you hundreds of combinations for user defined macros. Any 
program which is correctly written and uses the default 
keymap (rather than a keymap internal to the program) will 
fully support your modified keymaps. 

Key Map Editor is a complex, yet easy to use program 
Everything you need to know is in its documentation. 

BindNames V1.0 
Public Domain software by Dave Haynie 

If you have a hard disk, do you find it inconvenient to be 
constantly editing your startup-sequence file for logical 
assignments most new programs require? You add the 
assignment, reboot, then find out that your assignment is 
dependent upon another assignment that had not been made yet? 

Dave Haynie comes to the rescue with BindNames. 
BindNames is designed to do all of the logical name 
assignments at once. You create a subdirectory in your root 

directory called Names. In this directory you create a file 
which contains your assignments. For your system 
assignments, you might have a file in SYS:NAMES called 
SYSTEM that looks something like: 

BIN: 	SYS:bin 

OS: 	SYS:os 

C: 	BIN:c 

COM: BIN:Com 

L: 	OEIL 

FONTS: PATH:FD:Amiga,FD:PD,FD:PS,FD:CityDesk 
FD: 	OS:Fonts 

S: OS:s 

DEYS: OS:Devs 

LIES: OS:Libs 

ENV: RAM:Env 

T: RAM:T 

From your startup-sequence you would replace all the assigns 
with a call to BindNames 

BINDNAMES SYSTEM 

BindNames will read all name files before making any 
assignments. It will figure out dependencies. It does not 
matter how you order the names. It will create directories it 
cannot find, such as the RAM:Env and RAM:T in the above 
example, and will generate warnings for assignments it 
cannot resolve. 

Instead of 'assigning the world' when you power on the 
computer, you can make some specific assignments only when 
you need them. If you want to run a program which requires 
logical assignments, just create a file to put in the SYS:NAMES 
directory listing the needed assigns. Before you run that 
program you would type BINDNAMES <filename>. 

You could go further and create an ARexx or Amigaoos 
execute script that will do it all for you - then add the 
command to your custom keymapl 

KeyHack 
Freely Distributable Software @ by In San 

In Volume 2, Issue I of TransAmi, I talked about a program 
called SetCPU 1 4 by Dave Haynie. SetCPU allows to copy 
the system ROM into 32 bit RAM (if you are using the A2620 
board). This greatly increases the speed of your system. 

Unfortunately, the early keyboards that were shipped with the 
A2000 are not compatible with SetCPU. These keyboards are 
relatively easy to spot. They are made by Cherry and have 
small sized function keys across the top. If you own one of 
these keyboards, and an A2620, you may, with the use of Mr. 
San's KeyHack, use the SetCPU program. 

KeyHack is a quick, temporary hack to patch a RAM copy of 
the Amiga os to slow down keyboard handshake. 

F 
	

Q 
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MemWateb 
Freely Distributable Software by John Toebes 
® The Software Distillery 

MemWatch has been around a while, but many times we tend 
to overlook the older programs for the flashy newer ones. 
Newer does not always mean better. In the case of MemWatch, 
it is a classic that has an important use for your system. 

MemWatch is a relatively simple program that can help 
prevent random gurus. Run it from your startup-sequence. 
MemWatch will sit in your system quietly, watching. It looks 
for errant programs that change the values in the first 100 
bytes of memory. Few programs write to low memory 
intentionally. This is usually a side effect of referencing a 
NULL pointer. In many cases, writes to low memory are not 
harmful. Other times they are timebombs just waiting to 
welcome the turbaned one. It all depends on just what 
addresses were overwritten. 

When run, MemWatch saves a copy of the first 100 bytes of 
memory. When a write to low memory. is detected a 
comparison is made with its copy of the memory values. 
Should the values be different MemWatch restores the correct 
value and then puts up an alert to let you know that low 
memory was overwritten. The alert contains the value that was 
written and the address to which it was written. 

To ensure that MemWatch does its job it must check low 
memory frequently so any damage can be repaired before it 
propagates. By default, the program checks low memory every 
5000 microseconds. This timeframe is user configurable. 

There is no guarantee that MemWatch will catch and repair all 
damage to low memory but it will most of the time. It is a very 
useful program to have running the background when you are 
developing your own code; it is an extra debugging tool. 

It also is useful in finding those programs that are not written 
correctly that do damage to low memory. Some of them, like 
Atenn 7.3, write to low memory but do no apparent damage. 
In the case of Aterm 7.3, it writes an 0x04 to location $00. 
Other programs may do more damage and eventually lead to 
unexplained system crashes. MemWatch will let you know 
which programs you might have to watch more closely. 

Guru 
Freely Distributable Software by Mike Haas 
Freely Distributable Software by George Musser, Jr. 

'Gum meditation' is a very familiar phrase for all of us. For 
most of us it just means one thing, the system has crashed. We 
are given cryptic numbers that explains why, but, in and of 
themselves, the numbers are mostly meaningless. There are 
few sources readily available that contain a list of the error 
numbers. One source is the from the execlalerts header file 
from your C compiler, assembler, or from the Native 
Developers Disk from Commodore. Another listing is  

contained in the COME manual. Many people may not have 
any of those sources available. 

There are a couple of programs available that allow you to 
type in the error portion of the guru number (the number to the 
left of the period is the error, the number to the right is the 
address at which the error occurred) and give you and 
explanation of what the error means. The explanation given 
may not be all that meaningful but much more so than just a 
series of numbers. 

Both of these programs are named GURU. Each perform similar 
functions. In most cases the program by Mr. Haas has better 
formatted and more informative output. C source for Guru by 
Mr. Musser is available. 

LED 
Freely Distributable Software ® by Khalid Aldoseri 

I was talking to Khalid in AmigaForums' conferencing area. I 
mentioned it would be nice if there was a way to tell when 
activity was going on in RAM:. Using ARC or zoo. I almost 
always decompress files to RAM:. Sometimes large files can 
take a bit of time while decompressing. I get impatient then I 
start to wonder if the machine has locked up. Khalid said 'hold 
on a sec!' and uploaded LED. 

LED will flicker the Amiga's power LED as data is being read 
or written, to or from, any specified device. RAM: is not a 
device, so it does not work there, but ASDG's VDo: qualifies. 

The program is a little disconcerting to use. We've all trained 
ourselves to expect to meet the GURU when we see the LED 
flash After using LED for a while I still find, myself reacting 
negatively when I see the LED flashing from the corner of my 
eye. 

But, the program works as advertised. I no longer wonder if 
ARC or ZOO is still 'doing it's thing' or if I've locked up. Now I 
wonder if Lb is running properly of if I'm about to meet the 
GURU! 

LV 
Freely Distributable Software ® by Khalid Aldoseri 

Khalid explained that while he was playing with flashing the 
power LED he thought of another use for it. LV was born. 

Have you rebooted your system only to find that your floppy 
or hard disk was not validated? You were probably too quick 
on the three fingered salute. 

This used to be a major problem with floppies under 1.1 of the 
operating system. A write would be done, the LED on the 
floppy would turn off, and update would be done, and the LED 
would come back on. If you rebooted before the update you'd 
invalidate the floppy. The Amiga took a lot of abuse from its 
detractors - it crashed all the time and trashed floppies. 
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Since 1.2 the floppy LED stays on until after the update is 
completed, but you can still be a bit too quick on warm boot. 
LV helps. Every time a write is done to a device Amiga's 
power LED win dim. After the update is done it will return to 

What 	is if 	is normal. 	this means 	the LED 	dim, don't reboot 

Khalid Aldoseri is on CompuServe and can be contacted by M E G A D I S C 
sending email to 75166,2531. 

Fix[Bmition 
by Roger' 

Have 

	

	run across the Intuition bug that causes GURUS when you 
LEARN HOW 

INFORMATION 
for the AMIGA 

AND ENTERTAINMENT 
TO REALLY USE YOUR AMIGA 

you switch screens? This usually occurs when you have two 
interlaced screens and one non-interlaced screen. 

1 

/~ 
2Disk Magazine Issues available 
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I usually get hit by this at least once a day. This is a known 
bug and hopefully will be fixed in 1.4. Until then, there is a 
very small program to fix the problem called Fix!ntuitiôn. lust 
run it from 	startup-sequence 	these lock your 	 and 	ups will go 
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just signed 'Roger'. Well, Roger, thanks! You've solved a very w 	
M1 bank. 

WOAD.BWM,. 	b.i*NBUM abate EC 
annoying problem. 

S • ecial offer! MEGADOS 
Availability 

For those registered on CompuServe, all the above items are B 	 P 
available in the CompuServe AmigaTech libraries. [You will 
also find some of them on this issue's TransAmi disk for 
Convenience - ED]. 

order MEGADISC 1-11, 
Catalogue-on-disk and 

3 free Public Domain Disks tar $150 
tau can order your 3 PD disks later) 

BEGINNER'S PACK -3DISK SET 

Bet el MECIADIK ants PO UPS. 
Bea aaaaa.dOww 
M paYM box inn 

AmigaDos Manual-on-disk, 
YAM all y 	need t0 know about 
CLI, Workbench, 12, 1.3 and 

ARP and much more 
$1895 

Price for Curent subscribers 
$13.95 

Program news 

There have been a lot of reports of an Access, 1.43. There is 
no such beast; at least, not yet. Keith Young has L ten spending 
time working on a couple of commercial project' He was 

800 PUBLIC DOMAIN DISKS FOR :5.50 each S4 50 for subscribers 
All these disks are fully doscrlb,d on 111e Iree Catalogue-on-Disk 

PD 10 PackCO selected PD d aks :.n handy plastic bona 555 
ter OUR climes PACK -.o Disk - lull of Games in plastic bo.-sss 

3 Disk Arun-lotion set 51 	-Anhvnus Disk 35 50 
working on Access! in his spare time. Unfortunawly he 
experienced a hard disk crash that was totally unrecoverable 
and some code was lost. The good news is that he expects to 
have a new version in the near future. Keith does not want to 

WE DO 'a CW 	FOR POST 00 PACKA0a0 
All .mw.. —sass. 

WE AIS Tye &AAKCARO • M45TERCARO W VISA ORDERS BY PINE OR FM 
CONTRIBUTIONS OF ANY KIM ARE MOST WELCOME -PLEASE CALL 

PLEASE ENQUIRE ABOUT OUR DESKTOP PUBLISHING SERVICE commit to exactly what new features the next version will 
have but full ARexx support is a definite. 

Khalid Aldoseri is working on a program called Scriplr.. This 
program  is a real winner. Khalid has turned down at least two 
offers for it to be a mainline commercial product. He intends 
for it to be freely distributable. It is a scripting language that 
allowsyou complete control over any

1Ga&coMEsPADK 
p 	program. ARexx is not 

required nor is anything else other than the program itself. 
Look for a full review in a future column. 
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Khalid's Seriph will be on this issue's TransAmi disk! 

Also, look out for articles by Khalid in future issues 
TransAmi. 
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And Now ... 1.4! 

A look at what might be in 1.4 ... and then again, might not! 

	fila 

by Mike Todd 

With the advent of the Enhanced Chips Set (nos), and with a 
market increasing its demand for a more polished front-end, 
the development of a new release of the operating system has 
been a top priority in Commodore. 

At the recent Developers' Conference at Nottingham Univer-
sity (see the report on page 29), Carolyn Scheppner and Gail 
Wellington of Commodore US, gave an insight into what we 
can expect in this new release. 

Unlike version 1.3, which was really just an incremental 
revision of 12, 1.4 is a major se-write of the operating system 
aimed principally at supporting the RCS. However, the oppor-
tunity is being taken to refine existing features and to add 
others that developers and users have been screaming for. 

Developing such a major release is no easy task and the whole 
process starts with a very long wish-list. On it are all the 
features which the engineers, marketing boys and yes, even 
end-users want to see in the new release. Development then 
continues apace, with much effort being concentrated on the 
essentials, with an Alpha version being provided to key 
developers and in-house testers - then, at some point someone 
has to say 'STOP! this is the final feature list' at which point 
the release moves into the Beta-test phase. 

Many more developers will then receive Beta-test versions, 
which are re-released as bugs are reported back and knocked 
out of the system. Once we see a release version on the 
horizon, development moves into the Gamma stage (or at least 
13 did!) and then onto final release. 

Well, 1.4 is still only in its Alpha-test stage and the final 
feature list has still to be decided. The only thing that we can 
say with any certainty is that it will have the support for the 
RCS, since that is the main motivation for its development. 

Another feature which seems almost certain (but can't be 
guaranteed until the final ROMS are produced) is that it will 
move up to 512k of code. Memory space from $P80000 

upwards has always been reserved for the operating system, 
although only the upper 256k has ever been used to date. 
A1000 owners may have a problem with this, since their 
machines have the operating system soft-loaded in a limited  

256k of special RAM - will Commodore provide a 1.4 upgrade 
mechanism for A1000 owners (it wouldn't be difficult!), or 
will we see the A1000 users being left behind? Only 
Commodore knows the answer. 

The following is a feature and wish-list which Commodore 
expects to develop into new releases of the operating system in 
the future. Although the list assumes that the features will 
appear in 1.4, it cannot be stressed enough that there is no 
guarantee at this stage. 

With the transition from the Alpha stage to the Beta stage due 
any time now, the big decisions about what will and what will 
not make it into the new release have got to be made. Clearly, 
there are some features that must go in - support for the ncs 
for instance; however, other really neat features will not go in 
unless they can be guaranteed as near bug-free as possible. 

Many of the following features will come with 1.4, others with 
1.5 and others may well fall by the wayside. 

• ARexx will be supplied as part of the operating system, 
making the Amiga the first microcomputer to have this inter-
process communication as standard 

• Console device character maps will be provided, which 
should make text cut and paste within a console easy 

• It will 'be possible to notify a program that another task has 
just changed a file 

• There will be record locking, to prevent other tasks (and other 
users on anetwork) writing to a record while itis being updated 

• Font scaling is being developed - this will allow the right-
sized font to be selected - rather than put up with a compro-
miseof the nearest the system can find 

• Overseen will be fully supported through preferences 

• Text display will be much faster 

• The fast file system will be in ROM which will make it 
available to floppy users 

®  
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• It will be possible to auto-boot from any device, which at last 

means booting from floppy drives other than DSO: 

• New single precision rim math is to be supplied - giving a 
significant speed increase, but at the expense of accuracy 

• Workbench icon selection will be improved - there will be 
faster display of icons, drawer opening and so on 

• It will be possible to select an icon before all the other icons 
have been displayed - an end to one of the great frustrations 
of the WorkBench 

• The Guru is dead! There will be no more GURU meditations! 
Instead, there will be sensible (I?) Dos/system messages 

• An optional full screen editor will be part of the system 

• The user will be able to turn off the irritating drive click 

• An auto-start-up drawer will be provided into which Work-
Bench users can put programs to be executed at start-up 

• There will be improved methods of icon selection, including 
a select-all facility and the ability to drag a box around the 
icons to be selected 

• An attempt is to be made to allow the Workbench user to be 
able to do as much as the cu user - including giving access 
to files without . info files 

• The CleanUp WorkBench menu option will at long last take 
account of the size of the text under the icon 

• Standardisation is uppermost in the minds of Comptodore, 
and system-standard file and font requesters (along the lines 
of those promoted by ARP) will be included 

• System message will no longer be in ROM, to allow alter-
native languages to be used 

• There will be a large, virtual-screen capability with mouse-
controlled scrolling 

• The order of Exec's system start-up will be changed. 
Expansion will be set up earlier, cold capture will occur later 
and the exception vectors will be set later 

• Some changes to Graphics include a change to the copper 
lists and an increase in the size of the ColourMap 

• Changes to Intuition include support for overscan. The top 
and left edges of the screen may be nonzero or even nega-
tive, the left-Amiga select will be 'stolen' by Intuition and 
there will be some subtle changes to gadgets 

- The system-configuration file wilt go, although there is no 
indication of what will replace it 

• The seriatdevice will be modified to allow unit numbers to 
be used for multiple serial ports 

• WorkBench may slip out of the ROM and become a disk 
based library 

As I said earlier, this is a list of some of the features that users 
and developers have asked for, and which are under devel-
opment at Commodore. However, it cannot be stressed enough 
that these features are not guaranteed to appear in IA - or in 
1.5 - or even in 1.6 - or ever! Whatever happens, it is 
Commodore's declared intention to improve the machine's 
image by making sensible changes to the system. 

While Carolyn explained many of these features, she stressed 
the need for programmers to obey the rules; something we at 
TransAmi have been stressing for some time. 

Version 1.4 will bear little relaionship to earlier releases - 
everything will have moved, so woe-betide anyone who has 
jumped into ROM code, made assumptions about things in 
Exec, or used system-private structures or libraries or simply 
not obeyed the rules. 

However, Commodore has made sure that anyone obeying the 
rules will have a smooth transition to 1.4. 

All user manuals are to be re-written, and each machine will 
come with three basic documents: a machine-specific 
introduction and installation guide, a WorkBench guide and a 
BASIC manual (yes, Gail informs us that there will be a new 
version of BASIC suppplied with the machine). For the ad-
vanced machines, it is hoped that these will ship with 
additional documentation giving technical information on the 
cu. shell and startup-sequences for power users. 

The major technical reference material is still in the process of 
being upgraded for 1.3 and supplements for 1.4 will be 
published. 

Up to now, we have seen five version of the operating system: 

30 Kickstart v1.0 now obsolete, but the original! 
31 	Kickstart vl.l the first upgrade, for NTsc only 
32 Kickstart v1.1 as 31, but for PAL users only 
33 	Kickstart v1.2 the first really solid release 
34 Kickstart v1.3 as v1.2, but with autoboot added 

Version 1.4 will be the first major revision of the operating 
system and represents a major re-write in many areas. All 
developers and users can look forward to a significant increase in 
the performance of their machine ... but, don't hold your breath! 

Although Commodore has already hinted at a release date by 
the end of 1989, most realists believe that Beta-test versions 
will not be released to developers until late in 1989 and the 
final release may not be until mid-1990. But it will be worth 
waiting for! 
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Assembly Language 

Part 3 - reading a file, and some pure thoughts 

u 

by Jim Butterfield 
Copyright 01989 ✓imButterfield 

Jim Butterfield needs very little introduction - his name is a 
household word among Commodore enthusiasts the world 
over. His association with microcomputers goes back to the 1K 
KIM-l. lint's encyclopedic knowledge of Commodore's 
products is witnessed by his articles, books, lectures and even 
television programmes. 

Dear Jim, 
'In part 1, you implied that Moves from a data 
register to an address register could be followed by 
a branch which would be dependent on the data 
moved - 'Tain't so? 

'Dear Reader, 
'Correct Any command referencing an address 
register as its destination will not affect the flags 
which are tested by the Branch instructions. 

'As it happens, the branch you are referring to (the 
one following the DOS library opening) will work 
correctly on current systems. The flag happened to 
be correctly set by the OpÈnLibrary subroutine 
itself. Try spelling 'dos.library' wrongly, and 
you'll see the branch at work, skipping the rest of 
the program logic. 

'However, that's not rigorously conect coding. I'll 
try to watch it in the future.' 

Files: Preliminary 

We'll be reading a file this time, and putting its contents to the 
screen. Before we do, however, we should look into the 
concept of working memory. Our earlier program examples 
avoided this question; it's time to dig in there. 

If you have programmed 'simpler' computers, you may have 
used the simple method of defining the work space you want, 
and then using it That still works on the Amiga, but there are 
several other options that might do the job better. 

We'll need to dig into programming methods, but also into the 
architecture of Amiga programs. It's a worthwhile trip. 

Program Structure and Hunks 

On simple computers, a program canes from storage into 
memory. Its location is usually known in advance, but the 
working rule is: the whole program comes in to one place. 

The Amiga could not have effective multi-tasking if each 
program insisted on loading to a particular address in memory. 
There would be no way to resolve the conflicts between 
demands of various programs. So, as you undoubtedly already 
know, Amiga programs are able to relocate as they load. 

But in the Amiga, programs don't need to load as a single 
chunk. A single program on disk can be made up of several 
hunks. As the program loads, the hunks split apart; each one 
fords an independent piece of memory to occupy. The Amiga 
loader snakes sure that all the pieces connect together. 

Why hunks, as opposed to a single program unit in memory? 
There are several reasons. First, it saves the Amiga the bother 
of fording a piece of memory big enough to hold the whole 
program; bits and pieces of memory can be found wherever 
they are. Secondly, certain kinds of data might call for 
particular kinds of memory; for example, a video screen 
within your program might need to go into chip memory, even 
though the rest of the program can go anywhere convenient. 
Perhaps most importantly, the hunk system lays the ground-
work for future Amiga architectural development. 

Haw do hunks happen? You can force your assembler to break 
your code into hunks, if you wish. You would normally do this 
if you wished to develop and assemble your code in separate 
pieces and have the linker put them together. Even then, you 
can ask most linkers to coalesce several small hunks together 
into a single hunk. 

Hunk history, Hunk types 

For reasons that seem mostly historical, there are three types 
of hunk: code, data, and bss. This last stands for the near-
meaningless 'Base of Stack Segment'; many years ago, I 
worked on a system which used a similar bss designation to 
mean 'Block Storage Size'. 

~ ~ 
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The idea was this: program instructions go into the code hunk; 
predefined 'feed' data go into the data hunk; and although the 
bss hunk contained no values (only a size defmtion), it would 
set aside memory for your working values. To follow the idea 
a little further your program was not expected to modify the 
contents of the code or data hunks; all working values went to 
the bss area. You could disassemble a code hunk and fmd 
nothing but program instructions there; you could perform a 
hexadecimal dump of a data hunk and see only data, not code. 

These rules were never precisely observed. Some compilers 
dutifully produce the three type of hunk, following which the 
linker might coalesce some of them or even discard empty 
hunks. 

Data doesn't need to go into data hunks. Putting data into code 
hunks especially strings such as 'dos.ibrary' allows the 
information to be accessed by means of (PC) addressing, with 
corresponding savings in memory and time. Working memory, 
the equivalent of bss areas, could be used within any type of 
hunk. But as we'll see, there's a tendency for working memory 
to come from completely outside the program itself. 

The usage rules for the three types has almost disappeared. For 
small programs in particular, everything could go into a single 
code hunk: program, data, and work space. Our example here 
will do that .. but we'll use it to study the work space question 
more closely. 

Work space and purity 

Most programs need a place to store data. This might contain 
such things as variables, pointers, or data buffers. There are at 
least four ways we can get that work space: 

1 Use a bss hunk to provide the merry space; 

2 Define space within our program, perhaps in a code or data 
section; 

3 Ask the system stack to give us space (using LINK and 
t1NLK); 

4 Ask the system to allocate a block of memory (using 
AIIocMem and FreeMem). 

With the fust two methods, the space is within our program. 
The last two involve external space: we ask for it, and are 
granted the memory workspace. 

Does it matter which style we use/ Yes, if we want the code to 
be pure. Pure code will be able to ran more than one job at a 
time; if we wish to make this program resident, the coding 
must be pure. 

Here's the idea we're about to write a program that will dump 
a file to the screen. To do this, the program will need to bring 
data from the file into a buffer. Taking the idea further 

suppose we wanted the same program to handle two files at 
once. With a single buffer, we'd have a mess: one file would 
overwrite and destroy the buffer contents, and the work would 
get badly mixed up. 

Options 3 and 4 above, however, allow the program to ask for 
two buffers. That way, the two files could be kept separate. 

Program task 

Om program will be called DINE When the user commands, 
from al, DUMP FILENAME, the contents of that file will be 
printed on the screen. Unprintable characters will be changed to 
dots, except for NewLine, which will behave in the usual way. 

One more thing: since the Ede might be very large and dull, we 
want to be able to stop the file dump. If we detect a CTRL-C 
key combination the job will terminate. 

The first version of this program will mot be pure. Let's just 
get the job done. 

Startup code 

Let's insert comment lines with name and date so that we can 
remember something about this program when we look at it in 
the future. Our data will be sparse here to save magazine 
space. The identity line is followed by system XREF def-
initions; you've seen most of those before. 

; Program Dump - Jim Butterfield. March 15/89. 
; Exec library calls 

xref _LVOOpenLlbrary 
xref LVOC1oseLibrary 
xref _LVOSetSignal 

; DOS library calls 

xref _LVOOpen 
xref _LVOClose 
xref _LV00utput 
xref _LVOWrite 
xref LVORead 

Keep in mind that we have a 'command tail', whose length is 
in register DO and address is in AO. We must save this 
information ... for the moment, we'll copy it to A4 and n4. 

.-- Initial setup: 
Startup 

move.l a0,a4 ; Remember ptr to argument line 
move.l d0,d4 ; Remember len of argument line 

Assemblers do a lot of 'thinking' for us. The first MOVE 
command transfers information to an address register. 
Formally speaking, it should be a MOVEA command. But the 
assembler figures that out and makes the adjustment. 

4-i  
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Now, we'll open the DOS library in the usual way. 

lea 	dosname(pc),a1 ; name 'dos.library'. 

clr.1 d0 	 ; Any version (0) 
move.! $4,a6 	; using Exec library, 
jar 	_LVOOpenLibrary(a6) 	; Open DOS. 

move.! dO,a6 	; Remember Dos pointer. 

beq.s Startupouit 	; Exit if error 

If we did not take the above branch, we have opened DOS 
correctly and can now go to the next step. We'll call this as a 
subroutine, using asR (branch subroutine). We know that the 
routine will be close by, so we'll tell the assembler that we 
expect a short Cs) branch. 

bsr.s DOSinit 

When we come back from that subroutine, the job is done. The 
program will close the DOS library and terminate. 

	'SIC' 
skipspc 

cmp.b 4520,(a4)t 
beq.s sklpspc 
subq.l 41,a4 

Now we are ready to open the file. The reference book shows 
command Open as: 

file = Open(name, accessMode) 
DO 	 D1 	D2 

In other words, we supply a pointer to the file name in register 
DI, an 'access mode' value m D2, and then call DOS function 
Open. We will get back a file handle, in register DO. If you 
have an assembler with include files, the access mode numbers 
are defined symbolically in file dos.i. For the moment, all we 
need to know is that value 1005 decimal (AMODB-OLDPILE) will 
specify that we want to open the file for reading. 

move.! a4,d1 ; filename pointer 
move.1 	a6,a1 ; DosBase move.1 41005,42 ; MODE_OLDFILS (for reading) 
move.1 	$4,a6 ; Use Exec., jar _LVOOpen(A61 
jar 	LVOCloseLibrary(a6) 	; close DOS. move.1 d0,d6 ; 	file inhandle 

Startupouit 
rts ; End of Program 

beq.s DOSquit ; no good, quit 

Here's our first level subroutine. It's not our main job yet. 
We'll obtain ow output handle that will allow us to write out 
results. Then we'll put a binary zero character at the end of the 
'command tail', which probably has a NewLine character in 
that position. We need that binary zero to create a C-language 
type of string; that's the kind that DOS will warn for the file 
name we give it. 

;-- Get CLI outhandle: 
DOSinit 

jsr 	_LVOOutput(a6) ; get CLI outhandle, 
move.! dO,a5 	; 6 then remember it. 

,-- Change arg file name to 'C string,: 
checklen 

move.b 40,-S1(a4,d4.W) 	; binary zero at end 

The above is quite a combination of address elemenhs. Start 
with A4, the address of the command tail. Now add D4, the 
length of the command tail we can use .w, word length, since 
we may be sure that the command will not contain thousands 
of characters! The sum of these two registers will take us one 
beyond the position we want to go, so we back up with a 
displacement of -I. 

There should not normally be any spaces at the start of our 
command tail, but we'll scan to remove them just in case. We 
use the 'indirect with post-increment' addressing mode. 
Indirect means that we use the contents of A4 as an address; 
post-increment means that we add one to the address after we 
have used it. When we're finished, we back up one position.  

if we do not take the above branch, the file is open and we're 
in business. Now we will call our main job with another BSR 
(branch subroutine) call, 

bsr.e DumpFile 	; the main job 

When we return, we must tidy up. That means that we must 
close the file. Close requires only the Me handle in register Dl. 

move.! d6,d1 	, use the handle.. 
jar 	_LVOClose(A6) ; to close the file 

Dosquit 

rts 	 , exit program. 

We're finally on our way. DOS is active (A6 contains the 
library address), the file is open (its handle is in D6), we have 
an output path (handle in AS) and we I1 be ready to read data 
after a little book-keeping. 

We don't want text to nm beyond the right hand nmrgin of the 
screen. Let's count characters in register Dl so that we can 
trigger a Newlin if the count goes too high. 

; DOS is open and we have our in/out handles. ; 
Let's go! 

DumpFile 
moveq 40,47 	; zero column count 

Here's where we read a block of data from the file. The Read 
command is defined as follows: 

actualLength = Read(flle,buffez,length) 
DO 	 Dl 	D2 	D3 



So we put the file handle into register Dl, the address of our 
data buffer into register D2, the size of the buffer into D3, and 
call DOS function Read When it returns, we'll have the 
number of bytes actually read stored in DO. If this value is less 
than D3, we're at the last block. 

During the next section of code, we'll refer to the address of 
the buffer several times, as well as the address of the output 
buffer. Tb save code, we'll hold those addresses in registers A4 
and A3 respectively. Let's read some data. 

ReadBlock 

move.]. d6,d1 	; input file handle 
lea 	BufAdr(pc),a4 ; input buffer address 
lea 	OutBuf(pc),a3 

move.1 a4,d2 
	

; copy to D2 for read 
moveq 4Bufsize,d3 	; input buffer size 
jar 	LVORead(A6) 
	

so read it 

move.1 dO,d5 
	

size of data 

We have data. It's in the buffer (whose address is held in A4). 
Time to look at it, count, and output. Register D4 will walk 
through the buffer area; we won't let it pass the value in D5, 
which is the end of the buffet After the comparison, the BCC 
(branch carry clear) command acts as a 'branch greater than or 
equal to (unsigned)'. If you know the 6502, this might seem to 
be backwards; the carry flag is handled differently in the 
68000 world. 

; Here's where we scan and output 

moveq 80,d4 	; start of buffer pointer 

; Character loop; are we at end of buffer? 
NextChar 

cmp.l d5,d4 

bcc.s EndBuf 

; We have data! Let's crunch it. 

move.b $01a4,d4),d0 

Register Do, lowest byte, now holds the character from the 
buffer. We'll bump the 134 pointer and then start to look at the 
character: is it a NewLine? is it non-printing? 

Signed numbers 

When your cassette or video player counter shows 9999, you 
understand it to (usually) mean a true value of -1. The concept 
is this: very high numbers can be taken as being negative 
values if you make the rules work right 

If we ask the computer to treat a value as signed, as opposed to 
unsigned, we do exactly this. The rule works this way: if the 
high bit of the number in question is set, we will consider the 
entire number negative. 

If we choose to use this rule, one-byte values don't run from 0 
to 255; instead, they go from -128 to +127. The computer 
handles the numbers in the same way, but comparisons are 
done in a different manner for signed numbers. 

Consider our situation: we wish to reject any character with an 
ASCII value less than 32 decimal. Those are non-printing 
characters, of course. Consider: the normal ASCII character set 
stops at number 127. What are those others with higher 
values? Some are control characters, and others make up the 
'alternate' character set. A program such as DUMP really 
doesn't want these extra characters printed. 

We could eliminate these extra characters (change them to a 
dot) by a second test; but we have a better choice. If we 
choose to consid& these characters as if they were signed, all 
these 128-and-over characters become negative. A signed 
comparison will throw them out immediately. 

In fact, it's not the comparison that is signed; it's the way we 
test following the comparison. And BOB does just what we 
want; special characters above the normal ASCII range not 
still be printed. We skip over the next ('dot-making') 
instruction. 

It takes a while to get used to which way round the 
comparisons go. If we do not have a character of 32 or over, 
we change it to a dot (hex 2e, decimal 46). 

move.b 852e,d0 
addq.l 41,d4 

cmp.b 850a,d0 
beq.s NuLiner 

If we found character 10 (hex OA), that's a NewLine and we 
may skip ahead and zero our line character count. Note that 
the compare (CMP) command is 'byte sized'. Again, to be 
formally correct, the command should be cb8r but the 
assembler will take care of that for us. 

cmp.b 4516,60 

bgt.s NotDot 

We compare the character to number 31, hex 1F. Note that BOT 
(Branch Greater Than) will branch if Do is greater than 31. It's a 
signed comparison, and we need to talk for a moment about that. 

Whether we have changed it or not, we print ('Write') the 
character and increase the line count by one. Remember that 
we've put the address of the tiny output buffer in register A3, 
which saves us some work here. 

NotDot 

move.b d0,(a3) 

move.]. a5,d1 	;file handle 

move.]. a3,d2 	;outbuffer 
moveq 41,d3 	;length 
jar 	_LVOWrite (A6) 

count and send NewLine if needed 

addq.b 81,d7 
	

;bump column count 
cmp.b 864,d1 
	

at limit? 

bls.s NextChar 
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If the number of characters has gone over 64 (a value I picked 
for no special reason), we will not take the above branch (ms 
for Branch Less than). Instead, we'll drop through to Nutine 
and start a fresh line. We also come here if we see a NewLine 
character in our file. 

NuLiner 

move.b 6Soa,(a3) 

move.l a5,d1 
	;file handle 

move.l a3,d2 
	;buffer 

moveq 41,43 
	

;length 

jar 	LVOarIte(A6) 

In a moment, we'll loop back to get the next character and 
continue our file dump. But first, a message from CIAL-C .. 
maybe. 

We detect CIRL-C by calling an Exec function, SetSignal. It's 
not documented too well in the Kernel manual, but the 
following code does the trick. 

First, keep in mind that we are about to call the Exec library 
and thus will need a pointer to ExecBase in register A6. We'd 
better save our DOSBase pointer by tucking it into register 07. 

move.l a6,d7 	;stash DOSBase 

moveq 60,d0 

move.l 151000,d1 

movea.l $4,a6 

jar 	_LVOSetSlgnal(A6);test CTRL-C 
move.l d7,a6 	;restore DOSBase 

We set up our CIRLC mask in DI and call SetSignal, then 
restore the DOSBase pointer as quickly as we can. 

Now, let's analyse what insults have cane back in register DO. 
We extract a single bit using the AND operation. H you don't 
know AND, think of it as 'remove all the bits except the one 
I'm interested in'. 

andi.l 6sl000,d0 

tst.1 do 

beq.s NotCtrlC 

If DO contained zero after the AND masking, we can breathe a 
sigh of relief and go back to our file reading. If not, we've 
detected ast.c and should stop the program. 

Notice that this is neat ... the stop action takes place only at the 
end of a line. No broken lines to mess things up. At the start of 
a new line, we'll print a 'control-c' type of up-arrow, C, and 
Newlin to signal the stop. Then we'll stop. 

move.l a5,d1 	;file handle 

lea 	CtrlCMess(pc),a0 ;message to 

move.l a0,d2 	; buffer 

moveq t3,d3 	;length 

jar 	LVONrite(A6) 

It seems odd, but putting a zero into register D3, our buffer 
size, will stop the program. We'll connect this up in a moment. 

moveq 40,d5 	;zap buffer causing exit 

NotCtrlC 

moveq 60,d7 	;Column count a 0 

bra.s NextChar 

We come to routine EndBif when we have used up the buffer 
and want to fill it up again so that we can continue with the 
file. How do we know when to stop/ Them was a hint in our 
discussion of Read. 

If we are not at the end of a file, we get a full buffer. Only at 
the end of the file is the buffer partly full. Now: we logged the 
number of characters we got into D5. If ifs equal to the buffer 
size, we may go back and do more. If not, we have finished 
the file. Print a NewLine to make things neat and quit. 

Mental exercise: what happens if the last block exactly fills the 
buffer? 

; The buffer is used up. If full, refill it. 

EndBuf 

cmp.w taufsize,d5 	; was it a full buffer? 

beg 	Readalock 	; yes, get more 

move.b t$Oa,(a3); no, aend NewLine 

move.l a5,d1 	; file handle 

move.l a3,d2 	; buffer 

moveq t1,d3 	; length 

jar 	LVOWrite(A6) 
rts 	 ; job complete 

dosname 	dc.b 'doe.library',0 

ctrlCMesa dc.b '"C',50a 

Our fixed data is just above: the Das library name and the 
crILc echo message. Caning up next our two buffers. The 
output buffer is only one character long, and the input buffer 
ten characters. Dc.B means 'put a zero here'; DS.B means, 'set 
aside ten characters, but I don't care what's there'. 

dc.b 0 

WI 10 

ds.b Buf5lze 

The assembler directive BQc (equate) generates no code or 
memory. It just says, 'any time you see BtgSize, take it to 
mean value 10'. 

That's it. Assemble and link it, and you'll ford you have a 
handy little file snooper. 

Impure thoughts 

The above code is not pure. If the program were trying to do 
two (or more) things at once, the two buffers would probably 
get the data mixed. 

  

	~ o~ 

  

  

Outauf 

BufSlze 

BufAdr 
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This would not 
windows and 
separate copy of 
and the would 
make DUMP resident. 

Assuming you have 
RESIDENT DUMP 
not set the 'pure' 
windows ... only 
each window, type 

happen if we just opened two 
commanded DUMP 	<filename> 

pmgram DUMP would be loaded 
be no conflict. The conflict 

Workbench 1.3 or later, 
PURE (PURE will override the 
bit on the program file). Now, 
Shell windows use Resident 
DUMP <filename>. The file 

I would suggest text files 
files. They are easy to read, 

	

separate al 	A detailed explanation 

	

in each. A 	together with commands 

	

for each job, 	much space here. But 

	

will arise if we 	getting a modest amount 
illustration of what happens. 

	

try commanding 	A Pure program 
fact that we have 

	

open two Shell 	This is similar to the 

	

commands. In 	code will be commented. 
names may be 

	

in RAM, such 	; Dump pure 

	

and you can 	; Exec library 

xref 	LVCOpenLibrary 
xref 	LVOcloseLibrary 

	

files, and, as 	 - 

	

to the system 	
xref _LVOBet 

a mess. 	 ; DOS library 

	

an easy fix? 	xref _LVOopen 
xref 	LVOcloae 
xref _LVaOutput 
xref 	LVONrite 
xref _6VORead 

	

bytes (hex 10) 	' 
for your use. 

	

area; we can 	Bufsize Eau 10 

•-- Initial 

	

memory 	startup 

	

Because of the 	move.1 	a0, a4 

	

in the same 	move.' 	do, d4 
lea 	dosnamelpc),al 

of how the register and 
LINK and UNLK would 

stack work 
take up too 

way of 
1 for an 

the new 

16/89. 

line. 
line. 

' 

it's a handy and dependable 
of memory. See Figure 

earlier version of DUAP Only 

- Jim Butterfield. March 
calls 

;-5228 
;-519E 

Signal 	;-5132 

calls 

;-512 
;-$24 
;-530 
;-$30 
;-$2A 

setup: 

, 	save pointer to argument 
save length of argument 

; 	,dos. library'. 

the same or different; 
as 

	

	ASM source your 
spot any problems quickly. 

One copy of DUMP in memory tries to run both 
you will see, fails miserably. There's no danger 
in this case, but you will see that the output is 

It's only the buffers that cause this effect. Is there 
Let's get our buffers from the stack. 

LINK and UNLK 

If the program commands LINK A4,8-510, 16 
will be taken from the stack and reserved 
Register A4 will point at the top of this memory 
reach the memory by using an offset from A4, 

We must be absolutely sure to return the borrowed 
when we are finished with it, using ulna M. 
way the stack works, we must return the memory 
subroutine that asked for it. 

A7 

Figure 1: 

Stack in use Stack in use 

Higher 
memory 

addresses 

A4 --. 

A7 -'  

Free 
Stack 

Memory 

Before LINK A4 
& after UNLK M 

LINK, used with any Aregister 
UNLK returns the memory to 
A7 is the Stack Pointer - sometimes 

Previous A4 value 

Allocated 
Memory 
Frame 

Free 
Stack  

After' 	LINK M 
& before UNLK A4 

by the stack 
in the A register 

Memoryaddresses  

Lower 
memory 

causes a frame of memory to be allocfrrd 
the stack, and restores the former value 

called SP 
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d5, d4 
EndBuf 
We have data! Let's crunch it. 

$0(a2,d4),d0 	 L 
t1,d4 
4$0a,d0 
NuLiner 
t$1F,d0 
NotDot 
t$2e,d0 

d0, (a3) 
a5,d1 
	

;file handle 
a3,d2 
	

; outbuffer 
i1,d3 
	

;length 
LVOWrite(AG) 
count and send NewLine if needed 

111,dl 	;bump column count 
#64,d7 	, at limit? 
NextChar 

460a, (a3) 
a5,d1 
a3,d2 
Il,d3 
LVOWrIte(A6) 

a6,dr 

;file handle 
;buffer 
:length 

;stash DOSbase 

1i u Transactor 
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clr.l d0 	 ; Any version 
move.? $4,a6 	; ExecBase 
jar 	_LVOOpenLibrary(a6) ; Open DOS 
move.? dO,a6 	; Remember DosBase ptr. 
beq.s StartupQuit 	; exit if error 
bsr.s DOSinit 	; set up main job 
move.? a6,al 	; Doe library in Al; 
move.? $4,a6 	; ExecBase 
jar 	_LVOC1oseLibrary(a6); close DOS. 

StartupQuit 
rts 	; End of Program 

move.1 a2,d2 
moveq IBufSize,d3 
jsr 	_LVORead(A6) 
move.1 dO,d6 

Here's where we scan and output 

moveq t0,d4 start of buffer pointer 

Note A2 still contains input buffer address 
Character loop; are we at end of buffer? 

; copy to D2 for read 
input buffer size 

read it 
size of data 

,-- Get CLI outhandle: 

DOSinit 
jsr 	LV00utput(a6) ; 
move.1 dO,a5  

get CLI outhandle, 
6 then remember it. 

-- Change arg file name to C string: 

checklen 
move.b t0,-$1(a4,d4.W); binary zero at end 

skipspc 
cmp.b t$20, (a4)1. 
beq.s skipspc 
subq.l 11,a4 
move.? a4,d1 	; filename pointer 
move.? #1005,d2 	; MODE_OLOFILE (for reading) 
jsr 	_LVOOpen(A6) 
move.1 dO,d6 	; file inhandle 
beq.s DOSquit 	; no good, quit 

lust before we call the main job, we ask the stack to give us 
hex 10 bytes. 

link 
	

a4,t-$10 

bans DumpFile 	the main job 

NextChar 
cmp.l 
bcc.e 

move.b 
addq.1 
cmp.b 
beq.s 
cmp.b 
bge.s 
move.b 

NotDot 
move.b 
move.1 
move.1 
moves( 
jsr 

addq.b 
cmp.b 
bls.s 

NuLiner 
move.b 
move.). 
move.1 
mover( 
jar 
move.1 

We return the borrowed bytes to the stack. moveq t0,d0 
move.1 t$1000,d1 

unlk 	a4 movea.l $4,a6 
move.1 	d6,d1 	 use the handle.. jar ;test CTRL-C _LVOSetSignal(AG) 
jsr 	_LVOCloee(A6) 	to close the file move.? d7,a6 ;restore DOSBase 

DOSqult and1.1 t$1000,d0 
rts 	 exit program. est.1 

beq.s 
dO 
NotCtrlC 

move.1 a5,d1 ;file handle 
DOS is open and we have our in/out handles. lea CtrlCMess(pc),a0 	;message to 
Let's go! move.? a0,d2 	; buffer 

mover( 113,d3 ;length 
DumpFile jsr _LVOWrite(A6) 

moveq 	t0,d7 	 zero column count move.? #0,d5 ;zap buffer causing exit 
Readflock NotCtrlC 

move.1 	d6,d1 	 input file handle moveq 
bra.s 

10,d7 
NextChar 

;colcount = 0 

Note how we set up the buffer addresses in a manner similar to 
the earlier program, except that we use an offset from A4. 

lea 	-$10(a4),a2 ; in buffer (stack) address 
lea 	-$4(a4),a3 	; out buffer (stack) adds 

The buffer is bare. If twas full, refill it. 
EndBuf 

cmp.w IBu£Size,d5 
	

was it a full buffer? 
beg 	ReadBlock 
	

yes, get more 
move.b 1$0a,(a3) 
	

no, send NewLine 
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file handle 
buffer 
length 

job complete 

move.1 a5,d1 
move.1 a3,d2 
oveq 41, d3 
jsr 	LVOWrite(A61 
rts 

[.W, t] 

Clear to zero 
Compare 
Compare Address 
Cmp Immediate 

MOVE ma>,<ea> 
MOVEA<eu,An 
MOVEQ g<data>pn 

RTS 

Move data 
Move Address 
Move Quick 
Return from Subroutine 

LW, .1.1 

[ L only] 

[.B. .W..L] 

Subtract binary 
Subtract binary 
Sub from A reg 
Sub immediate 
Sub quick 

Test, compare to zero 
Unlink 

SUB <ea> Dn 
SUB Dn,<ea> 

SUBA <ea>,An 
SUBI g<data>,<m> 
SUBQ g<data>,<ca> 

TST <ea> 
IEiLICAn 

Addressing modes encountered so far 

Data Register Direct 
Contents of the data register. 

Address Register Direct. 
Contents of the address register. 

(An) 	Address Register Indirect. 
Contents of the memory addressed by the 
address register. 

(An) + 	Address Register Indirect with Posdoaemmk 
As above, but add to the address register after 
use. 

— (An) 	Address Register Indirect with Predetrement 
M above, but subtract from the address 
register before use. 

x (An) 	Address Register Indirect with Displacement 
Contents of the memory addressed by: the 

address register, with this address adjusted by 
a displacement ranging from -32768 to 
+32767. 

x (An, Dm) Address Register Indirect with Index. 
Contents of the memory addressed by: the 
address register contents, plus the Data 
register (Word or Longword), plus a 
displacement ranging from -128 to+127. 

X 	 Absolute Address. 
The address as supplied in the program. 

Dn 

An 

x (PC) Program Counter with Displacement. 
The 'current location' of the program, plus a 
displacement ranging from -32768 to+32676. 

dogmas* dq.b 'dos.library',U 
CtrlCMess dc.b ,AC1,40a 

end 

Try this one as a resident program. You'll find it to be pure as 
the driven snow. 

Commands encountered so far 

ADD ma>po 
ADD Dn,tra> 

ADDA ma>,An 
ADDI galau>,<ea> 
ADDQ g<dau>,<ea> 

AND ma>,Do 
AND Dn,<m> 

ANDI ll<dat.>,<ea> 

Add binary 
Add binary 
Add to A register 
Add immediate 
Add quick 
AND logical 
AND logical 

LB, .W,.L] 

[.B,.W,.L] 
LB, .W,.L] 
[•B,.W,.L] 

.W,.L] 

Branch Equal 	 [opt .sl 
Branch Not Equal 	[opt .31 
Branch (signed) Greater/Equal[opt.Si 
Branch (signed) Less Than [oil Sl 
Branch (signed) Greater Than [opt .51 
Branch (signed) Less/Equal [opt .81 
Bunch Always  
Branch Subroutine 	[part Si 

lump Subroutine 

LEA <ea>,An 	Load Effective Address 	[.L only) 
LINK Amg<displacemenu Link and Allocate 

BEQ 
BNB 
BOB 
BLT 
HOT 
BLE 
BRA 
BSA 

chu <e.> 
CACP <sa>.Dn 

CMPA <ea>,Aa 
CMPI #<dala>,<es> 

ISR <ea> 

x (PC, Rn) Program Counter with Index. 
The 'current location' of the program, plus the 
Data or Address register (Word or LongWord), 
plus a displacement ranging from -128 to 
+127. 

11x 	Immediate. 
An actual value to be used. 

~ 
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Bon voyage to Glen McDiarmid, one of Brisbane's favour-
ite sons. Glen has gone on extended leave/R&R/rec leave 
or what you will to the USA. Given Glen's talents, we hope 
his leave is not too extended, but we wish him well in trying 
to establish himself whether he decides to stay or not. He 
did mention that he was going to check out the software, 
but whose he didn't say. 

I was talking to another Brisbaneite the other week, Greg 
Perry. The conversation was about ANSI codes—the 
printer codes that supposedly allow you to send direct 
commands for printer control. I was trying to use them on 
screen, and eventually found a way of doing it. Then I tried 
to use them on my printer, only to fmd that most had no 
effect whatsoever. This had me puzzled until I learned that 
a lot don't work with WB1.3. As well, there are quite a few 
errors and omissions in the Commodore listings provided 
in the manuals. 

Asking around, l learned that if I used WB1.2 my prob-
lems would be over. Nearly. 1.2 certainly passes ANSI 
codes more consistently than 1.3, but the manual errors 
will still trip you up. My conclusion is—find another way. 
The double jeopardy of using the codes is not worth the 
paper and candlewax. 

One other point, before getting serious. If you have an 
MOO with A501 expander, and are losing lumps of memory 
from your machine from time to time, there is a possible 
fix. The power supply pins on Rev5 main boards have a 
very small heat dissipation area. The get hot, things come 
loose, and the A501 loses volts. Visually, there will be a 
blackening around the pin area (this is nearest the front of 
the bunch of pins that connect to the A501). The solution is 
simple—resolder around the pin landings, providing a 
good coating as you do so. 

Word Perfect has not shut down—merely gone into very 
low gear. The planned major rewrite remains cancelled, but 
some of the bugs in the present version will be swatted. For 
a very high priced package, that doesn't seem very appeal-
ing, does it? 

Received a pleasant note from Nev Beatty at NWAUG in 
Melbourne. If you live in the north-west of Melbourne, you 
might care to trot along to one of their meetings. Contact 
Nev at PO Box 204, Essendon 3040. 

Also in the mail was a letter and disk from Foundation 
HARD-USER International (PO Box 1057, NL-5602 BB 
Eindhoven, The Netherlands). Apart from their magazine 
on a disk, they are busy selling all sorts of Amiga add-ons. 
To quote their pricelist—A501 for C126stg, DeLuxe Paint 
III for C67stg, DeLuxe View 3.5 for k 107stg. They sound 
reasonable prices to me. They didn't give a phone number 
(who can afford to ring, anyway?) but they did give their 
bank account number. Odd European habit or an invi-
tation to hackers? 

Necessity is the mother of invention, and mailing out this 
magazine has taught me a trick or two about our postcode 
system, Australia Post being a tad backward in this area. If 
anyone wants some astonishing stuff about a boring but 
necessary chore, just talk to me. 

We all eat our hearts out for better printer output from our 
Amigas, but most of us can't/won't contemplate the mega-
bucks that it takes. 24 pin dot matrix printers do well (see 
the Queensland User Group magazine if you want proof of 
that statement) but . . I was looking at some Canon 
printers of the inkjet tribe, and was quite impressed by 
their performance. And their price, which was less than 
$2000. Is anyone out there using one? We would like to 
hear, because the mail we get suggests heavily that printer 
output from the Amy is probably the most troublesome 
item requiring resolution. Write, ring, but tell us, please. 

Until the joystick port on my A500 fell apart, I had been 
spending a fair amount of time with Superbase Pro-
fessional. I chose to do this because I was doing more and 
more ugly stuff with dBase IV on my office PC, and 
needed to be convinced that truth, light and ease of use still 
existed. The most vaunted database program in the world 
sems twice as difficult and multiple times more cudtber-
some to program than SBPro. That's probably showing my 
lack of erudition, but there are lots of me's out there, all of 
whom struggle from time to time. Long live Precision 
Software! 

We need more authors (as every Editor screams into the 
midnight air!). Its hard to believe that the Amigan popu-
lation out there has so little to say. It would be nice to run 
at least one Australian article per issue—if for no reason 
other than to tell the rest of the civilized world that we 
exist. Do computers breed illiteracy? Are we so busy play-
ing with the darn things, or are we so selfish that we won't 
share our experiences with others? Or do we have a bad 
dose of cultural cringe. Phew, that should get an angry 
letter or two. 

But seriously folks (oh dear!), we will acknowledge your 
talents if you are prepared to do a bit of work. Theses are 
not required—just some short notes about what you like, 
think, feel or create. 

And if you know of anyone thinking of writing and circu-
lating a virus "just for the hell of it", kindly strangle them. 
The one thing most likely to destroy Amiga credibility is a 
virus—any virus—even a hint of one. It's just plain stupid-
ity. 

Next issue will be the last for 1989—then its into the 90's. It 
promises to be an interesting time, especially in the Com-
modore camp. As one pundit put it—"it may not be a case 
of whither Commodore, but rather whether Commodore 

Paul Blair 
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The UK Developers' Conference 

A personal view of the Nottingham conference 

  

a rif 

  

by Mike Todd 

It's a sobering experience to get amongst a large number of 
real Amiga programmers ... although 'sobering' is the wrong 
word, with free drink flowing until the early hours. 

It started with the Amiga Developers Advisory Board (ADAB for 
short), set up some time ago in an attempt to improve liaison 
between Commodore UK and the many developers who felt that 
Commodore was just not listening to them. ADAB decided that, 
instead of just having meetings from time to time to moan at 
Commodore, they might do something constructive. Ss, led by 
chairman, Gordon Shields (of ASAP) and secretary, Dave 
Parkinson (of Ariadne software) the group decided to have a 
conference run by developers, for developers. 

Although a cheap and cheerful conference, CATS(UK) and 
CATS(USA), the Commodore-Amiga Technical Support units, 
both provided equipment and moral support. 

With this support came two visiting 'celebrities'. The fust was 
Carolyn Scheppner, whose name appears on many items (in-
cluding IFF documentation) that come out of Commodore-Amiga. 

The other was Gail Wellington, General Manager, Worldwide 
Software and Product Support. Many will remember Gail from 
her days with Commodore UK and since those days, she has 
always treated the UK as her second home. 

Between them, Gail and Carolyn gave the conference insights 
into the future of the Amiga, including news of new products 
and the long awaited IA - for the news on 1.4, see page 18. 

All I can do in the limited time and space available is give a 
brief outline of was was discussed. I can't even guarantee attrib-
uting the information to the correct source. All I want to do is 
give a taste of what came out of a most interesting weekend. 

Gail Wellington on technical support 

Gail provides support for all Commodore products. Working 
for Commodore International in West Chester, she travels the 
world encouraging developers to develop - clearly believing 
that, without third party software and hardware, any computer 
product is but an empty shell. 

As the Amiga has become more and more firmly established, 
it has been vital to provide improved support for those 
developing third party products. To provide this support. CAIS 
(Commodore Amiga Technical Support) was set up, and is 
now expanding considerably. 

In the us, there are four main support departments: The first, 
the Technical Group (headed by Carolyn Scheppner), has re-
spon sibility for all telephone and electronic (Bl% and usenet) 
support, for the development of standards (from the user 
interface, to the 1PB standard), developers' material, doc-
umentation and so on. 

The Non-technical Support Group handles marketing support 
and advice, distribution and liaison. 

There is an Applications Development Group which takes on 
board any third party products whose development is con-
sidered vital to the progress of Commodore products. To help 
such projects, the group can share the risk by providing funds 
for product research, provided that these meet Commodore's 
own targets. Such help has already been provided for an Amiga 
LOGO and an interactive authoring system. 

The fourth group has been called the Evangelical Group, for 
want of a better title. It looks after developments in specialist 
areas, such as education, productivity, recreation and leisure. 

In the us, two levels of support have been established. 
Certified developer status is open to anyone developing on or 
for the Amiga, whilst priority support will be given to those 
with commercial developer status. 

If all this sounds a little remote, with the emphasis on the US 
operation, then fear not. Dr. Rahman Haleem, the UK's 
Technical Support Manager, expressed his commitment to 
providing improved developer support, and he will continue to 
expand the UK support operation; indeed, he is currently look-
ing for people of the right calibre to assist. 

This support is being extended worldwide, eventually includ-
ing an electronic link from a UK developers bulletin board, 
back to the Amiga development and support teams. 
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Rahman gave a feel for the scale of the operation when he 
reported that there are over 275 registered developers in the 
Inc alone. With 30,000 telephone calls arriving at Commodore 
(of which 24,000 were technical queries), this might explain 
why, as most developers report, UK support has been pretty 
appalling; but with Gail's and Rahmen's positive approach, I 
am sure we will see the situation improve. 

Rabman admitted that he was jealous of the level of expertise 
outside of Commodore - expertise that reflected itself in the 
setting up of ADAB. In fact, the success of ADAB has prompted 
the Us operation to consider something similar. 

Continuing on the theme of development, Rahman pointed out 
that there are test facilities at Maidenhead. Anyone can come 
along and try out their product on almost every conceivable 
system configuration. This facility is available free to any 
developer and its use is to be encouraged. 

Finally, on the subject of developer support, them is some 
pressure to charge for pans of the support program. At present 
this is Gee, but sadly this is going to have to change in the future. 

The developers speak 

Amongst the major developers who spoke to those gathered in 
a hot and stuffy Sect= theatre was Dave Parkinson who 
talked about programming the Amiga in C and assembler. His 
talk reflected the fact that, while many of the gathered throng 
were very experienced Amiga programmers, there were many 
others there who were just getting to grips with the machine. 

Simon Tmnmer, whose Commodore programming career dates 
way back to the PET and Superscript, talked about working 
with Intuition. His talk developed into a discussion on the 
problems of the portability of software. 

When large software houses develop software, it is now 
essential to be able to transfer the package across to other 
manufacturer's machines with a minimum of fuss. 

Superbase, Simon's major software project, is a case in point. 
It is available for several other machines, including the rum PC 
and to allow the company to maintain the package across the 
machine range, portability is essential. However, some of the 
Amiga's unique features, such as Intuition screens, create 
problems - fortunately, Simon has been able to allow the 
Amiga version to use many of the Amiga's features. 

Another well known name from the early Commodore days is 
Harry Broomhall. Hurry is noted for his early work inside the 
Commodore disk drives, and now flits around the country in a 
flash car as a consultant. 

Hairy stressed the point that AmiganOs is fast, despite what 
many of us feel; it is capable of very fast data transfers, 
although there are overheads within the system that slow 
things down. 

	lain' 
Apart from the speed. Amigaoos seems capable of doing 
rather more than some other machines - Simon pointed out 
that, in an experiment, AmigaDos was able to have open 1000 
files and update every single one of them. UNIX is limited to 
about 64, while rum PCs can only manage 201 

During Harry's talk on AmigaDos, the question of locks came 
up. It is essential that any software that asks for a lock (on a 
file or whatever) hands the lock back when it is finished - that 
is, it must unlock. Some system routines create a new lock for 
you, but others just give you access to a lock already held by 
the system and unlocking these will cause the system to fall 
apart - and no-one seemed sure which routines did which. 

All this led to an important point about reliable software - 
make sure you deallocate all the resources that you used. 
Deallocate all your memory, close all libraries and devices that 
you opened, and unlock all your own locks. 

Although there are several utilities to help you check if there 
are any locks left, or resources left allocated, it was suggested 
that there is a relatively easy method of checking the orderly 
termination of your software. 

Run the software under WorkBench and, once the  Program 
terminates, take the disk out; the disk icon should disappear. If 
not, the chances are that you've left a lock behind. Also now the 
memory available before and after the program has been run 
they should be the same, taking into account, of course, any 
soft-loaded libraries, window buffer space and so on. 

Audio, of course, is a major Amiga (attire and there was a talk 
by Kevin Stevens of DigiGraphics on the use of audio. Apart 
from explaining the how, why and wherefore of the techiques, 
two interesting comments were made. 

The first relates to the problem of starting the playback of a 
second sample after stopping another mid-flight. This can't 
normally be done and one would normally have to be patient 
and wait for the first to complete. However, Jez San (of whom 
more in a moment) suggested that setting the period to 1 will 
allow the new sample to be setup and retriggered. 

The reasoning appears to be that the contents of the period 
register is used as a count-down register, and only when it 
reaches 0 is a new sample retrieved from the waveform data 
set. By seting the period to 1, the register reaches 0 very 
quickly and allows the new sample to be accessed. 

The second discussion related to the quality of Amiga audio, 
the concepts of the Nyquist frequency (which specifies the 
minimum sampling rate required fora given upper frequency 
of the sampled waveform) and the filtering of Amiga audio. 

The fudging of 14-bit audio was also discussed. By using the 
6-bit volume control as the most significant bits of the sample, 
and the 8-bit DAC to provide the least significant bits, it was 
claimed that co quality could be available. However, this 
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overlooked the non-linearity of the Amiga's volume control 
and the lack of precision in the system. Also, such audio 
would have to be driven by software rather than rely on DMA, 
and the results would be non-simultaneous presentation of the 
two sections of the audio sample. 

New products 

Gail was able to describe the continuing development of 
Commodore's Amiga products, and the future looks exciting. 

There has already been a great deal of talk about the A25000X 
machine - a um( based machine which will autoboot UNIX 
System V, version 3.1. Inside are two of the new cards Gail 
described; an A2630 and the A209. . 

The A2630 is a 68030 card (running at 25 MHz), including 
68882 co-processor, memory management, 2 or 4 Mbyte of 
32-bit RAM and the ability to accept a daughter board. 

The A2091 is a hard disk controller board with on-board SCSI 
interface. It is capable of auto-booting, and has,a new DMA chip 
to solve some of the DMA contention problems that can arise. 
This board is expected to be available in a few months and will 
be shipped with the UNTO box complete with 100 Mbyte, 19 
millisecond hard disk and a 150 Mbyte tape-streamer. 

Commodore appears keen to improve the video and graphics 
capabilites of the Amiga, and to this end there is the A2024, a 
high resolution (1008x1024) monochrome monitor for use on 
any Amiga with more than I Mbyte of RAM. 4 shades of grey 
and full horizontal overseen are supported. While the PAL 
model has already been released, the NTsc model has been 
held up awaiting FCC approval. 

Colour hasn't been forgotten, and a new hi-res colour graphics 
card, the A2410, is being developed. Based around a TI 
graphics processor, it should have a 1024x768 non-interlace 
display, with a palette of 256 colours out of 16 million - and 
will support TIGA. It will work under UNIX and AmigaDos, 
although its output will be dedicated and a second monitor will 
be needed for the main system screens (such as Workbench). 

To compliment the output devices, a Professional Video 
Adapter (the A2350) is being considered. This will be a real-
time frame grabber and genlock unit, and a new paint package 
has already been developed that works on the image within the 
PVA's frame store. 

MOO owners haven't been forgotten, with a workhorse hard 
disk drive, the A590+. This has a 20 Mbyte drive, capable of 
accepting up to 2 Mbyte of fast RAM, a SCSI connector on the 
back and the new DMA chip described earlier. 

Talking of new chips, the new enhanced chip set (HCS) is now 
starting to emerge - giving new graphics modes - 640x480 
(non-interlaced - thus no flicker, but requiring a multi-sync 
monitor) and 1280x512 (interlaced) using 4 colours from 64. 

The new Fat Agnus chip is already available, and A2000s with 
revision 6 boards are now being shipped with it. This chip 
gives access to a full 1 Mbyte of chip RAM, and the potential for 
2Mbyte in the future. However, the chip defaults to NTac 
mode, and without 1.4 there's not a lot we can do about this 
other than bend back one of the pins to force it into PAL mode. 
This isn't made clear in the installation notes! 

The new Denise chip is still in its test phase. However, since it 
requires version 1.4 of the operating system, we'd have to wait 
to use it anyway. 

Jez San - hitting the hardware 

Jez San, well known games writer and hitter of the hardware, 
talked about hitting the hardware legally. A contradiction in 
terms? Well, no - not if you do it properly. For instance, if you 
want to play with the parallel port, then claim the resource first 
so that no-one else can use it. Then you can 'hit the metal' 

Some games need all the speed and memory that they can get 
and so need to have full control of the system. Jez insists that, 
provided that the machine is taken over in an orderly and 
sensible matter then there is no harm, while others would 
argue against, on the basis that there is no way back to the 
system under these circumstances other than re-booting. 

It was interesting at this point to hear Gail accept some of the 
points made and express an enthusiasm for findhlg a method 
of doing all this legitimately. 

Carolyn reminded those that do access the hardware registers 
of two fundamental points. Write-only registers are just that. 
Read them and you will write random data. 

Do not ignore unused bits, since they may not be unused on the 
acs. If reading, mask out unwanted bits; you can no longer 
assume they will be zeroes; if writing, always put zeroes in 
unused bits since spurious ones may have undesired side effects. 

For those doing large blits for games, Jez suggests that these 
be done just as vertical blanking starts. At this point, no screen 
data is being gathered and the batter will work twice as fast. 

Finally 

Well, that's the first ADAB developers' conference over - a 
conference with a difference. It was non-profit-making, and 
the small excess of income over costs was put behind the bar 
on the Saturday night. Many took advantage of this and the bar 
extension, and stayed drinking until 1 a.m. 

It was an informal conference, with several good speakers 
(although not all used to speaking in public). The atmosphere 
was solid Amiga, and everyone seemed to learn something new. 

With over a hundred delegates passing through, it was a signif-
icant gesture of confidence in the Amiga here in the UK. IÙ 
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The Amiga Interrupts 

A cool guide to the interrupts and how to use them 

P• 

by Ian Potts 
Copyright ® 1989 CoolSoft 

Ian Potts is a freelance programmer who runs a software 
development house. He has been programming for 7years and is 
responsible for several commercial ganesfor the Commodore 64 
and Amiga. Ian is currently working on a new entertainment 
product for the Amiga, and a word-processing package. He is one 
of the few Amiga games programmers who uses the Operating 
System legally. rather than just 'hitting the hardware'. 

Hardware support for interrupts 

The Amiga's CPO (the 68000) has seven levels of interrupts, 
known as exceptions. These range from level 1 up to level 7, 
the Non Maskable Interrupt, As with other 68000 exceptions, 
vectors for the interrupts are stored in the first 1K of the 
Amiga's memory from 564 to 57C. When an interrupt occurs, 
the computer pushes the status register and program counter 
onto the current user stack and jumps to the appropriate 
interrupt code via one of these vectors. 

The seven interrupt levels am prioritised so that a higher level 
interrupt can interrupt a lower level interrupt but a lower level 
one can not interrupt a higher level interrupt. Thus more 
important interrupt sources are set to the higher level 
interrupts. 

In the Amiga the Paula chip takes things a bit further as it 
actually provides fourteen levels of interrupts rather than 
seven. These fourteen interrupts are mapped onto the CPU's 
interrupts levels so that several interrupt sources can share the 
same CPU interrupt level as shown in figure 1. 

The Non Maskable Interrupt (Nxd) can be generated by 
external hardware and generates a level 7 interrupt with its 
vector at $7C. 

When Vertical Blank occurs (when the video beam reaches the 
bottom of the display, and starts its journey back to the top) a 
level 3 interrupt is generated, the processor stops what it is 
doing, saves the status register and program counter to the user 
stack, and jumps to the mutine whose address is stored in 56C. It 
then runs this rou0ne which is terminated by an RTE (Re16m 
from Exception) instruction, which restores the program counter 
and status register and lets the processor continue. 

However the level 3 interrupt routine can be called by a 
Copper, Vertical Blank or Batter Finished interrupt, so the 
routine must be able to test which interrupt has occurred and 
act appropriately. 

This is done by reading Paula's interrupt registers. These are: 

IMREQ (sDP1709c) Interrupt Request Bits (Clear or Set) 
INIREQR ($DFl lE) Interrupt Request Bits (Read) 
wrens (sDn 9A) Interrupt Enable Bits (Clear or Set) 
INTENAR (SDPR)1C) Interrupt Enable Bits (Read) 

Setting or clearing bits in INTENA enables or disables the 
appropriate interrupt source. The bits correspond to those 
shown in figure 1; that is bit 0 is TBE, bit 3 is VERTB and soon. 

Bit 14 (INTEN) is the master interrupt enable bit. If this is 
cleared, the ROM'S interrupt routines will all exit immediately 
without running any more of the interrupt code. 

INTERRUPT 
PAULA 	 CPU 

INT 
SOURCE 	LEVEL 

INT 
VECT 

00 TBE 	Transmit Buffer Empty 	1 $64 
01 DSKBLK Disk Black Finished 	1 $64 
02 SOFT Software Interrupt 	1 $64 
03 PORTS I/O Pats & Timers 	2 $68 
04 COPER Copper 	 3or $6c or 

6 $78 
05 VERTB Start of Vertical Blank 	3 $6c 
06 BLIT Slitter Finished 	3 $6c 
07 AUDO Audio Channel 0 Finished 4 $70 
08 AUDI Audio Channel l Finished 4 $70 
09 AUD2 Audio Channel 2 Finished 4 $70 
10 AUD3 Audio Channel 3 Finished 4 $70 
11 RBF Receive Buffer Full 	5 $74 
12 DSKSYN Disk Sync Register Match 5 $74 
13 EXTER External Interrupt 	6 $78 
14 INTEN Master Interrupt Enable 	- 

Figure 1: Amiga interrupts 
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To set or clear bits in INTENA, write a 1 into the bit or bits 
required with bit 15 (sET/CLR control) set to Ito set the bits, or 
Q to clear than. 

The INTENAR register lets you read the current status of the 
interrupts. The INTREQ and INIREQR registers allow you o 
either cause an interrupt by setting bits in INTREQ, or to test 
which interrupts have occurred by reading INTREQR. 

Figure 2 shows the routine in the Amiga's ROM that is called 

Figure 2: Part of the Atniga's level 3 interrupt code 

	level 3 Interrupt Routine, called via hardware vector at He 
	-Disassembled free V1.2 AidStert le) Commodore Amiga Inc. 

FCOODA: 	I VEX,L 	00-1/AO-I/AS-6,-IA7I ;Save Begs to stack 
LEA 	$DFF000,A0 	;custom into as 
MEAL 	4.W,A6 	;ExecBase into a6 
MCVE.R 	$1C (A01,D1 	;intenar 
BSST 	1$E,D1 	Master Interrupt enabled? 
BOD 	$FCOC4C 	;no exit 

AMD.M 	$1E (A0),Dl 	;AMC with intregr for PAD 
;interrupt that has occurred 

MST 	16,01 	;glitter Finished interrupt? 
BEQ.S 	$FCODOt 	;No, skip. 

BWEM.L 	$9CIA61.A1/AS 	;IVBLIS: IV DATA into Al, IVC 	E into AS 
PEA 	-$26)16) 	;Exitlntr JMP vector address onto stack 
SNP 	(A5) ; 	Interrupt Vector routine u  

;for Bli¢er Finished 

FceDOa: 	BTST 	BS, DI 	;Vertical Blank interrupt? 
BEQ.S 	SmOD1A 	;No, skip. 

NOVEN.L 	$90 (A6),A1/A5 ; IVVEASB: IV DATA into Al, IV CODE into AS 
PEA 	-$241A6) 	;Exitlntr illi vector address onto stack 
JIB 	(A5 	;call Interrupt Vector routine 

;for Vertical Blank 

6c9Du: 	BEST 	r4, Dl 	;Level 3 C upper interrupt? 
BEQ.S 	$FC0D2C 	;No, skip. 
NOVEM.L 	$14 (A61,A1/A5 ;IVCLVER: 1V DATA into Al, IV CODE into A5 
PEA 	-$24116) 	;Rxitlntr SEP vector address onto stack 
JNP 	IAS) 	;call Interrupt Vector routine 

;tor Copper interrupt 

ICOD2C: 	BRA 	$FCOC4C 	;Unknown Interrupt, exit 	, 

;exit interrupt 

FCOC4C: 	NOVEM.L 	(A7)I,DO-1/A0-1/A5-6 ;Restore Regs from stack 
RTE 	 ;return from exception 

Figure 3: Part of the Amiga's interrupt server chain 
----Exec Interrupt Server Chain calling routine, as called by Vertical 

,__Blank âM Copper interrupt vector structures. 
,----Disassembled from Rlckstart V1.2 pc) Commodore Amiga Inc. 

FCOFC: 	MQVE.M 	$12 (A11,-10) 	dntreq hits to clear on exiting 
xOVE.1 	A2,-IA7I 	save a to stack 
MOVEA.L 	(MI. A2 	;address of first server in chain 

; (highest priority) 

FC1304: 	NOVEL 	(A2),00 	;LN SUCC - if no %assessor then this 
BEQ.S 	$FCI316 	;ia end-of-chain dummy server so exit 

NOVEN.L 	$E(A2),A1/A5 	;IS DATA into Al, IS_CODE into ü 
JSR 	IAS) 	;call server code 
BNE.S 	$FC1316 	;d0 non-zero so terminate chain and exit 
MOVEA.L 	(A2I.A2 	;LN SUCC - get next server in chain 
BRAS 	$FC1304 	;and loop 

;exit server chain 

FC3316: 	MOVEA.L 	(A7)r,A2 	;Restore A2 from stack 
items 	(A?)1, $DFF0SC -;Clear intreg hits 
RTS 	 ;all done 

via the Level 3 vector at s6c. 

The routine first saves several registers to the stack. It then 
tests whether the Master Interrupt Enabled bit (INTEv) is set in 
Paula's intenar (SDPWIC) register. If it is clear, it exits the 
routine as all interrupts have been disabled. Otherwise it Axes 
the value from INTENAR with the contents of INTREQR 
Omuta) which contains the bits of the interrupts that have 
occurred. The routine then goes through testing which bit is 
set; if bit 6 (Butter Finished) is set it calls the Glitter Finished 
routine, if bit 5 is set it calls the Vertical Blank Routine and if 
bit 4 is set it calls the Copper Routine. If none of these 
interrupts have occurred, the routine exits. 

Each of the other hardware interrupt level vectors call similar 
routines which test the bits in Paula to decide which interrupt 
has occurred and act correspondingly. 

Interrupt vector structures 

Figure 2 shows that, when the level 3 interrupt routine in the 
Amiga's ROM has decided which Paula interrupt occurred it 
then runs three main instructions. In the case of the Vertical 
Blank interrupt these are, 

MOVEN.L 	$90(A6),A1/A5 ;IVVERTB - IV DATA into AI, IV CODE into A5 
PEA 	-$24 (A6) 	;Exidntr NP vector address onto stack 

At this point, m contains the address of the ExeeBase 
structure (described in the exec/execbase.i include file). The 
first instruction references 	the ivvonE 	Interrupt Vector 
structure 	in 	ExecBase. 	This structure 	is 	defined 	in 	the 
exec/interrupts.i include file as follows: 

sSWCNRE IV,0 
APR 	IV _DATA 	;address of data to be passed to interrupt routine 
APIA 	IV _CODE 	;address of interrupt routine to be called 
APIA 	IV Jon 	;address of the interrupt server/node structure that was 

;used to install this Interrupt Vector when SetlntVectcr 
was called 

LABEL IV S12E 	;size of the interrupt vector structure 

This structure is a private Exec structures used to jump to 
interrupt routines. [private structures are just that, and are for 
the system's own use. Anything that is private can be expected 
to change in future releases, such as 1.4 ED] 
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RATP VERfB,oustaflntreq ;clear VEMI bit In intmg 

;always exit with an RTS instruction 

~ 	o[ 

APTR IS DATA 
APTR IS NDE 
LABEL IS SIÉE 

, • address of data for tble interrupt 
• address of interrupt vector's ratine 

; sure of thin structure 

On return, if DO returned non-zero the mutine exits, otherwise 
it gets the address of the next saver in the chain from 
IN successor and loops. 

® rnl  
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In the first instruction above, the rvJATA field of the structure 
is moved into Al and the ri CODE field is moved into AS. The 
ry CODE field contains the address of the routine to be jumped 
to when an interrupt occurs and the IVJMTA field contains the 
address of data which can be accessed by that routine. In the 
case of Venice] Blank, the IV_CODB points to the Interrupt 
Server Chain calling routine in Exec (see figure 3) and the 
rvpATA points to a list header node which heads a list of 
server routines that should be called during Vertical Blank. 

The second instruction pushes the address of the Exec routine 
Exit/ntr jump vector onto the stack. This routine will be called 
when the interrupt vector code has finished. It is a private 
Exec routine, called after every interrupt, which essentially 
controls the multitasking ability of the Amiga by switching 
between tasks after a given amount of time. 

The third instruction then jumps to the mutine pointed to by AS, 
which is the IV CODE address from the interrupt vector sfmcuve. 
In the case of Vertical Blank (and several other interrupts, like the 
Copper) this will jump to the routine in figure 3. 

As we have seen, there are two types of interrupt vectors on 
the Amiga: the hardware vectors ($64-$7C) and Exec's vectors 
contained in ExecBase. In general you should never alter the 
hardware interrupt vectors as this will stop multitasking. For 
applications that take over the whole machine (like games) 
this can be acceptable, but is usually unnecessary. 

The interrupt vector structures in ExecBase can be altered to 
jump to your own interrupt mutines by calling an Exec 
routine, SetntVector. 

This is called as follows:- 

oldinterrupt - SetlntVector(SntNumber, interrupt) 

de 	 do-o:q 	al 

intNwnber (Do) contains the number of the Paula interrupt 
bit's vector you want to change - for instance 3 for VBlank. 

interrupt (Al) contains the address of an interrupt server (or 
node) structure: 

STRUCTURE IS,IN SIZE 

STRUCTURE UI,O 	;definition of the Lint Node structure:- 
APTR LN SUCC ; - 0 
APTR LN PRm ; • 0 
UBYTE LI TYPE ; • NT INTERRUPT or HT_sotINT for a software int 
BYTE LN PRI ; • 0 to 255 
ATTR LN NAE ; • address of a null Geminated string for the 

nam of this interrupt 
LIBEL LN SIZE 

oldinterrupt (Do) is returned as the address of the old interrupt 
vector structure's node/server structure. SetlntVector can be 
called with this address in alto reinstall the previous vector. 

The interrupt routine that you install with SetlntVector should 
clear the interrupt request bit in INTBEQ (sDPB09c) which 
caused the interrupt before it exits. 

For example, if we have used SetlntVector to alter the Vertical 
Blank interrupt vector, our routine should exit like this: 

For an example of how to use SetlntVector routine see 
SetlntVecExasm in listing 2. 

Note that you should never alter Exec's interrupt vector 
structures directly, always use SetfntVector. 

Interrupt servers, and server chains 

In a multitasldng,system like the Amiga, you need a better 
system for handling interrupts than just vectors. This is because 
several tasks may want to set a particular vector (such as the 
Vertical Blank vector) to point to their own interrupt routines. A 
vector can only point to one routine at a time so that tasks would 
steal the vector from other tasks, raining havoc. 

This is why the Amiga supports Interrupt Server Chains. These 
allow several tasks to share interrupts by adding interrupt 
servers to server chains. 

When an interrupt occurs, all the servers on a given chain will 
be run in order, so all the tasks will get to use the same 
interrupt. 

The main interrupts which use server chains are the Vertical 
Blank and Copper interrupts. In the code shown in figure 2, 
these interrupts will jump to the routine shown in figure 3 via 
their interrupt vectors. This steps through the interrupt server 
chains for these interrupts, calling each server in order until it 
reaches the end of the chain, or until a server returns a non-
zero value thus terminating the chain. 

The routine is called with Al pointing to the server chain 
header structure. This structure is a private exec structure 
[and therefore, as mentioned before, cannot be relied on ED]. 
The main information contained in it is the first LONG word 
of the structure which contains the address of the first 
interrupt server structure in the chain. The routine then tests 
whether that server has a successor; if not it exits, otherwise 
it puts the IS_DATA field into AI and the Is CODE field into AS 
and calls the server routine. 
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To add interrupt servers to a chain we use the Exec routine, 
AddlntServer as described: 

Addlntserver(IntNumber, interrupt) 
d0-0:4 	al 

IntAlu ber (Do) contains the number of the Paula interrupt bit 
for the server chain you want to add a server to. 

interrupt (Al) contains the address of your interrupt server 
mature. 

Server structures are inserted into the chain depending on the 
value of iNyk7 in their structure. Higher priority servers will 
be added near the top of the chain and will be run first. 

Listing 1, AddlntSrvEx.asm, shows an example of adding an 
interrupt server into the Vertical Blanking chain to move a 
sprite around the screen.. 

When adding an interrupt server to the Vertical Blank chain, 
never make the priority (INJRI) equal to or larger than 10 
because the Graphics Library has an interrupt server of 
priority 10 which reloads the copper list each frame; if it is 
delayed, the copper list won't get loaded until the next frame 
which can mess up double buffering of graphics. 

Interrupt server routines are called with the following 
conventions: 

dO - scratch 
dl - scratch 

a0 - scratch 
al - server data segment pointer - IS-DATA (scratch) 

a5 - scratch 
a6 - scratch 

All other registers must be preserved. Some documentation 
indicates that A6 contains the address of ExecBase when calling 
servers. This is only correct for the first server in the chain. 

If a server alters A6, the next server will receive the altered 
value in A6 as the routine in figure 3 does not reload A6 with 
ExecBase between calling each server. Thus you should 
always load AM with ExecBase yourself if you want to access 
Exec from within your server. 

When your interrupt server has finished, it should return 0 in 
DO to allow other servers on the chain to run. Returning non-
zero in DO will terminate the chain. 

System software interrupts 

If you examine the data structures that make up the vertical 
blank interrupt server chain, you will find that there are three 
server routines on it as standard. 

The first is the Graphics Library's server. This essentially 
handles loading the copper with the current copperlist either 
for a non-interlaced screen (same list each frame) or an 
interlaced one (alternates between gb_LOFlist and 
gb_SHFlist), and signalling tasks that have called WaitTOF. 

The next server called is the gameport.device server, which 
reads the gameports after a certain number of frames. 

The final server in this chain is the timer. device server which 
controls die VBlank timer device timing. 

The Copper server chain initially has no servers in it and only 
springs to life when a task adds a server to it and sets up a 
copperlist which causes a copper interrupt by setting the 
COMM bit in IN'rREQ ($DHusC). 

The Batter Finished interrupt doesn't run a server chain. 
Instead, it calls a routine which handles queued Batter 
requests set up by the Graphics Library routine QBSBlit. 

The audio channels interrupt vectors are not set up fully until 
either the audio device or some program does SetlntVector on 
them. See SetlntVecEx.asm in listing 2 for an example. 

The Disk Block Finished and Disk Sync Interrupts jump to 
routines in the trackdisk.device which controls disk reading 
and writing. 

The Software Interrupt is a special interrupt which can be 
forced to occur by a program either setting the son bit in 
nvranQ (SDFFQ9C) or calling the Exec routine Cause, which 
will cause a software interrupt to occur. 

Putting it all into practice 

Right, now that we have covered most of the theory about 
Amiga interrupts we shall take a look at actually using them in 
our own programs. 

Listing 1, AddlntSrvEx.asm, demonstrates how to add an 
interrupt server to the Vertical Blank server chain. 

The program is written in Assembler as this is the best language 
to use for interrupts because of its speed. The program moves a 
simple-sprite up and down from within the interrupt. 

Listing 2, SetlntVecEx.asm, demonstrates how to alter Exec's 
interrupt vectors.  

The audio block finished interrupt vectors are not set up 
properly on the Amiga until the audio device is used. Thus 
listing 2 sets up a vector to point to my its routine which 
switches off the sound DMA of an audio channel. 

Both listings were written with HiSoft's DevPac V2.08 and 
should provide a useful basis for writing your own interrupt 
routines. Have fun! 
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Listing 1: AddlntSrvExeasm 

; Amiga Interrupts. By Ian Potts, (c)1989 Caolsoft. 

; Listing 1. Example of BddEntserver 

; Mabled with DavPac V2.O8 By Bisoft Ltd. 

myinterrupt: 

moveaprite: 

movem.l 	d2d7/a2-a6/a6,-(0) 	;save registers 

bar., 	movesprite 	;move the sprite 
moven.1 	(a1)hd3-d7/a8-a6/a6 	;restore registers 

clr.1 	do 	 ;let the next server 

rte 	 ;le the chain run 

enpi.b 	t0,alldene 	;bounced 10 times? 

opt as - ;no debug, optimise on begs 	mveepriteexit 	;yes so skip 

subi.b 	11,spritedelay 	;moved 160 pixels? 

Incdir "rad: include/' bne.a 	movespritel 	;no, keep moving 

include "exec/exec lib.i' ;exec move.b 	1160,apritedelay 	;yea, reset delay 

include "graphics/graphica_lfb.i' ;graphics 
aub.b 	il,alldoce 	;bounced once more 
eori.b 	i6fe,spritedelta 	;change direction 

include "graphics/view.i" ;for view stuff 

include "graphics/sprite.f• ;for sprite stuff movespritel: move.' 	viewportlpcl,a0 	;move the sprite 
include "intuition/Intuition_lib. i' :intuition lea 	myspritelpcl,ai 
include "hardware/intbita.i ;int bit definitions move.' 	1160,d0 

include 'exec/interrupta. 1" ;server structure clr.l 	dl 
move.b 	spriteylpcl,dl 

include •mise/easystart.i• add.b 	spritedeltalpcl,dl 	:up/down 1 pixel 

move.b 	dl,spritey 

mover; 131,00 ;open graphics library 
MIME' BoveSprite 

lea grafliblpcl,al mvespriteexit: rts 
CALLA/CRC OpenLibrary 

move.1 d0, GfxBaee initsprite: lea 	myspritelpc3,a0 	;get a simple sprite 
moveg 	1-l4e 	 ;my sprite 

moveg 

lea 

131,d0 

lotulliblpd,al 

;open intuition library CAIIGRAF 	GetSprite 
cW.1 	i-1,d0 	 ;none free? 

begs 	initspriteexit 	;oh well, exit 
CALIEBBC OpenLibrary 

move.1 d0, IntuitiooBane move.v 	110,ryapritetas_height 	;height la 10 pixels 

lea 	spriteinage,a2 	:point to our picture 
[ALLIN? VievMdress ;get address of View lea 	myspritelpcLal 

move.' do,a0 move.1 	viewportlpcl,a0 

move.1 v VievPortla0l,vievpo ft 	and first vievport CALWBAF 	ChangeSprite 	;change sprite shape 

ber initsprite ;get a hardware sprite 
move.b 	130,spritey 	;net y position 
move.b 	Il,apritedelta 	;direction 

ta.1 de ;successful? 
move.b 	1160,apritedelay 	;and delay 

bne.s exit ;no, sigh ele.l 	d0 	 ;successful 

move.b 110,alldone ;bounce sprite 10 times initspriteexit: rts 

move.1 

clr.1 

Inyinterrupt,myint4l5 

myintfl5 DATA 

CO0g 

;set up our 
1 

clr.b 

lea 

move.' 

nyint+Lil PBI 

myintlpchal 

IlfBVCITB,dO 

;server structure 

;and add it to Vertical 

myaprite: 

spritey: 

ds.b 
even 

dc.b 

ss SIiFAF 	 ;aiaple sprite structure 

;y position 
rativvvr 9ddIntServer ;Blank chain spritedelta: 

epritdelay: 
dc.b 
dc.b 

;direction 
;ouster of pixels to cove 

encore: cepi.b 10,alidone :wait until bounced alldone: dc.b ;number of bounces left 

hne.a snooze :10 tins vievport: 
myint: 

dc.1 
da.b 

address of viewport 
S_SI88 	;interrupt server structure 

lea 

move.' 

myintlpci,al 

'HITS VBRTB,d0 

;remove our server 

;from the chain 
GfxBase: 

even 

dc.l 	o 
CALLSBCC RemintSemr -IntuitionBase: dc.l 	0 

graflib: 	GRARBN6 
clr.l 

move.w 

de 

myspriteha num,d0 

;free up our Sprite intuilib: IITSAXB 

CALIG@l FreeSprite SBCTIIXI 	SpriteData,DATA C 	;our sprite picture 
;in CII? RAI. 

exit: move.' IntuitionBaelpcl, al ;close the libraries 
spriteimege: dc.v 	0,0 	 ;position control data 

CALLBBBC CloaeLibrary 

dc.v 	391,301,960,960,960,960,65535,0.0,65535 
move.] GfxZaselpc3,al dc.v 	0,65535,65535,0,960,960,960,960,391,381 
CALLBBBC 

rts 

CloseLibrary 

;and exit 
de.w 	6ffff,8ff?f 
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;enable audio interrupt 

12,81.11 
4(a11,d0 
IOMAF SETCLR+DNAF RASTER, dO 
d0,customtdmacon 	;start audio DNA 

6 1al1,do 
TINT? SETCLR,dO 
dO,cuetom+intena 

aç.w 	10,cbmnelOdata+e ;wait for sound to finish 
bne.a 	snooze 
navel oldintlpchal 
novel 	1111TB ADDO,dO 
CALLEEEC SetlntVector 	;restore old interrupt code 

move.l 	Iwavelength,d0 	;Free up sound waveform 
novel 	waveforelpc} al 
CALLEXEC Free Hem 

snooze: 

;atop audio DNA 
;disable audio interrupt 

stopsound: 	.mve.w 	6 (all ,custom+dmacon 
move.w 	61a11,  oust om+intena 
rts 

mve.1 	Iwaavelength,d0 	;get memory for waveform 

novel 	INENF CEIP!MEMP POBLIC,d1 

CALIEXEC A1locNm 

mve.l 

addg.1 

ap.l 

bne.a 

dora 

1a0,d0),1a11+ 

16,d0 

12t,d0 

copywavel 

dl.copyvam 

mve.1 

move.w 

mre.w 

mve.w 

mve.w 

wamform, custa+aud0+acptr 

(wavelength/2, customaud0+ac_lea 

160, cuatan+audO+ac vol 

1260, cuatomaud0tacyer 

fl,ehannelOdata+8 	;play sound once 

lea 

bar 

channelOdata(pchal 

mtartsound 	;start channel 0 
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Listing 2: SetlntVecEx.asm 

; Amiga Interrupts. By Imo Potts. (cl1909 CoolSoft. 

; Listing 2. Ample of SetlntVector 

; Assembled with DevPMc V2.08 By BMSoft Ltd. 

1 	 

'rad:include/' 

'exec/exec lib.i' 

'hatdvare/intbits.f 

'hardware/dabits.P 

'bardware/custom.l' 

'exec/interrupte.P 

include 'msc/easystart.i' 

ecu 	6dff000 

;exec 

;for int bits 

;for audio DNA 

;for chip registers 

;for server structure 

;address of custom chips 

;and may goodbye... 

inedir 

include 

include 

include 

include 

include 

rts 

custca rte 

sternum) : 	add.w 
mae.w 

exit: 

move.w 
mve.w 
arm 

tat.l 	dO 

beq.a 	exit 

move.1 dO,waveform 

novel 	11600 -1,d1 

move.' waveformlpcLal 

;got Its 

;no, exit 

;copy waveform into 

.memory 1600 times 

soundiaterrupt: cmp.w 
becs 
eub.v 

bne.s 
bar.a 

saundintexitr mve.v 
rts 

10,81811 
aoundfatexit 
11,01811 
(0,81a11 
soundintexit 
stpsound 
61811,custbn+intreq 

;played waveform enough 
;times? yes, exit 
;no count down tines 
;all done? 
;no exit 
;switch off DNA 
;clear interrupt bit 
;exit interrupt 

la 	wavetable (pc),a0 

clr.l 	d0 

Isoundinterrupt,soundint+IStODE 

(channelOdatasoundint+IS DATA 

soundint+IN PRI 

lea 	soundint(pchal 

move.l 	IINTB ADDO,dO 

CALIEXEC SetlntVmtor 	;set up our interrupt routine 

dab 
even 

15_512E 

dc.l 	aud0 
dc.v 	DRAF ADDO 
dn.w 	IMF AODO 
de.w 	0 

mve.1 

mom.1 

clr.b 
dc.1 	0 	 ;address of waveform 
equ 	1600.20 	;length of waveform 

;interrupt server structure 
;for installing our routine 

soundint 

channelOdata: 

N 

oldint: 	dc.1 	0 

waveform: 
wavelength 

wavetable: 	dc.b 
dc.b 

;politer to old interrupt 
;node atructure 

;politer to audio channel reqs 
;da bit 
;interrupt bit 
mum of tinea to repeat sound+2 

;triangle wave 
120,100,00,60,60,20,0,-20,-60,-60,-80,-100 
-120,-100,-00,-60,-60,-20,0,20,60,60;80,100 

capyvave: 

copywavel: 

novel 	dO,oldint 	;returned previous vector 



Fractals 

The primary interest for this project was in generating fractal 
and pseudo-fractal images as demonstrated by MandelBrot in 
'The Fractal Geometry of Nature', but as I investigated the 
concepts underlying his work I soon established that only the 
simplest forms were capable of being implemented on the 
hardware I had available. 

~ yrarraetora,s.AMfGA 

AMOI - A Maker Of Islands 

Creating real landscapes with the help of fractals 

D• 

by Chris Reynolds & Danny Ross 

Danny Ross is 21 years old, and a programmer for a large 
UNIX software house, working occasionally on freelance 
Amiga projects. Chris Reynolds is 23, works as a programmer 
for a large insurance company, and has dedicated his life to 
discovering why the first biscuit in a packet is always broken! 

What follows is a discussion of the development of a 
landscape modelling program that was submittéd for final year 
B.Sc. Honours Degree project in March 1989. It has recently 
been converted from its original IBM PC format to run on the 
Amiga and has been somewhat redesigned to take advantage 
of the extra facilities and processing power available. 

The article is in two parts, the first being a description of the 
techniques, algorithms, and principles behind the program and 
the second a guide to using it and creating your own 
landscapes. They have undergone only minor alterations to 
correctly reflect the Amiga version. 

Editors note: the source code for AMOI runs to over 2000 
lines and would take up a large proportion of this issue! 
Therefore, I'm afraid that we have had to leave it out. 
However, the full source code and the executable version of 
AMOI, are contained on the TransAmi disk for this issue. 

When the resulting points are connected they form a grid of 
four smaller planes. The process is then repeated on each of 
the four planes and then recursively onward until a set limiting 
size is reached. This concept is illustrated in figure 1. 

The technique is simple to implement in any language that 
supports recursive procedures, and is reasonably quick to 
execute; there are many programs in the public domain that 
use this algorithm. The process suffers from several drawbacks 
however. The process is entirely random so the user has no 
control over the shape of the landscape produced; and the 
landscapes generated are characterised by a very jagged and 
rocky appearance that, though impressive, only simulates a 
small section of the varied terrain given to us by millennia of 
erosion. In all of the work by MandelBrot, I have never seen a 
rolling landscape. 

Generating real landscapes 

So, if fractal techniques offer little opportunity for realistic 
landscape modelling, why don't we use data provided by real 
life and utilise genuine Ordnance Survey data for generating 
owl landscapes? 

The most basic fractal algorithm is that of 'random mid-point 
displacement'. This assumes a plane to be composed of a 
series of smaller planes and these smaller planes to be 
similarly composed. The random generation of a plane of this 
type involves taking the four vertices of the plane and A compromise had to be found. It was decided to allowing the 
bisecting each; then moving each of these midpoints a random user to specify contour lines (using a simple mouse driven 
distance and a random direction away from their original interface) and then develop code to process these contours to 
position. The same process is performed on the centre point of produce a three dimensional projection of the landscape 
the plane. 	 suggested by those contours, with additional fractal 

N ~~ 

Well, we could do; the Ordnance Survey (o.s.) organisation 
have begun the huge task of computerising their maps and we 
had available two files from os. The first was a simple height 
grid for an area of South Wales and the second a unique 
attempt to represent all the information held on a normal as. 
map-sheet this time relating to areas of Yorkshire. However, 
the Yorkshire map alone required something in the region of 
400 Mbyte of our Polytechnic's main VAX disk storage and 
came with a 200 page record format manual - not many people 
were going to type that in, and anyway the data they hold is 
fixed; they produce the same landscape each time and do not 
allow the user to express their creativity, which is of course, 
half the interest. 
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Figure 1 

'influences' in an attempt to make the landscape more 	The tools provided for creating contour maps are all available 
realistic. Further, an algorithm was defined to provide the 	from the main program screen where a smallish (256x200 

with some rules for rendering slopes and 	drawing area is bounded by a white box. Contour lines are landscape generator 
plains. Low-lying ground is drawn as sand gradually changing 	traced in this box using the mouse and the user is provided 
to a band of trees before fading out to rocky mountain slopes. 	with 15 colours to flood the desired areas (indicating heights). 

Aside from the basic function, the options were added to 	A full description of the user interface is given later in the 
provide storage and retrieval of map information in three 	article. First, we shall describe the techniques used to take a 
formats. 	 sketched contour map to the final projected image. 

1 As a contour map. This can then be retrieved for 	Interpolation techniques 
amendment or for landscape reproduction at a later date 
(perhaps 	after the projection algorithms are redesigned, 	The heart of the software lies in the mutines that convert the 
allowing for experimentation). Being an Amiga program, we 	contour data into a three dimensional image. The main 
decided on an IPF format for the contour map. This allows 	purpose of these functions is to round out the stepping effect 
people with Deluxe Paint and the like to modify maps with 	between the different levels of contours. 
significantly more powerful tools than those provided in ASIC[. 

The highest level input into the interpolation algorithm is the 
2 As a processed grid. This is the actual calculated spatial 	colour contour map drawn by the user. The output from the 
image of the terrain. Storing a landscape in this format allows 	interpolation phase is a sixty-four by Sty-four grid of 
landscapes to be drawn without the need to recalculate the grid 	altitudes. The rows and columns of the grid relate to the x and 
information from the contours. 	 y positions on the centaur map. 

3 As an IPF format image file from the final landscape 	The first job that the routine must perforin is the elimination of 
projection. This provides the user with a 	deal of 	contour lines. This is great because the routine that gets the contour 

means to off-load the 	data uses the colour flexibility, as well as allowing us the of a screen pixel to produce a height 
responsibility of difficult things like printing to other utilities. 	Since contours are all displayed in colour fifteen (white), the 

FL 	 F'l'' 	 I—►R-i 
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existence of contours on the map would produce spurious 
heights of value fifteen. To remove the contours requires a 
simple scanning algorithm. 

Basically, the program looks at each pixel in the drawing area 
and establishes if it is of colour fifteen. If this is the case then 
the algorithm enters its search and replace mode. It will first 
look North of its current position by one pixel and if it finds a 
valid height colour, will replace the original pixel with that 
colour. If a non-valid colour is found then the process is 
repeated to the West, South, and East. If no valid colour is 
found in any of the four directions then the process is repeated, 
but this time looking two pixels away. This incrementing of 
the search distance is repeated until a valid colour is found. 

In practice, since colour lines are rarely above one or two 
pixels wide there a valid colour is usually found on the first or 
second loop around the cardinal points. An exception to this is 
where a large amount of amending has been performed on a 
particular area of the screen. In this case, a greater number of 
iterations may be required; the accuracy of this algorithm 
deteriorates as the distance from the primary point increases. 

The next phase is in many ways the most important, for it is 
here that the steps in the data are removed. The basic rules 
followed by the routine are as follows: 

Any point in an area of one particular height is likely to be at 
an altitude between the low point of this region and the low 
point of the next highest region. Obviously this height would 
not be the average of the two region heights, but would instead 
be in the ratio. Put simply, the height of a point in a particular 
region is governed by its proximity to adjacent regions. 

So an obvious implementation of this theory could examine 
the points bordering each point in the grid and weight its 
altitude by their heights. For example, if a point of altitude 
five were bordered by three points of altitude two, two of 
altitude six and three of altitude five then, since it has three 
adjacent points of value six and only two of value four, we 
could assume that it lies three fifths of the distance between 
the values of five and six - for example (3/(2+3)). So we 
would estimate its height to be (5+(3/5)) or 5.6. If we repeat 
this calculation on each point of the grid we should arrive at a 
rounded version of the map. 

There are drawbacks to this approach. Unless the contour lines 
are very tightly packed it is unlikely that many points will 
have adjacent points of different altitudes and only those lying 
near contour lines will benefit from the rounding technique. 
There are two obvious solutions to this problem. 

The first would be to scan out from the point until contours of 
lower and greater height area are met (in a similar manna to the 
contour removal technique described above) and then use a 
similar triangles calculation to evaluate the real height of the 
point. The second solution would be to allow the point of interest 
to be modified by all the points in acertain area around it. 

The core of this second solution is to generate a second grid 
which has, for each point, the total of all the heights in a 
square around that point, then to divide the total by the number 
of points accumulated and use this mean value as the new 
point height. Aproblem occurs with points near the edge of the 
grid as we cannot get values beyond the grid and so if we skip 
those values we get a falsely lower height because the total 
will still be divided by the total number of points in a normal 
square. The solution to this is to build a aggregate array which 
holds, for each point, the number of points which have 
affected it - then when the averaging stage is performed the 
total is divided by the aggregate and rôt the standard square 
total. I have coded both of these algorithms and they produce 
quite realistic interpolations of the contour data. 

The next stage of the system is concerned with how to display 
the grid of points on a two dimensional display. 

Fractalising, projection and shading 

The three-dimensional projection algorithm is a fairly simple 
process that simply scales the size of the quadrilaterals that 
make up the picture according to their distance from the 
viewer. Changing the rate at which the size increases and 
decreases affects the apparent viewpoint of the user. Earlier 
versions of the software had a much higher viewpoint that 
seemed to be further from the landscape. The final version 
uses a viewpoint that gives the user the impression of being 
'in' the terrain. 

The fit thing the landscape generator does is to put down a 
blue 'sea-level' plane which is a simple projection of the four 
corner points at zero elevation. It then performs a traversal 
from back to front of the 64x64 height grid. At each grid point 
OM a plane is made from the grid points (i j), (i+1 j), 
(i+1j+l), and (ij+l) and the main projection function 
drawpoly() is called. The function takes as parameters the 
grid coordinates ana calculated heights for each of the corner 
points of the plane. 

drawyoly() is a recursive routine based around MandelBrot's 
midpoint displacement algorithm described above. Initially it 
projects two of the plane corners, remapping them to Amiga 
pixel x,y coordinates, and runs a test (with a little random 
weighting) to determine if the plane has reached its cut-off 
size. The plane cut-off point should ideally be when it is of a 
detail that is reaching the resolution limits of the screen to 
such a degree that further examination of this plane would be 
unproductive. Experimentation has shown that a plane of less 
than 6 pixels wide by 5 pixels high does not gain more 
'reality' by being subjected to further fractalisation. 

If this is true for the plane, the corner coordinates are passed 
on to the rendering phase. Otherwise, drawyoly() generates a 
height displacement (based on the initial height) for the 
surface mid points and calls itself four times, once for each of 
the newly created surfaces.. The mid-point displacements can 
be identified by the riz prefix in the listing. 

H 
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When a surface is finally accepted, it goes through two 
algorithms. The first is an attempt at increasing the efficiency 
of the projection routines and is a technique known as 'back-
plane removal'. This simply determines whether a plane is 
facing away for towards the user, selecting only the facing 
planes for display. Although the principle is simple, it is rather 
mathematical. 

lb determine if a we are dealing with a hack-plane it is necessary 
to evaluate the surface normal of the plane and the vector of the 
view plane nomrat If the dot product of these two vectors is 
negative then the plane is a back-plane and need not he drawn. 
For this algorithm to work it is essential that the vertices of each 
polygon comprising the shape are ordered in an anticlockwise 
manner (assuming a right handed coordinate system). 

Surface shading 

When the projection algorithms have decided they have a 
plane that is worth rendering, their next step is to calculate the 
intensity of the light as it reflects from the surface of the plane. 
The intensity depends on four factors: 

Ip 
	

The intensity of the light source 
kd 
	

Coefficient of reflection of light source 
la 
	

Intensity of ambient light 
Ka 
	

Coefficient of reflection of ambient light 

Since ambient light is constant whatever the rotation of the 
object it is unnecessary to recalculate it. The amount of point 
light source that is reflected to the viewer depends on the 
angle of incidence between the point light source vector and 
the surface being considered. The shading model is 
represented by: 

I=Ia•Ka+Ip•kd '(L.N) 

L.N is the dot product of the normalised surface normal vector 
and the normalised vector of the point light source. The result 
! of the equation is the intensity of light reflected by the plane 
and is used as a colour modifier during rendering to give the 
shade of the plane. It is necessary to specify cut-off points for! 
so that it stays within the bounds of the colour table. 

In version 2.7 of 4a10I, the vector of the point light source is a 
constant (sitting somewhere behind and to the left of the 
landscape) defined by the three values lx, ly and h. If you 
wish, you could alter them to move the light source. Note that 
lx, ty, and Iz are assumed to form a normalised vector. For 
those who don't fully understand this implies that you can't 
just go altering lx, ly, and Iz at will. 

The function (called plane_coloar320 in the source code) is 
reasonably incomprehensible but if you do wish to delve into 
it you might like note that to calculate a surface normal, it is 
only required that two of the plane vectors are known. These 
are represented by the vectors (xOy0,z0)-(xl y1,z1) and 
(xI yl,zl)-(x2,y2,r2). 

The net effect of all these routines is, occasionally, a quite 
stunning landscape projection and the mix of sand, trees and 
mountain ranges can have you reaching for your suntan lotion 
and Bounty bar before you know what's come over you. 

Of course, the first thing you'll want to do is flick on your 
Xerox 4020 and print out a few postcards bearing the typical 
smug `The weather's here, wish you were frné kind of 
message so you can send them to your friends. Well, to cater 
for just this occasion, AMOI provides an WE save facility. 

IFF support 

As explained in the initial few paragraphs, providing UT 
manipulation greatly increases the flexibility of AMOI. 
Unfortunately, ately, this does rather mean we have to write a whole 
load of support code to provide ter read and write functions. 
Fortunately, a lot of the work has already been done for us by 
various kind people. 

AMOI uses the Amiga BitMap structure on which to base its 
read and write operations, for within the BitMap we can find 
almost everything we need to know about the incoming or 
outgoing picture. 

When loading and saving a landscape picture, the roues are 
called using the display screen's BitMap structure and so 
operations are performed directly to the display. Contour 
information though, is treated somewhat differently as the 
contour map is contained within a 256x200 grid on a 320x256 
screen. Quite simply, a buffering BitMap is maintained to 
contain the contour information which is in due course, Blitted 
to and from the screen BitMap. 

Although iFF is discussed in many places (most noticeably in 
the Appendices of the Amiga ROM Kernel Reference Manual - 
Exec) it is a significant portion of the listing and the routines 
there could very well be useful at a later date to any 
programmer looking to use IFF files (even if its just for loading 
a pre-drawn front end). To understand the WE support, a 
definition of IFF is needed. 

IFF and the IFF ILBM 

The 1FF file format was devised by Commodore and Electronic 
Arts, and is an attempt to provide a means of storing data in a 
machine independent fa This does not only apply to graphics 
but also to sound and animation data as well as many others. The 
format has quickly become the standard for fie formats on the 
Amiga end is rapidly gaining favour in other environments. 

The fonnat is based around the concept of independent 
chunks, each chunk has a standard header of eight bytes that 
contain the name of the chunk (usually four alphanumeric 
characters like BODY, VHDR nam) and its length. By 
specifying the length a program can skip over an unknown 
chunk by reading (and ignoring) length number of bytes and 
therefore arrive at the start of the next chunk. 

H ® 	 1-019-- 
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With the majority of FP files, the first chunk can be relied on to 
be a FORM type. More complex 1FF files can be built on CAT and 
use types, but they don't often occur - you can cater for them if 
you like, but meat is long enough as it isl So we will have: 

4 Bytes 'FOAM' (identifying this as an FP file) 
4 Bytes Form length (how long the file is) 
4 Bytes 'ILBM' (what sort of UT file) 

There now follows a series of chunks which are logically 
independent components of the form definition. A chunk is 
supposedly position independent within the file, for example 
the BMBD chunk in an FP file may come before or after the 
BODY chunk, but in some cases this can be impractical. 

BMW) Chunk: 
4 Bytes 'BnmD' (BitMap HeaDer chunk) 
4 Bytes Chunk length 
20 BytesBitmap header data 

The Bitmap Header chunk gives basic information about the 
format of the picture such as x size y size, number of bit-
planes, compression technique used and so on. The full details 
can be seen in theLoad/FFO function in the source code. 

CMAP Chunk: 
4 Bytes 'CMAP' (Colour MAP chunk) 
4 Bytes Chunk length 
n Bytes Colour information 

The CMAP is a variable length chunk in that it contains 3 bytes 
for every colour of the image. These bytes represent the Red, 
Green, and Blue components of the colour and the whole 
range of 0-255 is employed. 

In case you are wondering why 0-255 is used when the Amiga 
can only display 0-15 intensities of each colour then you 
should remember that IFF is not just an Amiga standard. It may 
be that the picture is to be displayed on a system that has 
either a greater or lesser range than the current host machine's 
design, so the we format has to rescale the 0-255 range for the 
host machine. In this way, no colour resolution is lost. 

BODY Chunk: 
4 Bytes 'BODY' (Image data) 
4 Bytes Chunk length 
n Bytes Interleaved bitmap 

As the name suggests, the BODY chunk contains all the actual 
image data for the picture. However, the picture is not stored as 
one might immediately imagine. The basic principle is that for 
each complete line of the image there will be one corresponding 
line in each of the bitplanes of that image. This is where the 
phrase 'interleaved bitmap' comes in and an IFF ILBM file will 
contain the first row from bitplane 0, bitplane 1, bitplane 2 and 
so on, then the second row from bitplane 0, bitplane 1 and so 
on. In this way the whole image is built up. This format is 
particularly suited to the Amiga display system. 

ILBM compression 

Graphical information is generally very demanding where it 
concerns storage. Fortunately it is also generally very 
receptive to compression techniques and large areas of single 
colours (for example, the black backgrounds in many pictures) 
may be represented by just a few bytes. The IFF FORM ILBM 
defines a compression technique known as 'Byte Run 
encoding' which is applied to each row of each bitplane as 
they are 'interleaved' together. 

When data is being compressed it is examined to see if a 
sequence of repeating bytes exists. If a sequence (or run) is 
noticed, the compression routine puts down a control byte that 
indicates the length of the run and follows it with the byte to 
be repeated, The breaks in between runs (where no particular 
sequence worthy of special treatment can be found) are 
marked with a different control code, this time indicating the 
length of the non-run. lb distinguish between a run control 
and a non-run control, the sign of the byte is altered. 

Oto 127 indicates a mn of I to 128 bytes. 
-1 to -127 indir mom a non-mn of 2 to 128 bytes. 

General program comments 

AMOI centres around the familiar wait on an IDCMP message 
port. When a user action is reported, the program executes a 
large switch statement selecting which type of inputtvas made. 

Menu selections are usually a simple case of calling the 
relevant functions within the program. Gadget selection, for 
the Colour Ranges (defined as one big gadget) and the 
Draw/Fill gadget is similarly handled. Which colour was 
selected is calculated by processing the mouse y position, 
removing the need for 14 more gadgets (one for each colour). 

The remaining action is the user pressing the left mouse button 
which toggles the mouse trail. If the user has trails a contour 
line outside the sketching area, all drawing is suspended until 
the pointer re-enters the box. As the drawing is performed by 
plotting a line from the last known x,y position of the mouse to 
the current location, a flag (am) is maintained to stop 
drawing when the mouse is being dragged in from outside the 
drawing area (which could potentially produce a messy line 
half in and half out of the box) and vice verse. Although this 
isn't quite up to a Cohen-Sutherland class clipping algorithm, 
it's a dam sight shorter and works ok (but be carefully of 
creating little gaps when leaving or entering the drawing area - 
the colour flood will leak out of these). 

Using FastFiood( 

If you read the FastFlood() article in Volume 2 Issue 1 of 
TransAmi, you will know all about the fast replacement for the 
inbuilt Flood() function which has now been incorporated into 
AMOI (well, AMOI was the original inspiration for its 
development). The listing of AMOI assumes you are using the 
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fastfloodh file and because of this has a short sequence to 
ensure that Asia has been run with a sufficient stack allocation. 

As the listing mentions, I think there should be a good way of 
finding out the process's stack allocation, I just don't know 
what it is. The method I used was to traverse several DOS 
structures to ford the default stack for this Cu. You may 
remember FastFlood( requres a lot of stack space and so the 
code won't let the user continue until it detects a stack of 
40,000 bytes or more. If you do use FastFloodD remember 
that you will have to link in the fastpirel.o object from the 
assembler support code. 

If you don't have the FartFlood() code (or you simply like 
sitting around staring at your Amiga's screen) then you can 
remove the 'include • fastflood.h• line and replace the one 
call to FastFlood() with the normal Flood() call. If you do this 
you can probably reduce the stack limit significantly but 
remember that the fractal routines are highly recursive and 
require a fair bit of stack space themselves. 

A note on compilation 

When compiling AM01, use the Motorola Fast Floating Point 
libraries please! The generation routines involve a lot of 
complex mathematics, and without FFP you may be waiting 
quite a while for your landscapes. If anyone wants to give me 
a 68881, I'll be quite happy to tell them what sort of 
improvement it makes! 

The AMOI user Instructions 

The current version (V2.7) of AMoi is designed to run on a 
basic 512 Kbyte Amiga, and the results can be printed 
(although AMOI doesn't have any direct priming capabilities). 

The generation of a landscape takes place in three distinct 
phases. These are: 

• Creation of a contour map. 
• Conversion of contour map into grid form. 
• Projection of grid data into a two-dimensional view. 

The second two phases are entirely performed by the 
computer, they only require the user to set them off and no 
further intervention is required. The first phase (creation of a 
contour map) is primarily a user process, and it is in this stage 
that the creativity of the user is brought to bear. 

The AMOI Sentit 

When Aa(01 is nm, a custom screen is opened with some 
simple gadgetry dotted around inside it. The main pan of the 
screen is taken up with an empty blue box with a white border 
- this is the drawing area into which you will sketch the 
contours. Down the right band side there will be a selection of 
colours (fifteen in all) and these are contour height indicators, 
much like a key on a normal geographical map. 

	 a 0[ 

Finally, somewhere across the bottom of the display there will 
be a small toggle switch. This should currently be displaying 
Draw which is telling you that if you were to click inside the 
drawing area, the mouse would begin to trail a thin white 
contour line. 

The Draw switch itself can be selected to enter Fill mode. 
When Fill is active, clicking inside the drawing area will flood 
any shape defined by the mouse trails in the current contour 
colour. Note that selecting a contour colour assumes that the 
next thing you are likely to want to do is fill, and so k 
automatically selects fill mode for you. 

Sketching contours 

Sketching a contour map involves filling the entire drawing area 
with colour. Each of the colours represents a different height 
above sea level. The colours range from blue which represents 
sea to pink which represents the highest altitude available. 

The first stage of creating a contour map is to draw the 
boundaries of the different altitudes, these boundaries 
correspond to contours in a normal Ordnance Survey Map. To 
draw a contour line, move the mouse pointa to the draviing 
box. Initially the mouse rail is turned off, so move the pointer 
to the start of your first contour line and then click the left 
button. Now when you move the mouse, it leaves a contour 
trail behind it. When you have completed a contour, click the 
left mouse button to terminate the railing and then repeat this 
process until all your contours are drawn. 

Once all the contours have been drawn in it is necessary to 
indicate the altitudes of the various regions defined by them. 
To do this click the left mouse button in the Draw/Fill gadget. 
Now when you enter the drawing area and click the left mouse 
button, the region you are pointing at will be filled with the 
colour relating to the current altitude. The current altitude is 
indicated by the white avow pointing at the relevant place in 
the colour selection area. The altitude can be changed by 
clicking in any of the coloured boxes. 

If you accidentally use the wrong colour you can just select 
the correct one and then re-fill that area. There is no limit to 
the amount of times you can swap between drawing and 
filling, so you can slowly build a complex map by completing 
small areas ata time. 

When you have finished editing your contour map it is 
advisable to store it to disk for future use. 

AMOI menus 

The AMOI screen has a small menu bar divided into two 
areas; Project and Generate. 

The Project menu provides access to all disk by (such as the 
saving of contours mentioned above) and the ubiquitous About 
and Quit options. 

LATI 	 HI9- 4-H 
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Generate is rather more interesting in that it is used to initiate 
the processing of the contour information. 

Now that the system has the contour drevils for your landscape 
it needs to smooth out the steps in altitude that are inherent in 
a contour map. First, select the Process option from the 
Generate menu. If you haven't saved the contour map you will 
be asked if you wish to do so. The screen will then be overlaid 
with a box containing a long horizontal bar. This is known, for 
no particular reason other than it sounds good, as a Decaying 
Alert indicating the progress of the operation. 

The fust stage of the Process option is contour removal and 
this is pretty quick. The second, interpolation phase, depends 
in the number and complexity of contours you have drawn, so 
small islands take less time to process than complex rolling 
hills and valleys. 

The Interpolation bar is then replaced by another eroding bar 
with the title 'Calculating' (which stands for 'Calculating 
Aggregates'). Once this bar has decayed (and it fairly whizzes 
by on the Amiga) the map has been generated. 

You can now save this generated map to disk to eliminate the 
need to re-process the contours each time you wish to view the 
landscape. This is done with the Save Map option from the 
Project menu. The map data will be saved as a .MAP file. 
Once the file has been saved you can now generate a view of 
the landscape. 

To view the landscape, select the in 32 colours option hanging 
off the View option in the Generate menu and after a while 
(and one Decaying Alen) the projected landscape will appear. 

You cannot view a freshly drawn landscape without 
processing it and so replying 'No' to the 'Shall we Process ?' 
question will simply return you to the normal operating mode. 

The view screen 

When it is generating a landscape, AMOI keeps the drawing 
screen to the back of the display for optimal performance. 
When the generation is complete, the screen is brought 
forwards and a new menu becomes available. The viewing 
menu has just two options, Title Bar and Exit, which are both 
pretty self-explanatory. To help maintain your current screens, 
AMOI automatically asserts the View Screen's title bar when 
you exit the display mode - this ensures you don't ever loose 
other screens behind it. 

Other options 

Other facilities provided on the main screen menu bar are 
quite straight forward: 

Clear (from the Project menu) will clear the drawing area, 
restoring it to the blue of sea level. You are asked for 
conformation. 

Fractals (from the Generate menu) is an on/off option that 
allows you to select or deselect the 'fractalisation' phase of 
landscape generation. With experimentation, this can give a 
pretty good insight to the effect of the fractal algorithms and 
will significantly speed up the production of the landscape. 

in Glorious HAM (from the View option in the Generate 
menu) provides for landscape generation using a HAM display 
(for many more colours). This option is not implemented in 
this version of AMOI because the HAM generation code is quite 
a significant project in itself (which may form the basis of a 
future article). It might be worth mentioning that the HAM 
mutines also require the fastpixel.o support functions (with a 
minor modification). 

Conclusion 

The Amiga version of AMOI was written for Lattice C version 
5.0 and its source currently occupies some 61 Kbyte of my 
hard disk. That's quite a bit of typing which we don't really 
expect many people are going to want to do - and that's why it 
is provided on the TransAmi disk for this issue. 

What we do hope is that some of the techniques demonstrated 
in the project (such as IFF manipulation, menu control, 3D 
projection, backplane removal, surface shading, fractalising, 
and interpolation) will be useful. It's quite surprising how 
often the surface shading algorithms can be used, for example 
to make a dull 3D graph into a dynamically shaded portrayal 
worthy of 'The Money Program'. 

If you do become fascinated with creating your own landscapes, 
as we did, you may be interested to know that version 3 will 
soon be available from us which, apart from having a much 
prettier front end, thanks to Deluxe Paint, implements both HAM 
landscapes and a user defmable light source. 

Transactor has kindly allowed us to use this article to advertise 
version 3.0 which will cost £4.99 + disk. For this you get the 
C and Assembler source, object (compiled with the debug 
option enabled to allow closer analysis), binary and several 
sample landscapes. 

I'm afraid we don't have the resources to stock-pile disks, so 
in order to provide a quick turnaround, we decided to quote a 
lower price and ask you to supply your own disk (which will 
be the one you get back!). It would also be a great help if you 
could preformat them (OFS Or FFS). 

Please make cheques payable to Danny Ross and send them to: 

54 Fore Street, 
Bradninch, 
EXETER, 
Devon EX5 4NN 
England 
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The Super Page 
Paul Blair 

al  

I've been watching with some amusement a hot debate 
raging in an overseas User Group magazine. The subject of 
the debate translates to "Is a switch from C64/128 to 
Amiga a defection or an upgrade?" That's not as funny as 
it sounds, because there are many people who like and use 
the 8-bit machines, and who regard them as more than 
adequate for their needs. For my part, I have many tasks 
still mounted on my C128, which I have no intention of 
changing. They work fine, have few if any bugs, and do 
their job. Superbase and Superscript files will continue in 
use for quite a while yet. 

But I have transferred some Superbase files to my Amiga—
not so much to use, but as a learning tool for Superbase 
Personal 2 and Superbase Professional. I reckon that 
there's nothing quite the same as learning on real data. 
Besides, it gives me a chance to study the relative qualities 
of the programs on different machines, . 

The computer gear available for use was my CI28D, an 
external 1571 drive, an Amiga 500 + expansion, and an 
external A1010 Amiga disk drive—the one that has the 
handy length cable. After playing around for a while, I 
concluded that you really do need something close to that 
set-up to do a reasonable job. You could do it with less, but 
it would be a bit tedious. 

After looking around at utility programs, I settled on THE 
64 EMULATOR from Readysoft. I really didn't give a darn 
about emulating a C64, but I did want the "connectivity" 
solution it offered. The package has two parts—the soft-
ware and a cable to connect the Amiga to a 1541/1571/ 
1581 drive. The software is copyright, but the cable you can 
make yourself. A diagram for A500/2000 models is in-
cluded with this article. No, sorry, it was drawn on a Mac! 

OK, lets start. I will detail how to shift a Superbase file 
from a C64/128 to the Amiga. For these notes, I will 
assume you want a carbon copy of the original file. So the 
first thing to do is to set up an Amiga file as an exact match 
of your C64/128 file—with one exception. Set up DATE 
fields as 6-figure numeric fields for now. I'll explain why 
later. 

Back to the C64/128. My first action was to make a backup 
of my data disk, with a check to ensure that there was 
enough room to take an export file. For most of you, this 
will be a block (sector) for every 2 records. If you have large 
records, then allow one block per record. 

My preference was to EXPORT everything, even if a field 
or two could have been left off had I chosen. After transfer, 
1 would have all the data on an Amiga disk, so 1 could 
fiddle around a bit if I wanted to. 

I used EXPORT like this—EXPORT "filename", "[]". 
The last bit sets the left and right square brackets as divid-
ers between information. I avoided slashes, commas and  

other marks as being too common in my files, choosing the 
square brackets because I never use them. Select your own 
dividers if you like, but be sure you choose something NOT 
in any of your data fields. 

So away it went. Coffee time, while all the data got written 
to the disk in my 1571 drive. 

With everything switched off, and a blank (initialized) 
Amiga disk ready, I hooked up the Amiga to the 1571, 
which I disconnected from the C128D. I set the 1571 as 
device 8. Then I turned on the Amiga, and loaded the 
Emulator. A small point here. I think the emulator will 
only access 1 side of the 1571—something to bear in mind. 

The next few choices were easy. Select file copy, C64-Unit 8 
to Amiga DFI: as source and destination, and finish off by 
clicking on the file display panel to choose the file AND 
Petscii->ASCII translation. Say GO, and time to watch 
the TV news. Well, so I thought. Nearly 400 records were 
moved over in less than 4 minutes (not brilliant, but ad-
equate), so I didn't even get to ogle the weather girl.`  

Still at the Amy, it was time to kick Superbase into life. 
What follows is OK for either Personal or Pro. 

From the SET menu, I specified the field and record sepa-
rators. These must match the EXPORT characters. If you 
have followed my [] example, you need to tell SB to use 123 
and 125 ASCII. 

I now selected PROCESS IMPORT. This read in the file 
from the Ami disk, and stowed the fields away to each 
record in correct sequence. Nothing too difficult here—the 
manual was easy to follow. I elected to haul in all data, 
which I could later dispose of if I found it of no use. And 
that, as they say, was that. Transfer all done in less than 10 
minutes. 

Back to the date problem alluded to above. Dates in 8-bit 
SB are stored as Julian dates from 1 January 1900. Dates in 
the Amiga versions are stored as Julian dates from I Janu-
ary 0001. So it is necessary to add DAYS ("30 Dec 1899") 
or 693583 days to any date exported from an 8-bit com-
puter to the Amiga. This is why 1 suggested you nominate 
date fields as numerics when setting up your new Amiga 
file. 

The easiest way to do this is to use UPDATE—pick a date 
field and add the days to each record. Do this for each date 
field. Then go to EDIT-FILE to amend the resulting nu-
meric field(s) to date fields. Check your results by setting 
the date format to dd-mmm-yyyy. 

But why did Precision choose 0001? Was there no 0000? Or 
is that my computer logic messing me up! 
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Disks from Transactor 
for the AMIGA 

lhusAmi Disk #1 	 11ansAml Disk #2 	 11ansAmi Disk #3 

Blink 	 StructureBrowserl.3 	 Vol 1 Issue 1 

StructureBrowser 	 Dumplo 	 StructureBrowserl.3 

Uedit 	 TWM 	 ARP 
PopToFront 	 Talkinglksks 	 Cycles 
ItapSnap 	 PeopleBal 	 MoreRows 
PopColours 	 ArtThief 	 DosPackets 

XE 	 PopColoursl.3 	 VirusProtect 

Asm6SK 	 FXE-Calculator 	 MemWatch 

Csh 	 TestReader 	 IBEcho 
ARC 	 Lists 
Asm6502 	 FixHunk 
TextReader 	 JTCalc 

FnPlot.bas 	 ARC22 
TextReader 

'DansAmi Disk #4 
Vol 1 Issue 2 

llansAmi Disk #5 
Volume 1 Issue 3 

1FansAmi Disk #6 
Volume 1 Issue 4 

Mintermlbtor 	 ARP 	 RunTimeLibs 

ARP 	 Bits 	 DiskSalv 
Cycles (updated) 	 Access 	 t 
Toy3 	 EventMaker 	 Modula2 
Browser 	 DeciGel 	 CallingCLI 
Random 	 Copilot 	 ChangingFonts 
RobPeck 	 3DPlot 	 ShellScripts 
DBufDemo 	 Chatty 
Keep 	 TextReader 
Update 	 ARC 
Showlufo 
ARC 
lexiReader 

11ansAmi Disk #7 
Volume 1 Issue 5 

TmnsAmi Disk #8 
Volume 1 Issue 6 

ltansAmi Disk #9 
Volume 2 Issue 1 

SysCheck 	 ML—Jim Butterfield 	 ML2—Jim Butterfield 

Hunker 	 EXT—Dan Schein 	 FastFlood—Danny Ross 

Boot68010 	 DeviceHandlers 	 MIDI—Steve Simpson 
VirusX31 	 FXE Calculator 	 TrapSnap 
WPutilities 	 TextReader 	 Set CPU 
Devices 	 StructureBrowser 	 ShowBoards 
Val 	 Csh V2.07 

TmnsAmi Disk #10 
Volume 2 Issue 2 

ML3—Jim Butterfield 
CopyDisk—Bob Rakosky 
Interrupts—lan Potts 
AMOI—Ross/Reynolds 
LED—Khalid Aldoseri 
EXEC-dis—Markus Wendel 
Scriplt—Khalid Aldoseri 
ArtThief 
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MIDI - the software 

First steps in programming for MIDI 

by Daniel Brookshier 
copyright ® Daniel Lee Brookshier 

In the previous issue of TransMd, Steve Simpson described 
the basics of MIDI hardware and took a brief look at some 
elementary software. In this article, Dan goes further and 
describes the MIDI command set and introduces some MIDI 
programming techniques (in Modula 2, but adaptable to other 
languages).. 

Why would you want to write your own MIDI software? In my 
case I have trouble humming a tune, let alone trying to play 
Beethoven or Pink Floyd on my Casio keyboard. My interest 
lies more in the Instant Music types of software. I dream of 
software that prevents the novice from playing music that 
sounds like the tomning of furry animals. 

But I find very little time to attain such a lofty goal. So I will 
let you in on the secrets that I have learned about mom and the 
Amiga, in hopes that you will save the world from notes 
played out of key. 

The program example was written in Benchmark Modula 2, 
but is simple enough to be converted to C without too much 
work. In any case, there is enough information in the text to be 
able to write MIDI software in languages other than C and 
Modula 2. 

The buzzword Is MIDI 

MIDI has only been around since the early eighties, but now 
most keyboards costing more than a hundred dollars or so 
have mom connections on the back. 

So, what exactly is Mum? To start with mat stands for, 
Musical Instrument Digital Interface. MIDI allows musical 
instruments and computers to interface and control each other 
using a standard communication language. Because of the 
complexity of today's synthesisers, and the need to connect 
them to computers or special devices called sequencers, MIDI 
has become a necessity. 

Using MIDI can also indirectly aid in the writing of music by 
allowing the composer to record music directly from the 
synthesiser keyboard. Once a section of music has been 
recorded, it can be replayed or modified. During a live 

t 

performance, sets of instrument characteristics can be 
modified by the press of a button, reducing the burden on the 
musician, who may need to change dozens of instrument 
parameters while playing. 

MIDI and the serial interface 

On a basic hIIDI instrument there are three connectors. These 
are five pin DIN plugs that are labelled DI, OUT and THRU. 

The mi, as its name implies, receives data and would normally 
be connected to the OUT of another instrument (or computer) 
which is sending messages to the instrument. 

The OUT connector is used when messages from the 
instrument itself are to be sent to other instruments or 
computers. 

The THRU connector is just a pass through of the signals 
coming from the IN connecta; it allows several instruments to 
be controlled by one source. 

Reading and writing to a MIDI adaptor on the Amiga's serial 
port is straightforward. Listing  2 is a Modula 2 module 
containing all die procedures needed to open, close, read from 
and write to MIDI (listing 1 is the associated .def file). 

Using MIDi is very similar to normal serial communications, 
as might be used with a modem. In fact the setup for hull is 
almost the same for normal RS232 transmitting eight bits of 
data with one stop bit and no parity. The only differences 
are in the ioSerFlags of the serial device and the special 
baud rate. 

Both the SerRadl3oogie and SerXDisabled flags must be set, 
and the baud rate set to 31.25 Rilobaud. At this high baud rate, 
the serial device is required to work as efficiently as possible 
and setting the SerRadsoogie flag forces the serial device to 
skip much of its internal checking code. 

Once the serial device has been initialised, reading or writing 
MIDI codes is accomplished by sending messages to the 
device port. 
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The make-up of a MIDI message 

The signals that rami instruments send and receive come in 
five formats. They all consist of at least one byte, although 
most are two or three bytes in length. 

The first byte is the status byte which is sent to signal a new 
message or event. It has its first bit (the most significant) set. 
This can be checked by verifying that the value of the byte is 
greater than 127. 

The status byte can be followed by one or more data bytes 
which have the most significant bit cleared. This means that 
we can tell if it is a data byte simply by checking if this bit is 
zero, or by verifying that the value of the entire byte is less 
than or equal to 127. 

One way to determine what you're going to do when you 
receive a byte from the Afml is to use the following structure: 

IF MIDI_In > 12] THEN 
(* Handle status byte *) 

ELSE 
1* Process data byte *) 

END; 

Next, we must decode the status byte. There are actually five 
types of status byte, each handling a different level of control. 
Figu r 1 gives the bit patterns of these messages, along with 
the ;minats for she data. Of these, there are two groups of 
messages: channel messages and system messages. To start 
decoding, the specific message group must first be determined. 

The status word is first broken into two sections, an upper and 
lower half. The,.type and group of the command is in the 
upper, most significant, half. The lower half contains either the 
channel number or the subset of the command. Decoding these 
numbers can be done in several ways. The first is to mask out 
the stems and channel separately into two new words. In C this 
can be quite simple. As shown below, we simply AND a 
constant and the status together. 

Command = OxFO & MIDI _In; 

Channel = OxOF & MIDI In; 

For Modula 2, a different approach is needed. To AND in 
Modula 2, we first transform the status word into a set. Next 
the intersection of the mask and status sets are determined and 
then the result is converted back to an unsigned byte. 

In the example below, the values to be mated together must be 
convened to sets in order for the compiler to interpret the '*' 
as an AND instruction. Next the value is converted to a 
CARDINAL type (unsigned integer). The operation is the same 
as in C except the terminology has been changed. Also, the 
upper half of the word is shifted to the right so that the number 
only ranges between 8 and 15. This makes the code a little 
simpler to read later on. 

TYPE 

MaskSet : SET OF (0..7); 

VAR 

MIDI_In : BYTE; 

Command,Channel : CARDINAL; 

BEGIN 

COmmandMSB = CARDINAL(SHIFTIMIDI In,-4)) ; 

cemmandLSB - 
CARDINALIMaskSet(00FH) * MaskSet(MIDI In)); 

Now that the command has been broken into nibble-sized 
chunks, the process of determining the message group and the 
command is straightforward. The DecodeMlDlCommand 
procedure does most of the work - it extracts the data from the 
status byte, then case statements are used to determine the 
type of commands. As can be seen, in the upper half of the 
status word the channel messages range between 8 and 14, 
while the system messages are 15. With channel messages, the 
lower half of the status word contains the channel number 
whereas for system messages the lower half of the status byte 
contains the actual system command. 

There are four different actions to be performed, depending on 
the type and the group of the command. The first is that it may 
not be a command that is supported, in which case a procedure 
is called to notify the user that an error has occurred. 

The next possibility is that the command will be followed by 
one or more data bytes. To accomplish this, the expected 
number of bytes is set and the data byte counter is reset. The 
channel number and the command are saved, to be used when 
all the data has been received. 

The third possibility is that a command has been received that 
needs no data. In this case, because we do not need to wait for 
more data from the til interface, the action needed by the 
command can be performed immediately by calling another 
procedure. This brings about the fourth possible action that 
may occur. 

If the program does not support the function, then an 
alternative procedure can be called to inform the user that the 
function is not supported. However, caution should be used in 
printing such messages as some of the commands can occur as 
fast as they can be read and so the printing of non-supported 
functions should be done in a debug mode only! 

For both the error and non-supported commands, a variable is set 
to allow the program to ignore any data that may be sent after it. 

Now that the status has been decoded, the following protocol 
rules must be followed: 

Rule 1: Each status byte if it needs data, expects a specific 
number of data bytes. No action should be performed until all 
the data is received. 

Rai 
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Function Status Word Data 1 Data 2 

Channel Voice Messages 

Note OFF 

Note ON 

Polyphonic Key Pressure 

Controller Change 

Program Change 

Channel Pressure 

Pitch Bend 

$8c 	1000cccc 

$9c 	1001cccc 

Oxxxxxx 
jkeymsm er) 

Oxxxxxx
(key
(r) 

oxxxxxx 
IteYmteher1 

Oxxxx 
(oonwsereweber1 

0xxxx 

number) 
 

Oxxxxxx 
(please velocity) 

Oxxxxxx 

oxxxxxx 
Opel. touch) 

oxxxxxx 
(controller .. shim) 

oxxxxxx 
... ,..:':mMSB) 

,, 
onto 

) w~~~~ 

(after imd!)  

$Ac 	1010cccc 

Sac 	1011 cccc 

$Cc 	1100cccc 

Oxxxx \vb~VV``A`k. 

Oxxxxx 
(Bene ...r.., LSB 

$Dc 	1101cccc 

Sac 	1110 COCO 

Channel Mode Messages 

Local Control 

All notes OFF 

Omni mode OFF 

Omni mode ON 

Mono mode ON (Poly OFF) 

Poly mode ON (Mono OFF) 

Sac 	1011cccc 

Sec 	1011cccc 

$ec 	1011cccc 

$ac 	1011cccc 

01111010 

01111011 

01111100 

01111101 

01111110 

0111;111 

01111111=0N 
00000000'OFF 
00000000 

00000000 

00000000 

0000nnnn 

00000000 

$ac 	1011cccc 

Sec 	1011cccc 

System Common Messages 

Song Position Pointer 

Song Select 

Tune Request 

$F2 	11110010 

$F3 	11110011 

$F6 	11110110  

oxxxxxx 
Simi Qouom ISB) 

Oxxxxxx  ( 	(miter 

oxxxxxx 
(am 	ion MSB) 

r m 	V\w 	d 

System Real-time Messages 

Midi Clock 

Start 

Continue 

Stop 

Active Sensing 

System RESET 

$FB 	11111000  C~ F F.S `'xL 	VAVA 	0 	A\ \~O~~y 	x 
SFA 	11111010  

$FB 	11111011 	~~ ~, ~yvAvvv v~Av 	k 	~\~VvVwv\~Av,~v~AVv~ 	yc 

bec 	11111100  

SFE 	11111110  

SFT 	11111111  

System Exclusive 

System Exlusive 

END System Exclusive 

$F0 	11110000 

SF7 	11110111  

oxxxxxx 	 oxxxxxx 
(manufammr's ID) 	...-standard data) 

Notes: 
c indicates MIDI channel number 
x indicates arbitrary data 
n indicates number of channels to assign voices to 

Figure 1: MIDI command summary 

H 	 El 	 —811— 



L •I] Transactor to o•AMICA 

Rule 2: After a status byte has been received, any number of 
complete data messages may be sent without receiving another 
status byte. 

Rule 3: System messages can be received at any time, even 
between data bytes! 

Of these, rule 2 is the most important The best way to explain 
it is by example. If a key is pressed on a synthesiser keyboard. 
the keyboard will send a status byte and two data bytes. If two 
keys are pressed at about the same time, then the MIDI device 
may send one status byte and two sets of two data bytes. 

Rule 2 also causes problems with a variation in the Note On 
command. On some instruments, the Note Off command is not 
used instead, a velocity of zero in the Note On command is 
signifies that a note should be turned off. It is a requirement 
that a MIDI program should take this into account to prevent 
notes from being stuck in the on position. 

This also means that if a key has been pressed on this type of 
instrument before your program has been started, the program 
will have never seen the status byte and it will be getting data 
that it does not know what to do with. The MIDI program 
should always ignore data until a status byte is received. The 
only problem is that you may need to press a function key on 
the instrument so that a status byte will be sent after the next 
keyboard key is hit 

The main module ReodAIIMJDI (in listing 3) reads the basic 
MIDI note and pitch bend commands and plays up to four 
channels of a triangle wave through the audio device. As each 
command is received the now value is convened to frequency 
and the octave is determined. If a channel is opened, the sound 
is started on that channel; if the pitch wheel is moved, the new 
value is added to the wavelength to play. When the Mati 
instruments key is released the sound on the corresponding 
channel is stopped If new morn channel commands are to be 
decoded, they only need the command value and code added 
to the CASE statement 

The MIDI Commands 

Before going on to described the MIIDI command set (a 
summary of which is given in Figure f), I should warn the 
prospective buyer of a Maul-controlled instrument never to buy 
any MIDI instrument without checking the manual for 
supported functions. Just because a keyboard does certain 
things does not mean that they can be fully controlled through 
MIDI. For the Casio HT-700, for instance, ninety percent of its 
capability is not usable through the MIDI interface. The main 
problem is that the ability to customise the sounds on the 
instrument are only possible through a wheel type device. Just 
to change the characteristics of one instrument could take 
several minutes. 

This brings up the first and most important command for those 
looking into high performance instruments, the system  

exclusive. Um the others, this command starts with a status 
byte; next comes a data byte containing the company 
identification. Following this is a series of bytes containing 
special data for the particular instrument, and the complete 
command is terminated with an end of system exclusive status 
byte. Although there are some standard formats that are 
common between companies, you should refer to your manual 
for further information. 

The most common commands am the channel messages. 
These use the channel identification number that is decoded 
from the lower half of the status byte. The number ranges 
between 0 and 15, meaning that up to 16 MSI instruments can 
be controlled on one MIDI cable. 

The channel number shows what instrument, or what part of 
the instrument, is sending or receiving data. The channel 
number should be processed, because we may receive a 
channel message from an instrument that we want to ignore. 
Remember that the MIDI allows several instruments to be 
connected on the same cable! On the Casio HT-700 keyboard, 
channel numbers are also different for the rhythm and the 
main keyboard. 

The first of the channel messages deals with what note is to be 
played and how they are controlled. Note On and Note Off 
specify the note to play or stop. The data bytes of both 
commands include both the note and the velocity with which 
the note was struck. The note is determined by starting with 
the value of 60 equal to middle C; adding one or subtracting 
one to this number adds or subtracts a semitone. On a piano, a 
semitone is the distance between adjacent white and black 
keys, between the B and C keys, and the E and F keys. 

The MIDI key value must be converted to frequency to be used 
by the Amiga audio device. The MIDJ2FregConv procedure is 
used to set up a table of frequencies for each note. The 
equation used is quite simple, multiplying the last entry in the 
table by a constant - although the output is quite accurate. The 
MIDI key number is used as an index into the table. 

The velocity of the note is the force with which the note is 
played. An example of this would be force used when striking 
a key on a piano. If the key is hit with a light touch, the sound 
produced is low volume. If the key is struck harder, the sound 
produced is louder. The amount of extra electronics needed to 
make a keyboard record velocity is expensive so that some 
keyboards are just ON/OFF switches. 

Note off commands am similar to the note on. The only difference 
is that the velocity is now an indication of how fast the sound 
decays to silence. Please remember that this command may be 
substituted with a note on velocity value of zero. 

Polyphonic key pressure is another command that may be on 
only the more expensive keyboards. This is an indication of 
just how much constant pressure is being applied when 
playing a specific note. Most explanations of this command 

~]~ 



Continuous controllers (MSB) Continuous controllers (LSB) 

0 undefined 32 undefined 
1 Modulation wheel 33 Modulation wheel 
2 Breath controller 34 Breath controller 
4 Foot controller 36 Foot controller 
5 Portamento time 37 Portamento time 
6 Data entry MSB 38 Data entry LSB 
7 Main volume 39 Main volume 
e Balance 40 Balance 
10 Pan 42 Pan 
11 Expression controller 43 Expression controller 
12-31 General controllers 44-63 General controllers 
Note: 
• If a onanuow controller requires • duo ranee > 0-127, two controller p•rmaers may be sens 
one containing the MSB of the data and the other the LSD using different device rumbas. 
• Far data in the raye 0-127, only the MSB devicenumbers are used. 
• Sane manufacture; use non-standard conuollen end therefore non-standard controller numben. 

Figure 2: Controller parameter device numbers 

Switch controllers 
(Data: on-127, off =0) 

64 
	

Sustain pedal 
66 
	

Portamento 
e6 
	

Sostenuto 
67 
	

Soft pedal 
69 
	

Hold 2 
80-95 
	

General controllers 

Miscellaneous controllers 

96 	Data increment 
97 	Data decrement 
98 	Un-registered parameter LSB 
99 	Unregistered parameter MSB 
100 	Registered parameter LSB 
101 	Registered parameter MBB 
102-121 undefined 
122-127 Reserved for mode messages 
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say that it is used to signify vibrato. It may also be used in the 
newer wind instruments, like the new MIDI saxophone. Here, 
the pressure value would show how hard you are blowing into 
the mstr unent. 

Program change is what is often called the patch number. 
Using this command, an instrument with several pre-
programmed instruments can have the selected instrument 
changed. On some keyboards, parts of the range are also used 
to select the rhythm. 

Control change is a versatile command allowing control of 
several different types of parameters. Figure 2 is a list of some 
of the possible values that may be modified. The selection of 
the parameter is in the first data byte and the new value for the 
parameter is in the second byte. Remember, not all of these 
may be recognised by your instrument. 

Channel pressure is similar to polyphonic pressure except that, 
where polyphonic pressure represents the pressure applied to 
each individual note, channel pressure affects all notes 
currently being played. 

The last channel message is pitch bend. This is one of the 
more fun commands, and is also on most new keyboards. This 
code represents the position of the pitch-bend wheel - a control 
devices which is often used to change the pitch (up and down) 
of a note being played. 

The pitch bend wheel data starts at 8192, which means that 
8192 is subtracted from the pitch bend value and then added to 
the value of all the notes currently playing. For the HT-700 
and many other keyboards, only the most significant byte is 
used so the data starts at 64. In the program example, each 
pitch is added directly to the period sent to the audio device. 

The channel mode message is used to control the keyboard 
characteristics. The local control off command allows the 
keyboard to be used only as an output device without playing 

any of its own instruments. This is useful when the keyboard 
is only being used to send data to the Amiga or other MIDI 
devices. 

The next channel mode message is the all notes off command. 
This does exactly what it says - it tutus all the notes off. It is a 
good command to have if some of the notes get stuck on. 

The rest of the channel mode messages are concerned with 
how many notes can be played at once. The poly commands 
allow two or more notes to be played at once while the omni 
mode allows only one note to be played at a time. If more 
notes are sent than are expected, the newer notes will be 
ignored. 

System Real-Time messages 

The next set of MIDI commands are the system real time 
messages. They consist of only one byte and may appear 
between other messages. This is very important to remember. 
If you have been receiving note events and then get a system 
real time message, then the next data byte should still be 
handled as a note event. These messages are all associated 
with sequencing and they control the starting, stopping and 
timing of events. 

The most important of these commands is the timing signal 
which is sent every time the lights blink on the rhythm section 
of most keyboards. The signal is used as a metronome. It is 
best used as a constant update for timing. Because not all 
instruments are alike a common timing source is needed. An 
instrument with a rhythm section should have a switch to go 
between sending and receiving this command. 

MIDI is a very capable interface that allows a lot of flexibility. 
The example in this article falls way short of using the 
complete set of commands possible, but they can be added 
with very little work. Just remember the rules and don't hit 
any notes out of key. 

F ~ 



H 419- 

Transactor for the AMIGA 

Figure 1: MIDLdef 

poem** . 	•ne•u•u+uruuuenuutraanatuuaasaeeuata.0 

Ira 	  

1• SendiaitifriteSerial: 
I r  This procedure does a waitl0 write to the serial device. 
l' 	io • external I/O port created by Start MIDI. 
P 	data • address of the area of memory to send. 
r 	lengtb • amber of B bit bytes to send, starting from data. •I 

t ) 

T•]  

• Nam: MDI.OEP 
• Created: 01/06/89 Updated: 00/00/09 Author: Daniel Bcookahier 
• Description: MDI Read/Write utilities. 

BFINITION MWP18 MIDI; 
ROM SYSTEM IMPORT ADDRESS,BYTE; 
RCA Ports IMPORT MsgPortPtt 
ROM SerialDevice IMPORT IOExtSerPtr; 

• AhortNIDl: 
• This procedure closes the serial device and deletes the port 
• and external I/O port. 
• IORser • external I/O port created by StartHIDi. 
• Port • serial message port created by Sart/DOI, 

RTEDURE AhortMIDI(VAR [Ober 10Extserptr; 
VAR Port : MagPortPtr I ; 

PROCEDURE SerdbitliriteSerial(VAR io 	: IOExtSerPtr; 
data :.ADDRESS; 
length : INWARD) : INTEGER; 

p SartHIDI: 	 •1 
I•  This procedure seta up the serial device to allow reads and 	ra 
1• writes at 31250 bytes per second, eight bits per word with oee q 
t' step bit and no parity. Note that Ser2adBmgie flag is set to ry 
1•  allow high transfer speeds reed by MIDI devices. 	 •1 
I• 	ICRser - external I/O port to he created. 
(' 	Port • serial msaace port to he created. 
I' 	  

PROCEDURE StartNIDliVAR ]OPser : IOExtSerPtr; 
VSA Port : MsgPottttr ) : INTEGER; 

0!D MDI, 

• 

• • Readsetlal: 

®®•®•®® 	 

• This procedure does a DotO read from the serial device. 
• io • external I/O port created by StartMIDl. 
` 	data • address of the area of moony to write to. 
' 	length • number of 8 bit bytes to read. 	 •I 

RT®URE ReadSerial( VAR io 	: IOEstSetttr; 
data : ADDRESS; 
length : I/NGCAADI:IMtGER: 

- 	1 
l' ReadserialByte : 
l' This procedure is a slightly quicker version of Readserial. 
1•  It only attempts to read are byte because we muet process it 
( as anon as possible. NOTE no error control! 
r 	io - external I/O port created by Start 1101. 	 t) 

l' 	ByteStorage • byte to store the serial data to, 	q 
l' 

PROCEDURE Pead9erialByteIVAB io:lOExtSerPtr;VAA ByteStoage:BYTEI; 

I•  Tdaproced: 	 q 
t' Thisprocedure does a orttIr write to the serial device. 
r 	

1  
do • • external I/O port created ebym  ry  to sen 	 q 

rt 	data h  address of the area of memory to, star, 	 q 
p 	length • number of A bit bytes to reed, starting from data. q 

PROCEDURE Nriteserial(VAR io 	: 10ExtserPtr; 
data 	: ADDRESS; 
length : IaNGCAADI : INTEGRA; 

r MriteserialByte : 	 q 
' This procedure is a slightly quicker version of ReadSerial. 	q 

l• It only attempts to write one byte because we must get rid of q 
P it as soon as possible to continue processing.  
1 4  NOR no error control! 	 •1 
P 	io = external 110 port created by Start MDI. 	 •i 
r 	ByteStoage • byte to send to MIDI devices 	 q 

PROCEDURE RriteSerialByte IVAR io:IUBvtSerPa;9yteStoage: BYTEI; 

Figure 2: MIDLmod 

' Nam: NIDLMYA 
• Created: 01/06/89 Updated: 00/00/89 Author: Daniel Brmkahier 	• 
• Description: MIDI Read/ilrite utilities, 
auuthituu.atu.utattata«..nnautuun.aut fit* uuuuataHitt) 

IIPLEMENTATIOM MODULE MDI; 

FROM CPtintTeminal IMPORT printf; 
FROM PormatString IMPORT Pornat,PotntArg; 
PROM SYSTEM DEPORT BYVE,ADR,ADORESB; 
PROM IODevices IMPORT CsrNanstd, IOStdReg, IlpenDevice,DolO,Nait10,11eginIO, 

SendlO, Cn Read, CrdNrite,CloseDevice; 
FROM [OnevicesUtil IMPORT CreateExtlo,DeleteExtIO; 
PROM Portslitil IMPORT CreatePort, DeletePort; 
PROM Ports IMPORT MagPoctPtr; 
PROU Lisa IMPORT Apron; 
PROM Inout IMPORT Readlnt; 

l• NOTE: details of the SerialDevice imports are given as cammnts 

FROM SerialDevice IMPORT 

1•CCNST•9 
SerialNam p- •serial.devim'q, 
SDCdNmry 	p • Cnfllonstd a  0;9, 
SDCmdBteak 	r . 6oDlonstd + l;g, 
SOCniSetParamY' CnNonStd a 2;4, 

l'TYPE') 
r array of termination char's q 
IOTArrayPtr P-  POINTER TO IOTAray; 9, 
IOTArray (•' RECORD 

Ter:stray° : IONGCARD; 
Termarayl : IQCCARD; 

END;'), 

"CONsp' 
p IOStdReguest.ioFlags := IOFlagsSeti 1 •I 
IOA[BufRead I• • 7; from read buffer bit • . 
IOSerQmmd 	r • 6; rot-queued bit 9, 
]OSerlbort 	It • 5; 'gat-aborted bit 9, 
105erActive 	P • I; rgstyued-or-current bit •), 

tl 

tl 

'1 
t) 

t) 

t) 

t) 



14• 5;'1, 
it. 6'1, 
('• 7;'I, 
(•• 8;'I, 
p• 9;`1, 

Sez&rfoit6rr 	l'• 10;'), 
SUEUTimfEr[ 	P• 11!1, 
SerBrrBufOverflov 	(`• 12;4), 
SerELdoDSR 	l'• 13;11, 
Ser&rtloC2S 	( 4• 14'41, 
Ser2uDetectedBreak 14• 151; 

5erErrinvPuan 
Se[E[rbireErr 
SerErrRotDpan 
5er&rPartReaeL 
Ser6aParity8rr 

It 9 

VAR 
Pag: AMY 10..31 OP PoreaGry; 

1' 
Port : NagPortPLr; 
]ORser : ICExtSerPtr; 
N,Y,E : INTEGER; 
buffer : ARRAY 10..4096] OF BITE; 

14   	 41 
I' AbortmDl: 	 11 

(4  This procedure dues the serial device and deletes the port 11  
(4  and external I/O port. 	 ') 
It 	IORser • external I/O port created by StartNIDl. 
1` 	Port • serial seesaw port created by StartNIDi, 
l' 	  

41 

P•I Transactor forte AMIGA 

('TYPE') 
Suntags(' • (Serrarity0n, (' parity-enabled bit 'I 

SezParityodl, (4  parity feature enabled bit 9 
Ser7Nire, 	l' RS232 7-wire protocol 'I 
Ser(teued3rk, r queue this Break ioPqst '1 
SerRadEoogie, it  high-speed ado active bit used for MIDI') 
SerShard, 	(t  non-reclusive access bit 9 
SerEOPNode, 	l' DIP rode enabled bit 1 
SenDisabled); 1• xOn-iOff feature disabled bit 41 4), 

SerPiag,Set 1•-  SEP OF SerPlage;11, 

Ser6xtPlgs P• Oat/lark, l' if eukapace, use  mark bit 41 
SxtNSPOn, l' ark-space parity bit tl 
SEPL 5613, SEPI, SEPS, 556, SEP7, 
SEPB, 89P9, 5yP10, SEP11, SE/12, SEP13, 
SEP11, 5a15, Sa16, 5517, SEPIA, 5E719, 
SEP20, Saü, SEP22, SEP23, SEP21, SEP25, 
SEP26, SEP27, SEP28, 51221, SS30, Sa311;'1, 

SerBxtPla9skt l'- SET OP Ser2xtPlga;'1, 

SerStatus 14• (l0SfoverRun, 	14  status work RS overran bit 'I 
I051Nrotedreak, It  break vas latest output bit 41 
IOSSkadBreak, (' break was latest input bit •) 
IostXoffwfite, l' transmit currently sOPP'ed bit 11 
IOSTYOffPed, (4  naive currently XOPP'ed bit') 
IOSTS, IDS16, I05T1, IOSTS, I05T , IOSTlO, 
]OSTü, Iose12, IOSü3, 10Stl4, IOSn5);t),. 

SerStatusset ('= SET OP Serstatu;9, 

1 4  CAOfHQI !! IF Y00 ACCESS the serial device, you M15} (RR) use u') 

	

( 4  IOEaseraired structure or you wry overlay innocent many !! 	9 

PROCEDURE AbortaOI (VAR Mae' : 1OExtSerPtx;VAB Port : Negoonierl; 
ICExtSerPtr (4• POINTER TO ICExtSer;•), 	 BEGIN 
I0E:tSer l'• RECORD 	 ameDevice(lORaer); 

IOSer 	: I05tdPeq; 	 DeleteExtlO1IORee4; 
ioCtlChar : InriARD; (t  control ciar(order.ON,xC@P,1111,ACK) 41 	DeletePort  (Port') ; 
loRBuflen : LLYGCARD; (4  length in bytes of serial read bof 4) EIC AbortIBDI; 
iotaPlgs : Setsattlagekt; (4  additional flags (see above) 'I 
loBad 	: IACckRD; (4  baud rate requesterd (true baud) 1 
1oBrkfiae : 7aNSCAP11; f' duration of break signal in dcrosec9 14" 	  
ioTeSrray : IOfArrey; r termination character array 9 
idPeadles : BY18; 	( 4  bite per read char (I  of bits) 4) 
ldritelen : Eft; 	(s  bite per write char If of bite) `I 
iaStopBits : BYE; 	(4  stc bits for read (f of bits) ') 
ioSerPlags : SerilagsSet; I` SerPlags bit defy above 11  
ioStatus 	: SerStatusSet: 

BIP'], 

(' ReadSerial: 
l' This procedure does a DoIO read fun the serial device. 
(' 	io - external I/O post created by Startl4101. 
I' 	data • address of the area of entry to write to. 
I4 	length • nu:er of 8 bit bytes to red. 
It 	  

statu of serial port, as follows: 
B T ACTIVE PUNSICN 

low buy 
low 	paper out 
low select 
la 	Data Set Ready 
low 	Clear To Sed 
low 	Carrier Detect 
low 	Ready To seed 
low 	Data liminal Ready 
high read overran 
high break sent 

	

1 	high break received 

	

1 	high transmit xQped 

	

1 	high receive x-0PPed 

	

13-1 	reserved 

CONST'1 
SerErrEevBuy 	I`• 1;41, 
serErrBaudilismtch l'• 2;41, 
Ser8rr3nvBaW 	l'• 3;'), 
SerArrBufBrr 	(`• 641,  

PROCEDURE Readserial(PAR io:10IxtSentr;data:RDDRESS;let th:IamCARD):INT8fa; 
VAR 

err : DIMIR; 
BEGIN 

S  I` setup External 1/0 elth pareeetere for otite. 1 

NITS id.IOSer to 
inflate :- data; 
iolegtb a length; 
ioConaand :- Cndned; 

END; 

( 4---- 
( 4  Do Dole. Note that you are stuck in this procedure 11  
( 4  until the entire buffer is filled. 	 9 

err :- Do1011ol; 
IP (err o 0) THEN 

Perg(0I.N :• err; 
printfl'Error in NriteSerial: Ed\n•,Pag); 

ENO; 
END ReadSerid; 

1-I 
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I' ReadSeriallyte 
p This procedure is a slightly quicker version of ReadSerial. 
p It only attempts to read ore byte because we ant process it 
l' as soon as possible. MOTO no error control! 
r 	io = external I/O port created by Start MIDI. 

r 	EyteStoage - byte to store tie serial data to. 
'mag e® 	  

PROCEDURE ReadSerialEyteIVAR io:I0ExtserPtr;VAR ByteStorage:BfE); 
VAR 
err : INTEGER; 

BEGIN 

1•_ 	— 	—_______..___•1 
p Setup External I/O with parameters for a one 9 
p char read. 	 •1 

NITR io'.IOSer DO 
loData :- ADR(Byteitoragel; 
iolength :- i: 
ioCwand :• Cndkead; 

END; 

p Do Do10. Note that you are stuck in this procedure •) 
p until one byte is received. 	 ry 

err ^ DDIOIio); 
END ReadSerialByte; 

	 ) 
MriteSerial: 	 '1 
This procedure does a valt10 write to the serial device, 	q 

io = external I/O port created by StartMIDI 	 •I 

	

data - address of the area of misery to send, 	 ') 
length • number of 8 bit bytes to send, starting from data. '1 

RŒEDURE MriteSerial IVAR io:IOExtderPtrdata:ADDRESS;length:ImIGCARD):INTEGER; 

VAR 
err : INTEGER; 

BEGIN 

p Setup External I/O with parameters for write. 'I 

WITH io^.10Ser DO 
EOata := data; 
iolength . length; 

icCamand := [Skits; 
END; 

p --------- 	 •I 
Do a WaitIO. This will send all the buffer ry 

p to the MIDI devices, 	 •I 
(•—__ 	 --- 'I 
err := Do101iol; 
IF (err o 0) THEN 

FarefOLM err; 
printfrError in MriteSerial: Ac1n',Fargl; 

END; 
END MriteSerial; 

p MriteSerialEyte : 
P This procedure is a slightly quicker version of ReadSerial. 

l' It only attempts to write one byte because we must get rid of 
p it IS soon as possible to continue processing. 
p NOTE no error control! 
(• 	io = external r/O port created by Start NI01. 

l' 	ByteStorage - byte to send to MIDI devices 

PROCEDURE MriteSerialByte(VAR io: I0ExtserPtr;ByteStarage:BYTEI: 

	lint 
VAR 
err : INTEGER; 

BEGIN 

r Setup External I/O with parameters for write. •) 

MITE io'.IOSer DO 
icData . ADR(EyteStoragel; 
iolength :• 1; 
icCamand :- Calcite; 

MID; 

p Do a 8010. This will send the one byte 
I" to the MIDI devices. 	 •I 

err := OoIO(io); 
MIO MriteSerialayte; 

	 t) 
• SendïaitvriteSerial: 	 q 
' This procedure dues a waitl0 write to the serial device. 

• io - external I/O port created by Start MIDI. 
• data = address of the area of memory to send. 
• length • umber of B bit bytes to send, starting free data. q 
• q 

RICEDURE Sen&aitwrlteierial 1VAR io:I0ExtSerPtçdata:ADDRESS;length:]ANOCAPD) 

:INTEGER; 
VAR 
err : !NISSEN; 

BEGIN 

I.—_— 	 

1• Setup External I/O with parareters for write, q 
1• --- _______....__ 	___— _•I 

NITR io'.10Ser DO 
lobate :- data; 
lolength : length; 
iofoo and :- Catrite; 

END; 

I• Do a MaitIO. 

I• 
err a Wit101io1; 
IF (err C> OI TEN 
FargiDl.M ï err; 
printfPError in MriteSerial: 1d\n',Fargl; 

END; 
END SendaitBriteierial; 

• • StartMiDl 

=®~_~___~- -Evaa-Lt=9~-

• 
' This procedure sets up the serial device to allow reads and 	• 
' writes at 31250 bytes per second, eight bits per word with one • 
• stop bit and no parity. Note that SerRadRoogie flag is set to • 

• allow high transfer speeds need by MIDI devices. 	 • 

• IDRser = external I/O port to he created. 	 • 
• Port = serial message port to be created.  

RLCEDURE StartIQDIIVAN IORser : IOExtSerPta;VAR Port : NsgPortPtrl:INTE4ER; 
GIN 

p Create a serial device port. 
--- 

Port a CreatePort(ADRISerialNam1.01; 
IF (Port - NIL! I'M 
printf Pct Create Failed\n', Farg); 
AhmrtMIDI tIORser, Port); 
RETURNI-1); 

END: 

•1 
'I 

D• 
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It--- 	 ') 
V Create an external I/O port. This allows 	9 
I' um to seal annters to the serial device, ') 

Listing 3: ReadAIIMIDLmod 

IOP:er = CreateExtI0(Port', SIZE (IOExtSerl I: 
IP (IOPaer - NIL) TEN 

printf efetIO Create Palled \n' ,Pang) ; 
AbortMtDI IIORser, Port); 
PETURNI-11; 

D40; 

r Note use of SerPad&ogie flag! 1) 
IORier'.ioserFlMp :- SerPlagesetlkrRadloagie,SerYDieabledl; 

Nana: ReadalKIOI.ad 
Copyright (C) 01/06/89 Updated: 00/00/89 Author: Daniel Brookable' 
Description: MIDI Player for 8 Bit sagled voice 

This is a siiple demnstration of reading a MIDI keyboard connected to 
the serial port. The keyboard that I use is a Casio ET-700. The MIDI 
interface cable is from Nineties. This example should work with any 
keyboard or interface. Mote that all the MIDI emends are decoded, 
but not all have been isleanted with an Amiga audio device equivelent. 

l' 

It hen the serial device with the external I/o port. 'I 

IP (OpenDevice(CR(SerialNane),D,IOAserAl 000) TEEN 
printfl'Open of serial device Failed \n',Fargl; 
AborWDI(IOAaer,Port); 
RETURN(-I); 

END; 
It 	 ') 
(' The follaing fragment sets up all the panneten need by 9 
l' the serial device to talk to MIDI devin. 	 9 
la—_-- 	 

WITH lainer DO 	 ---- 
IOSer.ieCumd :- SVCdSetParae; it IOStdPeg') 

l'idtiChar :- ;IdŒAPtl;c trol cbar(orSrx01,a0PP,I110,ACR)9 
'Mullen :• 512; (tLC iRD; length is bytes of serial read buf t) 

ltioEMPlag, ' ;SerExtllagaset additional flags (see above) 'I 
ABM 	31250; l'IAM¢ARD;bad rate requested (true baud) 'I 
ioBrkPine - 75000W;('id[CARD;dmatim of break signal in dcro,ec'I 
ioTerdrray.Termkrrayp :- 1359217411D; PIOTArraydeniation character array ') 
iohrwrny.TerMaayl = 50529021D;('IOarray;teainatim character array 9 
ioPeaden :- ETTE(B); ('BPR;bia per read char (I of hits) t) 
iciriteLeo :- ByltlBI;('ERS;bits per write char f of bits) 9 
ioStopBite :- MEW; (EYlt;st<pbits for read (9 of bits) 9 
iaSerPlags :- SerFlagsSet(SerladEcogie,Ser)Disabledl; 

('SerPlagekt erflags bit def, above 9 
l'laStatm 	:- ;SerStatusSet'I 
END; 
IT 1 DoI0(101ber) <> ODI TIEN 

printf Do10 to set up serial parameters Failed! \n', Parg); 
AbortgDh IIORser,Portl; 
RETURN(-1); 

END;  

MLR ReadA11141Di; 

r Ny nodules. 9 
PRDII MIDI /MOAT StartMI0I,AborWDl,Rea35erialByte,WriteSerialByte; 
PROW VerifyWemry 11(PDRT BChackRegin,MnChackBd: 

(' Ballad nodules t) 
PRAM Termlrout IMPORT YtiteStrinq; 
PP 	Radodlunben IMPORT Random; 
FROM SYSTEM IMPORT CR,BYTE, TSIEE, ADDRHSS, INRSNE, SNIFT; 

l' Amiga adules, 'I 
PROM M IgaDOSProcess IMPORT Delay; 
l' 
PROW SeriaNaybce DECRY IOBtSerPtr; 
a) 

PRM Libraries IMPORT O eaLibrary, CloseLibrary; 
PWM Porta IMPORT MsgPort,MsgPortPtr,CetMeg,AddPort,RerPort,PPSignal; 
PROM PorteUtil MAT CreatePort,DeletePort; 
PROM AdioDevice 	IMPORT AudioMatt ADCmdAllocate, AM'md]AR, IOAudio, 

AOcm(Pree, IaudicPtr, ADIEldlalt 
ADC Pinish, WCdSetfrec,AOCdPerVo1,ADIOPerVol; 

FRAI ]ODevicealtil MON! DeleteExti0,CreateExtIO; 
PRM IODevices 	IMPORT OpenDevlce, Closetevice, DevicePtr, IOPlagsSet, 

BeginlO, CBckIO, Dolt NaitID, SendI0,I0 u1ck, 
cadRed,Cmitrite,AbortIO, IO&guest?a; 

PROM Itmory 	MORT AllocNeq PreeNem, Ne.AegSet, NerEublic, MnClear, 
I thip,MndastAvallMem; 

PROM Tasks 	IMPORT SigalBt Wait.AllocSlgal,SignalbaMe, 
PreeSigal, Fiedyask; 

FEN Ides IMPORT NT%agPort ; 
PWM Lists IMPORT NewListReave; 
FROM NathLibo IMPORT MathhanNane, WtbtraaLaae,cos, sin, 

esp,pover, entier, real, log; 
TYPH 

VavePtr • POINTER TO ARBAY (1..10241 OF C&R; 
VA0. 

YaveLMaaxl,Ware2,14aa3 ta; 
Oct 	,Oct2,Oct3 :Vav

entra 

Octforlee :NavePt 
LengtMOUse : CARDINAL; 
x,y,l : INTEGER; 
contml,flnlab : I05dioptr; 
sucl,s2,e3 ; IO udlcPtr; 
success : INTEGER; 

WASP 
Clock • 35795450; 
u0 • 1; 
ul • 2; 
u2 - 8; 
u3 • 4; 

FOR 	=1 It) 50W 
printfl' •\n',Pargl; 
BadintBl; 
buffer(0)1• CRAM; 
NriteSerialEOBCI,ADRlblfflr),IDI; 
IP Z 418 THEN 

FOR Y:=1TO30D0 
WriteBriallIDRaer,ADRIbRferl,IDI: 

EW; 
EMD; 

WIDRNIDI; 
p_ 	—_--____— 	_____—•1 
P The Serial port is now configured. Use AbortMIDI to kill. t) 

m StartNIDI; 
DID MIDI. 

l' Wavelength of each of the wave tone for each octave. '1 

Wavelength° • 16; 
Wavelength] • 32; 
Wavefe,gth2 • 61; 
Wavefergth3 • 128; 



* This procedure, fills an 8 bit array with a triangle wave. •I 
* Randon noise has teen added for a sore real sound. 	t) 

a) 
A 	The value of Swing is used to change the •) 

• / \ 	direction that data is added to the wave. •1 
• 0 2/\_ 
• \ / 
• \ 1/ 
a V 

a) 
a) 

•I 
9 

PRDCRDURE Cha geSound( 	Channel : CARDINAL; 
Volume : CARDINAL; 
Period : CARDINAL; 

VAR Control : IQludio); 
VAR 

result : INTEGER; 
BEGIN 
NITR Control DD 
ioaPeguest.ld)nit :- ADDRESS(Chmmei); 
loaPeriad = Period; 
ioaVolmm :• Volume; 

END; 
Beginlo(ADRIControlll; 

END Chargesound; 

RDCEDURE FillOata(VAA SoundData : ADDRESS;NavePeriod:CAIDINALI; 
AR 
Swing,( : CARDINAL; 
Sasple,Direction : REAL; 
User : POINTER is APPA? [0.16384] OF CHAR; 
Noise : IANGCPPD; 

BEGIN 
User :- SourdBata; 
Direction :- -127.0 / real(NavePeriod DIV 4); 
Sale = 0.0; 
FOR Seing = 0 TO 3 D0; 

IF ((Swing - 0) OR (Swing • 1) OR ( Swing • 3)) TIEN 

Direction :• Direction • (-1.0); 
END; 
FOR I :- I(NavePeriod DIV 4) • Swing) TO ((NavePeritd DIV 4)•(Swingal)) DO 

aise 	Pandom(50) -20; I• Creates a nu ter from -2 to +2 9 
ample = Sample + Direction a reallNoise) ; 

• Convert the sangle to B bit data •I 

•1 
F Sample <• 0.0 TIEN 
User^III := CNAR(entier(SaRple)t256D); 
SE 
Usee113 :- CBAR(entier(Smplel); 

ND; 
END;(* I q 

END;(* Swing q 
END FillData; 

p This procedure, sets up four audio chancela. 

PROCEDURE SetllpAudio4; 
VAR 
success : INTEGER; 
Sunit : CNAR; 

BEGIN 
NriteString('Entered Setup\n'I; 
Nave0 :- Alloc&mjWaveLength0, Nem4gSetIIIithip,Meslearl); 
Navel 	:• AllocMmryaveLengthl, Nei eciSet(NesChip,Perelearll; 
Nave? :- AllocNem(NaveLengtht, YemPegSet(NeeChip,Mmidlear)); 
Nave) :• AllocNem(NaveLength), MemPegset(NenChip,M Clear(; 
finish 	Alloc&emITSIZEIIOAudiol, YenRegSet(NenPubllc,Nmilear)l: 
control :- AllocRee(TSIZE(IOAufio), Ne VegSet(NemPublic,NeiClear)l; 

D• ~ Transactor lestlmAAfICA 	~ 

I• This procedure stops the audio buire. •) 0 This procedure, given wavefore control data, modifies a 
(• channel currently playing on the given chance). 

    

PROCEDURE StopAudio4; 
BEGIN 

DeletePort(controls. ioaReguest. ioMessage .mMeplyPart'L 
Nrltestringl'Oeleted the control port \rel; 

DeletePort (finish".ioabmpeSt.io@ssge.mteplyPort'); 
NriteStringrDeleted the finish Pert \nul; 

DeletePort Isom. ioaReguest.io&ssage .mkeplyPort'I; 
NriteStrigl'Deleted Port 0\ni; 

DeletePort(s1'. iaaRequest.lo*essage.mokaplyPort"); 
NriteStringreeleted Port 1\n'); 

DeletePort let".ioalequest iopevege.nnPeplyPort"i; 
NriteString('Deleted Port 2\n'); 

DeletePortls3'. loaRequest. lodens age MIReplyPart'1; 
NriteStringi'Deleted Port 3\n'; 

NriteStringl'Closing tle control device\n'U 
C1meDevice(contrall; 

NaiteString('Deletirg the nemry\n'); 
IP (finish o NIL) TIE( Fteebm(finish ,?SIZE(IDAudio));RND; 
IP (control o NIL) TM Free n(control,TSIZE(I0Aodio)); END; 

IF (s0 o NIL) TARD FreeNem(s0,TSIZE(IOAudio)l; END; 
If 01 O NIL) THEN Pr eNee(s1,TSITE(IOAudio)); END; 
IF 02 o NIL) THEN FreelNm(s2,TSI2B(IOAudiol L END; 
IP lai C> NIL( MEN PreeNemis3,TS16110At io)L END; 
IP INave0 o NIL) TIEN PreeNee(Nave0, Navelength0); END; 
IF [Navel o NIL) THEN PreeNem(Navel, Navelengthl); END; 
IF t ave2 o NIL) TEEN PreeNem(Nave2, Navelengthi); END; 
IP INave3 o NIL) TEN FreeNem(Nave3, Navelegth31; END; 

END StopAudio4; 

r This procedure gets a message reply port 

PRDCRDURE CetNeeaagePort(VAR bplyPort : ADDRESS; 
Nane:ADDRESS; 
Priority:IN1EGEA); 

BEGIN 

IP 
t - 	ort(NaRe,Priority); 

IP I&eStrint - NIL) CHER 
NriteStringPFANJRE of Port creation\n'1; 

END; 
END GetlEssagePort; 

) 
plis procedure, givenn 	givenwaveformand contons. data, starts *)  

r playing the the wave on the  given channel. 	 •) 
OHIO 	sel 

PROCE000E StartAudiohannel (VAR Central : IOAudio; 
DataAddress : ADDRESS; 
Datafength : CARDINAL; 
Period : CARDINAL; 
Volume : CARDINAL); 

BEGIN 
VITE Control DO 
ionRequest.icCommrd = CmdNrite; 
loddeguest. ioFlags :- IOF1g,Set1ADIOPerVal, IOpuickl; 
ioa0ate :• Data/Aires, 
ioaCycles = 0 ; 
ioalength = Datalength; 
ioaPeriad :- Period; 
Iodai= r Velum; 

END; 
BeginIO(ADR(COttroll); 

END StartA dioChannel; 
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D. Transactor foe m.AMIGA 4 
so 	- AllccikalPSIIIlIOlutliol. PemkgSetlkmPublic,IhiCleaall; 
el 	:= AllodkalTSIaIIOTudiol, keNegktlMedtlic,kiClearl); 
s2 	Aliedke(TSIEEIIOAvdio), PemSegSetlMeePublic,PeiCkaill; 
33 	:- AllacMeaITSIZElIOAudiG1, kmRegSetlNeePublic, Notice ill; 
IP (s3 = NIL 1 MEN 

NrlkString(mat enough sectary !!!!\n'1; 
StopAudioi: 
BALE; 

END; 

Sint :- CRARI151; 

control".io1Pequestiolbssage.meplyPart :- CreatePort (AD11 I'pl\0'L(1); 

IP (control".icabeguest.idlessage.makplyPort • NIL ) TERN 
NriteStringl'Pailed Create control port \n'1; 

END; 
11TR control^ W 

iwPequestic&ssage.enNode.lnPri := CBARp01; 
ioaData 	ADR(Sunitl; 
ioalength := W; 

END; 
IF (Oper&evite (ARA(Miidlam) ,0D, control ,ODI o ODI TEEN 

NriteStringrEailed to opei evicek*); 
StopAodiol; 
BALI; 

END; 

• copy devin paramtets •1 

intoe" :• control"; 
+ _ 	  
• Delete the sessage port pointer because a new one will be used. q 

inish".ioaRequest.id ssage.nMepiyPott :• NIL; 
i ni sh'. ioaRequert. idées age.eleplyPort- C reatePort (NIL, 0); 

F (finish".loaRequest.ioRaaage.mpeplyPott • NIL ) TEEN 
NriteStringrPailed Create finish port \n'); 

END; 

(t'-------------- •I 
1• Set up finish to stop all cbanrel aeration. ') 

finish^.ioaPegteet ioPiage - I0P1agsSetll00oid1; 
finish".ioakquest.isammd :- ArCsdinisb; 

(• Set up control to 'edify period and voles while playing sounds. '1 

control". icaRequest. ifflags:= IOPlagsSet(ICUnick); 
control".ioaRequest.iaCamar :- AEC SPerVol; 

I t Setup the individual channele to start the sounds 'I 

so' ;. control"; 
	—._.._a l 

r Delete the message port pointer because a new one will be used q 

sO*.ioalegoest.io&essage.mkplyPort :• NIL; 
slw 	s11"; 
32" :- 30`; 
a3' :• s0"; 

I• Set up each structure to point to correct channel. +1 

aD".icakgnest.ioUnit :- ADORESS(00); 
sl".iwkguest.loUnit - AERESS(u11; 
sr.iwPaq st.loUnit - AWaSS(u21; 
s3`.Iwkgtest. ioUnit :• AWRESS(03); 
la 	 _ 

I t Get the restage reply port for each eknrel. *) 

CetkaaagePortls0".ioaPequest.idkesage.mkplyPort,NIL,01; 
GetNessagePortIsl`.ioabquest.iakssage.mkplyPorpNIL,01; 
Get4asagePart ls2". i oakquest. ic&ssage. nBplyPort, NIL, 01; 
GetNessagePortls3`.ioaReguest.idYssee.nhheplyPort,NI4,0); 

END SetIlpAudiol; 

I• This procedure, stops a sourd on a given channel. 

PROCEDURE StipAudioCknrel [VAR Playing : BOOLEAN. 
VAR SounChannelPtr : IOAudioptr; 

UnitNunber : INTEGER; 
VAR PinisbPtr : IOAdioPtr); 

VAR 
success : INTEGER; 

BEGIN 
Playing :- FALSE; 
success - AbortIOlSaurdCharuelPLrli 
tinsh^.ioaeeçmst.idlnit ADDRESSIDniLNum4r1; 
Begin101PinishPtr); 
success :- NaitIOlPinshPtrl; 

END StapAudiRhanæl; 

1 
1• This procedure is called when a remand is received that is +1 
P nota part of the MIDI 1.0 specification, 	 s) 

PROCEDURE NotIoplercntedlnSpeclCsamend : BYTE); 
BEGIN 
END NotIplementedInepec; 

ins procedure l calledmm when a cantl is received that is b •l 
r ignored by thisp  program,

rs, 
	 q 

I 	 I 

PROCEDURE NatLplementedInPrognn(Ccmand : BYTE); 
BEGIN 
END NatInplesentedirpragran; 

I t /fake a table to convert ('DI key outer to frequency. 	•I 

PROCEDURE MIDI2TregConnvIVAR ky2Preq : MAY W REAL); 
VAR 

NoteCalc : REAL; 
: CARDINAL; 
	 A 

BEGIN 
NoteCalc a log(523.3); 

NoteCalc := 65.106; 
FOR A - 0 TO 11IGAIky2Preq) DO 

Ney2Preglp := NoteCalc; 
NcteCalc :- NoteCalc • 1.059163; 

END; 
END NIDl1Fre Canv; 

) 
(+ This procedure decodes the NIfI he ccM and as[nomdat the anter +1 
p of data bytes to waithe for. Ii the fo rmed has no data, then the *1 
r action needed by the ont d i is performed cmmcation. If the 	+) 
(• command is not iiiate and 

	

in the xMIDIent d specificationo or if the 	•) 
1• coward is tomate and not 3pleaüed in this program, then 	+I 
(• Notlplemn[edln9pec or NotlplemtentetlItiagraa are called. 	q 
1 

PROCEDURE DeccdeRIDlCommrdICoaand : BYTE; 
VAR NIDIC®snd : CARDINAL; 
VAR NumrOfDataBytes : CARDINAL; 
VAR CurrentDataCount : CARDINAL 
VAR Channel : CARDINAL; 
VAR IgnoreData : BWLBAN); 

TYPE 
NaskSet • SET Of (D..7); 

VAR 
CamaaedMSB : CARDINAL:1• uper half of caned lord') 
ConsendISB CARDINAL; (• Lower half of commend word •I 

BEGIN 

~H- 



This procedure is the heart of the program. Initialisation t) 
routines an called then a loop is entered that reads the t) 
MIDI port are byte at a tire and controls the Amiga sound 
in response to key and pitch bend events. 	 t) 

t) 

The basic logic of the program is as follows: 
	 t) 

t) 
Setup MIDI A Audio device 
	

t) 
LOOP 
	 t) 

Read a word from MIDI port 
	 t) 

IP > 127 MN 
	 t) 

Determine cawed and anon of data needed 
	t) 

ILSIP correct amount of data received 
	 t) 

IF the emend ='Pitch Bend Event' TEEN 

ELSIE the coward - 'Note Event' THEN 
Modify all playing channels with word2 

key' data). 

	

t) 
t) 
t) 
t) 

IP the datai • 'Note Off' TEEN 
Stop the sound of the key 

ELSIE datai ='Mote On' TEEN 
	

t) 

Convert key to frequency to play 
	 t) 

Select proper waveform for octave 	 ') 
Start the sound of the key on u open channel 

	
t) 

PND 	 ') 
END 
	

t) 

END 	 ') 
* END LOOP 	 ') 
sttut**tuttttsu*uuuttt*tut****t**uutt**u**u**utt*ttt) 

RWEDURI TestNIDI; 
VAR 

Channel : CARDINAL: (* Current channel •) 
MuremfDataaytes : CARDINAL; (* Muster of data bytes to wait for. *1 
IgnoreData :BID LEAN; (` Used to ignore un-used data. `) 

Perlodt Ise : CARDINAL; l' Period of MIDI pitch nuder 4) 
MeyO,Keyl,Key2,1(ey3 : CHAR; 

IORser : IDExtSerPtr; 
Port 	: MsgPortPtr 
MIDI In : CMR; 

NotexRef : ARMY (0..120) OF REAL; I' MIDI pitch n 	to freq con 
Currenthatacount : CARDINAL; 
ComandBuffer : ARMY il..101 OP CHAR; 
MIDICnmmd : CARDINAL; 
Kerr : INTEGER; 
ByteaReceived : CARDINAL; 
Pitchfend 	: CARDINAL; I' Pitch bend Modifier for all channels '1 
`yReleased : CHAR; r Frequency of key released t) 

p length of the Channel Nave •I 
length0, Length)., Iengtht, length3 : CARDINAL: 

I• playing status of the Channel 9 
Playing0, Playing)., Playing2, Playing3 BOOLEAN; 

p Current period of the channel 'I 
Period0, Periadl, Periad2, Period3 : CARDINAL; 

p Current Volta of the charnel q 
VoluaO, Volusel, Volu e2, Volume3 : CARDINAL: 

BEGIN 

NriteString(Entered Test n"); 
IF NathTranssase • NIL TNEN 

MathTransBase :• Op enLibrary(ADRIMathTransNaa), OD); 
IF NathTransRase • NIL TEEN 

NriteStringtMath Library failed to open \n'1; 
HALT; 

END; 
END; 

t ) 

t) 

• u Transactor for ill. AMIGA 

IgnoreDaG :• FALSE; 
CommndlSB 	:- CAADINILISBIPTICwnnd,-111; 
CommdiSE 	:• CARDINAL IEaskSet(DDPD • NaekBetlCmpn111; 

I` Determine har many data bytes to wait for. tl 
I* If there is a system real tire sewage then q 
It perform that function intediatly. 	t) 
It_____—_--_ 	___t) 

CASE Command/ISE OF 
8..11 : 	Note Off 	 •1 

Note On 	 •1 
a Polyphonic Key Pressure `I 
' Control/Mode Change 	e) 
umrOfDataEytes := 2: 
urrentfataCaunt = D; 

IBDIConeand = Cnwnd/4SE; 
Channel = ComacdlSE; I 

12..13: t Program Change 	'I 
r Channel Pressure 	•I 
Nue ofDataBytes:- p 
CorrentDataCcent :• 0; 
(Ottoman := Cc randNSB; 
Channel := CorendLSB; I 

11 	: (* Pitch Bend Change 	'1 
Nuner0fDataBytes := 2; 
CurrentDataCWnt 0; 
NIDIConand = Covend&SB; 
Channel := Coem>rdLSB; I 

15 	: r System Message 	t) 
IF ComandISE > 7 TIEN l' System Real Tire Message recieved. `) 

I* Proccess Lreediatly. 	 •1 
CASE Canon S8 OF 

8 : (1 Timing Clock 	'I 
XxI~lemntedInPmgrantCmnandl; I 

9 NotLplenentedlnSpectCamndl l 
1D : I• Start 	 q 

NMlgilesentedlnPtegram(Co1mndl; l 
11 : (t Continue 	 'I 

Notliple entedlnPrcgram(Cmund); I 
12 : NotlnplesentedlnSpec(Camand); 
13 : Notlnpleantedlnspec(Cwnand);I 
14 : (' Active Sensing 	'I 

NotIoulementedInPrcgrae(Coaand); l 
15 : r Reset 	 'I 

NotInplesentedInPregran(Cawnd); 
IND; l' Case Channel 	q 

ELSIF ComandtSB = 0 THEN (' System Exclusive 	*) 
(• Not Implemented so all data is ignored *) 
NotImplementedInSpec (Conand); 
IgnoreData = TRUE; 
MIDlcamand = CARDINALICamandl; 

ELSIE CaaandlSB <- 7 TIEN I' System Cretan Message recieved •I 
CASE CanMMLSB OF 

0..1 : NottnplementedInSpec(Camand); 
IgnareData :- TWE; 

2 

	

	: (' Sang Position Pointer 	'I 
NuserOfDataBytes :- 2; 
CurrentDataeount = 0; 
MIDIConand = CARDINALICemand); I 

3 	: l' Song Select 	 'I 
NurerOfDatalytes = I; 
CurrentDatacount :- 0; 
NIDICmmnd = CAPDINALICwandl;I 

. 5 : NotIepleantedlnSpeclCmmndl; 
IgnoreDate := TRUE; I 

6 

	

	: le Tune Request - Procces, Imediate •1 
NotImplerentedInP tog ram Conandl; 
IgnoreData := TRUE; I 

7 	: Notlnple entedInSpec(Cosand); 
IgnoreData := TRUE; 

END; I t Case CarandLSE 9 
END; (. 11 > 2'1 

IND;(` Case amend*) 
END DecndeMIDlconand; 

0 
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Pitch9end:• 61tAPilINAL(Ccmmndeuffer(2I1; 

(• Set up Defaults. ') 

p Ikdify each channel that is playing. 

Pitch&nd = 0; t Default pitch bend modifier 'I 

Playing° :• MME; 
Playing! := PAISE; 
Playing( y  FRSE; 
Playing3 :- FRSE; 

VolureO :• 60; 
Volume] :• 60; 
Volme2 :• 60; 
Volute] :• 60; 

Bytes&ceived:• 0; 

NriteStringl' MIDI Loop Entered\n•I; 

I• 	 — __tl 
t• Loce until 3000 NIDI bytes or 'I 
I•  an error aures. 	 ') 

NBI181(err 0 -11 ANI (Bytes&ceived <3000)) DO 
IL______--___—___ 	 _t)  

(• Make sure there are no manages are Baiting on the ports. '1 
(•—  
NNILB(Oetbg(control^.ioapegcest.idbssage.mo&plyPort^I o NIL) DO EIA; 
NdILE(Cet*sg(finish^ ,ioaReguest.io*essage.mo&plyport^) 0 NILI DO END; 
NBILE(Oetibg(a0^.ioa&guert.ioNeesage.mPeplyPort") (> NIL) DO END; 
NIILE(Cetnegisl^.ioa&gmst.icMessage.sn&plyPort^) <> NIL) 00 Elm; 
MNILE(FetIy(s2^.ioaPryuest.io&esage.anReplyPort^1 0 NIL) D0 END; 
MILE(Cetlbgle3^.ioa&gaet.ionseage.aniteplyPort^1 0 NIL) 00 END; 
Read&dalBytei IORser,MIDIIn); 
INC(Bytee&ceived); 

(t__- 	 
t• If a cornard ns received then check the type of card. il 
It- 

IP (MI In > CNMR(127)) TEEN t' A MIDI connd bas occurred. 'I 
De codeADiCemind(MIDI In, 

Nuer0IDataBytes, 
Curnent,atacaunt, 
Channel, 
IgnoreData l; 

ELSE 

1• IF not entend tien Be have data. Check for the correct 41 
(e amont before allowing further 	proccessing. 	 tl 

IP (NumrOfDataBytes • CurrentDataCou:t) THEN 
C:rrentDataCount :• 1; 

IF IPlaying01 mn 
ChacgeSouM(u0,Vc1tire0,PericdOtPltcbNend,contml^I; 

END; 
IF (Playingll MEN 

ChangeSound(u1,Voluel,PetiodltPitch&nd,contmiy; 
END; 
IF (Playlog2) FEN 

ChançeSound (u2, Volure2, Per iatlltPitcb& nd, cont ml"» 
END; 
IF (Playing3) PB¢N 

Cbange5ound (u3,Volun3, &rial3tPitcb&:d, =troll ; 
END; 
It  &set data count to allow another MIDI event. al 
CbrrentDataCount := 0; 

EISIF INIDICo®and = 91 nier Note On '1 

p The sound note coeand is two bytes. 	') 
p Bytel • key pitch Ruder. 	 q 
(' Byte2 = key pressure. 0 • OFF, 1->255 = DN 	tl 

IF (canaand3ufferl2l - CNMI01) THEN 
r---- 
l' Stop sound on key released. '1 

&y&leased . CamaandBufferlll; 

IF (Playingo MD I(ey0 • geyAeleaed)) THEN 
StepAudicCôanml(Playi4,sD,uO, finish); 

ELSIP IPlayingl AND (Rey(  - &y&Teased)) TEEN 
StopludioChannel(Playingl,sl,ul, finish); 

ELSIF (Playing2 MD (&y2 - hey&leased)) TEEN 
StopludioChanrel(Playing2,n2,u2,finish); 

BLSIP (Playing] 18D (&y3 • Fey&leased)) tHEN 
Stcppudidhannel Playing3, s3, u3, finish); 

EMI; 

ELSIP (Co adEufferl2) <> CNAR(0)) TEEN 

P Calculate the octave to pick a good wave. t) 
I' The lover the octave the more data we reed. t) 

CASE 1(CA9DINA,(Comoand3uffer(1))-361 DIV 1210P 
0 : CctyoUse , Eave3; &ngthTeVse :- Nevehength3; l 
1 : OctfNse :- Nase 2; IengtbTCOse :• Nave&ngtb2; l 
2 : OctTeOse :- Navel; heogthTOOee :• Naveiengthl; 

ELSE 
OctfeUse :- NaveO; LeogthfoUse :• Vave&rgth0; 

ENO; 

N1DI2FregCanv(Note%&f); 

SetUpAudiot; 

WriteStringl'Exitted Setup into Test \m'1; 

Pi1lData(Nave0 ,NaveWigthDl; 
PlllDatalNavel ,Navelengthtl; 
PlllDatalNave2 ,Navelength2l; 
PillData(Nave] ,Navelengthll; 

p Starting MIDI allocation. •) 

err 	StartMIDI(IOBser,Portl; 
NriteStringr MIDI Started\n'); 

ASE 
IM[ICurren[DataCount); 

MD; 
CarendAufflIlCY[rentDataCountl:- NIDI _In; 

IF INuirOfDataBytes • CutrentDataCount) PMI NAT  lgnoreDatal TIEN 

p Enough data has been received, t) 

IF IMIDICemnd • 14) TIEN p Pitch Bend received.') 
_t l  

p Pitch bend avents are 16 hits 12 bytes) so ve have to wait until t)  
p the seœM byte is received. Note that the ET-700 uses only the •) 
(• second byte to store pitch bend position. 	 •) 

1• Transactor ferme AMIGA 
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Dov the 

h est 

Impressions 

OFFSET—LETTERPRESS 
SINGLE OR MULTI COLOUR 

• Padded • Saddle Stapled 
• Perfect Bound and 
• Section Sewn to 

Perfection 

WUNION 
OFFSET CO. PTY LTD 

® (062) 80 6733 
FACSIMILE (062) 80 7528 

20 PIRIE STREET, FVSHWICK, ACT 2609 

PetiodrWse :• Clock DIV 
ICOGGADITAUNCINoteNRef [CARDINAL (CorndWf fer (111-361 
ePlOATllergthTWse111; 

TP PeriodTWe < 126 TEEN 
NritCSLling('PeriW is less than the minimm of 126\n 9t 

EIA; 

(' Start sound on open dune' number. 	') 
(a_—_—__— 	 a)  
IP INC Playing0) TEEN 

Playing0 :• TRUE; 
NeyO :• Covnnd6uffer(11; 
Period° :•PedoOToUae; 

OctToUse; 
IengtW IengthTWae; 
StartAudiaChanrella0^,0ct0,langthO,PeriodOiPitrL&nid,VolueOl; 

E1S1P (NOT Playingll TIEN 
Playingl :- TRUE; 
Ney] :• ComerdSufferlil; 
Periodi := PetiadroUse; 
Oct] > OctToUse; 
lengthl :- IengthTWse; 
StartAudinChanel (sl",0ctl, Rn)thl, PeriatlliPlteh&nd,Volumel); 

ELSIP (NOT Playing2l TEEN 
Playing2 :- TRUE; 
&y2:•CCmmndEuffer[1];  
Periad2 :• PeriodTWse; 
Oct2 :• OctToUse; 
]ength2 :- IengthrWe; 
StartAudiKhanelIs2^,oct2,Length?,Period2iPitch9end,Volume2l; 

ELSIE (NOT Playing)) TEEN 
elayiig3 TRUE; 
&y3 :• CcnandfufferrIl; 
Period) :- PericeoUse; 
Oct3 r OctToUse; 
Iength3 :- lengthroUse; 
StartAudiochannel(s3",Oct3,Length3,Period3tPitchEend,Voluue3l; 

END; 
	 'I 

(' If we got here without starting the new note it is lost ') 
(' If the midi events were fully buffered this would not ') 
(' happen. In this configuration I have lost very few. 	Al 
('-- 	 'I 

END; 
ELSIF INIDIC nand = 12) TEEN(' MIDI Prog Change 'I 

' Change the type of instrument here. •) 

END; 
END; l' Data Received 'I 

END; (a  A 14101 comnd has occured. ') 
END; 

r Nain loop has completed. Close audio i NIDI ports. 

NriteStringrMIDI Imp ended n'); 
IF Playing0 THEN StopAudiWhanel(Playing0,s0,u0,finish); Elm; 
IF Playing' TEEN StoptudioChanel (Playing?, al, ul, finish); END; 
IF Playing2 TEEN StopA.udioChanel(Playing2 52,u2,finish); END; 
IF Playing3 TUN StapiudioChanel(Playing3,e3,u3,finish); END; 
A bortNSDI I IOW er, Port); 
StopAudiol; 
CloseLibrarylNathtrae&sery; 

END TestIlIDI; 

BEGIN(' Win 9 
NeCheck2egin; 
Delay(120'6);(A Precaution to allow disk activity to complete. q 
Test)ED1; 
I heekEnd; 

END ReadAI1NI0[. 
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Disk Copying 

The subtle technique of using the trackdisk.device 

by Bob Rakosky 
Copyright CO 1989 Bob Rakosky 

Bob Rakosky is a Data Processing consultant for AGS 
Information Services, Inc., and is the author of the had-disk 
backup utility saf-T-net (published by Metadigm), and of the 
Amiga version of the game Empire (published by InterStel). 

The Amiga floppy disks can be accessed at a number of levels. 
The standard way that we read from and write to disks are by 
means of the FileSystem, which manages the space on the 
disks, and keeps track of logical groupings of data called files. 
It is through the file system that we can get a directory listing 
of the available files, find out how much space is currently 
unallocated on the disk, read the data that is contained in files, 
and create new files. 

The FileSystem is device independent It sees the data, as 
stored on any file system device, as a collection of blocks of 
data, each containing 512 bytes. All it needs to know about a 
device is the number of 512-byte blocks of data that are 
available. It reads and writes data in tears of the relative 
block number, starting at relative block 0 and continuing to 
relative block n-1, whet n is the number of blocks that the 
device can hold. 

Since my desire is to make a copy of a disk. I could 
accomplish this by using the FileSystem, assuming that I 
already had a blank, formatted disk onto which I would write 
all of the files found on the source disk. 

But what if I didn't have a formatted disk? What if the disk 
that Fm copying wasn't created by the AmigaDos file system, 
and contains data not grouped into files? Even if the disk is a 
standard FileSystem disk, copying it file-by-file can 6é pretty 
slow, especially if the disk contains lots of small files. 
Copying at the device level, rather than the through the 
FileSystem, can be much faster as long as we are copying 
from and to identical devices. This is the level at which I will 
be accessing the floppy disks. 

There is yet another level by which we could access the floppy 
drives, by going directly to the hardware. Since my intention is 
to only access standard Amiga format disks, this approach 
would be overkill for our needs and won't be addressed in 
this article. 

Data organisation 

The trackdisk.device driver views the data as it is physically 
stored on the medium, as a series of tracks of encoded data. 
Each track on an Amiga disk holds 11 sectors of data (plus a 
little extra information not used by the file system), and each 
sector contains 512 bytes of data, after it is decoded. (Note 
that there need not be the exact correspondence between the 
512-byte block size used by the file system and the 512-byte 
sector size of the trackdisk, but it does simplify things.) 

The actual layout of the data within the track is unimportant 
for our purposes, as those details are handled for us by the 
device driver. We don't have to know how the data is encoded, 
nor do we have to know how to decode the control 
information contained on the physical media. 

A given device is configured to contain a fixed number of 
tracks per surface, and will contain a fixed number of surfaces. 
For the standard Amiga 35" floppy drives, each surface 
contains 80 tracks, and the disk contains two useable surfaces. 
For the standard Amiga 525" drive, the geometry is two 
surfaces of 40 tracks each. 

Input and output requests are made to the hackdisk device in 
terms of relative byte address, starting from 0 and continuing up 
to the capacity of the drive (880K for the 3.5" drives). Requests 
must be made only to addresses that fall on a sector boundary 
(the byte address must be a multiple of 512), and the length of 
data read or written (also in bytes) must be full sector amounts 
(also multiples of 512). The device driver will only read or write 
data in terms of full tracks, however, and so must maintain an 
internal buffer to hold the entire track. Since we will be reading 
and writing entire disks, it makes more sens to perform all of 
our vo operations in full ark units, since that  is how the data 
will be manipulated internally by the driver. 

Using device drivers 

The Amiga supports its peripheral hardware devices through 
software modules called device drivers. The driver for the 
floppy disks is contained in the Kickstart code, and is accessed 
in the same way that all Amiga devices are tweeted  

4-1 
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Access to the device is achieved using the Exec library's 
OpenDevice0 function, to which you specify the device name 
and the unit number. After this, input and/or output commands 
are sent to the device using the DoI00 or Send100 functions, 
passing an IORequestblock structure. 

These two functions are similar, except that the DoIOO 
function call will not return until the actual input/output action 
has completed, whereas SendIOO will schedule the pro action, 
but will (possibly) return before the operation has actually 
completed. In the latter case, your program is free to perform 
other processing while the actual 1/0 is being performed. 

The communication between your task and the (separate) task 
that actually performs the t/0 processing is accomplished by 
Exec's message-passing facilities (the first part of the 
IORequest structure is an Exec Message structure) and, in the 
case of asynchronous in, this message is ReplyMsgO'ed by 
the device-driver task to be received by your task at the 
mn ReplyPort (MsgPort) contained in the Message. This can 
then be Wait0'ed for, or tested for with GetMsgO. 

A full discussion of device 1/0 on the Amiga would take much 
more space than this article will allow. A full discussion, on a 
general level, takes up a full chapter in the ROM Kernel 
Manuals. We will limit our discussion to issues directly related 
to the accessing of floppy disks, as illustrated in the program 
source listing accompanying this article. 

D0 with the trackdisk.device 

The trackdisk.device supports three groupings of command 
requests: standard device commands, uackdisk-specific 
commands, and 'extended' trackdisk-specific commands. 
The accompanying program, copydisk.c, utilises commands 
that fall into the fust two of these categories. The commands 
we will be discussing and using are: 

Standard Commands: 

CMD READ - Reads one or more sectors 

CMD WRITE - Writes one or more sectors 

Tmekdisk-specific Commands 

TD MOTOR - Tums the motor on or off 

TD FORMAT - Initialises one or more tracks 

TD_GETNUMTRACKS - find out the number of total 
tracks supported by the device. 

As stated above, device-level 1/0 is performed using a structure 
called 10Request. The trackdisk.device uses an extended form 
of an IORequest called an 10StdReq structure. Both of these 
structures are defmed in the standard include file execlio.h>. 
In addition, the extended trackdisk-specific commands use an  

extended form of the IOStdReq structure. This extended 
IORequest structure, called an 10ExITD structure and defined 
in the devices/trackdsk.h header file, is not used in the 
enclosed program, as the extended commands are not needed 
nor used in the program. Note that the ensuing discussion will 
refer to the I0Request structure, without differentiating 
between these various extended versions. 

Copydisk, the program 

Copydisk.c was written to illustrate some of the principles 
involved with reading and writing floppy disks at the device 
driver level. It is a simple disk copier program, with a couple 
of advantages over the standard DiskCopy program that is 
distributed with the Amiga Workbench. 

The program is designed to take advantage of the available 
memory in the system to allow you to make copies with a 
single drive with as few disk swaps as possible. Also, if your 
system has enough memory to hold the entire source disk's 
contents, you can make multiple copies of the same source 
disk, without having to re-read the source every time. 

The program is designed to be run from the CLI only. The 
command line to invoke it is of the form: 

copydisk source destination [MULTI] UNOVERIFY] 

where both the source- and destination-devices are valid disk 
drive identifiers (such as DFo: or DF2:). 

The MULTI option, if specified, requests the program not to 
terminate after completing the first copy, but to continue 
prompting the user to allow multiple copies of the source disk 
to be made. This mode is terminated when the user enters a 
crRLc from the keyboard, as instructed in the prompts. 

The NOVHRIFY option will cause the data to be written to the 
destination disk much quicker, but provides a lot less error 
checking. It should only be used with caution, as it is quite 
possible for a write error to go undetected in this mode. 

I decided to use some functions in the Arp.Rbrary, the freely-
distributable library of support functions created and released 
by Charlie Heath, Scott Ballantyne and other. The program 
uses the Arp startup-code, as distributed with Arp Version 1.1 
(the latest release available at the time I am writing this), 
instead of the standard startup-code distributed with the C 
compiler package. The advantage that this provides is that the 
Arp.library is automatically opened by the startup-code 
package, and the command line is parsed automatically, 
through a call to the Arp Gads() function, prior to control 
being passed to the main() function. 

Consequently, the argument processing in the main() function 
can safely assume that the argument pointers in the argil ) 
array are in the order corresponding with the command-line-
template, as specified in the CLI Template variable. 
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The primary advantage in using Arp is the reduction in the 
amount of code that I had to write. The Asp startup allows me 
to have sophisticated command-line parsing and prompting, 
without having to add the code myself. 

I also made use of the Arp memory-tacking (the 
ArpAllocMemO function), which allowed me to allocate the 
linked list of cache buffers, and bypass freeing them, since 
they are freed automatically during the program termination 
(thanks again to the closing of Arp.library automatically by 
the _exit code contained in the Arp startup. Further savings 
was also realised by using the Asp function to perform the Dos 
packet-level rim required to stop the file-system from using a 
disk drive (refer to the inhibit_drives() in the accompanying 
program listing). 

However, I did run into one potential problem using the Asp 
startup code. In the valid_devso function, I attempt to walk 
the linked-list of device nodes in the system, in order to 
validate the devices specified in the command line. The way to 
find the beginning of this device list is through the RootNode 
structure, that is pointed to (via a BPTR) from the DosLibrary. 
This is the standard DosBase pointer which is obtained by 
opening dos.library in the startup-code. 

However, when using the Arp startup, DosBase really contains 
a pointer to the Asp library base (which contains a semi-clone 
of the nos library). Unfortunately, this 'clone' is not an exact 
copy, and some fields contained in the DosLibrary structure 
are not set in the copy. In the 1.1 version of Arp library that I 
used, the BPIR to the RootNode was not set although I have 
been informed that with the 1.3 version of the library, which 
was in Beta testing when I wrote this, the RootNode pointer is 
available from this pseudo-DosBase pointer. 

Note that the real DosBase pointer is saved in the Arp.library 
structure, and I needed to obtain that pointer (from the 
ArpBase pointer) in order to get the address of the RootNode. 
From there, I was able to find the system device node list, and 
perform the validations needed. 

Examining the Disk VO Routines 

The first thing needed to access the floppy disk is to issue an 
OpenDeviceO call for the device. This will initialise an 
IORequest structure with the values needed in order to 
perform t,0 requests. The values set in this IORequest 
structure will be needed to send I/o requests to the driver. Thiry 
could be copied to another allocated IORequest structure if 
needed (by copying the entire structure that is initialised by 
OpenDeviceO). In our case we will just initialise a single 
IORequest for the input device and use it for all of the input. 
The same process is followed for the output device. 

We now need to determine the total number of tracks supported 
by the source device. This will tell us the maximum number of 
cache buffers we will allocate, since we wish to attempt to 
cache as much of the source disk as we can fit into memory (to 

minimise the number of disk swaps needed, if copying from 
and to the same drive, and to enable us to perform multiple 
writes of the disk from the single read copy of the source if 
possible). 

We also will need to verify that the output device utilises the 
same number of tracks, as our logic depends on it. The 
TO_ OHINUMIRACKS command in trackdirk will return the total 
number of tracks available on the disk unit in question. This 
value is returned in the io Actual field in the IORequest 
structure. 

After we have successfully gained access to the device driver, 
we need to tell theAmigaDos FileSystem to stay away from our 
disks. This is because it would be dangerous for the FileSystem 
to have access to the device while we have partially written to it, 
since we will not be maintaining the logical integrity of the file 
data between the time that we start writing to the destination 
disk and when we complete the copy operation. 

This 'keep your hands off' request is handled by the routine 
inhibit_drives(), which utilises DOS Packet level Uo to 
communicate with the FileSystem. Since this article is 
ostensibly about accessing the device driver rather than 
accessing the FileSystem handler, I'm not going to go into 
extensive detail about this. Suffice it to say that, by sending an 
AcnorumuBrr packet to the handler, with an argument value 
of TRUE, the FileSystem will consider the disk to be the 
standard 'Not a DOS Disk', and will not try to access it. The 
disk icon, if Workbench is loaded, will show DFn:asst 

After allocating the buffers we will need to cache the data 
read, we still need to allocate at least one buffer into which we 
will read the data and from which we will write the data. This 
is because the data area passed to the trackdisk.device for 
input and output operations must be in CHIP RAM. This is a 
requirement of the trackdisk, primarily because the device 
driver uses the Amiga's butter to perform the encoding and 
decoding of the data (the data that is physically on the floppy 
disk media is not stored as 8-bits of data per character as it it 
in memory, but is encoded using a technique called IMM, 
which helps to ensure that the series of bits is interpreted 
correctly). We aren't allocating our cache buffers specifically 
in CHIP memory, beraose it isn't possible to fit an entire floppy 
disk into the available CHIP area (until the very-fat-one is 
available). 

This leads us to another design decision that I had to make in 
writing this program. I decided to use synchronous to, which 
means that my rio requests will not maim to my program until 
they have completed. This is accomplished by using the Do100 
function call. I could have chosen to perform asynchronous to, 
using the Send10O function, in which case my program would 
get control after the request was accepted, but before it 
completed. That would enable me to, for example be reading 
one tack while I was writing another (assuming that I was 
reading from and writing to different disk drives). I could also 
issue a second read request while the fast one was processing. 
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but this latter would not result in much faster operation. 
While the first example (simultaneous reading and writing) 
would result in greater throughput, I chose not to implement it, 
primarily because it would add more complexity to the 
program, and I wanted to attempt to keep the example code 
simple and straightforward. I also needed to try to keep the 
size down, so the publishers wouldn't hang me. 

As noted above, trackdisk supports reads and writes in any 
multiple of the sector size. However, since the data is 
transferred to and from the device in full tracks only, it is more 
efficient for us to design our input and output accordingly and 
read and write full tracks at a time (assuming we are always 
positioning to the offset that's at the beginning of the track). 

The reading of the data is pretty simple - we set up the request 
using the standard Ino command of CMDJtEAD, specify the 
beginning offset (expressed as a number of bytes) as the 
current track number (relative to zero) times the track size, and 
request to read a full-track length. This is read into our CHIP 
memory buffer and copied from there to ow cache buffer. 

Writing the track of data could have been done in an identical 
manner, using the standard lip command, CMD_wRI'rl. The 
observant reader will notice, however, that the accompanying 
program does not use this technique. The copydisk program uses 
the trackdisk-specific command of TD_FORMAT instead. 

Perhaps a bit of explanation is necessary. Because I could do a 
CMD WRITE for a single sector of data, the way that trackdisk 
implements this is a little different to what one might expect. 
In order to write any data to a track on the disk, trackdisk first 
reads in the entire track from the disk, and then replaces within 
its internal buffer the sector(s) that the program is actually 
writing. It then will write out the full track from its buffer. In 
our case it would read in the entire track, replace the entire 
track in its buffer with the data we are writing (since we're 
writing the full track), and then write the data out. This works, 
as long as the disk we are writing to is already formatted - 
otherwise the initial read will fail and the write won't be 
performed. However, it is considerably slower, since it 
requires the extra read of the full track before it is written. 

There is an alternative, however, since we are performing full-
track writes only. The TD FORMAT command will simply write 
out a track's worth of data, overlaying whatever happened to 
be on that track on the disk previously. This will work even for 
an unformatted disk, since this is the command that allows the 
disk to get formatted. The only restriction is that the operation 
must be performed in full-track increments. 

The negative side to doing the writes with the TDJOAMAT 
command is that the command will appear to succeed, even if 
Were is a problem with the disk (such as a bad disk) This will 
only be detected with a subsequent read of the track. This is 
why the program issues a CMD3EAD request after the 
TDJ'ORMAT, unless the user decides to gamble by specifying 
the NOVERIFY command-line option. Note that with the verify,  

the operation is not any faster than the CnD_WRTTa, except that 
we get a better test of the data on the output medium (since we 
read after we write). This technique will also work on an 
unformatted disk, whereas the CMD WRITE technique would 
not. 

One other command deserves some mention here: the 
TD_MOTOR command. As previously noted, this command is 
used to turn the floppy drive's motor on or off. The observant 
reader will notice that the program listing never contains any 
I/O requests to turn the drive motor on. This is because 
tmckdisk.device will automatically turn the drive's motor on 
when needed. However, it does not turn the motor off, unless 
explicitly requested by the application program. Consequently, 
we did have to include requests to turn the motor off at 
appropriate times, such as when we wish the user to replace 
the disk in the drive with another. It's not a particularly good 
idea to leave the motor on (and the accompanying LED lit), and 
ask the user to swap disks. Note that we don't automatically 
turn the motor off after each read or write, though, since that 
would slow things down. It does take a significant amount of 
time for the motor to get up to speed, and we only want to 
incur this overhead when it is really necessary. 

Finally, it should be noted that, by doing a track-by-track copy 
of a disk, the resulting disk is an exact duplicate of the 
original. The Amiga FileSystem keeps track of the disks it 
sees, and gets very confused if it sees two identical disks. It 
will generally cause your machine to either Guru or to lock-
up. The way to avoid this is to ensure that the File System sees 
some difference in the two disks. To do this, we ensure that the 
disk creation date (contained in the root block of the disk) is 
different for the two disks. This can be seen in the code 
contained in the functions write_trock0 and touch_roat_blk() 
in the example program. 

Source code with a dual personality 

Copydisk was developed using Lattice C, version 5.02, in the 
standard 32-bit integer mode. However, it was intentionally 
written to be able to be compiled as-is using the current version 
(3.6a) of the Manx compiler, in its standard 16-bit mode. 

Because of this design decision, certain coding constructs may 
appear to be a bit more complicated than those to which you 
are accustomed. For example, I definitely wanted to make use 
of the function-prototyping capability of the Lattice compiler, 
which is currently unsupported by ALttC C. Consequently, I 
use the _ ARGSO macro in declaring the prototypes. This 
macro is defined, for the Lattice package, in the stdio.h header 
file, as: 

*define __ARGS(8) a 

and is defined (by me) for the Manx compiler (within an 
*ifdef AZTEC _C block) as: 

*define 	ARCS (a) O 
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This allows the function prototype statement in the 

int read_track _ARCS ((struct cache 

to be expanded, for Lattice, as: 

int read_track (struct cache " ) ; 

and, for Manx, as: 

/• 
/4 
/• 

/• 

/• 

/• 

To compile/link with Lattice, use the following: 
lc -0 -cf copydisk 
blink from lib:arpc.o copydi,k.o 

to 	copydisk 
lib 	ltb:arp.lib lib:lc.l b lib:aziga.11b 
SINLICWE XWEE)G 

To compile/link with Kane, use: 
cc -o copydisk.o copydisk 
ln -o copydisk -larp -lc 

4/ 

a/ 
•/ 
a/ 
•/ 

4/ 
•/ 
6/ 
a/ 
a/ 
w/ 

form. 

")); 

•/ 

int read_track O ; 

which are both forms that the respective compilers will accept 
as a forward reference/definition of a function. 

The difference in integer size in the default modes of both 
compilers caused a few incompatabiities. This resulted in 
some extra casts that might appear unnecessary in one 
implementation or the other, but allow the source code to work 
correctly with both systems. 

In Conclusion 

/ 

linclude <euc/typa.h> 
linclude <eaec/aory.h> 
(include <emec/pon.s.N 
(include <eaec/io.N 
(include 4xec/eae.N 
(include <devicos/trackdisk.h> 
(include Qibrazies/des.N 
(Include <liberdes/dosutene.b 
linclude <llbrariee/file3undler.h> 
(include <libraries/arphtse.N 
linclude <librazies/arpfnctions.N 
linclude otdlo.N 

/• 
	

•/ 
/4 
	

COPYOIsx VIA 
	 ./ 

V 
Iq Copyright 1989 Bob eakosky 	 hi 

/• 	 •1 
/• usage: 	 •/ 

/• 	copydisk Isom) drive 010) drive D3JLT1t IuWHRIflI 	4/ 
/• 	 •/ 
/• 	where the drives specified must both be ' trackdisk.device••/ 
P controlled floppy drives (but may be the same device). 	•/ 
1* 	The MILT' witch requests that multiple copies of the 	•/ 
I• 	source disk be made, The NOVEBIPY switch ell). cause the •/ 
/• 	&spying to be performed hater, but will not check for 	•/ 
P errors on the destination disk. 	 1/ 
/• 	 •/ 
P NOTES: 	 4/ 
/4 	This program requires AEP.ltrary, which lust be in your •/ 
/• 	lib: directory. 	 •/  

lifdef LATTICE 
(include (stdlib.h> 
(include <string.h> 
(include <ds.» 
(include <proto/exec.•) 
(include <proto/intoition.b> 
(include <proto/graphics.•) 
(include (prom/des.h) 
tendit /• lattice'/ 

tifdef AZTEC C 
(define AAGS(a) II 
(include <functices.h) 
struct IOPequest •CreateEktIOII; 
void eepYt; 
(define emcpy(to, from, lgth) movem(fra,to, lgthl 
1 ndif /• Wtec •/ 

(define AN FROM 1 
Idef m e AUG-70 	2 
(define AIG RILTI 3 
(define APL NVYY 	4 

char 'CLI Tinplate •'F UA,TO/A,a)LTh/S,NOVERIFY/g'; 

char 'CIS Belp • 

\23312320 01(\2330;31. and \2331;32t10\2330;311 net he \ 
floppy disk drives \n\ 
\1331;32WtTI\2330;31., if specified, requests multiple \ 

f 	copies of the sale disk \n\ 
\2331;32.1 VEArf\1330;31a requests that the output disk \ 
is not validated after it is written \n'; 

Copydisk.c illustrates some techniques used in accessing the 
floppy disk drives at the device driver level. It also is a useful 
disk-copier program, although that is a secondary benefit to its 
reason for existence. Because of this, there are some 
shortcomings to the code as presented. There are also some 
opportunities (left to the reader as a homework exercise) for 
substantially improving the program and its capabilities. 

Better error-handling logic is needed while desirable 
enhancements include the adding of asynchronous Lo logic 
(which is not quite as trivial as it may at first seem). 

Also on my wish-list is a herter interface, including a real 
Intuition-style interface so that the program is not restricted to 

The following variables support the 
ABP startup code, including the needs of 
the builtin GADS() call contained in that 
startup. 

P Vas program can be compiled with either the lattice 
/• 	(version 5.02) Or Wnw (version 1.6a) compilers. 
/• 

4/ 
,/ 
'/ 
e/ 

/• 
• Other global variables 
4/ 

~~ 



Printf(c rite); 

if large e  1) I 
Printfl•Uege: Is ls\ n\n•,argv(OI,CLI Template); 
Print! (ELI Bella); 
exit(10); 

/• Save the pointers to the source/deet drive mace •/ 

sre nae - argvlAPL FRONI; 
dst we - argvPG-TO); 

if IargvIAIG_I/JLTIII 

do multi • TRUE; 

if IuqvIAKNgrrll 

do verify • FALSE; 

if 1!init dens()) 
	

/ 4  if error during initialization •I 

cleanup(); 
ewitR01; 

ret - d° capyll; 
clunup(1; 
exit101; 

P • u Transactor in. AMIGA 

char c rite() • 
'\n\2312;33•Copydlsk\2330;31• \231Copyright 1901- Bob Wonky \n\n'; 

char arcpeomptll • 
'Place \2331:3WSource\2330;33• disk in drive is: \n'; 

char dstpraptll • 
'Place \2331;32.Oestination@330;31• disk in drive hs:\n'; 

char retpm•ptll • 
• \2332;33•and press RETURN \2330;31• (ctrl-C/REUa to abort)'; 

/ 	  / 
/• •/ 
I* Function: main() •/ 
/• 4/ 

R Purpose: 	Win function of program •/ 
/• t/ 
I• Inputs; 	Command line arguments 4/ 

I' m/ 

/• Outputs: 	Program exit code '/ 
It a/ 

I• Notes: a/ 

/' 	Since this program uses the ARP startup code, the 	•/ 
p The following define is the length of a track, in bytes 4/ 	 /' Arp.librazy is opened and the command line arguments are a/ 
!define PULL TREK (PO SECTOR • UISECS) 	 /• processed according to our template by the startup code 	•1 

/• 	before control passes to the mini( function. Note that •/ 
1010 	icur trk • 0; 	 /• the builtin GADS!) function to process the caned line 	•/ 
NORD 	ocur trk • 0; 	 /• will cause the program to terminate before we get here, 	4/ 
NORD 	mu trk - 0; 	 R if an invalid command lin ' 	tered ( cept ' the use •/ 

/• 	that the program is invoked with NO arguments), in which •/ 
struct ]OStdReg •td ireg; 	 /• case azge will contain a value of 1. 	 •/ 
struct IOStdEeq •td oreg; 	 /• 	 •/ 
struct W9Port •tdporq 	 /uu•auaauuuuuua•a•a•uu..a.•uuuuuuaaauauunaam/ 

/• 	 void eainlargc,argv) 
• The following structure is used to maintain a linked-list 	 int argc; 
• of tracks of data in memory 	 char ••argv; 

int ret; 
struct cache i 

etruct cache *next; 
UBYTE buflrQLL 111MNI; 

•ük ouf - WCL; 

int 	nu. buts - 0; /4  the number of track buffers that we've allocated '/ 

chat*arc name, 
•dst nal; 

UIGNC, idsk unit • -1, 
odsk_unit • -1; 

UBETE tdin open = FALSE, 
tdout open = FALSE, 
idev_owned - FALSE, 
odev owed - FALSE 
dos disk - FALSE, 
do verify = TRUE, 
do multi = RISE, 
disk in em • FALSE, 
have etc disk • FALSE; 

char •td buf = NULL; 

char inp IinelWxlnputBufl; 

The following are the prototypes for all of the functions local to 
this program. Note that the JAGS() macro will expand two different 
ways for lattice and IWx. For the lattice compiler, the argument 
types for the functions axe are specified. Since the Aztec compiler 
Iv3.6al doesn't support function protoypes, the _ARCS() macro expands 
to just the function-specification parentheses Il. 

i t do copy 	_ARCS( (void) I; 
_ i t init days 	ARCS( (void) I; 

I t valid devs 	ApGS( (void) I; 
I t open td 	_AKS( (void) 1: 
i t inhibit drives 310GS1 lint) I: 
int read track 	_ARCS( (start cache •I ); 
int write track 	_ARCS( (struct cache •) 1; 
void touch root blk _RIGS( lobar 'I I; 
void stop drives 	AKS( (void) ); 
void cleanup 	_AILS( (void) ); 

4FE 
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/4  
/• Function: do copy() 
/• 
P Purpose: control, the high-level reading sod writing of 
It 	disks 
/4  
/5  Inputs: 	none 
/4  
/• Outputs: The (eventual) program return code 
/• 
P Hofer 
/4 	Only check, for evtl-c Interrupt, when the oser is bei 
/• prompted. 
/• 
/ 

int do ompyli 

street cache •bufptr; 

while (TRUE) 

if Phut prc dial 
1 

/• prompt for source disk to he inserted 4/ 
Print! Isrcproept, src woe). 
if (odak unit !- idsk wit) 	P if not single-drive copy •/ 

hint[Idetprompt,det ael; 

Print: lreproine) 
i 	e

l 	
sl
: 

if (CkdUtort(NIL4 
)) 	/4  check for wtl-c '/ 

return(0); 

hawe sac disk - TRUE; 

icur th -our C[t - 0; 
while loan trk < sax trk) 
I 

if (!disk _in sea) P if we haven't buffered the sic disk yet */ 

bufptr • trk but; 	P point to first cache •/ 
Mile 1(butptr) at (iar_trk < sax_tdll 

if prad tnd(bo[ptg) 

Printf (*Unable to read source did\n'1; 
retun(10); 

befpn • bufph->next; 	It not In linked-lie[ '/ 

if (nue bufs >• ax trk) 
1 

disk in wee • TRUE; 	P we've cached the entire disk 4/ 

stop( dskvnit; 
if idsk soi[ — adwk wit( 

/• single drive copy - can't have source 
• and dot both present 
4/ 
Printf (datpropt,drt name(: 
Printf(retprospt); 
Pead.inelinp line(; 
if (Chedwort1BULLII 

return (0); 

has arc did • PRISE;  

befptr • trk hut; 	/• point to first cache •/ 
while ((bufjtn Ah (ocur_[zk <ax trk)) 

if ()write tracklbufptsll 

PrintflNable to write destination &ek\ v'1; 
returnl101; 

be[ptt • bufpt[->next; 	/• nest In lldd-lia[ •/ 

stop kivea(I; 
	

/• motor off 4/ 
1f (our  ük < said) 
	

P if we haven't written Me 4/ 
P entire disk 	 y 

if (idsk unit •• odek unit) 

P single-drive copy V 
Printf(seeprompt,ere we); 
Pelnt[Itetyro•pel; 
MadLleelivp line); 
if ICAnkAbo¢IBULLII 

return(0); 	/• entl-c detected •/ 

continue; 

PrintlPksOtek copied \n•1: 
if (!do multil 
1 

break; 	/• exit the while(TRUE) if single copy •/ 

if Idid In and 

Print[Idstprcryt,dst ae). 
Printflretproeptl; 
Peadhinelinp Tinel; 
if ICheckAbort(M1°ILLI) 

teak; 

nturn(0); 

/ 	  / 
/4  •/ 

/• function: init devell •/ 
/4 a/ 

P Purpose: Validates and initializes disk device(s) specified •/ 
/4 	Allocates required buffers 	 4/ 
/4 	 4/ 
/4  Inputs: 	none 	 4/ 
/4 	 s/ 
/• Outputs: Boolean success indicator 	 *1 
/4 	 4/ 
/4  Global,: Device unit numbers 	 4/ 
P 	IOPeguee( structures 	 •/ 

Cache buffers to hold as much of dint data ea 	4 
memory will allow 

Treddisk 10 buffer an CHIP armory) 

Binh level driver for initialisation/validation 
Uses the AN eery allocation routines to track our 	4/ 

eery allocations o that they are automatically freed 4 
tip goer 	it 	 4/ 

w/ 
4/ 
t/ 

  

14 d 

  

  

P turn the atop off 4/ 

4/ 
•/ 
•/ 
•/ 
n/ 

H 
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int finit dew II 	 trk Lof • cacheptr; 

1 	 I 
long total; 	 1 
int 	i; 	 return(TAUE); 

street cache 'cache_ptr; 
/van n u se aeu•w 'alae.)aaaaaluaeku«alualaakafaualuualy 

/• Note that if the drives have been specified using 
• a trailing colon, as is the standard leans of 
a specifying a device name, this colon is stripped 
• off. This is because the device nue will be 	 /• Purpose: Verifies that the devices requested for source and V 

• compared with the device name as contained In the 	 /' 	destination are valid devices in the system, and •/ 
• AsigaWOS system list of devices, and the names In 	 ft 	are, in fact, controlled by trackdiek.device 	•/ 
• that list do NOT contain the colons. 	 /• 	 •, 
•/ It Inputs: Global: source-name, destination-name 	 V 

i - atrlen lsrc name); 	 /t 	 •/ 
if (src_naaeli-ll = ':'I 	 It Outputs Foolean success indicator 	 a/ 

( 	 /• 	Global: source/destination unit numb zs 	•/ 

sro nailer; -II -'\0'; 	 /• 	 V 
) 	 /• Notes: 	 5/ 

I = strlen(dst name); 	 P This routine walks through the system-level linked list 	'/ 
if (dst nameli-31 ®':'I 	 P of device nodes. It Just do this with task-switching 	'/ 
I 	 I' disabled, to insure that this chain doesn't change while '/ 

dit_name li-11 • '\01; 	 P 	we are inspecting it. 	 a/ 

I 	 it 	 'i 
/' 	NOTE that the Doslibnry struture, which la used to 	a/ 

if ()valid devs t)l 	/• insure that the devices specified 	V 	 /' locate the device node list, is normally pointed to by the '/ 

I 	 /' are valid device names, and age 	'/ 	/' standard DosBase pointer, However, because we are using 'I 
ieturn(FALSE); 	/' actual' trnddisk.device' devices 	a/ 	 It the MP startup, DosBase really points to Arpkase, and not V 

I 	 I' all of the DosLibrely structure is valid. We have to use V 
/' 	the REAL DosBase pointer, which is conveniently saved for V 

if I7open_tdll) 	I• open the devices •/ 	 P us in the lip Library structure. 	 a/ 

I It 	 '/ 
return(FALSE); 	 I 	 / 

/' Keep the file system free accessing the drives '/ 	 int valid due() 
if I!inhibitdrives((int)TAUE)) 	 ( 
( 	 chu nmbuf(111, 

return(FALSE); 	 dew buf(617; 

] 	 int 	ea = FALSE; 
struct DosLibrary *real dos; 

/' NOTE that trackdisk requires it's buffer to he in 	 struct DevieNMe'dlist; 
CHI? memory 	 struct PootNode 4n; 

'I 	 struct Doalnfo 'di; 
td bmf = Ichar }MA1loc4em(FOLL TRACK, 	 struct Pilesysstartupa89 'fs; 

IRIS Cafe I  SEMIPUBLIC INENF CLEAAI; 
if t!td buff I 	 Forbid(); 	/' insure that the linked-list won't change on us'/ 

PrintfCBst Enough Chip EWE to Procedln'); 
return(FALSE); 	 /' NOTE: DosBase does not really_ point to DosBase '/ 

I 	 real dos • (struct DosLibrary')ApBase->DasIase; 

Ne want to allocate enough cache buffers to hold the entire 
source diskette in memory, if possible, *will, however, 
insure that at least 64k of memory is left unallocated. 

rn - (struct PootRode *)real dos-Ml Root; 
di = (struct Oosinfo g BADDfiIrn-Orn Info); /• Dminfo is a BCPL ptr'/ 
dlist • (street DeviceNde g BADDBIdi->di Devinfol; /• first entry'/ 

  

This will insure that the system has enough memory to handle 	 while /digs) I 	 /' until we get to end-of-chain 'I 
most transient requirements, 	 if (dlist->dn Type = OLT DEVICE) 

/ totmem = Ilong)AvailKem(01.); 	 Note: the Devicellode list contain entries for 
tobe -= 65536L; 	/' leave at least 64K available to the system '/ 	 devices, directories (logical assigns), and 

volumes. We axe only interested in the device 
if (totmea >= (siaeof(struct cache)(61)) P enough for at least two •/ 	 entries. 

I  
totmem /='siref(struct cache); 	

it 
if (lotus > maw trk) totmem = max trk; 	 B oCStr(nm buf,dlist->dn Nae,13L); /' convert BCPL string 'I 

for In. buts = 0; nu.kuts < totmem; num betray 
I 	 if ( IStrcep(src name,na bull==01 II /t does it match? *I 

cache_ptr = (strut[ cache q 	 (Strcapldst nase,nm but) =^ Dp 

	

Arptllocvealllong)siaeof(stma cache), (long)NEIPCLEPAI; 	 ( 
if I  icacheptr) 	 fs = Istruct FilesysStartuplbg 'I 
( 

	

	 BPDDR(dlist-Mn Startp); /' it's a NU '/ 
break; 

) 	 BtoCOh(dev buf,fe->fesn Device,63L); 	/• convert BCPL str .I 
cachejtr->nnt - trk bot; 	 if (Strcpldev_buf,TD tütiE) — D) P is it trackdisk? •/ 

-019- 

/• a/ 
/' Function: valid dent) •/ 
/• •/ 
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1 
if 1Strc (src nase, ne bu!)'—O) 
1 

idek unit • fr>fmmm Unit, /' grab the real 
1 
if 15trompldet we,nobuf1=01 
1 

rink unit • fs->fses Unit; 

else 	/• the device is not tnckdisk.devlce '! 

1 hi 

td_ireq • Crmmtestdloldprtl+ 
if 1!td tree) 1 

Pr5ntfl' Not Enough Newry to Proceed\n'1; 
teturnlPAL5B1; 

if IOpenOevdcelTO NAa,ddek Nit, (street ]06eqcea[ 'Id ireq,0LI) I 
PeSnto' fanY[ ille'ate Source Device\n'I: 
return 

1 
tdin opmm • TLNE; 

Permit(); 	/' remember to enable auititaeking t/ 
Printf ('Error: Is device not a floppy drive \n•, 

(Strcç(src mme,nm buf)—O) ? 'Source' : 'Destination') 
returaIPALSEI; 	 I 

if (OpenDevice(ED NAME,dsk unit, (street IOPequent •)td oreg,OLI) I 
Prints' Can\'t allocate Target Device\n'1; 

1 	 return (FALSE); 
dlist • (struct Devicebtle •) BADORIdlist->dnNext); /' next in chain '1 	I 

1 	 tdout open • TRUE; 
Permit(); 	 p multitasking OK again 01 

td ireq->io Command • TD GaMDMRACKS; 
N 	 DoI01(etruct IORequest t)td ireg); 
' MBR: the device unit ousters ate initialized to -1 	 vex trk - td ireq->io Actual; 
' if that value hasn't changed, then no matching entry 	 if (d,k unit I• idak snit) I 
a was found for that device name in the list. 	 td oteg->io Command • TD GETNUMEACPS; 
•/ 	 DOIo((struct lORequest 'l td oreq); 

if lidak_unit =-1y 	 if lux trk I- td oreq->iaActual) 
1 	 I 

Printf('&roc: Source device not foud\n'1; 	 PelutE(wInoo)ptible devices - diffezmt track nuskers\n'1; 
err • TRUE; 	 tetun(PAL5e); 

1 	 1 
if (odsk unit — -IL) 	 1 
( 	 retun(TRUE); 

Printfl'Error: Destination device not foud\n'); 	 1 
err • TRUE; 

1 	 / 	 / 
if [err) 	 /e 	 M 
f 	 I' Ponction: inhibit drives() 	 V 

return (FALSE); 	 /' 	 •/ 
1 	 /' Purpose: Either dis-allow the file-system fro using the 	•1 
return(TRUE); 	 /' 	drives, or re-allow standard file-system access 	y 

1 	 /• 	 hi 

/' Input,: Boolean - TICE a inhibit file-system access 	•/ 
/ 	 / 	 I' 	 FALSE a allow file-system access 	'/ 
/' 	 •/ 	 /' 	Global: device names 	 V 
/' Function: open td11 	 '/ 	 /' 	 V 

/' 	 '/ 	 R Outputs: Boolean success indicator 	 •/ 
/• Purpose: Open the tnckdisk.device units, allocate the Ie V 	 /' 	 V 
/• 	request structures, get/validate disk information 4/ 	 /' Notes: 	 '/ 
/' 	(total number of tractrl. 	 V 	 /• Uses DOS packet-level 10. 	 '/ 
/' 	 '/ 	 /• When the devices an 'inhibited', they are treated as 	V 
/' Inputs: Global: unit numbers (se, and deet) 	 '/ 	 p 	'Not a DOS disk', and will show as OPn:BUSY on the WE 	'/ 
/' 	 '/ 	 /' screen. 	 SI 
/' Output,: Boolean success indicator 	 V 	 /' 	 V 
!' 	Glohel: input and output 10 request structures '/ 	 /uuuaawusauat•uuua•uuuuwue•uuueuweeuuuut/ 
/' 	 sax-track 	 '/ 
It Notes: 	 •/ 	 int inhibit drivea(i flag) 
/' 	We only will perform the copy if the source and destine- 4/ 	 int i flag; 
/' 	tion devices have the sae maximus number of tracks. lie '/ 	 1 
/' 	won't, for example, copy fret a 5-1/4' floppy to a 3-1/2' V 	 char den nas1101; 
!' 	drive. 	 '/ 	 int 	i; 
/' 	 t/ 	 long 	pkt args(g); 
/ 	 / 	 street NsgPort Hdevpoc, 

I. •adevproc; 

td Dreg = CreaG5tdl0(tdjortt); 
if (!td oregl I 

Printf l' Not Enough bsory to Proceed \n•1; 
return (FALSE); 

int open tall 

tdyott - (strict bgPort ,I CuatePott10,0; 
if (:hdport) 
1 

PrintfjUnable to allocate a Port/Signal Eit\n'1: 
return1FALSE);  

sprintf (den mem,'ti ',etc nae); 	/' insure the name ends with : '/ 
/• 
* Get the address of the process's bgPort structure for 
• the device driver. 
h/ 

idevpoc • (street bgPort •IDeviceProcldev awl; 

~~ 
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if (lidevprocl ( 	 int read tracklct f) 

Frinton Can\'t locate Source Device's process\cop; 	 struct cache •cbuf; 

returatFALSE); 	 1 
long i; 

/• 	 int retry; 

• If the input and output devices are the name, the processes 

• are the nie. Otherwise, repeat for the output device 
•/ 

if lodsk unit = idak unit 
odevproc • idevproc; 

td ireq->io Caeand • CID DIAD; 

else I 	 td ireq->lo length • PUl.1TRACR; 

,printf (dew nae,'ls:',dst nael; 	 td ireq->io Offset • Ilongl (icur trk • PULL TRICK); 

odevproc - (struct NsgPort •1 Devicarocldev_naal; 	 /• 
If I!odevproc) 1 	 • NOIR that trackdlak reads must ke to a buffer 

Printf(' Can\'t locate Target Device's praceaa\n'); 	 • that i, in CRIB eery. Consequently, we can't 

returntFALSE); 	 • read directly into our cache bunter. 

1 	 t/ 
1 	 td Iraq->io Data • (AM td bof; 

for 4=0; i(I; iee) 	 i • DOI011,truct IORequest Std ireq); 

I 	 if Cil 	/• success •/ 

pkt ergs(i) - 0; 	/• initialize the packet arguent array'/ 	 1 
I 	 if (leur trk =0) 

pkt ergs (01 - i flag; 	/• First arguent is a Boolean value '/ 	 I 
if ((Strncep(td buf,'0OS\000',16) = 0) II 

if (!SendPacketIACII011 INEIBIT,pk[ arga,idevprocll 	 (strnp(tdbuf,'DOS\ODl',lL) — 0) I 

I 	 1 
Printf ('Unable to inhibit source drive\n'); 	 dos disk • 242; 

return(FAISEI; 	 I 
) 	 else 

if Ii flag) 	 1 
dom disk - FALSE; 

ides owned = TRUE; 	 I 
) 
leur trkly 

it (idsk unit != adsk unit) 	/• only if two devices'/ 	 sacpylcbuf->buf,td but, lint)RIM.?AMU; /• cepy to cache'/ 
( 	 return(TRUB); 

pkt ergsl0l • i flag; 	 1 
if t!SendPncketlM3ION INHIBIT, pkGargs, odevyrocl I 	 I 
( 	 retuetFALSEh 

PrintfrUnable to inhibit destination drive\n'1; 	 I 
return(FALSBI; 

if li_Elagl 

/• 
odev owned - TRUE; 	 /' Function: write_ track)) 

I' 

1 	 /' Purpose: Writes one track of data to the destination device •/ 

return(TRUE); 	 I' 	and optionally reads it back in to verify the write'/ 
I 	 I. 	 •/ 

/• Inputs: 	cache buffer 	 f/ 

/• 	 •/ 
/• Outputs: Boolean success indicator 	 •/ 

/ 	 / 	 /• 	 •/ 
/• 	 t) 	 /• Notes: 	 •/ 

ft Function: read track() 	 •/ 	 P Uses the 'format' command, rather than the 'write' coeand,•/ 

/• 	 •/ 	 /• as this is faster, and works whether the disk is formatted V 

/' Purpose: reads one track from the input disk 	 •/ 	 P or not. It is, however, a little ere prone to errors, 	•/ 

/' 	 •/ 	 ft which is why the 'verify' option is recommended, 	•/ 

/• Inputs: ache buffer pointer into which to copy the data •/ 	 /' 	 •/ 
/• 	 •/ 	 / 	 / 
/• Outputs: Boolean success indicator 	 e/ 
/• 	Global: Boolean DOS disk indicator (track 0 only) 'I 	 int write trackibuf) 
/• 	- 	 •/ 	 strut[ cache •cbuf: 
/• Notes: 	 •/ 
/• 	We will retry the read up to 3 times 	 •/ 	 ( 
/' 	 '/ 	 long U; 

/' 	For track 0 only, we will inspect the first 1 bytes of the'/ 	 int retry; e 
/• 	first sector to determine whether the disk we are reading •/ 

I' 	is a DOS disk. Wer will have to 'twiddle' with 00S disks •/ 	 static char'wrprat_prl • 

P 	when writing to insure we don't create an 'identical' disk..? 	 '\nDisk in drive ks: is \13331;32mWRITE PROTECTED\13330;31.\n; 

/' 	 '/ 	 static char 'wrprotprt • 

' 	\2331;3l.Press RETURN to continue\1330;31. (ctrl-C/RCNRN to abort); 

OI 

Printfl' Reading Cylinder lid lead lid 
(long) tin% trk » 1), 

Ilene/Rau-irk t 1)); 
for Iretry4;retry<3;retryel 	/• up to I retries •/ 

a/ 
•/ 

~ H  
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NMI 

 

Printf l'  Writing Cylinder lid Bead lid 	yr',  
(long) locur trk»11, 
(long) locoo trk t 1)1; 

▪ / 
•/ 
5/ 

/• 
/4  Ponction: touch rat bike 
/t 

NO1E: MigaWS really doeee't like two COS disks in the 
system that are absolutely identical. This will cause the 
system to look op or GUM if both disks are present at the 
ease tine, if the file-eystæ Ms access to the disks. 
W will 'tweak' the tat block of the output disk, to avoid 
the 'identlæl disk' syndrome. 

if (dos disk) 

if Our trk — Imtw_ttk »111 /' root block is the cd11e •/ 
/• sector of the devise 	H 

touch root blklrbut->M[I: 

• We have to copy the data to our buffer in CAR !awry 
for the trackdisk.device to be able to access it. 

e/ 

wrpyltd but, clef->buf, I5nt)  FUW.TOCAI; 

for Iretry•0;retry<3;retey++1 I' retry op  to 3 ties •I  

td oreq->io Demand - TO PON»7; 
td aeç>io length • Flit TAMP; 
td oreq->io Offset • (long) loccr trk ' FULL Top; 
tdoreg->io_Data - IAPTR) td Mf; 

1•Do101(stroct IORequest Std oregl; 
If Ill 	/• error occurred-- retry'/ 

if ad oreq->ioError •• TOAM WrlteProt) 

stud f(wr jr  : 
Print!(wrpaapr21;  eamal: 
Pea&dnefinp  ne);; 
i (Checkltp timet; 
if ICMcthko[[INdlLl) /' check for cntl-c •/ 

break; 

continue; 

if (m verify) 

Printf l' Verifying Cylinder 11d Asad lid 	he, 
Ilangl lacer ttrk i  ), t)  
IMnco laud trio a ill: 

tdd  oreq->io length•• CID TMCK  
td  oreq->io Offset • (Nd TAMu; 
td Dreg->io D.ta  - (Ilo)gt tour trio ` PD.4 TRACK); 
td Dreg->io Wta • (AM) [d bu4 

i-0olo11snect IOPeguest 'lid oreq); 
if (i) 	/' can't read tract - retry the write 4/ 

continue; 
1 
i - semcap(td buf,pMf->buf, kind NhtTPdal; 
if Iii 	/ =par fled / 

continue; 

our Oka; 
return(T 2); 

returnlPlL9Al: 

/4  Purpose: 'Tweaks' the root block, adjusting the 'date 	'/ 
/• 	created' Field, so that this disk won't be 	•/ 
/• 	identical to the disk we read. 	 s/ 

1/ 

•1 
4 
4/ 
t/ 

/• Notes: 	 4/ 
/4 	Ne verify that the block passed is indeed [he rat block. '/ 
/4 	 t/ 
/• 	The Aslga%S Tech. Mf. Weal documents the format of the 4/ 
/t 	root block in [eras of long-words. The values used in this•/ 
/' 	routine match that documentation. 	 t/ 
/' 	 t/ 
/. 	The electrum for the block Ms to be re-calculated. The •/ 

checksum is the value that causes the sua of all the long- t/ 
/' 	words in the sector (including the checksuq to total a 	̀/ 
/• 	value of O. 	 `/ 
/4 	 '/ 

void tourd tat blkiblk) 
char btk; 

long 1ptr; 
long mar lwords; 
long cbkeue; 
Mt i; 

1ptr • (long •Iblk; 	/' treat block as array of longs '/ 
mar_Iworda • (Tb-SECtM» 2); 

if I1lptr101 !- A)  1 1 
(lptr(lI !• 0)  1 	/4  it's not the root block APP •/ 

return; 
1 
EateStampillptr[eax  chk.u.  
ehksue • 1(.[x51 • 0; 	/' initialize dedsea to 0 4/ 
for '1•0;icmae lwords;iary 

chMus w lphlil; 

Iptr151 • I1a91 10 - cAkssal: 
1 

/' 
/4  Ponction: stop drives') 
/4  
/t Purpose: Insures that the drivels) toton are turned off 
/' 
/4  Inptts: none 
/4  
/4  Outputs: none 
/' 
/• Notes: 	 '/ 
/4 	The trackdiat.deviæ will always tore a drive's rotor on t/ 
/4 	when It is needed (for a [mat or write), but does Myl turn'/ 
/4 	the sots off. There la mo Mrs dose in attempting to 	'/ 
/4 	tan off the ester if it is already off, so we don't really'/ 
/• 	need to keep track of the motor's state, lost tan it off '/ 
/n 	when we want to insure it's off. 	 t/ 
/4 	 •/ 

/4  Inputs: Pointer to the root block Wee 
/• 
/• Outputs: none (Root block Image I. updated) 
/4  

H lin-1191 



	410 
lifdeF AZTEC _C 

td ireq>io amend - 90_1=0A; 	/• insure motor off V 	 / 	 / 
td ireq->io length - 0; 	 /' 	 V 

klO(Istruct lckequest qtd iregl; 	 /' Function: seraph 	 •/ 

if (odak_unit != idsk_unit) 	 /• 	 •/ 
I 	 !• Purpose: empires two blocks of memory 	 •/ 

td oreq->io Command • TO 1070R; 	/' insure motor off •/ 	 !' 	 V 

td oreq->io length - 0; 	 It Inputs: 	pointers to the memory, length of the block to 	•/ 

Oo101(struct IOPequest Std oreg); 	 /' 	compare 	 '/ 

I 	 /' 	
•/ 

I 	 /' Outputs: negative if first block is less than second 	'/ 

/' 	0 if the two blocks are identical 	 •/ 

/' 	positive if first block is greater than second 	a/ 

!• 	 •/ 
/ 	 / 	 /• Notes: 	 •/ 

/' 	 '! 	 /• /his is a standard library function for lattice, but the •/ 

/' Function: cleanup() 	 •/ 	 /' Nana compiler library didn't seem to have an equivalent 	'! 

p 	 •/ 	 /• function, 	 •/ 

/' Purpose: Undoes what we did 	 •! 	 /' 	 •/ 

/' 	 V  

/' Inputs! 	none 	 •/ 
/• 	 '/ 	 int memo p(sl,s2,1gth) 

/• Outputs: none 	 V 	 register char •sl, 482; 

/• 	 •/ 	 register int lgth; 

/e Notes: 	 2/ 	 1 

/• 	returns resources to the system. NOTE that since our 	•/ 	 register int tea; 

/' 	memory allocations lave all been used with the Arp 	•/ 

/' 	allocation routines, they will automatically be freed 	'/ 	 while (—loth) 

/• 	during meal exit() processing (when the Arp.library is •/ 	 ( 
/' 	closed). 	 •/ 	 if Ices - (t(at+q  - •(svryll 

/' 	 •/ 	 I 
/ 	 / 	 return(res); 

void cleanup() 	 return101; 

if Itdin open s6 trout open) 
I 

	

	 iendif /' if AZTEC '/ 

stop drives((; 

if (tdin open) I 
Close0evice(Istmct lOPequest')ta ireq); 	 Makefile for Lattice compiler 
tdin open = PALSE: 

if (o open(( 	 OBC = 1 Cl  

t 	sevlce (( FALSE: IOFequo['Itd seep(; 

Gout

ut o  

open •FALSE: 	 LOFT = SC NO 

if (ihv ownd I I gdev owned( 	 copydisk o ro ar 

blink fro* 

lib
ibt

azpc.
pc.o+mpydiak.o to copydisk lib Iib:ary.Lib Libaclib 

inhibit drives(lint)FALSE); 	 lib:aiga.lib S(LOPI) 

idev owned - odev owned - FALSE: 
copydisk.o : copydisk.c 

if ad ireq) I 	 lc -0 -dS IONGI -of copydisk 

kleteStdl0(td iregl; 
td_ireq • NULL; 

if (td oregl ( 

oeletestdco(td Dreg); 	 Makefile for Manx compiler 
td oreq - NULL; 

if Itdyort) ( 	 I Manx V3.6 sakefile for copydisk. 

OeletePortt Itdyort); 

tdy>rt • NULL; 	 CFWGS - 

LT!? = 

/• Normally we would free up our buffer allocations here 

+ but since we allocated them using the ArpAlloc4a function 	 copydisk: copydisk.c 

• they will auto-magically be freed when we exit() 	 In -o mpydisk copydisk.o -larp$(LTYP) -Ic$ILTYP) 

• ] Transactor Ica the AMIGA 

void stop drives O 

1 



Announcing ... WShell  
THE COMMAND SHELL YOU'VE ALWAYS WANTED 

The WShell is a powerful command shell that gives you the features you always 
wanted—but didn't get—in the CLI. It has command aliases, built-in commands, resi-
dent commands, a configurable titlebar, and concurrent command piping. And yet it's 
highly compatible with the CLI, so you don't have to learn a new command language to 
use it. 

WShell was written by the author of ConMan, one of the Amiga's most popular 
shareware products. It includes the latest version of ConMan—with more editing 
features and fast forwards/backwards searching. 

t COMMAND ALIASES AND ABBREVIATIONS 
t CONVENIENT SET OF BUILT-IN COMMANDS 
t USER-EXTENSIBLE RESIDENT COMMANDS 
t CONFIGURABLE PROMPT STRING/WINDOW TITLEBAR 
t COMMAND PIPJNG USING THE FAMILIAR "I" SYNTAX 
t ARexx INTERFACE FOR REXX-LANGUAGE MACROS 
t SCRIPT-BIT SUPPORT FOR BATCH FILE EXECUTION 
t COMPACT, SHARED CODE—LESS THAN 12K 

Command Piping 

The WShell supports concurrent command piping, just like the well-known operating 
system with the trademarked name. A command like 

programl —x args I program2 —y I program3 —z 

results in a system of three shells running three programs concurrently with each 
program feeding its output to the next program's input. 

ARexx Interface 

WShell becomes a fully programmable command shell when combined with combined 
with ARexx, the REXX language for the Amiga. REXX is a high-level structured lan-
guage that supports recursive function calls and even includes a full source-level 
debugger. WShell transparently executes REXX-language macro programs, so you can 
use macro programs just like an executable—even as a filter program in a piping 
system. Use the source-level debugging to single-step through a complex system of 
concurrently-running "piped" programs! 

THE PRICE? ... ONLY U.S.$50! 
Whether you're a weekend user or a professional programmer, WShell will help you 
get the most from your Amiga! Look for the WShell at better dealers, or order by mail 
from the address below. On mail orders please include $2 for shipping ($8 for airmail 
outside of U.S.) plus any applicable taxes. 

DEVELOPED AND SUPPORTED BY: 

William S. Hawes 
PO Box 308 

Maynard, MA 01754 
(508) 568-8695 

REQUIRES AN AMIGA 500/1000/2000 WITH V1.2 OS • AMIGA ISA TRADEMARK OF COMMODORE-AMIGA, INC. 



The 
Puzzle Factory 
presents= 

An interactive disassembler for the Amiga computer. 
Written entirely in hand-coded assembly language, this is the most 
powerful disassembler available on ANY personal computer! 

Over 700 menu functions allow you to: 
>Load from ANY file, read tracks, or disassemble memory directly. >Save ALL, allowing you to 
continue disassembling later. >Save to a ".asm" file, partial saves supported. >Automated 
symbol creation IE. "JSR -$1E(A6)" becomes "JSR _LVOOpen(A6)". "MOVE.L #$3EE,D0" 
becomes "MOVE.L #MODE_NEWFILE,DO". Over 5000 symbols supported! >lncredibly 
smooth scrolling. >Full key rebinding supported. Load/save keytables. >Up to 38 user-defined 
macros available. >Numeric and text proces,.sing functions allow you to speed up disassembling. 
>Search function uses full ARP wildcards. Search forwards, backwards, or bi-directional. >The 
fastest text rendering available on the Amiga. >Forwards and backwards referencing allows you 
to quickly examine referenced code/data, and return to your original position. Nested references 
supported. >Automatically/manually create labels. Manually edit/delete labels, symbols, 
end-of-line comments, full-line comments. >Special support for "C" programs, including "A4" 
register data referencing. 

If you're serious about disassembling, look no further! 
Available by mail order from the author (A$95) 

Glen McDiarmid 
28 Marginson St 

Ipswich QLD 4305 
(07) 812-2963 

In the USA, contact: 
The Puzzle Factory 

P.O. Box 986 
Veneta OR 97487 
(503) 935-3709 

(Credit card facilities available) 
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