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From the Kernel
by Mike Todd

A missing bit of code (Copal) ... new documentation ... Word Perfect - first it's dead, then it's not reveal the beauty of
Exec ... the ultimate disassembled.... and, coming soon, the ultimate assembler?

ViewPort
by Larry Phillips

6

The idea of a standard user-interface is admirable - but does it represent a move away from the ideal programming environment? Does its very existent mean uoneoessary restrictions on Ptugrasnm
d
alike? tarty sum an interesting debate.

Dispatches
by Don Curtis

9

Don investigates the ripple effects caused by small changes to software, and explains why compromises often mean the
appearance of products that we wouldn't otherwise see. In fact, there's probably a darn good reason for all those irritating shon-falls in a product. Before he gees, Don also discusses the philosophy and how and where the HELP key
should act

Access - the best of non-commercial software
13
by Steve Ahlstrom
what is the difference between Shareware and freeware? Just what does 'freely distributable' really mean? What
exactly is the 'Public Domain'? Steve looks at these issues, and discovers that many authors imwittwgly give away all
rights to their software simply because they don't understand that by placing their software in the public domain, they
give away all rights to that software! Steve also continues his examination of the collection of Freely Distributable
software and tries at a keynap editor , a couple of system bug-foes and a few Willies.

And now s.. 1.4!
by Mike Todd

26

With the emergence ofthe new extended chip set for the Amiga, Commodore is in the process of producing a major
upgrade of the operating system. Some prefer to call it 2.b because of the scale of the upgrade, but Commodore still
refer to it as 1.4. Hae is the latest news of what Commodore hopes will be sane of the major features of the new
operating system.

Cover Pictures: Two FracScapes
by Danny Ross & Richard Farrow
The two cover pictures are examples of landscapes generated by AMOI, A Maker Of
Islands, the program described in this issue. They are created from contour maps (shown
in the insets) with the surface detail generated 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'.

Transactor for the Amiga
is published bi-monthly by

Assembly Language, Part 3
by Jim Butterfield

20

As Jim continues his expositon of machine language programming, he examines the concept of relocatable code, and
the fuoaion of the 'hunks'. He then shows how to write'pmi code and illustrates this with a simple fde reading
program - one version in an impure state, and the others pure version that can be made resident.

The U.K. Developers' Conference
by Mike Todd

29

A region on the conference held at Nottingham University over the weekend of 15th & 16th July 1989. This conference
was organised by developer, for developer. With speakers from the U.IC and the U.S.A., it proved to be a useful
teaming expetience for all who mended.

The Amiga Interrupts
by Ian Potts

32

Even when it's not doing anything, the Amiga is a very active machine. Interrupts cane from all sides, and perform
every 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 interrupt hierarchy, and shows how to write and
install mamept driven code with two examples - one moves a user-sprite around the screen, the second makes a noise.
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AMOI - A Maker Of Islands
by Chris Reynolds & Danny Ross

38

The' islands' in the title are landscapes, and the 'maker' is a program which takes contour maps and creates perspective
IFF pictures of the landscape. Fractals are undoubtedly the 'in-thing' in the world of mathematical-graphics, and Chris
and Danny have used the concept of 'raid-point-displacement' to enhance their 3D projections of the contours drawn by
the user. Unforamatdy, the code for the program is too 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 out for an enhanced version hi
the future.

MIDI - the software
by Dan Brookshire

47

Having looked at the hardware behind MIDL and some simple software techniques, Dan gees one step further and describes sane programming techniques for handling MIDI data, using Modula 2. Dan also describes the data medusa of
MIDI messages, and explains what to do with the data when it anives.

Disk copying
by Bob Rakosky

61

The trackdiskdevice is at the heart of the Amiga's disk operations. Bob looks at 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 there 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
ITheri 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 57 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 IPP
doc umentation and there are reference charts of hardware
registers, assembly prefixes (like ry and 1OE TSERJ, C
language include definitions and, ideal for ROM hackers everywhere, cross-referenced stnncture and library offset tables.
A new 1.3 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.
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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 worldwide. 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 42. 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.
ExecDis
Now, far be it from me to encourage hackers to dig into the
... but that's just what I'm about to do!

ROM code

The execlibrary is written in assembler, and is a good example of well-written code. It is worth looking at - but it will
take you a long time to find your way around.
Markus Wandel 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 be distributed (although isn't there something in
the copyright laws about being able to publish extracts?); but
Markus has produced an elegant solution to this problem.
If you have 1.2 in your system, follow the instructions which
come with ExeeDis (available in many repositories of freely

HR-
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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 running from $FC0000 to SPC94CB.
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!

410
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 instruction optimisation, although care has
been taken to avoid those which could damage your code - and
each individual optimisation can be turned off.

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 TlansAmi disk for
this issue and, if you wish to buy a full-featured version (it
costs around f40), 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 Ede full of Riss or NOP5 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

H
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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
showant-showcnt+1
END IF
NEXT j
IF Ask>D THEN
WHILE shove/Mc-4
PRINTI2,SPACES(9);
shawcnt-showcn[H
WEND
PRINTI2,tx$
ELSE
PRINT12,• [ ';si:e;•long words,•;size•4;°bytes 1 •
END IF
RETURN
nshow:
PRINTRf u
PRINTI2,• r ;.
FOR k-1 TO 4
kO-ASC(MIDSIh5,k, 1)1
k4-INT(k0/16)
GOSUB byteshow
k4-k0-ki•16
GOSUB bytesbow
NEXT k
PRINTI2,•1•;
RETURN
byt es ha w:
ti-ki:IF N>9 THEN ti-t147
PRINT12,CHRS 1[11481;
RETURN
Eva1:
Valu6-0
FOR k-1 TO LENIb51
Valu&-Valnc'256&MSC(MID81h8,k,1))
NEXT k
RETURN

The missing piece of Jim Butterfield's hunker program

Mitt
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ViewPort
A system-standard file-requester ... or not?
by Larry flaps
Copyright 01989 Larry Phillip,
'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 icecream 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 short of the details of the implementation. 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 at. They would dictate to us what the gadgetry
looked like, whether double-clicking on a filename should be
the same as clicking on the ox 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 dear 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.
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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 fit.
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 PDD (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?'
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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 CBM 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 areason to
roll his own.
The only reason programmers of Mac and Presentation
Manager applications even consider doing it is brr'ance 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
aoMs 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.
•
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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 sorted 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 ox gadget only, whether
it comes up in a fixed position or in relation to the mouse, and
so on. Options settable in this manner would be those that are
of no particular concern to the programmer, and are more 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 nonstandard, 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 are obtained, while still allowing
for choice on the pan 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
Let's start with the programmer's needs. An application might otherwise be hidden. Others prefer a large one with the ability
need to be able to specify that it can accept multiple filenames, to display a lot of file names. Some like the ability to use the
or that it can only handle one. He needs to be able to provide keyboard, or the mouse, or both. Do you like gadgets for
'title text' to label the requester, a path name for the directory selecting a volume name, or do you prefer a textual listing? Do
listing, whether he wants the requester listing to filter the you want assigned directories to show up along with the
directory to show only files matching a certain pattern (or only volume names?
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All these preferences are things that need not concern the
programmer, who can rest assured that when he calls for a
filename, the user will be supplying a filename in the way that
is most comfortable for the user, rather than in a way left up to
Commodore or the application.
We need not limit the replacement to any particular
appearance; indeed it need not appear on screen at all. A sightimpaired person might want a large file requester, even if only
three or four files may be seen ata time. A blind user might
warn 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.
Atenninal hooked up to a serial port, might make good use of
a file requester presented in a traditional numbered menu

A-MAX without ROMS
L 129.00

A-MAX

A-MAR with 2xMAC 128K ROMS
t.00
249
i\ IAa. INTnSH Apple SOOK floppy Drive
£ 289.00
''`it t t t ii il)
Al prices include VAT.

display, allowing the user to choose via keystrokes without
having to run across the room or across town to make the
selection at the Amigâ s keyboard.

We have the 128K ROMS in
stock NOW!

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 will allow creativity.
We can have an easy to learn machine that can be changed as
the user advances. We can have a machine that is unparalleled
in its accomodation of widely varying preferences or needs.

PHONE: PANTHER PERIPHERALS on 01446 8431

So, who has some great ideas for a file requester?

T

Norsk Data and Concurrent Users
Venn Software Supplies protrams to make your Amiga work with these machines
term2200

Is a terminal emulator for the Tanberg 2200, it supports push keys, "F" keys
and many of the 2200's special keys such as Copy, Save, Mark and Print. It
supports the Norwegian, Swedish and German alphabets and the <esc>N and
<esc>o character sets. PC/Link is also supported. Term2200 works properly
with NOTIS-wp, NOTIS-ID and User Environment.

term6312

Emulates the concurrent Computer (Perkin-Elmer) 6312 terminal, It supports
block mode, 32 function keys, the status line and blinking fields. It has been
thoroughly field tested with RELIANCE R08 and MEDIT.

Both products support invisible, low-intensity and inverse-video fields as wellss audible beep, the
auxiliary printer and XMODEM file transfer. Speeds of up to 9600 baud are also supported.
Full documentation is provided. Cost: term2200 800 NKr. or term6312 1100NKr.
Write to:
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Venn Software Ltd
P.O.Box 4681 Sofienberg
N-0506 OSLO 5
NORWAY
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Amiga Dispatches
Ripple effects, why things are how they are and the HELP key
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 ram 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 redesigned 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 users understand the consequences of changes
they may request in the system? What am the ripple effects of a
small change here and there? Let me give you an example:
In Denver, we have our main streets laid out mainly in a northsouth/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 eastwest streets have the same name, but different suffixes. That
is, downtown there's a 16th Street, 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 street 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.

4-1
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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 block 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 query 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 sheets! 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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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
And the ripple effects? It took me hours to fmd the problem, either did it's designers.
but a single keystroke in an editor to fix it. The users went
from being unhappy about the length of time certain things These are the consequences I'm speaking of. The initial buyers of
the Amiga were hackers and folks interested in its video
took, to being happy with the change.
capabilities. It took a while for others to catch on and see the
Remember this little story the next time you wonder why things other features of the Amiga that made it stand apart from anything
don't seem to work the way you'd like them to work. Also else on the market. If the initial buyers hadn't been there, the
remember it the next time you feel like flaming Commodore for Amiga may not have made it. Commodore wasn't in very good
not producing the feature you want in an Amiga.
financial shape back then and the Amiga's success was a major
reason that the financial problems are all in the past now.
If you write a program for yourself, you can customise it to your
heart's content. You don't care if someone else likes your There were lots of decisions like that made in the design of the
method since no one else will use it. However, add a second Amiga. When you get upset with Commodore for something
potential user and you've got a possible conflict between your you don't like, try to think of the consequences of having it
way, and their way. The answer is a compromise. Obviously the some other way. When you put it all together, I think you'll
more potential users of a computer or program, the greater the find that Commodore made some pretty smart decisions after
potential for conflict. You can give the users choices to help let all (and some fairly dumb ones also) when the total effect on
them customise the program for their own purposes, but you the user community is considered.
can't make it perfect for everyone. That's just not possible.
them why certain things work they way they do. You don't
have to get technical, a simple explanation is usually enough.

Disk drive selects

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 That brings up another whole discussion. Why did
users. That means compromises have to be made, and some of Commodore make the A2000 external drive DF2: and why did
those compromises may not meet with your approval. Take the programmers hard code their programs to look for Dm:?
standard high resolution screen of the Amiga. It's in interlaced
mode to make it conform to TV standards. That way, you can On a disk drive, floppy or rigid, there's a control line called
take the output and minimally process it and put it on the air, Drive Select that's used to make the circuitry active. Most
or tape it or whatever. That's good ... for folks interested in computers have the ability to control several disk drives, and
video applications. That's not necessarily good for the rest of the Amiga is no exception. They do this by having the ability
the Amiga community. As you know by now*using interlaced to apply a signal to one of many select lines thus signaling to
mode, with a short persistence monitor (as the vast majority of the disk drive attached to that line 'Get Busy!'
monitors are) causes screen flicker. Screen flicker can be
annoying ... well, no, it is annoying.
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
When the Amiga was fast brought out, it's graphics attach differently. The result is that only one select line is
capabilities rivaled those of any computer on the market for actually hooked to the drive's circuitry. Thus the drive only
under $50,000 or so. Video tape recorders were now common becomes active when that particular select line is chosen. If you
home appliances. Desktop video was almost unheard of, but didn't do this, what you'd have is that when you attempted to
the potential was there. With the Amiga, a home user could access one drive, all the drives would turn on and nothing would
suddenly produce 'Saturday Morning' quality cartoons at get done - the system would become hopelessly confused.
home. But for the home user to take advantage of this, the
Amiga had to be able to be recorded. Thus, it needed interlace To add a drive to a circuit like this requires the user to have
mode. The other option would have been an expensive video knowledge of how to set the select jumper, or twist the cable.
adapter, similar to those used on other computers.
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
With interlace, it was all there. The computer with it's custom pins; many users are afraid to open up the drive and 'play'
graphics chips, large number of colours, 640x400 resolution with them, so they have a service shop do the installation for
and the ability to directly tape the output made it a natural. So them. That's added expense, time and trouble.
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 The Amiga used a different philosophy. It was decided that
important, go out and try to fmd an Atari ST running a video they would have their circuitry set up so that you could take
application. If you find one, let me know where. I'd be any drive, and put it at any position in the drive chain, and not
interested in how they did it. What they had to add to the have to make a jumper change. All the drives are jumpered the
machine to make it work, and why they didn't choose the same. They are all jumpered as Select 0, the first drive in the
Amiga in the first place.
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 O) is always attached to the
internal drive, thus it's drive DFO:, but Commodore performs a
little magic on the other 3 select lines to allow the drives to all
be the same.

~

b~

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 DF1: specifically!
If you'll look in your Amiga manual, you should find a Those programs never looked beyond DPI: to see if there may
diagram of the disk drive connector. You'll see 3 pins labelled have been a DF2:. Prior to the A2000, that was a safe
Sel 1 to Sel_3. This is true for the connectors on the drives assumption, but now the second drive can be either DPL: or
themselves also. On the Amiga A1000 and A500, the external DF2:. And whose fault was that? Was Commodore wrong for
connector has all three lines hooked up. On the external disk allowing a second drive but no DPI:, or were the software
drives, all three lines are hooked up on the input connector, but writers wrong for making assumptions about how the machine
only two of the lines are hooked to the output connector!
is configured?
On the drive, the line attached to the Sel_l input connector is Commodore has stated from the beginning not to make
attached to the drive itself as the 'Get Busy!' line. The assumptions about the configuration of the machine beyond
remaining two input lines are passed to the output connector, 256K and a single floppy labeled DFO:. While at this point it
but shifted one position. That is, input line Sel_2 gets may seem safe to make the assumption of 512K, even that's
connected to output connect line Sell, Sel_3 goes to Sel_2 not true. There am still 256K A1000s out there. That leaves the
output and there is no connector on the output line Sel_3.
fault squarely at the feet of the software authors who made
assumptions about the machine's configuration. And that
See the magic? If you have 3 drives on your system, drive DF2: comes right back to the idea of changes and ripple effects.
should be activated by the computer's Select 2 line. When the
computer activates Select 2, the signal gets passed out the back A simple change in design broke some programs because the
port into the first drive's Sel_2 input. From there, it simply gets authors chose not to follow the rules.
hooked to the Sell output and passed on to the second external
drive. The second external drive gets it on the Sel_l input, so it The HELP key
is connected to the drive itself and activates the drive.
Larry Phillipsis the author of the 'VewPort' column, and
That's similar to twisting the wires, but the system does it all another of the SYSOPs on CompuServe. He and I have some
for you, you don't have to worry about it. However, the A2000 severe differences on bow the HELP key should function. We
is a slightly different animal. It can have a mix ojdrives inside argued about it in the Amiga Tech Forum on CompuServe, but
it. There are several combinations possible, and one of those decided to bring it into the pages of this magazine and let you,
combinations is two internal floppies, tin: and DEI:.
the readers, decide how things should work. Not that any of
this will be 'official' or carry any weight with Commodore,
Since that's possible, they couldn't run the Select 1 (select line but it should be thought provoking ... and thus, useful.
for DPI:) line outside the machine because that means it would.
possible to have two drives attached to the same select line, A quick rundown of Larry's method of implementing the HELP
and nothing would get done because both drives would function is that it should be context sensitive based on mouse
become active at once.
position and what the program was doing at the time.
Essentially, the way I understand his methodology is that there
Because of the design of the external drives, it wouldn't work is a universal 'help.handler'. Through this facility, when the
to have you move the jumpers around. The lines wouldn't be user presses the HELP key, based on the user's preferences and
passed properly. So a decision had to be made. Either design the program's implementation, the system looks at where the
the A2000 to use a completely different drive setup, or have mouse currently is, and gives help on that specific object
the first external drive recognised as DF2:.
whenever possible. The forms of help given can be program
generated, via a 'help' text file the user creates or a
The consequences of the first choice would have meant that combination of both. One thing Larry definitely insists on is
folks who moved up to the A2000 from the A1000 or A500 that when pressing the HELP key, the position of the mouse is
wouldn't be able to use any existing external drives they had. paramount and without regard to whether the mouse is in the
Dealer's would have had to stock two different types of current window or not.
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.
Generally, my idea is rather simple. First of all,the HELP key is
just that, a key on the keyboard and like all keystrokes (except
The second choice made much more sense. There's nothing mouse shortcuts) should only go to the currently active
magic about a drive addressed as DPt:, the only drive that window. Second, by its very nature, help is specific to a
counts is DFO:. You must have that to boot the machine (prior particular program. The help information for Program A is of
to autoboot that is). The users could keep their current external 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.

e
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
file'. 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 Window'. 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 Program 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
During our discussion on CompuServe, Larry felt that the mouse and help key at the same time.
HELP key should be treated differently to the other keys. He
felt that there were current keyboard shortcuts 'that were the Of course, both implementations would require the program to
equivalent of the mouse keys, so the HELP key wouldn't be any offer that level of help. I disagree with that much code and
different than those. My objection to that point is that there is program space being used to repeat what's in the manual. I
no equivalent to a mouse HELP key. Thus tying the HELP key to much prefer that the program-generated help be more of a quick
the mouse makes it a shortcut for a non-existent mouse key or reference card. I hit the HELP key, and a quick reference
a keyboard key that is intimately tied to the mouse and mouse requester pops up giving the most commonly used keystrokes
only. In other words, I feel it would be a complete oddity. By and listing the manual page for additional assistance. I see no
tying the HELP key to the current window, it then becomes a reason to help the pirates by providing an on-line manual with
'normal' key, handled just like any other keystroke.
the program. Removing on-line manuals won't stop software
theft, but it also won't increase it. If Billy Bluebeard can simply
Look at it this way: both Larry and I are working on Program A. copy a program and not worry about copying the 300 page
We both decide we want help on Program B. Under both of our manual he's more likely to simply make a copy than he would
systems, we must first move the mouse into Program B's be if he also had to make a copy of the 300 page manuaL
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 I'm not saying penalise the honest user. Most people forget the
the HELP key. Our hands were both already on the mouse so it's keystrokes for a specific action, and just need a quick
no extra effort to stop typing and reach for the mouse, all that's reminden lust hit the HELP key, then a RETURN (to close the
needed is to move one finger, nothing else. At this point we're help requester) and keep on going. Easy, simple, painless and
arguing over a simple mouse click. Silly? I don't think so.
a snap to include in a program. Including help with everything
in the program (Larry had no objection to even 'help with the
The implications in that mouse click are huge. First, I've told scroll bars' being in a program) would require not only room
Program A to quit accepting input and told Program B to start in the program code for the text, but also logic in the program
paying attention to me. Second, I've now allowed Program B to decide the context and specifics of what help is actually
to devote it's full attention to my needs. Since any help on needed.
Program B must naturally be generated by Program B, there is
no ambiguity about which program is going to offer Well, that's my ideas and objections to, Larry's ideas in a
assistance, B is active, B will help me. What if Program A and nutshell. It's up to you, the user and developer to decide how
Program B are both word processors? What if I'm comparing you want things implemented. I'd be interested in your thoughts
the two and since I'm not familiar with either of them, I need on the subject. Larry and I are just two Amiga users, it's not
assistance? And what if I like to keep the mouse out of the text important what we think as individuals. What we're really
area, so move the mouse out of my current window and it interested in is what the Amiga community thinks as a whole.
happens to be lying on Program B's window?

-019-

4 In

D• Transactor for the AM/GA

Access
The world of non-commercial software
by Steve Ahlstrom
Copyright O 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 (7670332006) or send it to us, and we
will pass it on.

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 your needs.
Freely Distributable Copyrighted Software

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 fmd 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. Rick Stile's
uEdit falls into this category.
The above distribution methods are 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.

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.
Many times this type of work is called FreeWare.
Public Domain
There are no restrictions on public dcynain 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.
4
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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 10-40%, 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 Bass, 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

4d
What are keymaps? They are the files hiding in the
DEvs:Keymaps directory labeled usai, 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 usai keymap, there is no
British monetary symbol. Load the British keymap (SETMAP GB)
and shift-3 becomes £, the British pound symbol, replacing the
# in the usai 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 are 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.
Just try to find a Dvorak typewriter, though. Or try to fmd 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 USA2.

Hopefully you will agree what great and marvelous things
keymaps are and how the ability to change those keymaps
make the Amiga stronger and mom well rounded than other
One of the Amiga's strongest points is that it really is the machines in its class. You might ask, though, why should I be
computer for the rest of us (in total disregard of Macintosh's excited about a Key Map Editor? Since the computer comes
claims). Amiga allows easy configuration in just about any with a variety of keymaps and CBM is,surely going to create
area. By selecting your printer from Preferences you have keymaps for any new country the machine is marketed in,
configured your computer to work with practically all off the what use is such an editor to me? Because the pressing of I
shelf commercial products. You may change colours, screen key does not mean that just 1 character will appear on the
resolution, font sizes, mouse and key speeds and make these screen.
the defaults. Unlike other machines whose ambience implies
'do it our way or don't do it at all', Amiga puts you in control With the Key Map Editor, you can transform the keys you
of your computing environment
seldom use (or slBFled, Aced, muted variations of those
keys) into sending practically any textual information you
Now, thanks to Tim Priest's Key Map Editor, there is an want to your application. Key Map Editor is a very powerful
additional tool to customise your computing environment.
keyboard macro creator.

Freely distributable Software O by Tim Fries:
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As a very limited example, I have redefined my numeric
keypad. It now looks like the following:

(
mn Anan<m
aman
dir<cn

)

/

a

8

9

-

6

+

3

enter

whapc >

2

uucp:r uncle -xl -Sc<cr>

So far, I've only redefined five keys and those only in their
non-qualified stated (that is non-suIF@d, Aced or cmLed).

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:
Os:
C:
COM:
L:
FONTS:
FD:
S:
DEYS:
LIES:
ENV:
T:

sYS:bin
SYS:os
BIN:c
BIN:Com
OS:L
PATH:FD:Amiga,FD:PD, FD:PS,FD:Cityoesk
OS:Fonts
OS:s
OS:Devs
OS:Libs
RAM:Env
RAM:T

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

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

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 wHAP<CR> WRAP is an ARexx script (I use William
Hawes WShell so no preceding RX is necessary). WRAP could
just as easily be an AmigaDOS execute script. Just one
keystroke causes an entire chain of events to occur.

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.

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.

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 SYSNAMRS
directory listing the needed assigns. Before you run that
program you would type BINDNAMES <filename>.

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 BinelNames.
BindNames is designed to do all of the logical name
assignments at once. You create a subdirectory in your root
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BINDNAMES SYSTEM

You could go further and create an ARexx or Amiganos
execute script that will do it all for you - then add the
command to your custom keymap!
KeyHack
Freely Distributable Software © by .lez 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 greedy increases the speed of your system.
Unfortunately, the early keyboards that were shipped with the
A2000 am 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.
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MemWatch
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.

4 O~
contained in the GOMF 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.

MemWatch is a relatively simple program that can help
prevent random gums. Run it from your startup-sequence.
MemWatch will sit in your system quietly, watching. It looks Both of these programs are named GURU. Each perform similar
for errant programs that change the values in the fust 100 functions. In most cases the program by Mr. Haas has better
bytes of memory. Few programs write to low memory formatted and more informative output. C source for Guru by
intentionally. This is usually a side effect of referencing a Mr. Musser is available.
NULL pointer. In many cases, writes to low memory are not
harmful. Other times they are timebombs just waiting to LED
welcome the turbaned one. It all depends on just what Freely Distributable Software O by Khalid Aldoseri
addresses were overwritten.
I was talking to Khalid in AmigaForums' conferencing area. I
When run, MemWatch saves a copy of the first 100 bytes of mentioned it would be nice if there was a way to tell when
memory. When a write to low memory is detected a activity was going on in RAM:. Using ARC or Z00. I almost
comparison is made with its copy of the memory values. always decompress files to RAM:. Sometimes large files can
Should the values be different MemWatch restores the correct take a bit of time while decompressing. I get impatient then I
value and then puts up an alert to let you know that low start to wonder if the machine has locked up. Khalid said 'hold
memory was overwritten. The alert contains the value that was on a sec!' and uploaded LED.
written and the address to which it was written.
LED will flicker the Amiga's power LED as data is being read
To ensure that MemWatch does its job it must check low or written, to or from, any specified device. RAM: is not a
memory frequently so any damage can be repaired before it device, so it does not work there, but ASDG's VDO: qualifies.
propagates. By default, the program checks low memory every
5000 microseconds. This timeframe is user configurable.
The program is a little disconcerting to use. We've all trained
ourselves to expect to meet the GURU when we see the LEI)
There is no guarantee that MemWatch will catch and repair all flash. After using LED for a while I still find myself reacting
damage to low memory but it will most of the time. It is a very negatively when I see the LED flashing from the corner of my
useful program to have running the background when you are eye.
developing your own code• it is an extra debugging tool.
But, the program works as advertised. I no longer wonder if
It also is useful in finding those programs that are not written ARC or zoo is still 'doing it's thing' or if I've locked up. Now I
correctly that do damage to low memory. Some of them, like wonder if LEI) is running properly of if I'm about to meet the
Aterm 7.3, write to low memory but do no apparent damage. GURU!
In the case of Aterm 7.3, it writes an 0x04 to location $00.
Other programs may do more damage and eventually lead to LV
unexplained system crashes. MemWatch will let you know Freely Distributable Software © by Khalid Aldoseri
which programs you might have to watch more closely.
Khalid explained that while he was playing with flashing the
Guru
power LED he thought of another use for it. Lv was born.
Freely Distributable Software by Mike Haas
Freely Distributable Software by George Musser, Jr.
Have you rebooted your system only to fmd that your floppy
or hard disk was not validated? You were probably too quick
'Gum meditation' is a very familiar phrase for all of us. For on the three fingered salute.
most of us it just means one thing, the system has crashed. We
are given cryptic numbers that explains why, but, in and of This used to be a major problem with floppies under 1.1 of the
themselves, the numbers are mostly meaningless. There are operating system. A write would be done, the LED on the
few sources readily available that contain a list of the error floppy would turn off, and update would be done, and the LED
numbers. One source is the from the execlalerts header file would come back on. If you rebooted before the update you'd
from your C compiler, assembler, or from the Native invalidate the floppy. The Amiga took a lot of abuse from its
Developers Disk from Commodore. Another listing is detractors - it crashed all the time and trashed floppies.
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bo is.
Since 1.2the floppy LED stays on
completed, but you can still be a bit
i too
too quick on warm boo[.
Lv helps. Every time a write is done to a device Amiga's
power LED will dim. After the update is done it will return to
normal. What this means is if the LED is dim, don't reboot
Khalid Aldoseri is on CompuServe and can be contacted by
sending email to 75166,2531.
Fixlutuition

by 'Roger
Have you run across the Intuition bugthat causes GURUS when
you switch screens? This usually occurs when you have two
interlaced screens and one non-interlaced screen.
is a known
I usuallyget hit bythis at least once a day.
Y
bug and hopefully will be fixed in 1.4. Until then, there is a
very small program to fix the problem called Fixlntuilfon. Just
run it from your startup-sequence and these lock ups will go
away! I'm not sure who the author is. The short readme file is
just signed 'Roger'. Well, Roger, thanks! You've solved a very
annoying problem.
Availability
For those registered on CompuServe, all the above items are
available in the CompuServe AmigaTech libraries. [You will
also find some of them on this issue's TransAmi disk for
convenience - WI.
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 been spending
time working on a couple of commercial projects. He was
working on Access! in his spare time. Unfortunately 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
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 Seriph.. 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
allows you complete control over any 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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MEMORY FOR A500
501C 519K upgrade with clock E95, without dock
£85.2 meg internal ZeroK £160, 2 meg £475.
SPECIAL OFFER 1.5 meg internal £299 (while stocks
last)

MEMORY for A1000
1.5 meg internallon
on offer at E325 with clock
(Fitting service available with faster PAL chip
replacement)

MEMORY for A2000
8 meg board with 2 megs installed for £475
'(Reg post on 501 C £2 remainder £3 extra)

HARD DRIVE SYSTEMS for
ASOC/A1000
42 megfastfile system can autobootandsupporttwo
drives £475.72 meg system £725. 104 meg system
£825. Larger systems available.
Here'swhatthey
said .... AMIGA USER NT ".... quite breathtaking, just
about the fastestyou will see this side of £2000.... raw
meaty power'. 17 BIT SOFTWARE".... VERY reliable...
you can build your own system up... almost
instantaneous access ... great!"
The only extra is carriage at £11.

A2000
000

p DRIVES

controller and cables supports
Hard Card with
two drives fast file, can autoboot ST506 format. Very
fast at £195.
Choose your own drive e.g. 42 meg £235,
Ify meg s350.
c you wpl to
full
can supplylongercablesandan external casewith fan
cooled power supply.
Reg post on card £3 full system £11.
1.3 K/S Roms available with our systems only.
NEW 1 meg Fat Agnus Chips (limited supply)

A500 fan cooled and beefier power
supplies £59.
Installation Video soon to be available on 8mm,
VHS, BETA

X-COPY version 2'4 now available
at £17 post free!
WE TAKE ACCESS AND VISA. CALLERS BY APPOINTMENT
PLEASE. HOURS OF BUSINESS 11AM TO 611A. CALL
0253-734218080860.954344.Onikic support !bailor
all our products.

BYTES & PIECES

STOP PRESS
Khalid's Seriph will be on this issue's TransAmi disk!
Also, look out for articles by Khalid in future issues of
TransAmi.
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37 CECIL STREET, LYTHAM, LANCS, FYI 51414
We have now been given full dbtdbutor status for
ALL SPRIT TECHNOLOGY products In the UK,
Germanys Holland, Belgium, Denmark and
Scandinavia etc.
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And Now ... 1.4!
A look at what might be in 1.4 ... and then again, might not!
by Mike Todd
s

With the advent of the Enhanced Chips Set (RCS), 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.

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.

At the recent Developers' Conference at Nottingham University (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.

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.

Unlike version 1.3, which was really just an incremental
revision of 1.2, 1.4 is a major re-write of the operating system
aimed principally at supporting the ECS. However, the opportunity 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
1.3 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
ECS since that is the main motivation for its development.

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 ECS
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 fust microcomputer to have this interprocess 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 a network) writing to a record while it is being updated
• Font scaling is being developed - this will allow the rightsized font to be selected - rather than put up with a compromiseof the nearest the system can ford

Another feature which seems almost certain (but can't be
guaranteed until the final ROMs are produced) is that it will • Overscan will be fully supported through preferences
move up to 512k of code. Memory space from $l+s0000
upwards has always been reserved for the operating system, • Text display will be much faster
although only the upper 256k has ever been used to date.
A1000 owners may have a problem with this, since their • The fast file system will be in ROM which will make it
machines have the operating system soft-loaded in a limited
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 DR:

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

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

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

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

As I said earlier, this is a list of some of the features that users
and developers have asked for, and which are under development 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
Commodores declared intention to improve the machine's
image by making sensible changes to the system.

• 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
s
• The Gum is dead' There will be no more GURU meditations!
Instead, there will be sensible (!?) DOS/system messages
• An optional full screen editor will be part of the system
• The user will be able to tum off the irritating drive click
• An auto-start-up drawer will be provided into which WorkBench 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 CLI 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

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 IA.
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 advanced machines, it is hoped that these will ship with
additional documentation giving technical information on the
CLI, shell and startup-sequences for power users.

• Standardisation is uppermost in the minds of Commodore,
and system-standard file and font requesters (along the lines
of those promoted by ARP) will be included
The major technical reference material is still in the process of
being upgraded for 1.3 and supplements for IA will be
• System message will no longer be in ROM, to allow alter- published.
native languages to be used
Up to now, we have seen five version of the operating system:
• There will be a large, virtual-screen capability with mousecontrolled scrolling
30 Kickstart v1.0 now obsolete, but the original!
31 Kickstart v1.1 the first upgrade, for NTSC only
• The order of Exec's system start-up will, be changed.
32 Kickstart v1.1 as 31, but for PAL users only
Expansion will be set up earlier, cold capture will occur later
33 Kickstart v1.2 the first really solid release
and the exception vectors will be set later
34 Kickstart v1.3 as v1.2, but with autoboot added
• 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 overseen. The top
and left edges of the screen may be non-zero or even negative, the left-Amiga select will be 'stolen' by Intuition and
there will be some subtle changes to gadgets
• The system-configuration file will go, although there is no
indication of what will replace it

FI

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
fiat 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
by Jim Butterfield
Copyright ®1989 Jim Butterfield
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-1. Jim's encyclopedic knowledge of Commodores
products is witnessed by his articles, books, lectures and even
television programmes.

'Dear Jim,
'In part 1, you implied that MOVE 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 cunent systems. The flag happened to
be correctly set by the OpenLibrary subroutine
itself. Try spelling 'dos.librarÿ wrongly, and
you'll see the branch at work, skipping the rest of
the program logic.
'However, that's not rigorously correct 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 am
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.

H

Program Structure and Hunks
On simple computers, a program comes 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-ticking 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
finds an independent piece of memory to occupy. The Amiga
loader makes 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 finding 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 groundwork for future Amiga architectural development.
How 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 nearmeaningless 'Base of Stack Segment'; many years ago, I
worked on a system which used a similar bss designation to
mean 'Block Storage Size'.

1•

Transactor for

d CL

AMIGA

The idea was this: program instructions go into the code hunk;
predefined 'fixed' 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.

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.

These mies 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 ,pmpty
hunks.

Our program will be called DUMP. When the user commands,
from CLI, DUMP en-FOAMS, the contents of that file will be
printed on the screen. Unprintable characters will be changed to
dots, except forNewLine, which will behave in the usual way.

Data doesn't need to go into data hunks. Putting data into code
hunks especially strings such as 'dos.library' 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.

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

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

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

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.

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 XREP definitions; you've seen most of those before.

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 memory space;
2 Define space within our program, perhaps in a code or data
section;
3 Ask the system stack to give us space (using LLMC and
UNLK);
4 Ask the system to allocate a block of memory (using
AllocMem and FreeMern).

With the first 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 mn 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:

F

; Program Dump - Jim Butterfield. March 15/89.
Exec library calls
xref _LVOOpenLibrary ;-5228
xref _LVOC1oseLibrary -$19E
xref _LVOSetBignal
-$132
DOS library calls
xref
xref
xref
xref
xref

_LVOOpen
_LVOClose
_LVOOutput
_LVOwrite
LVORead

; -Ale
-$24
-$3C
-530
-$2A

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 M and in
;-- Initial setup:
Startup
move.l a0,a9 ; 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.
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Now, we'll open the DOS library in the usual way.
lea
dosname(pc),a1 ; name 'dos.library'.
clr.l dO
; Any version (0)
move.l $4,a6
, using Exec library,
jar
_LVOOpenLibrary(a6)
; Open DOS.
move.1 dO,a6
; Remember Dos pointer.
beq.s Startupouit
; Exit if error

If we did not take the above branch, we have opened DOS

skipspc
cmp.b t$20,(a4)+
beq.s skipspc
subq.l 111,a4

Now we are ready to open the file. The reference book shows
command Open as:
file = Open(name, accessMode)
DO
Dl
D2

correctly and can now go to the next step. We'll call this as a
subroutine, using BSR (branch subroutine). We know that the
routine will be close by, so we'll tell the assembler IÎ,at we
expect a short (.$) branch.

In other words, we supply a pointer to the file name in register
DI, an 'access mode' value in 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
bsr.s DOsinit
are defined symbolically in file dos.i. For the moment, all we
need to know is that value 1005 decimal (MODB_OLDPILE) will
When we come back from that subroutine, the job is done. The specify that we want to open the file for reading.
program will close the ms library and terminate.
move.1 a6,a1

; Dosease

move.l $4,e6
; Use Exec,
jsr
_LVOCloseLibrary(a6)
. close DOS.
StartupQuit
rts

move.l a4,d1
; filename pointer
move.l 81005,d2
; MODE_OLDFILE (for reading)
jsr
_LVOOpen(A6)
move.1 dO,d6
beq.s DOSquit

; file inhandle
, no good, quit

; End of Program

Here's ow first level subroutine. It's not our main job yet
We'll obtain our 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 want for the file
name we give it.

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.s

DumpFile

When we return, we must tidy up. That means that we must
close the file. Close requires only the file handle in register DI.
move.l d6,d1

,-- Get CLI outhandle:
DOSinit
jsr
LV0Output(a6) ; get CLI outhandle,
move.l dO,a5
; c then remember it.
,-- Change arg file name to 'C string':
checklen
move.b *D,-$1(a4,d4.W)
; binary zero at end

; the main job

jsr
DOSquit
rts

LVOClose(A6)

use the handle..
to close the file
; exit program.

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

The above is quite a combination of address elements. Start We don't want text to mn beyond the right hand margin of the
with A4, the address of the command tail. Now add D4, the screen. Let's count characters in register Dl so that we can
length of the command tail we can use .w, word length, since trigger a NewLine if the count goes too high.
we may be sure that the command will not contain thousands
DOS is open and we have our in/out handles. ;
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 Let's go!
DumpFile
displacement of -1.
moveq 80,d/

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.

d

, zero column count

Here's where we read a block of data from the fde. The Read
command is defined as follows:
actualLength = Read(file,buffer,length)

DD

Dl

D2

D3

4 b[
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So we put the file handle into register Dl, the address of our
data buffer into register 132, 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 o3, 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. To save code, we'll hold those addresses in registers A4
and A3 respectively. Let's read some data.
Readelock
move.1 d6,d1
lea
BufAdr(pc),a4
lea
oueBuf(pC),a3
move.l a4,d2
moveq anufsixe,d3
jsr
LVORead(A6)
move.l d0,d5

input file handld'
input buffer address
copy to D2 for read
input buffer size
so read it
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 05,
which is the end of the buffer. 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 40,d4
; start of buffer pointer
; Character loop; are we at end of buffer?
NextChar
cmp.1 d5,dl
bcc.s andBuf
We have data! Let's crunch it.
move.b $0(a4,d4),d0

Register DO, lowest byte, now holds the character from the
buffer. We'll bump therm 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 -I. 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 nm 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 consider 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 BCH does just what we
want; special characters above the normal ASCII range not
still be printed. We skip over the next ('dot-malting)
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 4$2e,d0

addq.l 4l,d4
cmp.b 4$0a,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 CMPI; but the
assembler will take care of that for us.
cmp.b i$1P,d0
bgt.s Notoot

We compare the character to number 31, hex 1F. Note that BCT
(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.
1-I

J331

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 As,
which saves us some work here.
NotOot
move.b do,(a3)
move.1 a5,d1
;file handle
move.! a3,d2
;outbuffer
moveq #1,d3
;length
jsr
_LVOWrite(A6)
count and send NewLine if needed
addq.b 31,d7
;bump column count
cmp.b l64,d7
; at limit?
bls.s NextChar

-l4❑
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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 (ahs
for Branch Less than). Instead, we'll drop through to NuLine
and start a fresh line. We also come hem if we see a NewLine
character in our file.
NuLiner
move.b
move.l
move.l
moveq
jsr

650a,(a3)
a5,d1
;file handle
a3,d2
;buffer
11,d3
;length
_LVOWrite(A6)

•

It seems odd, but putting a zero into register D5, our buffer
size, will stop the program. We'll connect this up in a moment.
moveq 60,d5
NotCtrlC
moveq 60,d7
bra.s NextChar

;zap buffer causing exit
;Column count - 0

We come to mutine EndBuf 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? There was a hint in our
discussion of Read.

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

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 it's equal to the buffer
size, we may go back and do more. If not, we have finished
We detect CTRL-C by calling an Exec function, SetSignal. It's the file. Print a NewLine to make things neat and quit.
not documented too well in the Kernel manual, but the
following code does the trick.
Mental exercise: what happens if the last block exactly fills the
buffer?
First, keep in mind that we are about to call the Exec library
; The buffer is used up. If full, refill it.
and thus will need a pointer to ExecBase in register M. We'd
EndBuf
better save our DOSBase pointer by tucking it into register D7.
move.1 a6,d7
;stash DOSBase
moveq r0,d0
move.1 Y51000,d1
movea.1 59, a6
jsr
LVOSet51gna11A6) ;test CTRL-C
move.l d7,a6
;restore DOSBase

We set up our CTRL-C mask in DI and call SetSignal, then
restore the DOSBase pointer as quickly as we can.
Now, let's analyse what results have come back in register no.
We extract a single bit using the AND operation. If you don't
know AND, think of it as 'remove all the bits except the one
I'm interested in'.
andi.l 661000,d0
tst.l d0
beq.s NotCtLle

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 CIRL 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.1
lea
move.1
moveq
jsr

a5,d1
;file handle
CtrlcMess(pc),a0 ;message to
a0,d2
; buffer
13,d3
;length
LVOWrite (A6)

cmp.x 6BufElze,d5
was it a full buffer?
beg
ReadBlock
; yes, get more
move.b Y3Oa,(a3)
; no, send NewLine
move.l a5,d1
file handle
move.l a3,d2
; buffer
moveq Y1,d3
length
jsr
_LVOWrite(A6)
rts
job complete
dosname
dc.b 'dos.library',0
CtrlCMess dc.b '^C',ODa

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

OutBuf
Bufsize
BufAdr

dc.b 0
SOU 10
ds.b BufSize

The assembler directive EQU (equate) generates no code or
memory. It just says, 'any time you see BufSize, take it to
mean value 10'.
That's it. Assemble and link it, and you'll find 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.
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This would not happen if we just opened two separate CLI
windows and commanded DUMP <filename> in each. A
separate copy of program DUMP would be loaded for each job
and the would be no conflict. The conflict will arise if we
make DUMP resident.

A detailed explanation of how the register and stack work
together with commands [-Pm and UNLK would take up too
much space here. But it's a handy and dependable way of
getting a modest amount of memory. See Figure 1 for an
illustration of what happens.

Assuming you have Workbench 1.3 or later, try commanding
RESIDENT DUMP PURE (PURE will override the fact that we have
not set the 'pure' bit on the program file). Now, open two Shell
windows ... only Shell windows use Resident commands. In
each window, type Dump <filename>. The file names may be
the same or different; I would suggest text files in RAM, such
as your .ASM source files. They are easy to read, and 9ou can
spot any problems quickly.

A Pure program
This is similar to the earlier version of DUMP. Only the new
code will be commented.
; Dump pure - Jim Butterfield. March 16/89.
; Exec library calla
xref _LVOOpenLibrary ;-$229
xref _ LVOC1oseLibrary ;-$19E
xref LVOSetSignal
;-$132

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

—

; DOS library calls

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

xref _LVOOpen
xref _LVOClose
xref _LVOOutput
xref LVOarite
xref _LVORead

LINK and UNLK
If the program commands LINK Al, 11-S1 D, 16 bytes (hex 10)
will be taken from the stack and reserved for your use.
Register A4 will point at the top of this memory area; we can
reach the memory by using an offset from A4.
We must be absolutely sure to return the borrowed memory
when we are finished with it, using UNLK Al. Because of the
way the stack works, we must return the memory in the same
subroutine that asked for it.

BufSize EQU

;-$1E
1-$24
;-43c
;-$30
;-$2A

lD

;-- Initial setup:

startup
mo ve.l a0, a9
save pointer to argument line.
move.1 do,d4
; save length of argument line.
lea
dosnameipc),al ; 'dos. library'.

Stack in use

Stack in use
Higher
memory
addresses

A7 -♦
Free
Stack
Memory

Previous A4 value

A4 -►
Allocated
Memory
Frame

A7-►
Free
Stack
Memory

Lower
memory
addresses
Before' LINK A4
&after UNLK A4

Figure 1:

LINK, used with any A register causes a frame of memory to be allocated by the stack
UNLK returns the memory to the stack, and restores the former value in the A register

A7 is the Stack Pointer - sometimes called SP
I—

After'
LINK M
& before UNLK A4

Q

_
-'Fh

a0
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; Any version
clr.l d0
; Execlase
move.' $4,a6
LVOOpentibrary(a6) ; Open DOS
jsr
move.' dO,a6
; Remember DosBase ptr.
beq.s StartupQuit
; exit if err
; set up main job
bsr.s DOSinit
; Dos library in Al;
move.' a6,a1
move.1 $4,a6
; ExecBase
LVOC1oseLibrary(a6); close DOS.
jsr
StartupQVit
its
; End of Program

,-- Get CLI outhandle:
DOSinit
_LV0Output(a6)
jsr
move.]. dO,aS

get CLI outhandle,
6 then remember it.

-- Change erg file name to C string:
checklen
move.b 60,-$l(a4,d4.W); binary zero at end
skipspc
cmp.b #$20,(a4)+
beq.s skipspc
subq.l 41,a4
move.]. a4,d1
; filename pointer
move.]. #1005,d2
; MODE_OLDFILE (for reading)
jsr
_LVOOpen(A6)
move.1 dO,d6
; file inhandle
, no good, quit
beq.s DOsquit

Just before we call the main job, we ask the stack to give us
hex IO bytes.
a4,8-$10
link
bsr.s DumpFile

; the main job

We return the borrowed bytes to the stack.
unlk a4
e.1 d6,d1
use the handle..
jsr
_LVOClose(A6) ; to close the file
DOSquit
its
, exit program.

DOS is open and we have our in/out handles.
; Let's go!
DumpFile
mover( 40,d]
ReadOlock
move.l d6,d1

zero column count
input file handle

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
lea

~-I

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

laC

move.l a2,d2
moveq 48ufsize,d3
jsr
LVORead(A6)
move.]. dO,d5

; copy to D2 for read
; input buffer size
so read it
size of data

Here's where we scan and output
moveq $0,d4

; start of buffer pointer

Note A2 still contains input buffer address
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 $O(a2,d4),d0
addq.l $1,d4
cmp.b 4$0a,d0
beq.s NuLiner
cmp.b 8$IF,dQ
bge.
NotOot
move.b 4$2e,d0
NotDot
move.b d0,(a3)
;file handle
move.]. a5,d1
;outbuffer
move.1 a3,d2
moveq tl,d3
;length
jsr
_LVOWrite(A6)
count and send NewLine if needed
;bump column count
addq.b $1,d7
cmp.b 164,0
; at limit?
bls.s NextChar
NuLiner
move.b 4$0a,(a3)
move.' a5,d1
;file handle
move.]. a3,d2
;buffer
moveq 41,d3
;length
jsr
LVOWrite(A6)
;stash DOsbase
move.]. a6,d7
moveq $0,d0
move.' $51000,d1
movea.1$4,a6
LVOset$ignal(A6) ;test CTRL-C
jsr
;restore DOSBase
move.' d],a6
andi.1 $51000,d0
tst.l dO
beq.s NotCtrlC
move.' a5,d1
;file handle
CtrlCMess(pc),ae ;message to
lea
; buffer
move.l a0,d2
moveq #3,d3
;length
jsr
LVOWrite(A6)
moveq $0,d5
;zap buffer causing exit
NotCtrlC
moveq 80,d7
;colcount - 0
bra.s NextChar
The buffer is bare. If twas full, refill it.
EndBuf
was it a full buffer?
cmp.w BBufSize,d5
beg
ReadBlock
; yes, get more
move.b i$0a,(a3)
; no, send NewLine

4
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move.1 a5, dl
move.1 a3,d2
oveq 11, d3
jsr
LVOarite(A6)
rt

file handle
; buffer
length

Addressing modes encountered so far

job complete
Dn

dosname
dc.b •dos. 1ibrary,0
ctrlcMess de.b •^C•,SOa
end

Address Register Direct.
Contents of the address register.

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

(An)

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

(An) +

Address Register Indirect with Pastincrement.
As above, but add to the address register after
use.

— (An)

Address Register Indirect with Predecrement
As 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.

Commands encountered so far

H

Data Register Direct.
Contents of the data register.

ADD aa>,Dn
ADD Dn,<ea>
ADDA <ea>,An
ADDI g<dau>,<ea>
ADDQ i<dau>,<ea>
AND aa>An
AND Dn,<co
ANN i<dara>,<ea>

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

BEQ
BNE
BCE
BLT
BGT
BLE
BRA
BSR

Branch Equal
[opt . S]
Branch Not Equal
foot S]
Branch (signed) Greater/Equallopt .S]
Branch (signed) Less Than Iop .5]
Branch (signed) Greater Than [opt .5]
Branch (signed) Less/Equal lopt S]
Branch Always
[opt S]
Branch Subroutine
[opt .S]

CLR <ea>
CMP aa>,Dn
Cb[PA aa>,An
CMPI i<dera>,<ev

Clear to zero
Campare
Compare Address
Cmp Immediate

JSR ces>

lump Subroutine

I.W. .L]
LB, .W,.L]
I.B,.W..L]

[.B,.W,.L)

[13, .11
1.13,m, IA
GW..LI

Absolute Address.
The address as supplied in the program.

LEA as>,An
Load Effective Address
LINKAn#cdisplaoement> Link and Allocate

[.L only]

MOVEaa>,<eu
MOVEAaa>,An
MOVEQi<dau>,Dn
RTS

Move data
Move Address
Move Qidc
Return from Subroutine

1.8,_W,.

SUB au,Dn
SUB Dn aa>
SUBA aa>,An
SUM icdala>,<ta>
SUBQ i<data>,<ea>

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

Le, .W,.L]

TST <ea>
UNLKAn

Test, compare to zero
Unlink

LW, .L]
[.L only]

.LI
i.W..L]
LB, .W,
[.B,.W..L]

x (PC)

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

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.
kx

Immediate.
An actual value to be used.

[.B..W..LI

~

Now available - Vortex 'System 2000' bard disks, offering versatile
blg2.capadry storage, suitable for oe with the Amie 500 and Amiga
1000. The units are of a high specification, with a formatted opacity of
over 42Mb and an average access date of OMs. The system consiste of
a hard disk base unit, cables and an Amiga Interface module, with Willits
software including an sutohaet faculty and a hard disk backup utility.
£529.00

System 2000 40Mb Hard Disk package

PRINTERS
All prices include VAT deliver y F cable
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All prices include VAT/delivery

AMIGA ACCESSORIES o
A501 RAM/clock expansion for Amiga 500
MinIGEN Genlodt adapter
Pye 15- FST TV/Monitor model no.1185 inc. Amiga cable
FT CP32261651 FST TV/Monitor inc. rem/control 8 cable
Philips CM8833 colour monitor suitable for Amiga 500
Philips CM8852 monitor as above, but higher resolution
Philips TV Tuner AV7300, use with any composite monitors
Word Perfect
Superbase Personal
Superbase Professional
Lagistix Integrated Spreadsheet
A500 Dust Cover

A-MAX
MACINTOSH
EMULATOR

E119.00
£95.00
£269.00
£229.00
£229.00
£259.00
£74.95
£149.95
£89.00
£179.00
£74.95
£4.95

An AMIGA Al PUTING Gold Medal winner apoge Amga USerS b emulate a Mad Hsu In
order r0 ,un Apple Mac end Mac Plue softness.
Mac disks can be reel care* In when an
®
0
Drive co
easmal
hardware,
Mac
Runs
Mac %
SMem compiled. with he MMP !Spies
MacPaini, MacDraw (V1&2). MacWrile.
Ppwrww (/1&2) dw al sews System.
AYn woad 2 fleet 1]1K ROW _£1LL0

MWx WITH 2 alp 121K ROW__ C24940

Hugely successful e pin pinter, the
Star LC10 provides 4 NLG fonts (with
96 print ombnations) at accru- end
144cps drab. Has a large 4K butler Colour version also available,
and IBM/perallel interface bulla in,
includes a comprehensive front panel
operation and features paper parking,
Prices Include 2 extra
a wing single sheets to be used
black ribbons free of charge.
without removing trade paper.

Only £179.00
Only £229.00

Star LC24-10 feature-packed muNfont 20yn printer
SIV SF-10W / DK ait sheet feeder for L4' 10 / LC24-10
Star N024-10 24 pin printer 218/72 Cps.
Inducting cut sheet redo end 2 extra ,lbbans
Stan NX-15 good value wide carriage 901 printer
Panasonic KXP1051 reliable spin 10' printer 12024 cps
ON nt
9q
g
P
KX
Panasonic KXP1124 good quality new muwront 24pin
Panasonic NXP-at out sheet feeder Ip KXP1180
Panasonic KXP-06 cut sheet feeder for KXP1124
Epson LXa00 popular pin 10' 180/25c Ps
Epson L0550 24 On 10.150/59 Cps .
Epson EPX-200 out need feeder for LX800 / LO500
NEC P2200 budget 24 On lea/Seeps
citizen 1200 budge 8p 10' 120cps

bargain

wecpdage 2gn

CitzeOP5
,
aadlnile,id/
Mtn naHO

3.511 EXTERNAL DRIVES

£319.00
£54.95
£499.00

£328.00

£169.30
£199.00
£319.00
£05.00
£179.00
£319.00
£74.95
2119.00
£139.00
£399.0
0

Now available - Our New
Low-cost 5.25" External
Floppy Disk Drives

using Citizen drive mechanisms

We are now supplying the new, good quality
RF542C 5.25' floppy drive compatible with
We Amiga. Quiet in operation, the unit is
colour matched to the Amiga, and has a
throughput connector. The drive Is capable
of a number of configurations including Including VAT
40/80 track switching and 360/720K foment,
& delivery
giving full 'Transformer compatibility

Only

£114.95

Suits Amiga 500 or Amiga 1000
Top quality Citizen drive moehod
On / Off switch on rear of drive
Throughport connector
One megabyte unformatted capacity
Slimllne design
Very quiet
Long cable
location either
Side of
r
• Full 12 menthe guarantee
•
•
•
•
•
•
•
•

ONLY £29.95

Ultra low price!

£74.95
Inc.VAT and
delivery

DOUBLE TAKE!

PYE
TV MONITOR
(MODEL 1185)

How to order from

3.5" Disks
10 Sulk peded OS/DD 3.5' disks
with labels. My guaranteed
25 bulk disks as above
10 disks as above with plastic case
25 disks as shave, with 40 capedty
lockable
unit
Kodak DS
SM
ND 3S disks, top %Wly
storage media. Box of 10

Good value, low cost compact MIDI
Interface, completely compattle with
ate music software annoy available
that mu MIDI capabilities. Connects
to the serial port and features
dia nno display indicators to
enable 9n usa, te locate the source
Supplied with 30' aerial
oft
a for
connector read lug user instructions.

E1195
E27.95
213.95
234.95
£17.95
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Suppled

us with your
ACCESS or VISA
card details on :
~It 0386-765500

VAT, delivery
and cable

AI prices include VAT end delivery. Express Coder delivery E5.00 nun
Seed dregw, Proal Order
ACCESSNLSA tard deb

M?Fi~ Phone

LY
£260
ON9.0

Evesham Micros Ltd
63 BRIDGE STREET
EVESHAM
WORCS WR11 4SF

Gent, edam. & PLC adds adeet
Same day despatch whenever moble
0 0396765500
MI Mads salsa to snikMk7, g&OE
fax 0988.785354
Opes to odea d dap, e30,L31
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The UK Developers' Conference
A personal view of the Nottingham conference
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.

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, CATS
(Commodore Amiga Technical Support) was set up, and is
now expanding considerably.

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 In the us, them are four main support departments: The first,
Commodore was just not listening to them. ARAB decided that, the Technical Group (headed by Carolyn Scheppner), has reinstead of just having meetings from time to time to moan at spon sibility for all telephone and electronic (Bix and usenet)
Commodore, they might do something constructive. Ss, led by support, for the development of standards (from the user
chairman, Gordon Shields (of ASAP) and secretary, Dave interface, to the IFF standard), developers' material, docParkinson (of Ariadne software) the group decided to have a umentation and so on.
conference run by developers, for developers.
The Non-technical Support Group handles marketing support
Although a cheap and cheerful conference, CATS(UK) and and advice, distribution and liaison.
CATS(USA), the Commodore-Amiga Technical Support units,
both provided equipment and moral support.
There is an Applications Development Group which takes on
board any third party products whose development is conWith this support came two visiting 'celebrities'. The first was sidered vital to the progress of Commodore product& To help
Carolyn Scheppner, whose name appears on many items (in- such projects, the group can share the risk by providing funds
cluding IFF documentation) that come out of Commodore-Amiga. for product research, provided that these meet Commodore's
own targets. Such help has already been provided for an Amiga
The other was Gail Wellington, General Manager, Worldwide Loco and an interactive authoring system.
Software and Product Support. Many will remember Gail from
her days with Commodore UK and since those days, she has The fourth group has been called the Evangelical Group, for
always treated the UK as her second home.
want of a better title. It looks after developments in specialist
areas, such as education, productivity, recreation and leisure.
Between them, Gail and Carolyn gave the conference insights
into the future of the Amiga, including news of new products In the us, two levels of support have been established.
and the long awaited lA - for the news on 1.4, see page 18.
Certified developer status is open to anyone developing on or
for the Amiga, whilst priority support will be given to those
All I can do in the limited time and space available is give a with commercial developer status.
brief outline of was was discussed. I can't even guarantee attributing the information to the correct source. All I want to do is If all this sounds a little remote, with the emphasis on the Us
give a taste of what came out of a most interesting weekend.
operation, then fear not. Dr. Rahman Haleem, the UK'S
Technical Support Manager, expressed his commitment to
Gail Wellington on technical support
providing improved developer support, and he will continue to
expand the UK support operation; indeed, he is currently lookGail provides support for all Commodore products. Working ing for people of the right calibre to assist.
for Commodore International in West Chester, she travels the
world encouraging developers to develop - clearly believing This support is being extended worldwide, eventually includthat, without third party software and hardware, any computer ing an electronic link from a UK developers bulletin board,
product is but an empty shell.
back to the Amiga development and support teams.
F
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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
UK 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.

Apart from the speed, Amiganos seems capable of doing
rather mom 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. Urfa is limited to
about 64, while IBM res can only manage 201

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

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.

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
Rahman admitted that he was jealous of the level of expertise file or whatever) hands the lock back when it is finished - that
outside of Commodore - expertise that reflected itself in the is, it must unlock. Some system routines create a new lock for
setting up of ADAB. In fact, the success of ADAB has prompted you, but others just give you access to a lack already held by
the US operation to consider something similar.
the system and unlocking these will cause the system to fall
apart - and no-one seemed sure which mutines did which.
Continuing on the theme of development, Rahman pointed out
that there are test facilities at Maidenhead. Anyone can come All this led to an important point about reliable software along and try out their product on almost every conceivable make sure you deallocate all the resources that you used
system configuration. This facility is available free to any Deallocate all your memory, close all libraries and devices that
developer and its use is to be encouraged.
you opened, and unlock all your own locks.

The developers speak
Amongst the major developers who spoke to those gathered in
a hot and stuffy lecture 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 them who were just getting to grips with the machine.
Simon Trainer, 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.

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 note 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 fature and them 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 set up and retriggered.

Superbase, Simon's major software project, is a case in point.
It is available for several other machines, including the rent 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.

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 setting the period to 1, the register reaches 0 very
quickly and allows the new sample to be accessed.

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

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

Harry 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.

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 DAGZ provide the least significant bits, it was
claimed that CD quality could be available. However, this

n• ij Transactor Inth• AMIGA
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 A2500UX
machine - a UNIX based machine which will autoboot trim
System V, version 3.1. Inside are two of the new cards Gail
described; an A2630 and the A2091.

The new Fat Agnus chip is already available, and A2000s with
revision 6 boards are now being shipped with it. This chip
gives artpss to a full I Mbyte of chip RAM, and the potential for
2Mbyte in the future. However, the chip defaults to NTSC
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

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.

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'.

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 UNIX box complete with 100 Mbyte, 19
millisecond hard disk and a 150 Mbyte tape-streamer.

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.

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 1 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 Etc approval.

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

Colour hasn't been forgotten, and a new hi-ms colour graphics
card, the A2410, is being developed. Based around a n
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 Amiganos,
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 realtime 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.
A500 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 (ECS) 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.

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
ECS. 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 Nits for games, Jez suggests that these
be done just as vertical blanking starts. At this point, no screen
data is being gathered and the blitter 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 Ani
4a, and everyone seemed to learn something new.
With over a hundred delegates passing through, it was a significant gesture of confidence in the Amiga here in the UK.
o
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The Amiga Interrupts
A cool guide to the interrupts and how to use them
by Ian Potts

Copyright © 1989 CoolSoft
Ian Potts is a freelance programmer who runs a software
development house. He has been programming for 7 years and is
responsible for several commercial games for 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 CPU (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 $64 to VIC. 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 are 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 (NMI) 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 routine whose address is stored in S6c. It
then runs this routine which is terminated by an RTE (ReTum
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:
INTREQ (SDFtv9C) Interrupt Request Bits (Clear or Set)
INTREQR (SDFFOIE) Interrupt Request Bits (Read)
MENA (SDFF09A) Interrupt Enable Bits (Clear or Set)
INTENAR (SDFFOIC) 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 TSE, bit 3 is VERTS and so on.
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.
PAULA
INTERRUPT
SOURCE

CPU
INT INT
LEVEL VECT

00 TBE
Transmit Buffer Empty 1
01 DSKBLK Disk Block Finished
1
02 SOFT
Software Interrupt
I
03 PORTS I/O Ports & Timers
2
04 COPER Copper
3or
6
05 VERTS Start of Vertical Blank
3
06 BLIT
Blitter Finished
3
07 AUDO Audio Channel 0 Finished 4
08 AUDI
Audio Channel l Finished 4
09 AUD2 Audio Channel 2 Finished 4
10 AUD3
Audio Channel 3 Finished 4
11 RBF
Receive Buffer Full
5
12 DSKSYN Disk Sync Register Match 5
13 EXTER External Interrupt
6
14 ‘INTEN Master Interrupt Enable -

Figure I: Amiga interrupts

$64
$64
$64
$68
$6cor
$78
$6c
$6c
$70
$70
$70
$70
$74
$74
$78
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To set or clear bits in INFFNA, write a t into the bit or bits
required with bit 15 (sET/cLR control) set to 1 to set the bits, or
B to clear them.
The INTRNAR register lets you read the current status of the
interrupts. The INTREQ and INIREQR registers allow you to
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
via the Level 3 vector at $6C.
The routine first saves several registers to the stack. It then
tests whether the Master Interrupt Enabled bit (INTEN) is set in
Paula's intenar (SDFFOic) register. If it is clear, it exits the
routine as all interrupts have been disabled. Otherwise it ANDS
the value from INTENAR with the contents of INTREQR
($DPF018) which contains the bits of the interrupts that have
occurred. The routine then goes through testing which bit is
set; if bit 6 (Slitter Finished) is set it calls the Slitter 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,
NOVEN.L $90 (A61,A1/A5 ;IVVERTB - IV DATA into Al, IV CNE into AS
PEA
-$24 (A61
:Exittntr AP vector address onto stack

Figure 2: Part of the Arniga's level 3 interrupt code
Level 3 Interrupt Routine, called via hardware vector at $6c
;----Disasseabld from V1.2 Kickstart (c) Camodore Amiga Inc.
FLOODS: NOVEN.L
LEA
aARA.L
NOVE,x
BTST
BEE

AND with int rear for PAD
;interrupt that has occurred
;Blitter Finished interrupt?
;No, skip.

ANON

$IE(A%,Dl

BTST
BEE.$

16,D1
$FCOODB

XWPM.L
PEA
.114P

S9CIA61,A1/AS al/BLIT:IV DATA into Al, IV NDB into AS
;calllInr rr vector address onto stack
"S241A61
(AS)
;call Interrupt Vector routine
;for Bii[ter Finished

FCODOl: BTST
B¢E.S

MOVEM.L
PEA
JR

FCODIA: BTST
REE. s
NOVEM.L
PEA
JNP

FC001C:

DO-1/A0-1/ASi,-I01 ;Save Regs to stack
$DF7000,A0
;custom into aD
LE,AR
;ExecBase into a6
$1Ca01,D1
;intenar
1$E,01
;Master Interrupt enabled?
$FC0C4C
;no exit

BRA

15,01
$tC001A

;Vertical Blank interrupt?
;No, skip.

$90(A6),A1/A5 ;IVVERTB: W DATA into Al, IV CNE into A5
-$24 (M)
;Exitlntr JÎ@ vector address onto stack
(AS)
;call Interrupt Vector routine
;for Vertical Blank
14,01
;Level 2 C
in
interrupt?
wt?
$FC0D2C
;No, skip.
$84 (A6),Al/A5 ;1VCCPER: IV DATA into Al, IV NDE into AS
;Exitintr JI@ vector address onto stack
-$24 (A61
;call Interrupt Vector routine
(A51
:for Copper interrupt
$FC0C4C

;Unknown Interrupt, exit

;exit interrupt
F0004C: NOVEM.L
RTE

(A1IV,00-1/A0-1/A5-6 ;Restore Regs from stack
;return from exception

Figure 3: Part of the Amiga's interrupt server chain
At this point, A6 contains the address of the ExecBase
structure (described in the exectexecbasei include file). The
first instruction references the IVVERTB Interrupt Vector
structure in ExecBase. This structure is defined in the
exec/inferrupls.i include file as follows:
$TADCNPE W,0
APTR w DATA ;address of data to be passed to interrupt routine
AM 1V NDE :address of interrupt routine to be called
APTR 1V NNE ;address of the interrupt server/node structure that was
;used to install this Interrupt Vector when SetlntVecmr
.was called
LABEL W SIZE ;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 nil
H

1331

---Exec Interrupt Server Chain calling routine, as called by Vertical
and Copper interrupt vector structures.
Disassembled from Kickstart V1.2 (cl Commodore Amiga Inc.

,---Blank

FC12FC: XOV¢.I
NOVEL
XOVEA.L

$12 (AI), -(A7) ;intreg bits to clear on exiting
A2, -(A7)
;Save AZ to stack
(All,A2
;address of first server in chain
;(highest priority)

FC1304: NOVEL
BEE.S

(A2),DD
$FC1316

;LN SIM - if no successor then this
;is end-of-chain dummy server so exit

$E(A2),A1/A5
IAS)
$FC1316
(A2),A2
SFCI3DI

;IS DATA into Al, Is CNE into AS
;call server code
;d0 non-zero so terminate chain and exit
;LN SACC - get next server in chain
;and loop

NOVEX.L
JSR
BNE.S
XOVEA.L
BRA.S
;crit server

chain

PC1316: bVEA.L
NOVE.N
RTS

;Restore A2 from stack
(A1)1.,A2
(A3)1, $DFF09C ;Clear intro) bits
;all done
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In the first instruction above, the tv_DATA field of the structure
is moved into Al and the W_CODE field is moved into AS. The
IvCODE field contains the address of the routine to be jumped
to when an interrupt occurs and the ry_DATA field contains the
address of data which can be accessed by that routine. In the
case of Vertical Blank, the iv CODE points to the Interrupt
Server Chain calling routine in Exec (see figure 3) and the
W_DATA 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
Exidntr 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 routine pointed to by as,
which is the Di CODE address from the interrupt vector structure.
In the case of Vertical Blank (and several other interrupts, like the
Copper) this will jump to the routine in figure 3.

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 al to reinstall the previous vector.
The interrupt routine that you install with SetlntVector should
clear the interrupt request bit in IN1REQ (SDFFo9C) 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:
nove.v IINTF VxRTn,astomfintreq ;clear VERTB bit in intreq
its
;always exit with an RTS instruction
For an example of how to use SetlntVector routine see
SetlatVecExasm in listing 2.
Note that you should never alter Exec's interrupt vector
structures directly, always use Setint✓ector.
Interrupt servers, and server chains

As we have seen, there are two types of interrupt vectors on In a multitasking system like the Amiga, you need a better
the Amiga the hardware vectors (Ss48Tc) and Exec's vectors system for handling interrupts than just vectors. This is brrsmse
contained in ExecBase. In general you should never alter the several tasks may want to set a particular vector (such as the
hardware interrupt vectors as this will stop multitasking. For Vertical Blank vector) to point to their own interrupt routines. A
applications that take over the whole machine (like games) vector can only point to one mutine at a time so that tasks would
this can be acceptable, but is usually unnecessary.
steal the vector from other tasks, causing havoc.
The interrupt vector structures in ExecBase can be altered to
jump to your own interrupt routines by calling an Exec
routine, SetntVector.

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

This is called as follows:-

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.

oldinterrupt = $etlntVectol(intnumEer, interrupt)
do
d0-0:4
al
intNumber (Do) contains the number of the Paula interrupt
bit's vector you want to change - for instance 3 for VBlank.
interrupt (a l) contains the address of an interrupt server (or
node) structure:
STRUCTURE IS,LN SIZE

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 nonzero value thus terminating the chain.

STROCtURP W,0
;definition of the List Node structure :APTR LN SUCC ; - 0
APTR LN PIED ; - 0
BYTE LN TYPE ; - NT INTERRUPT or NT_SOFfINP for a software int
BYTE LN PRI ; - 0 to 255
APTR UI HANE ; - address of a null terminated string for the
name of this interrupt
LABEL LN SIÉE

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 Al and the IS CODE field into A5
and calls the server routine.

APR IS DATA
APTR IS NDE
LABEL IS 512E

On redtm, if DO returned non-zero the routine exits, otherwise
it gets the address of the next server in the chain from
LN-Successor and loops.

. = address of data for this interrupt
• address of interrupt vector's routine
; sise of this structure
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To add interrupt servers to a chain we use the Exec routine,
AddlntServer as described:
Addlntserver (intNumber,
, interrupt)
d0-0:9
al

0I
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 WaitlOF.

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

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

iruerrupt (Al) contains the address of your interrupt server
strucwre.

The feral server in this chain is the timerdevice server which
controls the VBlank timer device timing.

Server structures are inserted into the chain depending, on the The Copper serves chain initially has no servers in it and only
value of tNJRI in their structure. Higher priority servers will springs to life when a task adds a server to it and sets up a
be added near the top of the chain and will be run rust.
copperlist which causes a copper interrupt by setting the
COPER bit in INIREQ (SD HBO.
Listing 1, AddlntSrvEx.asm, shows an example of adding an
interrupt server into the Vertical Blanking chain to move a The Batter Finished interrupt doesn't run a server chain.
sprite around the screen..
Instead it calls a routine which handles queued Batter
requests set up by the Graphics Library routine QBSBlit.
When adding an interrupt server to the Vertical Blank chain,
never make the priority PR PRI) equal to or larger than 10 The audio channels interrupt vectors are not set up fully until
because the Graphics Library has an interrupt server of either the audio device or some program does SetlntVector on
priority 10 which reloads the copper list each frame; if it is them. See SetlntVecEx.asm in listing 2 for an example.
delayed, the copper list won't get loaded until the next frame
which can mess up double buffering,of graphics.
The Disk Block Finished and Disk Sync Interrupts jump to
routines in the trackdisk.device which controls disk reading
Interrupt server mutines are called with the following and writing.
conventions:
The Software Interrupt is a special interrupt which can be
d0 - scratch
forced to occur by a program either setting the SOFT bit in
dl - scratch
INIREQ (SDFFO9c) or calling the Exec routine Cause, which
will cause a software interrupt to occur.
a0 - scratch
al - server data segment pointer - IS_DATA (scratch)
Putting it all into practice
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 fust server in the chain.

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

If a server alters A6, the next server will receive the altered The program is written in Assembler as this is the best language
value in A6 as the routine in figure 3 does not reload A6 with to use for interrupts because of its speed. The program moves a
ExecBase between calling each server. Thus you should simple-sprite up and down from within the interrupt.
always load A6 with ExecBase yourself if you want to access
Exec from within your server.
Listing 2, SetlntVecEx.asm, demonstrates how to alter Exec's
interrupt vectors.
When your interrupt server has-finished, it should return 0 in
DO to allow other servers on the chain to run. Returning non- The audio block finished interrupt vectors are not set up
zero in DO will terminate the chain.
properly on the Amiga until the audio device is used. Thus
listing 2 sets up a vector to point to my its routine which
System software interrupts
switches off the sound DMA of an audio channel.
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.

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

1-îl9-
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Listing 1: AddlntSrvExeasm
myinterrupt:

; Amiga Interrupts. By Ian Potts. Ic119$9 Coolsoft.

moven.1
bars

m.i
clo1

; Listing 1. Example of Add3ntserver

d2-071a7-al/a6,-(a7)
movesprite
(a7)#,d2-d7/a2-a1/a6
d0

;save registers
;rove the sprite
;restore registers
;let the next server
;in the chain run

10,alldone
moveapriteexit
11,spritedelay
movespritel
1160,apritedelay
Il,alldone
1$fe,apritedelta

;bounced 10 times?
;yes so skip
;moved 160 pixels?
;no, keep moving
;yes, reset delay
;bounced once more
;change direction

rts
; Assembled with DevPac V2.08 By Nisoft Ltd.
opt

d-,oe,ov-

movesprite:

agi.b
beq.a
sahib
bne.s
move.b
sub.'s
mrib

movespritel:

move.' viewportlpcl,a0
lea
ayspritelpc),al
move.]
1160,d0
Cir.1
dl
move.b spriteylpcl,dl
add.b
spritedeltalpal,dl
move.b dl,spritey
CALLGRAP Novesprite

,no debug, optimise on

inrdir

"rad:include/"

include

'exec/exec lib.i'

;exec

include
include

"graphite/graphics_ lib.

;graphics

"graphics/view.i"

;for view stuff

include

"graphics/sprite.i"

;for sprite stuff

include

"intuitionIintuition_'ib.i" ;intuition

include

"hardware/intbits.1

;int bit definitions

include

"exec/N[errupts.1"

;server structure

include "mist/eaaystart.i"
mower;

131,D0

lea

grafliblpchal

;move the sprite

;up/down 1 pixel

;open graphics library
moveapriteexit: rts

CALLEUEC OpenLibrary
move.'

d0, GfxBase

maven

ul,dO

lea

intuilib 1pd,al

initsprite:
;open intuition library

CALLEYEC OpenLibrary
move.1

snooze:

d0, IntuitionBase

CALLEN}

VievAddress

move .1

dG,aO

move .1

v VilvPorLpOl,vlevport ;and first viewport

bar

initsprite

:get a hardware sprite

tat.'

dO

:successful?

bne.s

exit

PO, sigh

move.),

110,alldone

;bounce sprite 10 tires

move.'
aIr.1
clr.b

myinNLV PAI

lea

myint(pcl.al

move.'

IINTB VERTB, dO

;server

structure

;and add it to Vertical
;Blank chain

cnpi.b IO,alldoN

;wait until bounced

bne.s

snooze

;10 times

IN

myint CPO. al

rave.'

innB

dO

move.w

myspritelse num,d0

move.),
move.b
move.b
clr.l

mysprite:

spritey:
spritedelta
spritedelay
alldone:
vievport:
myint:

move.'

;free up our sprite

GfxBase:
IntuitionBase:
graflib:
intuilib:

apriteimage:

GfxBaselpcl.al

CALLEXEC CloseLibrary
rts

;set y position
;direction
;and delay
;successful

ds.b

ss SIEFGP

;single sprite structure

dc.b
dc.b
de.b
dc.b
dc.1
ds.b

0
0
0
0
0
L sIEE

;y position
;direction
;nater of pixels to move
;porter of bounces left
;address of vievport
;interrupt NMI ataddene

dc.l
0
dc.l
0
GRAHAMS
INTNANE
SECTIa7

aprite➢ata.OATA C

;our sprite picture
;in CHIP RAN!

dc.v

0,0

;position control data

dc.v
dc.v
dc.v

381,381,960,960,960,960,65535,0,0,65535
0,65535,65535,0,960,960,960,960,381,38/
SffOt,6fnt

IntuitionBaaelpc) al ;close the Libra es

CALLZXEC CloseLibrary
move.'

130,epritey
(6apritedelta
11600pritedelay
d0

even

CAWGRIP Free6prite
exit:

;none free?
;oh well, exit

initsprite exit: rts

remove our server
;from the chain

CALLRXE.0 Pemintserver
clr.l

;get a simple sprite
;any sprite

even

CALIEXEC Addlntserver

VBRTB,do

myapritelpc).a0
1-I,dO
GetSprite
1-1,d0
initspriteexit

ve.w
(l0,myspriteiss_height ;height is 10 pixels
lea
spriteimage,al
;point to our picture
lea
myspritelpcl,al
move.' viewport(pcLa0
CALLGRAP Changesprite
;change sprite shape

;get address of View

Imyinterrupt,myintrIS C WE
myintsls DATA
;set up our

lea
moveg
CALIGRAF
cnp.l
beq.s

;and exit

D•
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Listing 2: SetIntVecEx.asm
; Amiga Interrupts. By Ian Potts. (c)1989 CoolSoft.

snooze:

; Listing 2. Example of SetlntVector
Assembled with DevPac V2.08 By EiSoft Ltd.

incdir
include

aq.v

10,channelOdata+8 ;wait for sound to finish

bne.s
move.1
move.'
CALLEXEC

snooze
oldint(pc), al
IIEt0 ADOO,dO
SetlntVector

;restore old interrupt code

move.1
Ivavelength,d0
move.1 vavefoamlpcl,al
CALLEYP.0 FreeMzn

;Free up sound waveform

exit:

rts

:and say goodbye...

startsound:

add.v

'rad:include/'
xec/exec lib.i'

include 'bazdware/intbits.1

:for int bits

include 'hardware/deabits.i' :for audio DIA
Include 'hardware/custom. i'
include 'exec/interrupts.i"

:for chip registers

mom
or.w
move.w
move.w
cry
move.w

;for server structure

include 'sisc/easystart.i'

custom

egu

Sdff000

;address of custom chips

move.)

lvavelength,d0

;get memory for waveform

move.1

IEGW_CRIP!IIEJB'_PUBLIC, d1

12,1(al)
I(all 40
10EAF SEPCIAtDMAF EASTER, dO
dO,customtdaacon
;start audio DEA
6(a1),d0
IINIF SETCLA,d0
dO,customfintena
;enable audio interrupt

i8

I1a11,customtdnecon
6(a1),customtintena

;stop audio DMA
;disable audio interrupt

soundinterrupt: cmp.v
beq.s
sub.v
cmp.w
bne.s
bsr.s
soundintexi

10,81ai1
soundintexit

:played waveform enough
;tines? yes, exit
;no count down tines
;all done?
o exit
;switch off DMA
;clear Interrupt bit
;exit interrupt

soundint:

IS _S121

;interrupt server structure
;for installing our routine

aud0
DEAF AODO
INF ADDO

;pointer to audio channel regs
;dm bit
;interrupt bit
;no of tines to repeat sound+2

stopsound:

move.w
move.w
ts

CAW&BEC Alloclles

copywa
ave:

apyvaval:

tEl

dO

:got it?

beg

exit

:no, exit

move.1

d0,waveform

move.1

11600-1,d1

;copy waveform into

move.1

vaveformipcLal

'aemry 1600 times

lea

wavetablelpci,a0

clr.1

do

move.1
addg.l

(ao,d0),lall+

i
bne.a
&ra

124, dO
copywavel
dl,capywave

channelOdata: dc.l
dc.w
dc.v
dc.v
oldinL

dc.1

0

;pointer to old interrupt
;node structure

waveform:
wavelength

dc.l
ego

0
1600+24

:address of waveform
;length of waveform

wavetable:

dc.b
dc.b

;triangle wave
120,100,80,60,10,20,0,-20,-10,-60,-80,-100
-120,-100,-80,-60,-10,-20,0,20,40,60,80,100

11,d0

move.1

Isaundinterrupt, soundint+IS CODE

mve.l
clr.b

IchannelOdata, soundintsIS_DATA
soundintalti PRI

lea

soundintlpcLal

ravel

1121IB AWO,dO

CALLE%EC SetlntVector

;set up our interrupt routine

move.1

;returned previous vector

move.1
move.w
move.w
mve.v
move.w

~

ds.b
even

11,81a11
10,8141
soundintexit
stopsound
61a11,custoi+intreq

dO,oldint

waveform, custoetaud0+acytr
fwavelength/2, cuatom+audO+ac_len
164,custm+aud0+ac vol
1240, costom+audO+acyer
1l,channelOdata+8

lea

channelOdatalpc),al

bar

startsound

;play sound once

;start channel 0

Lazi
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AMOI - A Maker Of Islands
Creating real landscapes with the help of fractals
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!

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
What follows is a discussion of the development of a supports recursive procedures, and is reasonably quick to
landscape modelling program that was submitted for final year execute; there are many programs in the public domain that
B.Sc. Honours Degree project in March 1989. It has recently use this algorithm. The process suffers from several drawbacks
been converted from its original IBM PC format to run on the however. The process is entirely random so the user has no
Amiga and has been somewhat redesigned to take advantage control over the shape of the landscape produced; and the
of the extra facilities and processing power available.
landscapes generated are characterised by a very jagged and
rocky appearance that, though impressive, only simulates a
The article is in two parts, the first being a description of the small section of the varied terrain given to us by millennia of
techniques, algorithms, and principles behind the program and erosion. In all of the work by MandelBrot, I have never seen a
the second a guide to using it and creating your own rolling landscape.
landscapes. They have undergone only minor alterations to
correctly reflect the Amiga version.
Generating real landscapes
Editors note: the source code for AMOI runs to over 2000 So, if fractal techniques offer little opportunity for realistic
lines and would take up a large proportion of this issue! landscape modelling, why don't we use data provided by real
Therefore, I'm afraid that we have had to leave it out. life and utilise genuine Ordnance Survey data for generating
However, the full source code and the executable version of our landscapes?
AMOI, are contained on the TransAmi disk for this issue.
Well, we could do; the Ordnance Survey (o.s.) organisation
Fractals
have begun the huge task of computerising their maps and we
had available two files from os. The first was a simple height
The primary interest for this project was in generating fractal grid for an area of South Wales and the second a unique
and pseudo-fractal images as demonstrated by MandelBrot in attempt to represent all the information held on a normal os.
'The Fractal Geometry of Nature', but as I investigated the map-sheet this time relating to areas of Yorkshire. However,
concepts underlying his work I soon established that only the the Yorkshire map alone required something in the region of
simplest forms were capable of being implemented on the 400 Mbyte of our Polytechnic's main VAX disk storage and
hardware I had available.
came with a 200 page record format manual - not many people
were going to type that in, and anyway the data they hold is
The most basic fractal algorithm is that of 'random mid-point fixed; they produce the same landscape each time and do not
displacement'. This assumes a plane to be composed of a allow the user to express their creativity, which is of course,
series of smaller planes and these smaller planes to be half the interest.
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 tp specify contour lines (using a simple mouse driven
distance and a random direction away from their original interfa&) and then develop code to process these contours to
position. The same process is performed on the centre point of produce a tree dimensional projection of the landscape
the plane.
suggested by those contours, with additional fractal
t-I
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'influences' in an attempt to make the landscape more
realistic. Further, an algorithm was defined to provide the
landscape generator with some rules for rendering slopes and
plains. Low-lying ground is drawn as sand gradually changing
to a band of trees before fading out to rocky mountain slopes.

The tools provided for creating contour maps are all available
from the main program screen where a smallish (256x200
drawing area is bounded by a white box. Contour lines are
traced in this box using the mouse and the user is provided
with 15 colours to flood the desired areas (indicating heights).

Aside from the basic function, the options were added to
provide storage and retrieval of map information in three
formats.

A full description of the user interface is given later in the
article. First, we shall describe the techniques used to take a
sketched contour map to the final projected image.

1 As a contour map. This can then be retrieved for
amendment or for landscape reproduction at a later date
(perhaps after the projection algorithms are redesigned,
allowing for experimentation). Being an Amiga program, we
decided on an IFF format for the contour map. This allows
people with Deluxe Paint and the like to modify maps with
significantly more powerful tools than those provided in AMO11.

Interpolation techniques
The heart of the software lies in the routines that convert the
contour data into a three dimensional image. The main
purpose of these functions is to round out the stepping effect
between the different levels of contours.

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 sixty-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 contour map.
3 As an 1FF format image file from the final landscape The first job that the routine must perform is the elimination of
projection. This provides the user with a great deal of contok lines. This is because the routine that gets the contour
flexibility, as well as allowing us the means to off-load the data uses the colour 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
H

fav1

4j-

O10

~• Transactor for the AMIGA
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.

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 A problem occurs with points near the edge of the
grid as we cannot get values beyond the grid and soif 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 army 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 not 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 first 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
(i j) a plane is made from the grid points (i j), 0+1 j),
(i+lj+l), and (ij+1) and the main projection function
draw-poly() is called. The function takes as parameters the
grid coordinates and calculated heights for each of the corner
points of the plane.

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.

drawjoly() 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.

The first would be to scan out from the point until contours of
lower and greater height area are met (in a similar manner 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 a certain area around it.

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 i1id points and calls itself four times, once for each of
the newly created surfaces. The mid-point displacements can
be identified by the in prefix in the listing.

4—I
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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 'backplane 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.
To determine if awe are dealing with a back-plane it is necessary
to evaluate the surface normal of the plane and the vector of the
view plane normal. If the dot product of these two vectors is
negative then the plane is a back-plane and need not be drawn.
For this algorithm to work it is essential that he vertices of each
polygon comprising the shape are ordered in an and-clockwise
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:
lp
led
la
Ka

The intensity of the light source
Coefficient of reflection of light source
Intensity of ambient light
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
I 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 I
so that it stays within the bounds of the colour table.

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 fine' kind of
message so you can send them to your friends. Well, to cater
for just this pression, AMOI provides an top save facility.
IFF support
As explained in the initial few paragraphs, providing IFF
manipulation greatly increases the flexibility of AMOI.
Unfortunately, this does rather mean we have to write a whole
load of support code to provide IFF 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 fmd
almost everything we need to know about the incoming or
outgoing picture.
When loading and saving a landscape picture, the routines 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 IFF support, a
definition of IFF is needed.
IFF and the IFF ILBM

In version 2.7 of AMOI, 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 Ix, ly and Iz. If you
wish, you could alter them to move the light source. Note that
lx, ly, and h 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 IFP file format was devised by Commodore and Electronic
Arts, and is an attempt to provide a means of storing data in a
machine independent form. 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 file formats on the
Amiga and is rapidly gaining favour in other environments.

The function (called plane_colour32() 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 (x0,y0,z0)-(xl,yt,z!) and
(xl,yl,z1)-(x2,y2,z2).

The format 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, VHOR, ILBM) and its length. By
specifyarg 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.
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With the majority of IFF files, die first chunk can be relied on to
be a FORM type. More complex IFF files can be built on CAT and
LIST types, but they don't often occur - you can cater for them if
you like, but AMOI is long enough as it is! So we will have:
4 Bytes 'FORM' (identifying this as an 1PP file)
4 Bytes Form length (how long the file is)
4 Bytes 'ILBM' (what son of IFF 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 BMIID chunk in an IFF file may come before or after the
BODY chunk, but in some cases this can be impractical.
BMHD Chunk:
4 Bytes 'BMHD' (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 bitplanes, compression technique used and so on. The full details
can be seen in the Load1FF() function in the source code.

41OI
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 112M
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. To distinguish between a run control
and a non-run control, the sign of the byte is altered.
0 to 127 indicates a mn of 1 to 128 bytes.
-1 to -127 indicates a non-mn of 2 to 128 bytes.
General program comments

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 emplo• ed.
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 IPF 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 IPF 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

AMoi centres around the familiar wait on an man, message
port. When a user action is reported, die program executes a
large switch statement selecting which type of input was 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
DrowlFill 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 (FLOST) 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).

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 them will be one corresponding Using FastFloodO
line in each of the bitplanes of that image. This is where the
phrase 'interleaved bitmap' comes in and an IFF ILBM file will If you read the FastFlood( article in Volume 2 Issue 1 of
contain the first row from bitplane 0, bitplane I, bitplane 2 and TransAmi, you will know all about the fast replacement for the
so on, then the second row from bitplane 0, bitplane 1 and so inbuilt P400d() function which has now been incorporated into
on. In this way the whole image is built up. This format is AMOI (well, AMOI was the original inspiration for its
particularly suited to the Amiga display system.
development). The listing of AMOI assumes you are using the
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fasyelood.h file and because of this has a short sequence to
ensure that AMOI has been mn 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 find the default stack for this CLI. You may
remember FastFlood() requires 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 FastFloodQ remember
that you will have to link in the fasrpixel.o object from the
assembler support code.
If you don't have the FastFfood() code (or you simply like
sitting around staring at your Amiga's screen) then you can
remove the *include "fast flood. h^ line and replace the one
call to FastFloodQ 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 Amos, 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, CII be quite happy to tell them what sort of
improvement it makes!

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 hail 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. Now that selecting a contour colour assumes that the
next thing you are likely to want to do is fill, and so it
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 pointer to the drawing
box. Initially the mouse trail 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 trailing and then repeat this
process until all your contours are drawn.

The AMOI user instructions
The current version (V2.7) of AMO! is designed to mn on a
basic 512 Kbyte Amiga, and the results can be printed
(although AMO! doesn't have any direct printing 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.

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/Fit! 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 arrow 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 at a time.
When you have finished editing your contour map it is
advisable to store it to disk for future use.

The AMOI Screen
AMOI menus
When AMO! is run, a custom screen is opened with some
simple gadgetry dotted around inside it. The main part 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 hand side them will be a selection of
colours (fifteen in all) and these are contour height indicators,
much like a key on a normal geographical map.

4-f

The AMOI screen has a small menu bar divided into two
areas; Project and Generate.
The Project menu prbvides access to all disk Ln (such as the
saving of contours mentioned above) and the ubiquitous About
and Quit options.
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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 details 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.

Fractals (from the Generate menu) is an on/off option that
allows you to select or deselect the 'fmctalisation' 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
The first stage of the Process option is contour removal and routines also require the fastpixel.o support functions (with a
this is pretty quick. The second, interpolation phase, depends minor modification).
in the number and complexity of contours you have drawn, so
small islands take less time to process than complex rolling Conclusion
hills and valleys.
The Amiga version of AMOI was written for Lattice C version
The Interpolation bar is then replaced by another eroding bar 5.0 and its source currently occupies some 61 Kbyte of my
with the title 'Calculating' (which stands for 'Calculating hard disk. That's quite a bit of typing which we don't really
Aggregates'). Once this bar has decayed (and it fairly whizzes expect many people are going to want to do - and that's why it
by on the Amiga) the map has been generated.
is provided on the TransAmi disk for this issue.
You can now save this generated map to-disk to eliminate the What we do hope is that some of the techniques demonstrated
need to re-process the contours each time you wish to view the in the project (such as IFF manipulation, menu control, 3D
landscape. This is done with the Save Map option from the projection, backplane removal, surface shading, fractalising,
Project menu. The map data will be saved as a MAP file. and interpolation) will be useful. It's quite surprising how
Once the file has been saved you can now generate a view of often the surface shading algorithms can be used, for example
the landscape.
to make a dull 3D graph into a dynamically shaded portrayal
worthy of 'The Money Program'.
To view the landscape, select the in 32 colours option hanging
off the View option in the Generate menu and after a while If you do become fascinated with creating your own landscapes,
(and one Decaying Alert) the projected landscape will appear.
as we did, you may be interested to know that version 3 will
soon be available from us which, apart from having a much
You cannot view a freshly drawn landscape without prettier front end, thanks to Deluxe Paint, implements both HAM
processing it and so replying 'No' to the 'Shall we Process ?' landscapes and a user definable light source.
question will simply return you to the normal operating mode.
Transactor has kindly allowed us to use this article to advertise
The view screen
version 3.0 which will cost £.4.99 + disk. For this you get the
C and Assembler source, object (compiled with the debug
When it is generating a landscape, AMOI keeps the drawing option enabled to allow closer analysis), binary and several
screen to the back of the display for optimal performance. sample landscapes.
When the generation is complete, the screen is brought
forwards and a new menu becomes available. The viewing I'm afraid we don't have the resources to stock-pile disks, so
menu has just two options, Title Bar and Exit, which are both in order to provide a quick turnaround, we decided to quote a
pretty self-explanatory. To help maintain your current screens, lower price and ask you to supply your own disk (which will
AMO1 automatically asserts the View Screen's title bar when be the one you get back!). It would also be a great help if you
you exit the display mode - this ensures you don't ever loose could prefonnat them (ons or Fps).
other screens behind it.
Please make cheques payable to Danny Ross and send them to:
Other options
54 Fore Street,
Other facilities provided on the main screen menu bar are
Bradninch,
quite straight forward:
EXETER,
Devon EX5 4NN
Clear (from the Project menu) will clear the drawing area,
England
restoring it to the blue of sea level. You are asked for
conformation.
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HARDWARE
Amiga A2000 & single floppy disk
£1200.00
Amiga A2000 & double floppy di&
£1180.00
Amiga A2000, single floppy disk &
£1395.00
10845 Colour stereo monitor
Amiga A2000, single floppy di k. 2090 £1750.00
hard disk, 10845 monitor
Amiga A2000HD, single floppy disk,
£2500.00
2094A 40Mb hard disk, 10845
monitor
Amiga A2000, A2620, single floppy
£2900.00
disk, 10845 monitor
Amiga A2000, A2058, A2094A, AGA £4053.00
Picker-Fixer, 14" high resolution
colour monitor
Amiga A2000, A2058, A2094A,
£4166.00
AGA Flicker-Fixer, 15" FST high
resolution colour monitor
Amiga A2000, A2058, A2094A,
£6080.00
AGA Flicker-Fixer, 21" FST high
resolution colour monitor
Amiga A2000, A6820, A2090A,
16556.00
AGA Flicker-Fixer, 21" FST high
resolution colour monitor
Amiga A2000, A6820, A2058, A2094A, £8170.00
AGA Flicker-Fixer, 21" FST high
resolution colour monitor
Amiga Air Miles Pack including:
£499.00
ASW, A520, Easyl disk wallet,
Star Ray, Nebulas, Who Framed
Roger Rabbit, Spit Paint &
500 AER MILES FREE

DATABASE
SPREADSHEET
Acquisition
Analyse
Data Retrieve
Day by Day
Digi Cale
Hone Accounts
Maxiplm500
Maxiplan Phe
Micro Fido Fler+
Suçelhse Professional
Superbesue Personal
SupeBsan
The Director Toolkit

Amiga A500, TV modulator, Spitz
£375.00
Amiga A500, 10845 colour monitor
1650.00
AmDrive 30Mb hard disk (A500)
£399.00
Integrator II- 30Mb hard disk, floppy £649.00
disk, 1Mb RAM expandable, SCSI
controller with din port
Amiga 10845 colaur monitor
£299.00
NEC Muhisync II 14" monitor
£535.00
Amiga 15" FST colour monitor
£851.00
Amiga 21" EST colour monitor
£2737.00
Philips 8833 monitor
£279.00
A2086 XT Bridgeboard
£530.00
A2286 AT Bridgeboard
1869.00
A2058 2Mb RAM
£699.00
A2090 Hard Disk
£399.00
A2092 Hard Disk 20Mb MS-DOS
£400.00
A2094 Hard Disk 40Mb
£1175.00
GVP Hard Disk 45Mb (A2000)
£799,00
GVP Hard Disk 80Mb
£1200.00
Hardframe (A2000)
£219.00
Supra 30Mb Hard Disk (A500/A1000) £699.95
Amiga 1010 disk drive
£149.00
Ext 3S" drive, thru port & switch
£99.00
Standard external disk drive
£90.00
8-UPI FaSRAM (unpopulated)
£149.00
EXP 1000 - 1Mb RAM (A500)
£499.00
Starboard2 26@ RAM (A500/A1000) £699.00
Surboard21Mb RAM (A500/A1000) £499.00
ProRAM A2030 (unpopulated)
£149.00
A501 512k RAM
£149.00
Minigen Genlock
£99.00

WORDPROCESSING
DTP
£249.95
£79.95
£57.95
£29.95
£39.95
£29.95
£99.95
£149.95
£139.00
£246.00
£99.95
£99.95
(29.95

Micro
Anvika
C•o•m•p•u•t•e•r•s
220A TOTTENHAM CT RD
LONDON W1P 9AF
TEL: 01-636-2547 (5 LINES)
FAX: 01-631-3667
TELEX: 94016414 ANVI G
A2300 internal Gmlork (A20130)
SuperPie Genlock & frame grabber
Megni 4005 Genlock (A2000)
Neriki Pro Gerdock (A2000)
A520 TV modulator
AGA Flicker-Fixer
Flicker Master
A2620 -68020, 68881 & 68851
CMI Accelerator board
CMI Accelerator board & 68881
GVP 68030, 4Mb 32-bit RAM
Mouse lime (A1000)

GRAPHICS
DESIGN

CAD

City Desk
£114.95
Cygnus Editor Professional £8995
Excellence
£219.00
Kindwords v2
£49.95
Professional Page v1.2
£246.00
Pageseuer
£159.95
TextCrft
£56.00
Text Ed Plus
£59.95
TexiPro
£57.50
The Works
£199.95
(Platinum edition)
Write & File
£99.95
Word Perfect
£229.95

Draw Plus
Draw 2000
IntroCAD
Pro-Board v2.0A
Pm-Net
X CAD
X CAD Designer

£184.00
£224.25
£57.95
£139.95
£139.95
£485.00
£99.95

Architectural Design disk
Deluxe Punt II
Furore Design disk
Interiors Design disk
Micmbot Design disk

13495
£49.95
£34.95
£34.95
£34.95

HARDWARE
Cherry Cambia Tabla A3 £632.00
Da® Drwd
£74.95
DigiView Gold 61.580/A2404) E129.95
Ray! drawing tablet (A2003) £379.00
Summakach Flua 12"xlT £458.00
ammnaakacb Plue 18'x12' £688.00

FONTS
Caligrapher
Fancy 3D Fonts
Masterpiece Fonts
PmFonts I & II (each)

LANGUAGES

£286.00
1599.00
£1667.00
£1150.00
£24.00
£399.00
£12.95
£1600.00
£179.95
£350.00
£2875.00
£2195

£89.95
£49.95
£159.95
£24.95

UTILITIES

AbsoRAC BASIC 3 £149.95 Benchmark Module l £139.95
AbsohACFortran £295.00 Betdunadr C Library £79.95
ARexxvl3
£39.95 F-BASIC
£69.95
Assernpro
£59.95 GPA BASIC
164.95
Aztec CProfessiaul £199
Hisoft BASIC
£79.95
BBC Emulator
£49.95
HisoftDevPac2 £59.95

LatticeC vS
£219.95
LamceC++
£35650
MCC Assembler
£69.95
MCC Pascal v2
£89.95
Module 2 (developers) £149.95
Modula 2 (standard) £99.95

BAD.
Diskwidt
Disk62-Disk
DOS-2-DOS
FACCB
G0MF v3

£39.95
£39.95
£39.95
£39.95
£2995
£29.95

GOMF Button
Grabbit
PowerWmdowsv2.5
Quanekack v2.2
Supubeck
X-Copy

£59.95
(29.95
/69.95
£49.95
£49.95
£29.95

Prices correct at time of going to press. All prices include VAT.
For an up-to-date price list, contact us at any of the addresses below:
Showroom:
22M Tottenham Court Road
London W 1P 9AF
Telephone: 01 636 2547

13 Chenies Street
London WCIE 7ET
FAX: 01 631 3667

251 Tottenham Court Road
London W1P9AD
Telex: 94016414 ANVI G

We also stock a wide range of printer stands, ribbons, dust covers, disks, cables etc. We endeavour to offer competitive prices and
unparalleled service, advice and support. If you require items not shown on this list, please do not hesitate to contact us.

Attention Transactor readers
All software available at 10% discount - hardware available at special prices, telephone for details.
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❑
❑
❑

New subscription (starting with the nextissue)
Renewal of existing subscription #
Change of address

(number on mailing label)

Name
United Kingdom

Address

Mag
1 year 018.00
2 years 032.00
3 years 0 45.00

Foreign

Disk*

Both*

Mag

Disk*

Both*

038.00

056.00

023.00

❑ 38.00

061.00

070.00

0102.00

0 42.00

0 70.00

❑ 112.00

0 958.00

❑ 140.00

0 60.00

0 95.00

0 165.00

Send orders to:
Post Code
Telephone Number
❑

Cheque/MO enclosed

❑
❑

Please send advertising information
Please send dealer information

Cheque #

Dated_/_/

Transactor (UIO Ltd.
Unit 2, Langdale Grove,
BINGHAM,
Nottinghamshire,
England NG13 8SR

Amount

e

FISH disks U.K. & Foreign: £3.00* each
Disks not yet released are shown 'ghosted out' - these may be ordered in advance
❑ 1
❑ 2
0
0
❑ 5
0
0
0
❑ 9
010
0 11
0 12
0 13
0 14
0 15
0 16
0 17
0 18
0 19
❑ 20
D21
0 22
0 23
0 2
0 25

❑ 26
❑ 27
0 2
0 2
❑ 30
0 3
0 3
0 3
0 34
035
0 3
0 3
ID 38
0 3
El 40
0 4
0 4
❑ 43
0 44
❑ 45
0 4
0 47
0 48
0 4
0 50

❑
❑
0
0
❑
0

51
52
5
5
55
5

0 5
❑ 59
0
0 61
0 6
0 6
0 6
0 6
0 6
0 6
0 68
0 69
❑ 70
0 7
0 72
0 73
0 7
0 75

❑
❑
0
0

76
77
787

0 8
0 8
0 8
❑ 84
60 2
0 8
0 8
0 8
0 9
17 91
0 9
0 93
0 94
❑ 95
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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 TransAmi, Steve Simpson described
the basics of MIDI hardware and wok 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)..

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

Why would you want to write your own MIDI software? In my On a basic hIIDI instrument there are three connectors. These
case, I have trouble humming a tune, let alone trying to play are five pin DIN plugs that are labelled IN, OUT and TIUtU.
Beethoven or Pink Floyd on my Casio keyboard. My interest
lies more in the Instant Music types of software. I dream of The IN, as its name implies, receives data and would normally
software that prevents the novice from playing music that be connected to the our of another instrument (or computer)
which is sending messages to the instrument.
sounds like the torturing of furry animals.
But I fmd very little time to attain such a lofty goal. So I will
let you in on the secrets that I have learned about MIDI 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 convened 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

The OUT connector is used when messages from the
instrument itself are to be sent to other instruments or
computers.
•
The THEW connector is just a pass through of the signals
coming from the IN connector; it allows several instruments to
be controlled by one source.
Reading and writing to a MIDI adaptor on the Amigâ s serial
port is straightforward. Listing 2 is a Modula 2 module
containing all the 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 MIDI is
almost the same for normal RS232 transmitting eight bits of
data with one stop bit and no parity. The only differences
So, what exactly is MIDI? To start with MIDI stands for, are in the ioSerFlags of the serial device and the special
Musical Instrument Digital Interface. MIDI allows musical baud rate.
instruments and computers to interface and control each other
using a standard communication language. Because of the Both the SerRodBoogie and SerXDisabled flags must be set,
complexity of today's synthesisers, and the need to connect and the baud rate set to 31.25 Kilobaud. At this high baud rate,
them to computers or special devices called sequencers, MIDI the serial device is required to work as efficiently as possible
and setting the SerRadBoogie flag forces the serial device to
has become a necessity.
skip much of its internal checking code.
Using MIDI can also indirectly aid in the writing of music by
allowing the composer to record music directly from the Once the serial device has been initialised, reading or writing
synthesiser keyboard. Once a section of music has been MIDI codes is accomplished by sending messages to the
recorded, it can be replayed or modified. During a live device port.

MIDI has only been around since the early eighties, but now
most keyboards costing more than a hundred dollars or so
have MIDI connections on the back.
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The make-up of a MIDI message
The signals that MIDI instruments send and receive come in
five faunas. 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 rust 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 MIDI is to use the following structure:
IF MIDI_In > 127 THEN
(* Handle status byte *)
ELSE
(* Process data byte *)
END;

Next, we must decode the status byte. Them are actually five
types of status byte, each handling a different level of control.
Figure 1 gives the bit patterns of these messages, along with
the formats for the 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 status 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 c MIDI _In;
Channel - OxOF c 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 ANDed together must be
converted 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.

F

TYPE
Maskset : SET OF [0..7];
VAR
•
MIDI_In : BYTE;
Command,Channel : CARDINAL;
BEGIN

CommandMSB = CARDINAL(SHIFT(MIDI_In,-4)) ;
CommandLSB CARDINAL(Maskset(OOFH) * 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 DecodeMlDICommmnd
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
nrPde no data. In this case, because we do not need to wait for
more data from the Dolt 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 I: 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.

~
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Function

Status Word

Data 1

Data 2

Channel Voice Messages
Note OFF

$8c

1000cccc

Note ON

$9c

1001cccc

o xxxxxx
ikry number)
Oxxxxxx

Polyphonic Key Pressure

Mc 101Occcc

Oxxxxxx ynambe1

Controller Change

$Bc 1011cccc

Oxxxxxx

Program Change

SCc 1100 cccc

Oxxxxxx

Channel Pressure

Sac 1101cccc

Oxxxxxx

Pitch Bend

$Ec 1110cccc

Oxxxxxx

(key flambe?)

(controller number)

Oxxxxxx
({eleaec velocity)

Oxxxxxx
(attack velocity)

0 xxxxxx

(after touch)
O xxxxxx
(controller .., him)

(ptogfamnumbel

(after tou 1

(Bend politico LSB)

o xxxxxx
(Bead position MSB)

Channel Mode Messages
01111111=0N

Local Control

Sac 1011cccc

01111010

All notes OFF

Sac 1011cccc

01111011

00000000

Omni mode OFF

$Bc 1011cccc

01111100

00000000

Omni mode ON

SBc 1011cccc

01111101

00000000

Mono mode ON (Poly OFF)

SBc 1011cccc

01111110

0000nnnn

Poly mode ON (Mono OFF)

Sac

1011 coca

01111111

00000000

Song Position Pointer

$F2

11110010

oxxxxxx

Oxxxxx
(am: ••-ition MSB)

Song Select

$F3

11110011

Tune Request

$F6

11110110

SF8

11111000

00000000=OFF

System Common Messages
(song position LSO)

oxxxxxx
(a• : numbe.
(

System Real-time Messages
Midi Clock
Start

$FA 11111010

Continue

$FB 11111011

Stop

MC 11111100

Active Sensing

$FE 11111110

System RESET

SET 11111111

System Exclusive
System Exlusive

SFO

11110000

END System Exclusive

Sri

11110111

o xxxxxx
(mbmfeaures'aID)

Notes:
c indicates MIDI channel number
x indicates arbitrary data
n indicates number of channels to assign voices to

Figure 1: MIDI command summary
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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 byte.
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 ReadAIIMJDI (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 note value is converted 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 marl
instruments key is released the sound on the corresponding
channel is stopped. If new MIDI 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 MIDI command set (a
summary of which is given in Figure I), I should warn the
prospective buyer of a MIDI-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
MIDG For the Casio HT-700, for instance, ninety percent of its
capability is not usable through the Marl 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.

4o[
exclusive. Like 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 are 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 MIDI 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 MJDJ2FregConv 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 are 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
This brings up the first and most important command for those just how much constant pressure is being applied when
looking into high performance instruments, the system playing a specific note. Most explanations of this command
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say that it is used to signify vibrato. It may also be used in the any of its own instruments. This is useful when the keyboard
newer wind instruments, like the new MIDI saxophone. Here, is only being used to send data to the Amiga or other MIDI
the pressure value would show how hard you are blowing into devices.
the mstrument.
The next channel mode message is the all notes off command.
Program change is what is often called the patch number. This does exactly what it says - it turns all the notes off. It is a
Using this command, an instrument with several pre- good command to have if some of the notes get stuck on.
programmed instruments can have the selected instrument
changed. On some keyboards, parts of the range are also used The rest of the channel mode messages are concerned with
to select the rhythm.
how many notes can be played at once. The poly commands
allow two or more notes to be played at once while the omni
Control change is a versatile command allowing control of mode allows only one note to be played at a time. If more
several different types of parameters. Figure 2 is a list otsome notes are sent than are expected, the newer notes will be
of the possible values that may be modified. The selection of ignored.
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 System Real-Time messages
may be recognised by your instrument.
The next set of MIDI commands are the system real time
Channel pressure is similar to polyphonic pressure except that, messages. They consist of only one byte and may appear
where polyphonic pressure represents the pressure applied to between other messages. This is very important to remember.
each individual note, channel pressure affects all notes If you have been receiving note events and then get a system
currently being played.
real time message, then the next data byte should still be
handled as a note event. These messages are all associated
The last channel message is pitch bend. This is one of the with sequencing and they control the starring, stopping and
more fun commands, and is also on most new keyboards. This timing of events.
code represents the position of the pitch-bend wheel - a control
devices which is often used to change the pitch (up and down) The most important of these commands is the timing signal
of a note being played.
which is sent every time the lights blink on the rhythm section
of most keyboards. The signal is used as a metronome. It is
The pitch bend wheel data starts at 8192, which means that best used as a constant update for timing. Because not all
8192 is subtracted from the pitch bend value and then added to instruments are alike a common timing source is needed. An
the value of all the notes currently playing. For the HT-700 instrument with a rhythm section should have a switch to go
and many other keyboards, only the most significant byte is between sending and receiving this command.
used so the data starts at 64. In the program example, each
pitch is added directly to the period sent to the audio device.
MIDI is a very capable interface that allows a lot of flexibility.
The example in this article falls way short of using the
The channel mode message is used to control the keyboard complete set of commands possible, but they can be added
characteristics. The local control off command allows the with very little work. Just remember the rules and don't hit
keyboard to be used only as an output device without playing any notes out of key.

Continuous controllers (MSB)

Continuous controllers (LSB)

0

32
33
34
36
37
38
39
40
42
43
44-63

1
2
4
5
6
7

8
10
11
12-31

undefined
Modulation wheel
Breath controller
Foot controller
Porlamenta time
Data entry MSB
Main volume
Balance
Pan
Expression controller
General controllers

undefined
Modulation wheel
Breath controller
Foot controller
Ponamento time
Data entry LSB
Main volume
Balance
Pan
Expression controller
General controllers

Note:

•If a continuous controller requires a data range> 0-127, two controller parameters may be sexy
one containing the MSB of the data and the other the LSB using different device numbers.
• For data in the range 0-127, only the MSB device numbers are used.
•Same manufacmren use non-standard centroaen and therefore non-standard controller numbers

Switch controllers
(Data: on=127, off =0)
64
65
66
67
69
80-95

Sustain pedal
P0rtamento
Sostenuto
Soft pedal
Hold 2
General controllers

Miscellaneous controllers
96
Data Increment
97
Data decrement
98
Un-registered parameter LSB
99
Un-registered parameter MSB
100
Registered parameter LSB
101
Registered parameter MSB
102-121 undefined
122-127 Reserved for mode messages

Figure 2: Controller parameter device numbers
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Figure 1: MIDLdef

` Sendaaitîrite4cial:
` This procedure does a vaitl0 write to the serial device.
` io - external I/O port created by Start MIDI.

*1
`I
9
*1

'
data - address of the area of Remy to send.
9
, length = nudger of 8 bit bytes to send, starting from data. al
•
Name: NI)I.DEP
' Created: 01/06/89 Updated: 00/00/09 Author: Daniel Brookshier
' Description: MIDI Read/Write utilities.

au,u„•**s*u,..,.uu,.n**ut ttttt...u„*n.,*,,,**4*,*,u,.,«.,,u.9

DEFINITION NODULE MIDI;
FRN SYSTEM IDPORT ADDRESS,BYTE;
PRN Ports IMPORT MsgPortPtr;
PRN Serial0eviœ IMPORT IOExtSerPtr;

l'

(t-•
9

,1
l' AbortMIDI:
r This procedure closes the serial device and deletes the port at
P and external I/O port.
*I
1•

lourer = external I/O port created by StartMIDI.

P

Port = serial presage port created by StartMIDI.

ROCEDURE S ndWaitNriteSerial(VAR io
: IOExtSerPtr;
data : ADDRESS;
length : LONGCARD) : INTEGER;

*I
`I
at

PROCEDURE AbortMIDI IVAR IORser : I0ExtSerPtr;
VAR Port : MsgPortPtr 1 ;

p StartMIO1:
*1
p This procedure sets up the serial device to allow reads and
*)
(• writes at 31250 bytes per second, eight bits per word with one 9
P stop bit and no parity, Note that SerpadEoogie flag is set to 9
1* allow high transfer speeds need by MIDI devices.
9
I• IORser - external I/O port to be created.
*1
P
Port - serial message port to be created.

1•

9

PROCEDURE StartMIDEIVAR 10Rser : IOExtSerPtr;
VAR Port : MsgPortPtr 1 : INTEGER;
END MIDI.

Figure 2: MIDLmod

p ReadSerial:
p This procedure does a Polo read Ron the aerial device.
io - external I/O port created by StartM101.
p
data - address of the area of memory to write to.
P length = maker of 8 bit bytes to read.

(*«*******************
uuuuuu* unanu,uuuunuuu*,unuuuu, *
'ame:NIDI,Nyf
, •
•
Created: 01/06/89 Updated: 00/00/89 Author: Daniel Brmkehier
'
Description: MIDI Readmrite utilities.

«u* ******..nu**.u.n....u,.u..u*,**** IMO* ,*t**t***t*u.u,,.u..l

PROCEDURE ReadSerial( VAR fo
: IOExtSerPtr;
data : ADDRESS;
length : ICNGCARDI:INTEGER;

p This rocedure
I' This procedure ss a slightly
ne quicker version of ReadSerial.
P as only a pouf lteo read one byte because we wet process it
p as seon as ernaibI/. NOTE no error control!
p ie = external I/O port created by Start M
ta to.
1• Ayresmnge =byte to store the octal data

l'

IMPLEMENNTATION NOULB MIDI;
FROM
FROM
FROM
FROM

•
'

PROM
FROM
PROM
PROM
FROM

CPrintTerminal IMPORT printf;
ForprtString IMPORT Format,FormatArg;
SYSTEM IMPORT BYTE,ADR,ADDRESS;
I0Devices IMPORT CiDlonStd, IOStdReg, OperDevice,DoIO,NaitIO,Begin10,
SendIO,Cmfpead,CiSMrite,CloseDevice;
IœevicesUtil IMPORT CreeateExtI0,Deleteg1I0;
PortsOtil IMPORT CreatePort, DeletePort;
Ports IMPORT MsgPortPtr;
Lists IMPORT Remeve;
Input IMPORT Readlnt;

PROCEDURE ReadSerialBytewAR io:IOExtserPtr;VAR ByteStorage:BYTE);

p NOTE: details of the Serialoevice inorts are given as cmoants at
p Writeserial:
9
p This procedure does a wait10 write to the serial device.
9
io = external I/O port created by StartMIDI
9
(*
P
data = address of the area of memory to send,
9
p
length - amber of B bit bytes to send, starting from data. 9
(
)
PROCEDURE NriteSerial (VAR io
: IOExtSerPtr;
data : ADDRESS;
length : EDWARD) : INTEGER;
l'
—
*I
p WriteSerialEyte :
*1
I' This procedure is a slightly quicker version of Readserial
•1
P It only attempts to write we byte because w nut get :id of 9
*(
p it as soon as possible to continue processing.
*I
p NOTE no error control!
p
io = external I/O port created by Start MIDI.
p
ByteStorage - byte to send to MIDI devices
9

PROCEDURE WriteserialRyte (VAR io: IOExtserPtçEytestorage:BYTE);
H

PROM SerialDevice IMPORT
I'COISTaI
SerialNaw P. serial.devicé•I.
SDCmdOuery
p - Cw11on5td a 0;4 I,
SOCmdRreak
p - GvDlmstd a I;9,
SOCmISetParanep - CmNmStd a 2;9,
tTYPE*I
P array of termination char's q
IOTAirayPtr r- POINTER TO IOTArray;•I.
IOTArray P. RECORD
Tecm9:ray0 : IDICCARD;
TermArrayl : 1,011=D;
END;'1,
(•CONST*I
p 10StdR:gwst.ioFlage - IOFlagsSetl 1 9
105erBufRead (• - 7; row read buffer bit 9,
IOSerQuemd
I• = 6; get-queued bit 9,
IOSerAbort
l' - 5: st-aborted bit 9,
IOSerActive
p = 4; Nat-clued-or-current bit •1,
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('TYPE')
SerFlagsp = (SerParityOn, r parity-enabled bit 9
SerParityOdd, p parity feature enabled bit `)
Serlwire,
r RS232 7-wire protocol 9
SerpueuedBrk, p queue this Break ioRgst `I
SerRadSoogie, l' high-speed mode active bit used for 11ID19
Sershared,
l' non-exclusive access bit 9
SerEOPNode,
(' FOP mode enabled bit '1
SerXDisabledl; (' xOn-x0ff feature disabled bit 9'I,

SetEalnvPawm
SCLErrLineErr
SerErrNotOpen
$erErrPortReset
SerErrParityErr
SerEnrtnitErr
Se[E[rTl,nelErr
SerErrOufOverflav
Se[EfrNcOSR
Se[E[rNaCTS
Se[ErrDetectedBreak

SerFlagsSet ('= SET OF SerFlags;9,
SerExtFlags p- ISEXtNark, l' if ®rk=space, use mark bit')
SExtNSPOn, I' mark-space parity blt ')
SEER, SEPS, SEPI, SEES, SEF6, SEFI,
SEES, SEES, SEF10, SEP11, SEF12, SEP13,
SEF11, SEF15, SEF16, SEf17, SEP18, SEP19,
SEF10, SEF21, SEF12, SEP23, SEP2/, SEP25,
5EFE6, SEF27, SEF18, SEERS, 5EP30, SEP311;q,
SedxtFlagsSet p• SET OF SerExtFlagr,`I,

l'= 5;'L
p• 6;9,
I'^ l;').
p= B;9,
p= 9;'),
I r- 10;'L
l'- 11;'L
p- 11;9,
p= 13;9,
l'= 14;9,
Ir' 159;

VAR
Pang; ARRAY [0..31 OF FormatArg;
N

(r

Port : NegPortPtq
IORser : I0Ext5erPtn
1,7,3 : INTEGER;
buffer : ARRAY 10..10961 OF BYTE;

SerStatus p- IlOSTOverRun,
t' status work REP overrun bit 9
IOStwroteBreak, l' break vas latest output bit 9
IOStReadlreak, p break was latest input bit `I
IOSTXOfarite, (' transmit currently xOFF'ed bit 9
IOSTXOffRead, p receive currently EIFP'ed bit 'I
IOSTS, IOST6, IOSTI, 105T13, I05T9, I057I0,
105111, IOSS'12, I05T13, 105T19, IOSPISI;9,
SerStatusSet p= SET OF SerStatus;9,

AbortNiDl:
This procedure closes the serial device and deletes the port
and external I/O port .
[Ober = external I/O port created by StartNIE1.
Port - serial sessage port created by StartNIDI.

e
you Ment (!!!J use a 9
p CIOExtS r- Ie YOU ACCESS the serial.device,

(` IOExt9r-a9 1 structure or you wy overlay innocent memory
9
pr .'.00m,.a.r.ao ........... ...r.rrrr.rrr.r.rr.,.r.rr.,.r r..r.r .9

10ExtSerPtr (r= POINTER TO IOExtSer;9,
IOExtSer p= RECORD
IOSer
IOStdbq;
iütlChar : LONGCARD; p control char(ordeexoN,xOFF, INC), ACE)`)
ioRBuflen
IONGCARD; l' length in bytes of serial read but 9
ioextFlags : SerExtPlagsset; p additional flags sea above) 9
ioBaud
ICMGCARD; (' baud rate requesterd (true baud) 9
ioBrkTiim
ITNGCARD; p duration of break signal in microsec')
ioPetbray : IOPArray; It termination character array 9
ioPeaAen
BYTE;
p bits per read char (1 of bits/ 9
icYritelen : BYTE;
p bits per write char (I of bits) 9
io5tip9its : BYTE;
l' stapbits for read (I of bits) 9
ioSerFlags : SerFlagsSet l' SerPlags bit dets above')
io5[atus
. SerStatusSet:
END;') ,
status of serial port, as follows:
BIT ACTIVE PIAICTION
low busy
low paper out
low select
low Data Set Ready
low Clear To Send
low Carrier Detect
low Ready To Send
low Data Terminal Ready
high read overrun
high break sent
1
high break received
1
high transmit x-Ou ed
1
high receive x-OFFed
13-1
reserved
CONST')
SerErrOevBusy
l'= 1,9,
SerEr[BatdMisdtch l'= 1;`I.
SerElllnvBaed
p= 3;9,
SeCErrBuf6rr
P- 4;`).

H

9
')
'I
')

ROCEDURE AbortNID](Va IORser : IOExtSerPtrVa Port : NegPortPtrl;
RUIN
C1oseDevicel30Rner);
Del¢[eEYt10110Rser1;
DeletePott(Porti;
END AbortNlDl;

I*
(` ReadSerial:

(' This procedure does a DolO read fron the serial device.
io - external I/O port created by StartNIDI.
1'
(* data - address of the area of memory to write to.
(' length a nuder of B bit bytes to read.
PROCEDURE ReadSerial(VAR io:IOExtSerPtr;data:ADDRFSS;1ength:lONGCARDI:INTEGER;
VAR
err : INTEGER;
BEGIN
l'

p Setup External I/O with parameters for write. 9
WITH io .IOSer DO
icOata := data;
ielength := length;
icComand CniRead;
END;

p Do Oo10. Note that you are stuck in this procedure 9
')
p until the entire buffer is filled.
err := DOIO(io);
IF Orr 0 (I) TIEN
PargIOI.N :e err;
printf(*Error in NriteSerial: W\n',Parg);
END;
Eim ReadSerial;

1saf

49,

D.

4

Transactor fonts AMIGA

•
(t Readseriaedyte

---•1

:
p This procedure is a slightly quickerversion of process
r It only attempts to read one byte because we mort
it
p as socs as possible. NOTE no error control!
r
io = external I/O port created by Start NIDI.
(1
Bytestonge = byte to store the serial data to,

q

•I
w)
t)

l'
err := Detail );
END NriteSerialByte;

')
p SendtaitNriteSerial:
')
l' This procedure does a vaitlO write to the serial device,
')
io = external I/O port created by Start MIDI.
e)
data = address of the area of memory to send.
t)
l'
p
length = number of 8 bit bytes to send, starting from data. t)

q
•
I

I'
err := DOI01iol;
ENDPeadkrialByte;

•
I
External I/O with parameters for write. •)

•)
Y Do a DolO. This will send the one byte •)
•)
✓ to the MIDI devices.

•1

procedure

•
✓Setup

WITH io.E0Ser DO
ioData := ADR(Bytestorage);
iolength := 1;
icCommnd := Cmdxrite;
END:

p Setup External I/O with parameters for a one )
0 char read.
')

l'
p Do Do10. Note that you are stuck in
0 until one byte is received.

err : INTEGER;
BEGIN

q

PROCEDURE ReadSerialByte(VAR io:IOExtSerPtr;VAR ByteStorage:BYTE);
VAR
err : INTEGER;
BEGIN

l'
WITH io.IOSer DO
ioData := ADR(ByteStorage);
iolength := 1;
ioComand := Cm:Read:
END;

va

1

)

•
Nriteserial:
•
This procedure does a waitlo write to the serial device.
• io = external I/O port created by StartNIDl
• data = address of the area of memory to send.
• length = number of 8 bit bytes to send, starting from data.

♦)

11.
•I

t)

t)

l e Setup External I/O with parameters for write. al

•I

RCGEDURE Nriteserial(VAR io:lOExtSerPtrdata:ADDRESS;length:LONGCARD):INTEGER:
AR
err : INTEGER;
EGIN

p Setup External I/O with parameters for w rite.

•I

('

9

WIPE io^.IOSer 00
loData := data;
iotength r length;
iMamand :- Cmdlrite;
END;
I•
✓ Do a Nait10,
err r N(
> LI)11EN
IF lea o DI TEEN
Farg(01.N := err;
printf PError in Nriteserial
END;
END SendWaitNriteS,rial;

♦)

WITH io .IOSer DO
icOata := data;
iolength := length;
ioCommnd := CmBNrite;
END:
•)
1♦ Do a NaitlO. This will send all the buffer •)
r to the NIDI devices.
•I

Vn',Fargl!

(' Start:4101:
p This procedure sets up the serial device to allow reads and
p writes at 31250 bytes per second, eight bits per word with one
(' stop bit and no parity. Note that SerRadRoogie flag is set to
p allow high transfer speeds need by NIDI devices.
r 10Rser = external I/O port to he created.
Port = serial message port to be created.
l'

•
1
err r Dolû(o);
IF (err o 0) THEN
Farg101.N re err;
printff=Evor in Nriteserial: td\n',Fargl;
END;
END Nriteserial;

PROCEDURE StartMIDI(VAR IORser : I0ExtSerPtrVAR Port : IbgPortPtr) INTEGER;
BEGIN

_ -~_
(• NriteSecialByte :
I' This procedure is a slightly quicker version of Readserial.
p It only attempts to write one byte because we must get rid of
r it as eoon as possible to continue processing.
NOTE no error control!
io = external I/O port created by Start MIDI,
l'
p
ByteStorage = byte to send to MIDI devices

PRCCEDURE SenMaittriteSeri al(YAR fo:IOExtSerPtr;data:ABDRESS;length:II*lGCAPD)
:INTEGER;
VAR
err : INTEGER;
BEGIN

`)

•)
♦)

ry

ry
t)
q

(• Create a serial device port

'I

(•
Port re CreatePort(ADRISerialName),0);
IF (Part = NIL) THEN
printft Port Create Failed\n',Fargl;
AbortMI111110Rser, Port);

REmIN(
PROCEDURE NriteSerialByte (VAR io: IOExtSerPtr;ByteStorage: BYTE);

f-L

END;

1541
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a1
' Create an external I/O port. This allows
' m to send parameters to the serial device. q

4Id
Listing 3: ReadAIlMIDLmod

Ober r CreateExtI0(Porr,SIn(OExtSer)1;
P I101tser = NIL) THEN
printf(ExtlO Create Failed\n',Farg);
AbortP10IIORser,Port);
RETURN(-1);
END;

Name: ReadAllkIOI.mod
Copyright IC) 01/06/89 Updated: 00/00/89 Author: Daniel Brookshier
Description: WWI Player for 8 Bit saopled voice
This is a siiple demonstration of reading a MIDI keyboard connected to
the aerial port. The keyboard that I use is a Casio ET-700. The 1410I
interface cable is frail !Unties. This expple should work with any
keyboard or interface. Note that all tle MIDI ca®nds are decoded,
but not all have been iipleanted with an Amiga audio device eTu±velent.

p Note use of SerRadsoogie flag! )
IORser. ioSerFlags = SerFlagsSet{SerRadEoogke, SerXDlsabledl;
_t )
✓ Open the serial device with the external I/O port. •1
r_
—s l
IF (OpenDevice(ADR(SerialNaa),0,IORser, OD) <>OD) TEEN
print( l'Open of aerial device Failed\n',Pargl;
AbottNIDI IIORser, Port.;
RENANI -l);
ENO;

•
✓The following fragment sets up all the parameters need by q
✓ the serial device to talk to MIDI devices.
t)
r'—
'1
WIPE IORser' DO
10ser.ioCOrnad
SCCeiSetParam;(t /OstdReq'I
rioCtlChar :=;IIJNGCAAD;control charIorder-xON,m)PP,INO,ACXIi
ioRBuflen := 512; I.14NGCAIO;length in bytes of serial read but '1
l •iaExtPlags :_ ;SerR%LFIagsSeq additional flags bee abovel •I
la/laud
r 31250; tWGCARD;baud rate requested (true baud) '1
ioErkTia := 7500000; ri/JNGCARD;duratian of break signal in microsecq
ioTermArray.lbreAtray0 := 13592174110; plOTArray;termination character array q
ioTeriArray.TbrmArrayl
50529027D;r1OTArray;terminatian character array I
ioReaten
BYTEO; (BYTE;bits per read char (f of bits) •)
3o&ritelen := BYTEO; (BYTE;bits per write char (1 of bits) '1
ioStopBits
BYTE(1); ('BYTEptopbits for read (1 of bits) 1)
icSerFlags := SerFlagsset(SerRadBoogie,SerxDisabledl;
rserFlagsseq SerPlags bit deb above t)
riostatua
._ ;SerStatusset;*)
ENO;
IF (Do101101bes1 <>
Yer
printfl'Do10 to sett up serial parameters Pakled!\n',Fargl;
Abor[MIDI I10Aser, Pcrtl;
RETURN( -11;
END;
t•
FOR X (- I f0 50 W
printf(' An',Fargl;
PxadIntlZl;
buffer101:' CNAR(ZI;
Xriteserial(IORser,ADR(buffer),lD);
IF Z =248 MEN
FOR Yr1TU30DO
WriteSeridllIORser,ADRlbuffer),101;
END;
END;
'1
RETURN(01;

✓ The Serial port is now configured. Use AhortMlOI to kill. ')
END StartHIDI;
END 14101.

MOUE REadAlIMIDI;
r My modules. q
FROM MIDI IMPORT StartHIDI,AbortM1D1, ReadSerialByte,WriteserialByte;
FMK Verifyllem>ry IMPORT Ide.CkckBegin,MemCFeckEnd;

r

Bechmark modules t)
FROM TermlrOut IMPORT Writestring;
FROM RandomMunbers IMPORT Random;
FROM SYSTEM (WORT AOR,BYTE,TSIZE,ADDRLSS,INLINE,SBIFT;

r

Amiga medules. 11
FROM AmigaDOSProcess IMPORT Delay;
FROM SerialDevice IMPORT IOExtSerPtr
•1
FROM Libraries IMPORT OpenLibrary, ClceeLibrary;
PROM Ports IMPORT MsgPort, MagPortPtr,Getelsg,AddPort, RerPort,PASignal;
FROM PnrtsUtil IMPORT CreatePort,oeletePorq
FROM Audio0evice
IMPORT Atdiowane, ADCmdAllocate, AOCmdLock, IOAudio,
ADCm3Free, IOAudioPtr, A0101oNait,
AOCmdpinish, ADCm1SetPrec, ADCmiPerVol, ADIOPerVol;
FROM IO0evicesUtil IMPORT DeleteExtlo,CreateExtlO;
FROM Ia0evices
IMPORT Openlevice, CloseDevice, DevieePtr, 10PlagsSet,
BeginIO, CheckIO, DolO, Waitl0, SendI0,I0puick,
CndRead,Cmilcite,AbortlO IOR
questPtG
FROM (Emory
IMPORT Alloclkm, Fre&Nee, MedlegSet, Meaublic, 1kelear,
MenChip, kifast,Availikm;
FROM Tasks
IMPORT SignalSet, Wait,Allacsignal,Signalltange,
PreeSignal, F irdTask;
PR0M Node, IMPORT NTMsgPort ;
PROM Lists IMPORT NewList,Reave;
FROM MathLib0 IMPORT NathetansName, NathTrandase, cm, sin,
exp, power, entier, real, log;
TYPE
WavePtr = POINTER It ARRAY (1..1024) OF CHAR;
VAR
Wave0,Navel, Navet, Wave3 :WavePtr;
OctO, Oct1, Oet2,Oct3 :WavePtr;
OctTo4se :NavePtr;
tengthîbuse : CARDINAL;
x,y,i : INTEGER;
contral,finish : IOAodioPtr;
s0,s1,82,53 : IOAudiaPtr;
success : INTEGER;
CONST
Clock - 3579545D;
u0 - 1;
ut = 2;
u2 = 8;
u3 = 4;
r Wavelength of each of the wave forma for each octave. a)
Wavelengtho = 16;
Wavelength) = 32;
Xavelength2 = 64;
Wavelength3 = 128;

H
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r This procedure stops the audio device.
41
1tttt.*44,,aa4,.o,.*,*1*i.***'"*e, «,•,••••••••,,,o••titi,•,q
PROCEDURE StopAudio4;
BEGIN
DeletePort (control^.iwpequest to ssage .imBeplyPart^I:
NriteStringrDeleted the control port\n');

PROCEDURE Changesoundl

DeletePort(s0^. ioaReguest. io&essage.ihplyPort^)(
NriteStringrDeleted Port 0\n');
DeletePort sI' ioaeqst iokssage.wReplyPort^L
NriteStringrDeleted Port rel;
DeletePort (s2 ioaltegnest. ioNessage.wPeplyPorti;
NriteStringrDeleted Port 2\0I;

• This procedure, fills an 8 bit array with a triangle wave t)
•)
• panda noise has been added for a wre real sound.
t)
3
The value of Swing is used to change the t)
•
A
direction that data is added to the wave. •)
•
/ \

DeletePort (s?. iaReguest. ioMessage.niPeplyPortry;
NriteStringi•Deleted Port 3\0I;
NriteStringl'Closing the control device\n'I;
CloseDevice (control);

• 0 2/ \
•)

NriteString('Deleting the awry\n'L
IF (finish <> NIL) TEEN Free m(finish ,TSI2EIIOAudiol I; END;
IF (control <> NIL) TIEN FreePem(eentrol,TSIZElIOAudiel); END;
IF Iso CO NIL) THEN FreeNem(s0,TSIZE(IOAudio)l; END;
IF pi o NIL) THEN FreeNem(sl,TSIZE(IOAudio) L END;
IP (s2 AP NIL) TEEN FreeNem(s2,TSIZE(IOAudio) L END;
IF 1s3 <> NIL) TEEN Freekm(s3,TSI2E(toaudio)1; END;
IF INaveD N> NIL) THEN FreeFemlNave0, Navekngth0); END;
IF (Navel <> NIL) THEN FreeNem(Navel, Navelengthl); END;
IF (Nave2 <> NIL) TIEN FreeNem(Nave2, WaveLength2); END;
IF (Navel <> NIL) THEN Freelkm(Nave3, Navetength39 END;
END StopAudio4;
(.,

PRCCEDURE GetNPssagePo[t(VAR ReplyPort : ADDRESS;
Naa:PDDRESS;
Ptiority:INTEGER);
BEGIN
ReplyPort• CreatePort(Naw, Priority);
IF (ReplyPort = NIL) THEN
NritestringrFAILURE of Port creation\ni;
END:
END GetlkssagePort;
1
I• This procedure, given a waveform and control data, starts
p playing the wave on tk given channel.
1
PROCEDURE StartAudicChannel)VAR Control : II/Audio;
DataMddreas : ADDRESS;
DataIength : CARDINAL;
Period : CARDINAL;
Volute : CARDINAL);
BEGIN
WITH Control DO
ioaaegsstioCamand := CedNrite;
iaAeqnestioFlags := IOFlagaSeL(ADIOPerVol,100uickl;
iaaoata :- Datalddresa ;
iaCyclm a- 0 ;
iakngth :- Datakngth;
iaPeriod Period;
1oaVoluw :- Velum;
END;
9egin10(ADRIControll);
END StarGudioCkrmel;

4—[

•

•1

1/

•
V
•1
••••••1********* *************** H•40.k****1*11141.1..111 HMu)

u, o•••• ••,•••••••••. ••••••••• It* ••u.•„«,u,• u)

1

Channel : CARDINAL:
Volette : CARDINAL;
Period : CARDINAL;
VAR Control : IOAudio);

VAR
result : INTEGER;
BEGIN
WITH Control DO
ioapegoeat.ioUnit ADDRESS1Channell;
ioaPeriod :- Period;
IaVolume := Volute;
END;
eeginlC(ADR(ntro1)1;
ND ChangeSound:

DeletePort(finish". ioaReguest. io!essage. m@eplyPort"1;
XriteS¢ingl•Deleted the finish port\n"I;

(• This procedure gets a nessage reply port

(440.004.0•40400.0*** n.
40.00)
(• This procedure, given waveform control data, modifies a
q
(I channel currently playing on the given channel.
•)

1

, •

I

ROCEDURE FillData(VAR Sound:late : ADDRESS;NavePeriod:CARLINAL);
AR
Suirg,I : CARDINAL;
Sawle, Direction : REAL;
User : POINTER TO WAY to 63841 OP CM;
Raise : IUNGCAPD;
BEGIN
Uses := SoundData;
Direction :_ -121.0 / reallNavePeriod DIV 4);
Same e :- 0.0;
FOR wing - 0 TO 3 DO;
IF ((Swing = 0) OR (Swing = 11 OR Swing - 3)) THEN
(rection r Direction • 1-1.0);
FO I :_ (INa5
rdom( od DIV 4) • Swing) TO Iteavereriol DIVQ • (Svingal)] DO
piss
BSaspl eSD) -2D; (4 Createseue)
a
r from -2 to +2 •)
auple := Saryd + Direction + real (Noise) ;
1
Convert the sample to 8 bit data 'I
F Sale <= 0,0 TEEN

User(]
LSE

CPAI(entier Sample)2S6D1:

User"(I] :• CNARIentier(Sarplep;

ND;
END; (• I 9
END:(t

Swing t )

END FillData;

(• This procedure, sets up four audio channels.

•I

(u nuu,,•uu,uuau•uuuuu,uunuu••nuuuu•u u)

PROCEDURE SetupAuliol;
VAR
success : INTEGER;
Sunit : CHAR;
BEGIN
NriteStringrEntered SetUp\n'i;
Navel :- AllocNem(NaveLength0, NeaPegSet(MenChip,RKlearl);
Ravel :- Allockm(NaveLengthl, Ike egSet(Xn[hip,lSClearl);
Nave2
AUocNem(NaveLengtli2, PemllegSetJXmihip,MesClearl);
Nave) := AIlocNem(Navelength3, PemItegSetresChip,Meselearl);
finish := Alloc m(TSIBRIIOAudio), Memaeyset(knPublic,NenClearl);
control
Alladk.CTSIa(10Audio), MemRegSet(PemPuhlic,NerClearll;

al

Transactor lorme AM/GA
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20
:- Al1ocM.emITSIEE(IDAudiol,
al
:- AllocNem(TSIEE(IDAudiol,
:= AllacNemIFSIEEI10Audiol,
a2
s3
:- AllocNem(TSIEE110AMioL
IF (s3 - NIL I THEN
NriteStringPNot enough memory !!
Stopaudio4;
RUT;
END;

+ , ata, .+a au+fl•+•..•,•.• .................•tat*.. ul
la,•.
(` This procedure, stops a sound on a given channel.
•I

MemReqsetlNemPublic,NzMlear)l;
NenRegSetl NamPublic,IkeCleatll;
AkmpeqSetlNemPubli[,Ne6learll;
NedkgSetlMeo@ublic,IkoClearll;

Sunit := CHANp51;

controls .SmRegmstiopeaaage.mPeplyPort :- CreatePort(ADRI"pl\0'60);

IP (control'.ioaRequest.1*ssage.irReplyPort = NIL 1 THEN
NriteString('Failed Create control port \n);
END;
WITH control" W
ioaRequest.iollessage.mXnde.InPri := Ck1R(10);
ioaData - ADR(Suniq;
ioalangth := 1D;
ENO;
IP (0Fen0evice(ADRIAudidlaal,W,cantro1,OD1 o WI TEEN
NriteStringl'Failed to aperDevice\n');
StopAudio4;
KILT;
END;
`I
1• —
r copy device paraceten ry

PROCEDURE StoMMioChamel (VAR Playing : BOOLEAN;
VAR SoundChamelPtr : IOAudioPtr;
UnitNuiher : INTEGER;
VAR Finishptr : IOAudioPtr);
VAR
success : INTEGER;
BEGIN
Playing - FALSE;
success - AbortlO(SouedChamelPtri;
finish'.imgequest.idlnit := AWRESS(UnitNunben:
Beginl0(FinusbPtq;
success := WaitIO(Finishptr);
END StopAudiâhanral;

(t This procedure is called.- hen a command
ed th t
)
I. not a part of the MIDI 1.0 specification.
q
rim u.«•. •..tit. a•autuu•••unu.•.u.•u.•• nuuuatuul
PROCEDURE NotImpleientedInSpec(Commd : BYTE);
BEGIN
END NatI pleientedInSpec;
I.. ,t,..,•.,. . a .•«
. ..,.ata
u •aa•a..

1•

. ,•. ..1

r This procedu , • fled he
mood '
'ved that is •1
r ignored by this program.
•I
at u•••a t n flit• n tltlaauapupnut utauntan•ta* ***** I)

inish' - controls;

• Delete the message port pointer because a nee one will be used.
PROCEDURE NotlspleientedinProgram(CommM : BYTE);
BEGIN
END NotlopleantedlnProgran;

inish'.ioaRqueat.ioXessage.mReplyPort v NIL;
inishA.iwPsquest.id@asage.a PeplyPort:- CreatePort(NIL,0);
F (finish".im&quest.iolkssage.i,ReplyPort = NIL 1 THEN
NriteStringl'Failed Create finish port \n'I;
ND;

l'

• Set up finish to stop all channel operation. ry

PROCEDURE MIDI2FregConv(VAR Ney2Freq : ARRAY OF REAL);
VAR
NoteCalc : REAL;
E : CARDINAL;
BEGIN
NoteCalc := log(523.3);
NoteCalc := 65.406;
FOR X := 0 TO RIGEINey2Freg1 W
yey2Freg[X] := NoteCalc;
NoteCalc NoteCalc ' 1.059463;

I' Make a table to convert MIDI key amber to frequency.

`I

inish'. ioaRrguest. ioFlags:- I0FlagsSetl ICDuickl;
inish'.ioaRquest.iKmmand := At i ?inish;

'

9

• Set up control to modify peri and volune while playing sounds. 01

controlA. ioa aqumt ioPlags:= I0P1agsSetlIOWick 1:
control'.ioaRequest.ioCommM ;= ADCn&ed/el;

I. Setup the individual channels to start the sounds ry

`1
q

END;

END MIDI2FregConv;
sO' := controls;

l' Delete the matage port pointer because a new one will be used •1

It
--_— ' ____ 'I
s0'. icaRequest. ioNessage.mPeplyPort := NIL;
sl' - so';
• := eV;
53" - s0";

( A+„t,t,«
a444 ****** 4444444404444444 *****
...)
(• This procedure decodes the NIDI command and,deturmins the number
p of data bytes to wait for. If the cornard has no data, then the
r action needed by the command is performed imediatly. If the
I' comand is not implemented in the MIDI specification or if the
1• command is immediate and not implemented in this program, then
r NotIiplemntedlnSpec or NotliplmtentedlnProgram are called.

r Set up each structure to point to correct channel. ry
s0^.ioaReguest.ioUnit ADDRESS(u0);
sis.ioaPaq st.ioUnit := ADDPESS(ul);
32'.tolReyueatiounit :- AWRESSIu21;
s3A, ioaReggmt.ioUnit - AWRESSIu31;
It Get the .swage reply port for each channel.

•1

I•

Get4seagePort (sO".ioaPequest. ittesaage.mReplyPortNlL,01;
GetlfassagePort(sl'.ioaRaquest. ioNessage.mAeplyPott,NIL,011
Cetress age Part (s2'. icaReques t .1oNessage.mReplyPortNIL, 01:
Ge tkssagePort(33'. ioaRegcest .ioiessage.mReplyPortNIL,01;
END SeLUpkudio4:

H

PROCEDURE DecodeHIDICmmrd(Commnd : BYTE;
VAR MIDICamand : CREDAL;
VAR NunerofDataBytes : CARDINAL;
VAR CurrentDataCount : CARDINAL;
VAR Channel : CARDINAL;
VAR IgnoreData : BOOLEAN);
TYPE
NaskSet = SET OF j0.,11;
VAR
ComandNSB : CARDINAL; 1• Defer half of comrad word •I
ComandLSB : CARDINAL; (` Lower half of command word •)
BEGIN

Q

~
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gnoreData := FALSE;
around/CB
:- CAROINALISBIFTIComma,-411;
emmndLSB
:- CARDINAL04askSet100FH1 + MaskSe (CemeMI);
• Determine how many data bytes to wait for. •
• If there is a system real time message then •
' perform that function berediatly.
•
ASE ComandNSB OF
8..11: p Note Off
9
p Note On
•I
t' Polyphonic Ney Pressure I
r Control/Node Change
•I
NumezfDataBytee :- 2;
CurrentDateCeunt v 0;
NIDICommand := CamandNSB;
Channel :- ComandLSB; I
12.13: r Program Change
•I
(4 Channel Pressure
•I
NueerOfDataBytes = 1;
CurrentDataCoDnt := 0;
NiDiComeand := CwmandNEB;
•
Channel := CommandLSB; I
t)
11
(• Pitch Bend Change

15

NuarOfDataBytes :- 2;
CurrentDatacount :- 0;
NIDICemmnd :- CamandlIS8;
Cannel :- CamoandlSB; I
: 1• System Message
•1
IF CaemndlSB > 7 THEN t System Real Tice Message recieved. •)
p Proccess imediatly.
9
CASE CoaatLSB OF
•I
8 : (3 Timing Clock

NotlaplenentedfnPrryram(Cmmandl;l
9 : Notlnplecrentedln5pec(Command)1
10 : ( 3 Start
9
NothçIementedlnPrryram(Cmmandl; l
Il : (4 Continue
9
NotlsplenentedlnProgram(Comand)a
12 : NotinpleantedtnSpec(Commk); I
11 : NottnplenentedlnSpec(Commnd);r
14 : r Active Sensing
9
Noticq,lectntedInProgram(Camand);I
15 : r Reset
'I
NotInpleantedfnPregram(Camandl;
END;I+ Case Channel
q
ELSIF CamediSR - 0 TIEN (4 System Exclusive
•1
p Not Lplemented so all data is ignored +I
Not1mplesentedInSpec (Command);
IgnoreData :- TRUE;
MIOIComamd :- CARDINAL(Camandl;
ELSIF CesmakiSB c- 7 THEN p System Cammn Message recieved 'I
CASE CaumandLSB OP
0..1 : NotIopleantedlnSpec(Cacandl;
IgnoreData := TRUE; I
2
: p Song Position Pointer
NuaNfDataBytes := 2;
CurrentDataCount :- 0;
MIDICommnd :- CARDINAEuommandl;I
3
: P Song Select
q
NunerOf0ataRytes :- 1;
CurrentOateCount :- 0;
111DICmmand :- CAPDINALICaaandl;l
4. .5 : NotbpleantedInSpec(Comeand);
IgnoreData :- TRUE; I
6
: (4 Tune Request - Process Imediate 9
NotInplesentedlnProgram(Camand);
Ignore0ata :- TRUE; I
7
: NotispleantedlnSpec(Comandl;
IgnoreData = TRUE;
END; I' Case CemendLSE 'I
END; (' IP > 7 9
END; l• Case comand9
END Decede!IDICamand;

)
(t This procedure is the heart of the program. Initialization t)
(troutines
are called then a Icon is entered that reads the t)
p MDI
MDIport
sp est byte at a time and controls the Amiga sound 9
✓ in response to key and pitch bend events,
q
la
(• The basic logic of the program is as follows:
•I
•4
•
I• Setup MIDI 6 Audio device
41
9
1• LOOP
el
r Read a word from MIDI port
•2
IF) 127 TEEN
l'
t)
Determine command and accent of data needed
l'
ELSIE correct aaunt of data received
IF the camand ='Pitch Bend Event' THEN
Modify all playing channels with wordt
ELSIF the camard -'Note Event' TEN
key = data
IP the datai = 'Note Off' THEN
Stop the sound of the key
p
ELSIE datai ='Note On' THEN
p
Convert key to frequency to play
Select proper waveform for octave
p
Start the sound of the key on an open channel
p
uD
END
END
I' END LOOP

('
1•
l'
l'
p

•)
9
9
9
9
t)
e)
9

PROCEDURE TestMI01;
VAR
Channel : CARDINAL; p Current channel +I
NunerOtDataBytes : CARDINAL; (• Nutter of data bytes to wait for, 'I
IgnoreData : BOOLEAN; p Used to ignore un-used data. t)
PeriaITOUse : CARDINAL; la Period of NIDI pitch nosier •1
kyO, Neyl, Ney2, Ney3 : CHAR;
IORser : IOExtSerPtr;
Port : NsgPortPtr ;
MIDI In : CHAR;
NoteXEef : ARRAY 10..1201 OF REAL; p NIDI pitch number to freq cony •1
CurrentDataCount : CARDINAL;
CommndBuffer : ARRAY 11..101 OF CHAR;
MiOltommnd : CARDINAL;
X,err : INTEGER;
BytesReceived : CARDINAL;
PitchDek : CARDINAL; l' Pitch bend Modifier for all channels
KeyReleased : CHAR; r Frequency of key released
r length of the Channel Nave t)
length°, Lengthl, length2, length] : CARDINAL;
r playing status of the Channel 9
w
Playing°, Playing', Playing2, Playing] : BOOLEAN;
r Current period of the channel 'I
Periods, Period], Period, Period) : CARDINAL;
r Current Volume of the channel t)
Volume(1, Volumel, Velum?, Volme3 : CARDINAL;
BEGIN
Nritestringl'Entered Test\n9;
IF MethTran,Base - NIL THEN
MathTranafase :- op enLibrary(ADR(NateransNaae), OD):
IF Mathyranssase - NIL THEN
NriteStrin rMath Library failed to open \n');
BALT;
END;
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I4012FaegConvlNoteMlef1;
SetUp\udiol;

ELSE
INCICurrentDataCount(;
END;
ComundBuffer(currentodtacount]= NIDI_In;

Neitesttingl"Esitted Setup into Test\n'I;
P1110ata1Nave0 ,Navelength01;
PillDatalNavel ,vavelengthll;
PillDdtd(NaVP2 ,Navelength2);
FillDatdlMdve3 ,NaveLengtb3l;
I•

1•

Starting MIDI allocation. t)

err := StartMI01110RserPort);
NriteString(' MIDI Started\n'I;
I•
It Set up Defaults. •)
I•
t)

IF INunerOfDataBytes - CurrentDatacount) AND (NOT IgmreData) TEEN
(e —
•)
r Enough data has been received. '1
•)
IF (mDlCemmnd - 14) TEEN r Pitch Bend received.`)
(•
•1
✓ Pitch herd events are 16 bits (2 bytes( so we have to wait until t)
(` the second byte is received. Note that the ET-700 uses only the `)
r second byte to store pitch bend position.
ry
(•
`)
PitchBend:= 61<M10INALICammndBuffer[2]I:
P Modify each channel that is playing. •)

PitchBend := 0; ( Default pitch herd ;edifier t)
Playing° :- FALSE;
Playing' := FALSE;
Playing2 := FALSE;
Playing3 FALSE;
VoluneO
60;
Volual := 60;
Volua2 :- 60:
Volum:3 := 60;
SytesPeceived:- 0;
Nritestring(' MIDI Loop Entered \n');
I' Loop until 3000 MIDI bytes or tI
(' an error cares.
t)
la_______—_
.I
WILE((err 0 -I) AND (BytesPeceived < 3000)) DO
•)
r Make sure there are no tissages are waiting on the ports. t)
—_—
NNILW(GetHaglcontrol^.ialeguest.lS@ssage.nnReplyPort^) o NIL) DO END;
NMlLE10etNsglfinish".ioaRequest.iotkssage.onReplyPort"I <> NIL) W END;
1°ILEIOetHsglsr^.ioaPequest.ioNmage.rtBeplyPorr) <> NIL) DO ENO;
NNILE(CetMsgnl".ioaPequest.ioNessage.iReplyPort") <> NIL) DO END;
NHIIS(OetNsg(art".ioaRpquestioNessage.mPeplyPort") <> NIL) DO END;
NNILEICetHsgls3^.ioaRequest.ioMessage.iPaplyPort9 <> NIL) DO END;
ReadserialBytellORserMIDI In);
INC(BytesReceivedl;
(' If a camail vas received then check the type of co wand. t)
IF [MIDI In > CHAR(I211) TEEN r A MIDI caonaand has occurred. •I
OeccdeMlDICommdINIDI In,
NIDICawd,
Num:rDfDataBytes,
CurrentDataCount,
Channel,
Ignore°ata );
ELSE
fa
—_-.)
l' IF not a casod then ve have data. Check for the correct '1
t)
l' amount before allowing further processing.
.)
(*—
IF INuverOfData3ytes = CurrentDataCount) TEN
CurrentDataCount = 1;

t-I

IP (Playing°) TEEN
ChangeSoundluO,Volut0,Periad0+PitchBend,control l:
END;
IF (Playingll THEN
ChangeSound(ul,Volurel ,Pe riodl+PitchHend, control"):
ENO;
IF (Playing2) TEEN
Chançesound (u2, Volut2, Periad»PitchBend, control");
END;
IF (Playing]) THEN
ChangeSound(u3,Voluse3,Perid3+PitchBend, control'):
END;
P Reset data count to allow another MIDI event. t)
CorrantDataCount = 0:
ELSIF (MIDICamand - P) THEN(' Note On ')
(t The sound note cwimnd is two bytes.
(' Bytel - key pitch nunber.
P Byte2 = key pressure. 0 = ORP, 1-)255 = W
IF (CnmeandEuffer(2) = CHAR(0)) TEEN
('
---•)
r Stop sound on key released. `)
`)
yeygeleased := ComnandBuffer(lI;
IF (Playing° AND IMayO = KeyPeleasedll TEN
StapAudiahannellPlayirc3D,so, WI, finish);
EISIF (Playing' AIM IKey3 = KeyReleased)) TEN
StopAdicChannel(Playingl,sl,ul,finish);
FLSIF (Playing2 ANO IKey2 = MeyPeleasedll TIEN
StapAdiKhannellPlaying2,s2,u2,finish);
ELSIE IPlayinglAND (Key)-yeyPeleanedp TEN
Stq,Adidlunnel(Playing),s3,u3,finiahl;
w
END;
ELSIP

(Commdauffer(2l <> 0110I0)) THEN

P Calculate the octave to pick a god wave. 'I
(' The lover the octave the sore data we need, .)
CASE (ICARDINAL(CommndBoffer(l))- 36) DIV 12)0F
0 : Cottdse := Nave3; Lengthfduse := Navalength3; I
1 : OctToUse = Nave2; lengthfoUse :- NaveLengtb2; I
2 : OctVdse = Navel: LengthTdlse :- Wavelength];
ELSE
Octiouse := Nave°; LengthTdse = Navetength0;
END;

row
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PeriudTtlAse :- Clock DIV
la➢2GCAFIIITWN[(NoteEhfICAPOINAL(CmmandBuffer1111-361
•F!4ALlkngthTNlse) )1;

Cr commodore

IV PetlodTolbe < 126 THEN
NriteString('Periad is less than Lite minimum of 126\n
END;
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ELSIP (NOT Playing]) THEN
Playing] r TRUE;
Eey3 := CemandBuffe[III;
Period3 := PeriaIToOse;
Oct3 := OctTOUse;
kngth3 := kngthTNlse;
StartAudfChannelp3",Oct3,kngth3,Period3•PitchBend,Volulre31;
NO;
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END; it Data Received ti
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END;
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• t. Supermlc real-time PAL colour digitiser end genkck [495!

1

•pnew+
ar
andll
wu
•• De Luxe
Pain! Ill
w
•PagmFlpai
n.Frc
•
• Talon Va.n Cott Agn..+e
nn
3o
:al._nml
31e.
pa~
00lo~
nS Nmm d.
w
vmnnï +m
re
satiable
W
T.~asdrawyloOL Wn.en ~~
P a~vn larrea
pm
me Inge
ram unnnaean. wended
En~MNüO>Tmm
nS~
reeNY91
land aâTade withlee ewer
&
e wMBNNy9MfmW
TylVtl~dw %m
In,. n D. Lin. PMioL
sere

CREATIVITY

Aillifta4
INvito PAL
~
élus
PPod watery! Drew
Aegl raw
X-CisDeep

Mritestring('PSOI Loop ended\ n'I;
IF Playing° THEN StopAudiChanne11P1ayingOp0, u0, finish}; END;
IF Playing' THEN StcpAudiChannel(Playingl, sl, ul, finish}; END;
IF Playing2 THE! StlAudioChannel lPlaying2, 32, u2, finish); ENO;
IF Playing] THEN St iAudiChanrel(Playing3, s3, u3, finish); END;
AborAIDI(IORser, Port);
StapAudio4;
CloseLibrary (Mathtransfiase");
END TestNIDI;
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E!SIF (NOT Playing2) THEN
Playing2 := TRUE;
yey2 := Cmmand9uffer(Il;
Period2 := PerindTol]se;
•
Oct2 := OctTOUse;
kngth2 := kngthrdlse;
StartAudiChanne11s2",Oct2,Length2,Period2aPitcflBend,Volulæ2);
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ELSIF (NOT Playing') THEN
Playing' r TRUE;
Rey' := Com•ndBuffer('I;
Periodl r PeriodTouse;
Oct' := Octrome;
Length' := klgthTCse;
StartAudicChannel (s1', OcLl,Length', Periadl+PitchEend,Volumel);
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(NOT Playing0) TEEN
Playingo := TRUE;
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Period"; :- PeriadioUse;
IDLE
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Disk Copying
The subtle technique of using the trackdisk.device
by Bob Rakosky
Copyright ®1989 Bob Rakosky
Bob Rakosky is a Data Processing consultant for AGS
Information Services, Inc., and is the author of the hard-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 spa& 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. Al it needs to know about a
device is the number of 5I2-byte blocks of data that are
available. It reads and writes data in terms of the relative
block number, starting at relative block 0 and continuing to
relative block n-1, where 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 I'm copying wasn't created by the AmigaIxxs file system,
and contains data not grouped into files? Even if the disk is a
standard FileSystem disk, copying it file-by-file can be 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. ibis 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 II 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 3.5" floppy drives, each surface
contains 80 tracks, and the disk contains two useable surfaces.
For the standard Amiga 5.25" drive, the geometry is two
surfaces of 40 tracks each.
Input and output requests are made to the trackdisk 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 sense to perform all of
our vo operations in full track 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 cafe, and is accessed
in the same way that all Amiga devices are accessed.
1611

-♦n—

Iu Transactor rwmsAMIGA
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 DoIOO or SendIOO functions,
passing an IORequest block structure.
These two functions are similar, except that the DolOO
function call will not return until the actual input/output action
has completed, whereas SendlOO will schedule the FO 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 Iro is being performed.
The communication between your task and the (separate) task
that actually performs the vo 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 i/o, 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 WaitO'ed for, or tested for with OetMsg().
A full discussion of device I/O 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.

-1410[
extended form of the IOStdReq structure. This extended
IORequest structure, called an IOExtTD structure and defined
in the devices/trackdisk.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 lORequest 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[ [NOVERIFT]

I/O with the trackdisk.device

where both the source- and destination-devices are valid disk
drive identifiers (such as DFv: Or DF2:).

The trackdisk.device supports three groupings of command
requests: standard device commands, trackdisk-specific
commands, and 'extended' trackdisk-specific commands.
The accompanying program, copydisk.c, utilises commands
that fall into the first two of these categories. The commands
we will be discussing and using are:

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
CTRL-C from the keyboard, as instructed in the prompts.

Standard Commands:
CMD READ - Reads one or more sectors
CMD WRITE - Writes one or more sectors
Trackdisk-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 UO is performed using a structure
called lORegnest. The trackdiskdevice uses an extended form
of an IORequest called an fOStdReq structure. Both of these
structures are defined in the standard include file exec/io.la.
In addition, the extended trarkdisk-specific commands use an

H

The NOVERIFY 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 freelydistributable library of support functions created and released
by Charlie Heath, Scott Ballantyne and other. The program
uses the Asp 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 main0 function
can safely assume that the argument pointers in the argv[ ]
array are in the order corresponding with the command-linetemplate, as specified in the CLI_Template variable.

IRA
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The primary advantage in using Arp is the reduction in the
amount of code that I had to write. The Arp startup allows me
to have sophisticated command-line parsing and prompting,
without having to add the code myself.

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).

I also made use of the Arp memory-tracking (the
ArpAllocMemQ 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 Arp function to perform the DOS
packet-level vo required to stop the file-system from using a
disk drive (refer to the inhibit_ drives() in the accompanying
program listing).

We also will need to verify that the output device utilises the
same number of tracks, as our logic depends on it. The
TD_GETNUMTRACKS command in trackdisk will return the total
number of tracks available on the disk unit in question. This
value is returned in the ia_Actual field in the IORequest
structure.

However, I did run into one potential problem using the Arp
startup code. In the valid_devs( 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 Arp library base (which contains a semi-clone
of the Dos library). Unfortunately, this 'clone is not an exact
copy, and some fields contained in the DosLibrary structure
am 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.

After we have surressfully gained access to the device driver,
we need to tell the AmigaDos 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_drives0, which utilises DOS Packet level LO 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
ACfroN]NHtarr 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:BUSY.

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
Note that the real DosBase pointer is saved in the Arp.library input and output operations must be in CHIP RAM. This is a
structure, and I needed to obtain that pointer (from the requirement of the trackdisk, primarily because the device
ArpBase pointer) in order to get the address of the RootNode. driver uses the Amiga's butter to perform.the encoding and
From there, I was able to find the system device node list, and decoding of the data (the data that is physically on the floppy
perform the validations needed.
disk media is not stored as 8-bits of data per character as it it
in memory, but is encoded using a technique called MFM
Examining the Disk I/O Routines
which helps to ensure that the series of bits is interpreted
correctly). We aren't allocating our cache buffers specifically
The first thing needed to access the floppy disk is to issue an in CHIP memory, because it isn't possible to fit an entire floppy
OpenDeviceo call for the device. This will initialise an disk into the available cloy area (until the very-fat-one is
IORequest structure with the values needed in order to available).
perform Vo requests. The values set in this IORequest
structure will be needed to send vo requests to the driver. They This leads us to another design decision that I had to make in
could be copied to another allocated IORequest structure if writing this program. I decided to use synchronous vo, which
needed (by copying the entire structure that is initialised by means that my vo requests will not return to my program until
OpenDevice0). In our case we will just initialise a single they have completed. This is accomplished by using the 1)0100
IORequest for the input device and use it for all of the input. function call. I could have chosen to perform asynchronous Ito,
The same process is followed for the output device.
using the Send100 function, in which case my program would
get control after the request was accepted, but before it
We now need to determine the total number of tracks supported completed. That would enable me to, for example be reading
by the source device. This will tell us the maximum number of one track while I was writing another (assuming that I was
cache buffers we will allocate, since we wish to attempt to reading from and writing to different disk drives). I could also
cache as much of the source disk as we can fit into memory (to issue a second read request while the fust one was processing,
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but this latter would not result in much faster operation.
the operation is not any faster than the CND WRITE, except that
While the first example (simultaneous reading and writing) we get a better test of the data on the output medium (since we
would result in greater throughput, I chose not to implement it, read after we write). This technique will also work on an
primarily because it would add more complexity to the unformatted disk, whereas the MD warn technique would
program, and I wanted to attempt to keep the example code not.
simple and straightforward. I also needed to try to keep the
size down, so the publishers wouldn't hang me.
One other command deserves some mention here: the
To_muroR command. As previously noted, this command is
As noted above, trackdisk supports reads and writes in any used to turn the floppy drive's motor on or off. The observant
multiple of the sector size. However, since the data is reader will notice that the program listing never contains any
transferred to and from the device in full tracks only, itis more vo requests to turn the drive motor on. This is because
efficient for us to design our input and output accordingly and trackdisk.device will automatically turn the drive's motor on
read and write full tracks at a time (assuming we are always when needed. However, it does not turn the motor off, unless
positioning to the offset that's at the beginning of the track).
explicitly requested by the application program. Consequently,
we did have to include requests to tum the motor off at
The reading of the data is pretty simple - we set up the request appropriate times, such as when we wish the user to replace
using the standard vo command of CMD_READ, specify the the disk in the drive with another. It's not a particularly good
beginning offset (expressed as a number of bytes) as the idea to leave the motor on (and the accompanying LED lit), and
current track number (relative to zero) times the track size, and ask the user to swap disks Note that we don't automatically
request to read a full-track length. This is read into our CMF turn the motor off after each read or write, though, since that
memory buffer and copied from there to our cache buffer.
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
Writing the track of data could have been done in an identical incur this overhead when it is really necessary.
manner, using the standard w command, CIAO WRITE. The
observant reader will notice, however, that the accompanying Finally, it should be noted that, by doing a track-by-track copy
program does not use this technique. The copydisk program uses of a disk, the resulting disk is an exact duplicate of the
the trackdisk-specific command of TD_FORMAT instead.
original. The Amiga FileSystem keeps track of the disks it
sees, and gets very confused if it sees two identical disks. It
Perhaps a bit of explanation is necessary. Because I could do a will generally cause your machine to either Guru or to lockCMD_wRrrE for a single sector of data, the way that trackdisk up. The way to avoid this is to ensure that the File System sees
implements this is a little different to what one might expect. some difference in the two disks. To do this, we ensure that the
In order to write any data to a track on the disk, trackdisk first disk creation date (contained in the root block of the disk) is
reads in the entire track from the disk, and then replacetwithin different for the two disks. This can be seen in the code
its internal buffer the sector(s) that the program is actually contained in the functions write trackQ and touch_root_bfk()
writing. It then will write out the full track from its buffer. In in the example program.
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 Source code with a dual personality
writing the full track), and then write the data out. This works,
as long as the disk we are writing to is already formatted - Copydisk was developed using Lattice C, version 5.02, in the
otherwise the initial read will fall and the write won't be standard 32-bit integer mode. However, it was intentionally
performed. However, it is considerably slower, since it written to be able to be compiled as-is using the current version
requires the extra read of the full track before it is written.
(3.6a) of the Manx compiler, in its standard 16-bit mode.
There is an alternative, however, since we are performing full- Because of this design decision, certain coding constructs may
track writes only. The TD FORMAT command will simply write appear to be a bit more complicated than those to which you
out a track's worth of data, overlaying whatever happened to are accustomed. For example, I definitely wanted to make use
be on that track on the disk previously. This will work even for of the function-prototyping capability of the Lattice compiler,
an unformatted disk, since this is the command that allows the which is currently unsupported by AZTEC C. Consequently, I
disk to get formatted. The only restriction is that the operation use the __ARGSO macro in declaring the prototypes. This
must be performed in full-track increments.
macro is defined, for the Lattice package, in the srdio.hiieader
file, as:
The negative side to doing the writes with the TD_FORMAT
kdefine __ARGS(a) a
command is that the command will appear to succeed, even if
there 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 and is defined (by me) for the Manx compiler (within an
why the program issues a CMD READ request after the kifdef AZTEC_C block) as:
TD_FORMAT, unless the user decides to gamble by specifying
#define ARGS(a) O
the NOVERIPY command-line option. Note that with the verify,
~~
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This allows the function prototype statement in the form:

int read_track

It„ u,uuu**,a*nu**u„uuuaw.« au.u..a,..,unu.. **a/
*/
,/
To compile/link with lattice, use the following:
Ic -0 -cf copydisk
blink from lib:arpc.o copydisk.o
to copydisk
lib lib:ay.lih lib:lc.lib lib:aaiga.lib
9YALISaDt NOOEMIG

ARGS((struct cache *));

to be expanded, for Lattice, as:

To cospile/lint with Manx, use:
cc ro eopydisk.o cop/disk
In -o copydisk -lazy -Ic

int read_track (struct cache *);
and, for Manx, as:

int read_track 0 ;
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 incompatabilities. 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
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 t/o logic
(which is not quite as trivial as it may at first seem).

(include <exec/types.h>
(include <ewc/melary.h>
linclede <ewc/ports.N
(include <exec/io.h>
(include <exec/exec.N
!include <devices/trackdisk.M
(include <librazies/Ms.h>
(include <librazies/doeextens.h>
(include (libraries/filehandler.N
(include (libraries/arpbase.h>
(include Qibracies/arpfunctionsd>
(include <stdio.N
tilde! LATTICE
(include tstdlib.h>
(include (string»
(include <dos»
(include <proto/ewc. h>
(include <proto/intuition.ia
(include <proto/graphics.h)
(include <proto/d>s.h>
leodif /' lattice V
lifdef AZTEC C
(define ARCS (a! II
(include (functions»
struct !Request •CteateExtlOp;
void weepy();
idefine encpylto, free, lath! eevwm(Gae,tc,lgth)
(endif I' Aztec 4/

Also on my wish-list is a better interface, including a real
Intuition-style interface so that the program is not restricted to
ccffoorc1

Thé

following variables support the
AAP startup code, including the needs of
the builtin GADS( call contained In that
startup,

f&AÎliŸr,Billi%P~Aa,rnri

NPYDISN V1.0

,/

Ic) Copyright 1999 Bob Rakosky

hi
,/
,/
*/
•/

Copydish (9R011 drive No) drive 11N.T11 IRWERiPYI

(define ARG PSI 1
(define ARG TO
t
(define ARG-111111 3
(define ARC MIRY 4

/

where the drives specified curt both be
the ease divice). ee'•/
controlled floppy drives (but lay be the caw device)
*/
The MULTI Much requests that multiple copies of the
4/
source disk be made. The l VERITf switch will cause the '/
copying to be performed faster, but will not check for *1
allots on the destination disk.
*/
,/
(PIES:
4/
This program requires ARP.library, which must be in your 'l
lib: directory.
'/
V
This program can be =piled with either the Lattice
*/
(Weldon 5.01) or Manx (version 3.6a) cavilers.
4/

char •CLI Template -'FACIVA,TO/A,MILTI/S,NOVEAIPT/S';
char 'CLI Relp '\2331;n.PPM\2330;3Ie and \1331;32.[0\3330;11. last be \

floppy disk drives \n\
\2331;32.MJLTI\3110;11., if specified, requests multiple \
copies of the saw disk\n\
\1331;311 VERlPy\2330;31a requests that the output disk \
is not validated after it is written\n';
/'
*

Other global variables

,/
•/

Ut
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l

char c rite(( '\n\2332:33.Copydisk\2130;11. \251Copyright 1989 - Bob Rakosky\n\n':
char srcyromptll 'Plaoe \2331;32•bura\2330;31, disk in drive 1e:\n';
char dstyroaptI] _
'Place \2331;32aDestination\2330;31m disk in drive Is :he;
char retyroept ll '\2332;33eand press RETURN \2330;31s (ctrl-C/REflNN to abort)':
/• The following define is the length of a track, in bytes •/
(define FIIlLRRO ITD_SECIOR • NOMEcs)
NOW
an
LORD

icur trk = 0;
ocur trk - 0;
max irk - 0;

/41 ...........•.am•m•mae•,•w•,.••a•rwawaw•wa• *Mkt w••«•a•a e•/
/•
P Function: main()
/•
/' Purpose: pain function of program
/'
/• Inputs: Command line arguments

✓
•
/

•/
•
/

w/
w/

a/
/• Outputs: Program exit code
/•
q
/* Notes:
'/
/• Since this program oses the APP startup code, the
•1
/• Arp.library is opened and the command line arguments are 4/
/• processed according to our template by the startup code
•/
/• before control passes to the main() function. Note that •/
/• the builtin GADS() function to process the command line
•/
/* will cause the program to terminate before re get here,
•/
/• if an invalid command line is entered (except in the case •/
/• that the program is invoked with NO arguments), in which •/
/• case ergo will contain a value of 1.
4
•/
/1

street IOStdPeq 'td ireq;
street IOStdReg 'td crag;
struct PogPort •tdyorq

/till sata•ausass•us•s•suu•s•aaussuw•asuuusaauu•ann•/

P
•The following structure is used to maintain a linked-list
•of tracks of data in memory

void win(argc,argv)
int argc;
chat **erg));
int req

struct cache
street cache *next;
MITRE bufg/ULL TRACE];

Printfle rite);

I

•ttk but - NULL;
tat

nui tufs = 0; /• the number of track buffers that we've allocated */

if Mtge = 1) I
Printfl'kage: Is 1s\n\n•,argv[0],CLI Template);
PrietflcL1_&lp);
exit 110);
P Save the painters to the source/kat drive armors •/

char *sic name,
•
kt name;

sm name - argv(AlG FROM;
der naw - argv]ANG 101;

UL.OE idsk unit - -1,
ods( unit e -1;
BYTE tdin open • FALSE,
tut open = FALSE,
idev owned - FALSE,
odev owned- FALSE,
dos disk - FALSE,
d verify = TRUE,
d multi = FALSE,
disk in mea - FALSE,
have src disk - FALSE;

t

if (argvIAPG MILTIII
1
d multi = TRUE;
)
if (argv[ARGNVEYII
I
d verify • FALSE;
I
if (init devsO)

char •td buf = NULL;

cleanup));
exit(20);

char inp line(MaxlnputBufl;

1

/

ret - do copy((;

The following are the prototypes for all of the functions local to
this program. Note that the ARCS() macro will expand two different
mays for lattice and Ions. Per the lattice compiler, the argument
types for the functions are are specified. Since the Aztec compiler
(v3.ea1 doesn't support function protoypes, the _ARCS)) macro expands
to just the function-specification parentheses 0 ,

P if error during initialization •/

cleanups);
exit (0);

/

i t d copy
AWS( (void) 1:
5 t snit devs
_ARDS( (void) 1;
1 t valid deys
_AIDS( (void) L
i t open id
_APES( (void) );
i t inhibit drites ANSI (int) I;
i t read track
AWS) struct ache ') );
i t write track
(street cacti •1 I:
void touch root blt --MS(
_AWS( Ida" ') I:
void stop drive, DUO( (void) I;
_APES( (void) 1.
void cleanup

-PR-
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p
/• Function: do œpyl)
1*
/* Purpose: controls the high-level reading and writing of
/'
disks

/
*/
*/
*/
'/
'/
'/
it
/* Inputs: none
'/
p
'/
/' Outputs: The (eventual) program return code
'/
'/
I*
1* Notes:
'/
/* Only checks for cot(-c interrupts when the user is king '/
/' prompted,
'/
'/
/uuufuuuuslamsaaauuuafuuuuau***•*•+"'*'*'*'*k/

bufytr - trk buf;
P point to first cache ,/
while ((buf_til AA locur_trk < ax_trkll
I
if (!write tracklbufytr)I
1
Printfl'Unable to write destination disk\n'I;
returnllD);
I
bufytr = bufptr-,next;
/' next in linked-list'/
I

stop drives(1)
/* motor off •1
if (ocur trk < ax_trk)
/* if we haven't written the '/
/* entire disk
'/
1
if lidsk unit = odsk unit)
1
/• single-drive copy •/
Printf (sr cyroapt, src name) ;
Printf(retyrompt);
Radbine(inp line);
if tCheckabort(NULL))

int do copy((
I
struct cache 'bufytr;

I

while (TRUE)

return(0);

I

P cntl-c detected */

I

if phave_arc_disk)
I
/' prompt for source disk to be inserted */
Printf(sreyrompt, src nasal•
if lodsk unit != idsk unit)
/• if not single-drive copy */
I
Printf(dstyrospt, dst name)I
I

Printfleetyrospt);
ReadLine(inp line);
if ICheckAbort(NULL))

/* check for cntl-e */

1

return(0);
I

have sic disk - TRUE;
scar trk = Dear trk = 0;
while (flour trk < ax_trk)
(
if I Wisk in aa) /' if we haven't buffered the sic disk yet'/
1

bufytr = trk buG
/* point to first cache */
while (lbufytr) km licur trk < sax trkp
I
if I!rad tack(bufytq)

I
if (nus buts >- ax trk)
I
disk n se. - TRUE;
I

/' next in linked-list'/

/* we've cached the entire disk y

I
stop drives();
/' turn the motors off •/
if (dsk_unit = adek unit)
(
/' single drive spy - can't have source
' and deet both present
•/
Printf(datyrapt,dst nmol;
Printflretyrospt);
pwdtieelinp lines;
if (CheckAbort(NULL) I
1
return(0);
1
have srcdisk - FALSE;

1
I
Printf P\nOLsk copied\e');
if fledmolti)
I

break;
/* exit the whiletIkUE) if single copy */
I
if disk in nap
I
PrinH Ids tyrapt,dst easel;
Printf lretyro.ptI;
ReadLialinp line);
if (CheckAbort MULL))
I
break;
I

I
I
return(0)

•

Printf('Unable to read source disk \n');
return(10):
I
bufytr = bufytr-,next;

)
continue;

/u'numuuuu*uwuuuuu*)**nfuuunnuuuuuu /
/'
'/
/* Function: in it dens Il
•/
*/
/'
1' Purpose: Validates and initializes disk device's) specified •/
/'
Allocates required buffers
•/
/'
•/
/* Inputs: none
'/
P
•/
/' Outputs: Boolean success indicator
•/
ft
'/
/' Globals: Device unit numbers
•/
lORequest structures
*/
P
/•
Cache buffers to hold as much of disk data as
'/
il
teary will allow
/•
/*
Trackdisk IO buffer tin CNIP memory)
*/
I'
'/
/' Notes:
•/
*/
/' High level driver for initialization/validation
/' Uses the ARP memory allocation routines to track our
*/
memory allocations so that they are automatically freed */
/'
upon program exit,
/'
'/
It
•/
/'
'/
1*
'/
/uaunuuuuuuuufuu*f*fmuuuuuuuuua*uf*uuf/
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int init devs()
long
int

ceeheptr;

toua;
i;

return lTAUEI;

struct cache •cacheptr;
/u• ••••usuuunuuuuunuuu•auunuuuuu•••.

/• Note that if the drives have been specified using
•
a trailing colon, as is the standard mans of
•
specifying a device nam, this colon is stripped
•
off. This is because the device nam will he
•compared with the device name as contained in the
•
bigaWS system list of devices, and the names in
•
t/that list do NOT contain the colons.

arc raseli-ll ='\D•;
I
i = dtrlen Ids[ nam);
if Wst_naseti-l)
dst naveli-l1 ='\0';
)
if pvaliddevsll7
return (FALSE);

/t insure that the devices specified
/• are valid device names, and are
P actual ' tracldisk.devie devices

)
if popen td111

/• Function: valid devsO
/• Purpose: Verifies that the devices requested for source and •/
/•
destination are valid devices in the system, and •/
are, in fact, controlled by trackdisk.device
•/
/'
P Inputs: Global: source-nam, destination-name
/t
/' Outputs: Boolean success indicator
Global: source/destination unit numbers
/•

i = strlenlsrc name(;
if Prc_naseli-O = ':'1

/• open the devices •/

u•/

ti

1•

'/
t/
ti

rif
/•
/' Notes:
'/
/' This routine walks through the system-level linked list
- of device nodes. It must do this with task-switching
y
/' disabled, to insure that this chain doesn't change while •/
I. we are inspecting it.
•
/
/'
•/
/' NOTE that t1 DosLibrary structure, which is used to
locate the device node list, is normally pointed to by the'/
/' standard Doane [.winter. Sommer, because we are using 4
/' the ABP startup, Doslase really points to ArpBase, and not '/
/' all of the Dosbibrary structure is valid. We have to use 4
/' the REAL Sosdase pointer, which is conveniently saved for '/
1/
/' us in the Alp Library structure.
y

return (FALSE);
I' Keep tie file system from accessing the drives '/
if 1!inhibit drives( (int) TRUE)I

int valid devs l)
char

return (FALSE);

P NOTE that trackdisk requires it's buffer to he in
• CHIP memory
•
/
td buf = (char' IArptlloc4zm(PULt TRACH,

nmbufI231,
dew bof(64);
int
err-. FALSE;
struct DosLibrary *real dos;
struct Device de 'dlis[;
struct PeotNDde 4n;
struct Beslnfo *di;
'cruet Pilesysstartup&g *fa;

HEW CHIP I NEW juBLIC INENF CLEAR);
if (!td but) (
Printf('NDt Enough Chip MEMORY to Pcoceed\n');
return tFALSEI;

We want to allocate enough cache buffers to hold the entire
source diskette in memory, if possible. We will, however,
insure that at least 64K of memory is left unallocated.
This will insure that the system has enough memory to handle
most transient requirements.
totmem = (longjAvailSemjOL);
[otmem -- ASSISI;
/• leave at least 64K available to the system •/
if (totes >= (sized(struct cache)«ll I /• enough for at least two •/

Forbid();

/* insure that the linked-list won't change on us'/

/• )OTE: DosRase does not really_ point to ()oslese'I
real des - (street DosLibrary •)ArpEase->DosBase;
rn - (strut( RmtNMe ireal dm->dl Root;
di = (struct Dminfo •) BIDOÂIrn->rn Info); /' DosInfo is a ECPL ptr •/
dlist = (street Devicelbde t) R1DOR(di->di bevinfol; P first entry'/
while )list) I
P until we get to end-of-chain •/
if (dliat->de Type -- DLT DEVICE)
Note: the DeviseNode list contains entries for
devices, directories (logical assigns), and
volumes. Ne are only interested in the device
entries.

1
touer /- sizmf struct cache);
if (totem > max trk) tots = cox trk;
for Ines buts = D; num_bufs < totmem; nunbufe++)
cacheptr - (struct cache •I
ArpAlloclkm Olong) aizeof(struet cache), (long) NSW' CLEAR);
if I!cacheptr)

E CStrine buf,dlist-An Name,23L); P convert BCPL string'/
if 1(Strcmp(src name,nm ben =0) IIP does it catch? 7
IStresp ldst nam, ns but)
011
fs = (struct FileSysStartupHsg •)
BADDR(dlist->dn Startup); P it's a VTR '/

break;
cachoptr-)cart = trk but,

H

BtoCBtrEdev buf,fa->fesm Device,63L1; /' convert BCPL str '/
if IStrempldev 61f,TD NAÎEI
0) /• is it trackdisk? '/

1

4 a[
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I

td ireq - CreateStdl0(tdport);
if-(!td ireq) (
Printf(' Not Enough Memory to Proceed\n');
return(FALSE);
1
if (Open0evie(TD BA16,idek unit, (street e\n'I;est'Rd ireg,OL)1 I
Printfr Can\'t allocate sour• 13vie\n'1;
returnIFALSE);
)
robin open - TWE;

if (Strep lsrc naae,n• buff-01
(
idsk_unit = fm->fssm_Unit; /` grab the real unit t'/
I
if (Strcapldst naae,na buf).-0)
I
adsk_unit - fs->fsn Unit;
1
)
else
(

/• the device is not traekdisk.deuice '/
td oreq = ) td1Olmyort);
if Utd aa
reql I
return )' Not Enough Memory to Proceed\n'1;
return(FALSEb
)
if (OpenDevie(70 NANE,ocat unitg (•trust e\n');esr tits oreq,OL)1 (
Printf)' Can\'t allocate Target Device\n');
return tFALSEI l
)
tdout open = TRUE:

/'

member to enable multitasking •/
Peraitp ;
Prin (Stramr: As device not a floppy drive\n',
Otromplmr naleom buf) ~1!'Source':'Destination');
return(FAISE);
1
1
)
dlist = (struct De
Pe it();

Node ') BADDRIdl ist->dn_Next); /` next in chain `/
1` •ultitasking OK again '/

td ireq->io Command = TO GLTNUMPACIS;
Oe10((ntruct IORequest `jtd Ereql;
tax trk = td ireq->io Actual;
if jadsk unit !• idsk unit) I
td ore0->io Coma = TD G6TANIQPACRS;
Dolollatruct FORequest rytd oreq)s
if Imax_trt != td oreq->io Actual)

/
NOTE: the device unit numbers are initialised to -1
if that value hasn't changed, then no matching entry
was found for that device name in the list.
if (idsk unit a -W1
Printf('Error: Source device not found\n'I;
err = TRUE;

Printfl'Incempatlble devices - different track nuabus\n'1:
returnlFALBE);

if (odsk unit = -IL)

1
return(TRUE);

I
Print( (*Error: Destination device not found\n'I:
err = TRUE;
1
if (err)
(
return(FALSE);
I
return(YRUE);
I
/
/
`/
/4
*1
/a Function: open tall
/`
•
/
1' Purpose: Open the trackdisk.device units, allocate the 10 '/
/'
request structures, get/validate disk information '/
(total number of tracks),
/'
'/
y
/4
mi
/' Inputr: Global: unit numbers (arc and dean
I'
'/
/' Outputs: Boolean success indicator
•
/
/`
Global: input and output 10 request structures '/
/'
max-track
*1
/` Notes:
We only will perform the copy if the source and destina- '/
P
/' Lion devices have the sac maximum number of tracks. we '/
/' won't, for example, copy from a 5-1/I' floppy to a 1-1/E' '/
/' drive.
•
/
/'
aaala'a mom aaa„osa'..aaatt**'tit**it4*4*4t* *1*a.a.aaaaa/

)

/`
/' Function: inhibitdrives()
/'
P Purpose: Either dis-allow the file-system fro' using the
drives, or re-allow standard filee-syetea access
/'
It
/' Inputs: Boolean - TRUE == inhibit file-system access
FALSE _= allow file-system access
/'
/'
Global: device eases
/'
/1 Outputs: Boolean success Indicator
/'
P Notes:
S packet-level 10.
/' Uses DOS
/1 When the devices are 'inhibited', they are treated as
P 'Not a DOS disk', and will show as DPN BUSY on the NB
/* screen.
/'
/

q
'/

'/
a
v
it
if
I/

a

if
if
'/

'/
if

int inhibit drives(i_flag)
int i flag;
chat dei nam1l01;
int
i;
long
pkt argsl71;
struct WgPort lidevyroc,
'odevyroc;

int open td()
tdyort - (struct MegPort g CreatePortlo,0);
if I!tdyortl
PrintflUnable to allocate a Port/Signal Bit\n'I;
return(FALSE);

H

sprintf (dev nam, Is:',src nae);

/• inure the name ends with : '/

/` Get the address of the process's Wort structure for
` the device driver.
•
1
idevyroc - Istruct NsgPort `)OevieeProc(dev nam);

lw1

I—Prfr
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if Oidevprac) I
Printf l' Can\'t locate Source Device's process\n'l
return(FALSE);

int read track(cbufl
struck cache *chug
long i;
int retry;

/• If the input and output devices are the sale, the processes
•are the sac. Otherwise, repeat for the output device
if

Printf(' Reading Cylinder %Id Read kid
\r',
(long) liar ttk » 1),
(long) lieur trk R 11);
for (retry=0;retry<3;retry+a)
/• up to 1 retries •/

if (odsk unit ® idek unit) I
odevprac - idevproc;

td ireq->io Command - C19 READ;
td ireq->io Iength - MI-TRACK;
td ireq->lo Offset - (long)(leur trk * FULL ?PACK);

else (
sprintfldev nmm,'As:',dst c•e);
odevproc=(strut kgPort 1 DeviceProcldev_na.);
if I !odevproc) I
Print(' Can\'t locate Target Device's process\n');
return(FALSE);
I
I
for (i=O;t<Ti++)
1
pkt argsli) - 0;
/* initialize the packet argument array 'I
pkt args[01 = )flag;

/•
* NOTE that trackdisk reads must be to a buffer
* that is in CRIS memory. Consequently, we can't
* read directly into our cache buffer.
CI
td ireq->io Data - (APTA) td buf;
i = Do3011struct IORequest *)tdiregl;
if Oil
/• success •/
l
•
if (icur trk = 0)

/• First argument is a Boolean value */
if I{Strnmmp(td buf,'DOS\000',IL1 -- 0) I I
(Strnmmp(td buf,'DOS\O01',IL) — D)

if 1 !SendPacketIACTION INBIBIT,pkt args,idevprod)
returnAnSEIe toinhibit source delve\n'1:
return (FALSE/:
(F

dos disk -TRUE;
else

if Ci flag)

(

des disk = FALSE;
idev owned = TRUE;

if (idsk unit != odsk unit)

tcuv tuba;
semupy(chut-kuf,td but, (inqP
re[ua(TAUE);

/• only if two devices •/

P copy to cache •/

if[
- i flag;
if 1!Sen
!GendPacketlACT10N INAIBIT,pkt atgs,odevprodl
returnlFALSE);
Printf('Unable to inhibit destination drive\n'I;
return(FALSE);
1
if li flag)
odev ouned = TRUE;
)
1
return(TAUE);
)

/•
/• Function: read track()

/

/

/
•/
*1

/•
'/
/• Purpose: reads one track from the input disk
'/
Al
P
P Inputs: ache buffer pointer into which to copy the data 4
*1
/*
/' Outputs: Boolean success indicator
1.1
/•
Global: Boolean DOS disk indicator (track 0 only) •/
1•
•/
P Notes:
•/
/• We will retry the read up to 3 tics
•/
•/
/•
/• For track D only, we will inspect the first I bytes of the •/
/4 first sector to determine whether the disk we are reading '/
/• is a DOS disk. We will have to 'twiddle' with DOS disks 'I
P when wrlting to insure se don't create an 'identical' disk •/
/•
•1
/
/

/• Function: write track()
'I
il
/•
/• Purpose: Writes one track of data to the destination device •/
/•
and optionally reads it back in to verify the write•/
/•
•1
/• Inputs: cache buffer
•1
It
•/
/• Outputs; Boolean success indicator
•/
It
4/
It Notes:
•/
/* Uses the 'format' command, rather than the 'write' cwcnd,'/
P as this is faster, and works w1ether the disk is formatted 'I
/4 or not. It is, however, a little more prone to errors, '/
it which is why the 'verify' option is recoaended.
'/
/•
'/

/ rrtrr*uuuuwrruuu•unnunuuneuu•nmuuunn/
int write trackicbuf)
street cache 'cbuf;
(
long i;
int retry;
static char rwrprotprl =
'\n0isk in drive Is: is \23332;12XAITE PN]?ECT \2333O;31m\n';
static Tier •wrprotpr2 •
' \2132; 330Ptess RF UU to continue\2310;31. (ctrl-C/RETURN to akort)';

~

0
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Printf l' Writing Cylinder lid Read lid
(long) *cur trk»ll ,
(long) brut trk 4 pl:

\r',

/
NOIE: Amiga00i really doesn't like two DOS disks in the
system that are absolutely identical. This will cause the
system to lock up or GURU if both disks are present at the
same time, if the file-systee has access to the disks.
We will 'tweak' the root block of the output disk, to avoid
the 'identical disk' syndrome,
/
if Idosdiskl
1
if locur_trk = (max trk » l)1 P root block is the Siddle V
/• sector of the device
•1
I
touch root blk (chef ->buf);
I
I
P
•
We have to copy the data to our buffer in CEP memory
'
for the trackdisk.device to be able to access it.
✓
annoy (td bef,cbuf- 'be f,( int (FULL TRACK);
for (retry-e;retry<l; retry)*
td
td
td
td

/
/
V
/*
1/
/• Function; touch root blkll
/•
*/
/• Purpose: 'Tweak,' the root block, adjusting the 'date
V
created' field, so that this disk won't be
'/
1•
/•
identical to the disk vs read.
*/
/*
'/
P Inputs: Pointer to the root block huge
*/
P
*/
P Outputs: none (Root block image is updated
'/
/*
•/
/* Notes:
•/
/• We verify that the block passed is inked the root block. V
/•
'/
/* The AmigaDW Tech. Pef. Manual documents the format of the •/
/* root block in tern of long-words. the values used in this*/
P routine match that documentation.
•/
/*
•/
P The checksum for the block has to he re-calculated. The •/
/• checksum is the value that causes the sum of all the lent '/
/• words in the sector (including the checksum( to total a
V
/* value of O.
•,
P
'/
)uuuuuuu pion uunuuunwuuaaua•tuuamutsu/

/* retry up to 3 times •/

oreq->io Coned = TD FOPRAT;
ore*->io length = PULL TRACK;
ore*->io Offset = (long) Coeur trk • FULL TPACKI
oreq->io Data = (VTR) td buf;

void touch root blk(blk)
char 'Elk;
long )lptr;
long use lwords;
long chksum;
cot i;

i=Dslû( (street TORegoest 'Rd oregl;
if (i)
/* error occurred - retry'/
I
if td ore*->io Error -- TOEPK WriteProt)

1ptr - )long 'Iblk;
/• treat block as array of longs V
max lnrds - (TO SECTOR » 2);

stop friveslot
Printf lveyro[ptl ,k[ mo p;
Printf(wryrotprl);
Read:ine(ine line);
if (Checkkort(NULL)) P check for cntl-c '/
(
break:
)

if (***01 != 2)
Ilptr(II
/' it's not the root block ??? */
tl != 01
O I
I
return;
)
Datestamp(Uptr(max IWIds-1l);
chksum = Iptr(51 = 0;
/• initialize de um to 0 V
for (i=0; k<max limed***
I
*hum )- loft til:
1
1ptr(5] = (long) 10 - chksul;

)
continue;
1
if Ido verify)
I
Printer Verifying Cylinder lid Read %Id
Jr',
(long) locur trk»l).
(long) (ocur trk 4 1H;
td Dreg->io Conand - CMO RSD;
td oreq->io Length = FULL TRACK;
td-oreq->io Offset - (long) (ocur trk ' FULL TRACK);
td ore*->ia Oata = (APTA1 td _buff
i-Do10(stmct 10Request qtd area);
if (i)
/' can't read track - retry the write */
(
continue;
)
i- emcq(td bur, duf -Ant , (int) FULL_TRACK);
if Iil
/• agave failed */
I
oentknue;
I
I
ocer trb,;
return(TIWE);
I
return (BICE);

H

1

P•sssrrarrsauuunuusrsua*uununnnuuunuuuu•n/
/'
*/
/• Function: stop drives()
*/
I,
V
/' Purpose: Insures that the drive(s) motors are turned off
*/
/'
V
/• Inputs: none
'/
/'
'/
P Outputs: none
'/
P
'/
/• Notes:
'/
/• The trackdisk.device will always turn a drive's motor on •/
/* when it is needed (for a read or write), but does NOT tern •/
•/
P the motor off. There is no harm done in attempting to
P turn off the motor if it is already off, so ve don't really/
/' need to keep track of the motor's state, just turn it off */
if
/' when we want to insure it's off.
/'
V
*min* ***** t ***** un•sruu••uwu*suuusau**uns u/

lut 1-►fi-
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void stop drives I)

tiff AZTEC C

td ineq->io Command = ?D IvrO ;
/' insure motor off '/
td ireq->io length = 0;
DoI0l lstruct IDPequest 'Itd ireq);
if lodsk_unit !- idsk_unitl

/'
/' Function: - uncapO

(
td oral->io Command - ?D ND?OE;
/' insure motor off '/
ttl oreq->io length = 0;
DoI011struct IORequest 'Ind oreq);
I

/
/'
l. Function: cleanup')
/'
/' Purpose: Undoes what we did
/'

/'
/4 Purpose: compares two blocks of memory
H
/' Inputs:
pointers to the seam, length of the block to
coyare
/'
/'
/' Dutpats: negative if first block is less than second
/'
0 if the two blocks are identical
/'
positive if first block is greater than second

/
3/
'I
'/
'/

/' Notes:
/' Ibis is a standard library function for lattice, but the
/' Manx compiler library didn't seen to have an equivalent
I' function.
/'

'/

pu'u'uuumnuuuuuaauua'u'aauu'wumuuuau'a'u/

/' Inputs: none
/'
/* Outputs: none

y
'I
*/
/'
V
I' Notes:
'/
/' returns resources to the system. MG that since our
*/
/' memory allocations have all been used with the Arp
'/
/' allocation routines, they will automatically be freed
*/
f' during normal exit() processing (when the Arp.library is '/
/' closed).
'/

int momomp(sl, sl, lgtbl
register char hl, •'2;
register int igth;
I
register lit res;
while (— lgthl
I
if Ires = rls24'1 - '(slap))

Il
/
/'m"'m'm'uuaun'wnr..aw'E'w'tua'a.'wf *f *t*,'wt.a",mnnuy

void cleanup()

'/
'/
'/
'/
'/

I
setutnniresl;

ret

if (tdin open 66 tdout open)
tendif /' if AZTEC '/
stop Dises ll;
if Cls
Io Devil I
Close open cel FALSE<L ]OPequest *)td iryl;
tdin open = FALSE;

Makefile for Lattice compiler

if (td±ut open) I
CloseDevim((atruct IOPequest *Ad oreq);
trout open = FALSE;

OgG = 1

if lidev owned I I odev owned)

copydisk : copydisk.o
blink from lib:arpc ofapydisk.o to copydisk lib lib:arp.lib lib:lc.lib \
lib:amiga.lib $(LOPEI

inhibit drives (lint)FALSE);
idev owned = odev owned = FALSE;
if Itd iteql I
DeleteSLdlDI[d ireql;
td ireq = NULL;
if ltd oregl I
oeletestdloltd orag);
td oreq = NULL;
if Itdprtl I
DeletePort(id.portl;
td _port = NULL;

LOP? = SC ND

copydisk.o : copydisk.c
lc -o -d$(DEG) -cf copydisk

Makefile for Manx compiler
I Manx V1,6 sate[ile for copydisk.
CFLIGS =
LISP =

I' Normally we would free up our buffer allocations here
'
but since we allocated them using the ArpAllotllex function
'
they will auto-eagically he freed when we exit')

copydisk: copydisk.o
In -o copydisk copydisk.o -latpf (LTFP) -1c5ILTYPI

Some Good News from HiSoft
HiSoft BASIC
The main reason that most people would
consider purchasing another BASIC is so
that they can produce stand-alone programs.
And if that compiler happens to also extend
the language in some way and is faster than
the existing BASIC, well all the better. HiSoft
BASIC includes an excellent compiler that
will allow you to do just that.
As with all HiSoft products, the manual is
clearly written and informative and an example
of how a computer manual should really be
written.

HiSoft Devpac
With release 2 of Devpac Amiga, HiSoft have
greatly enhanced their already excellent
68000 development system, making it quite
indispensable for the serious programmer.
Transactor 5/89
Devpac Amiga is a full featured and highly
professional assembly language package. It
gives you a great deal of control over listings
and object code and assembles at a speed
you'll find hard to believe!
Amazing Computing 6/88

HiSoft BASIC has got a great deal going for it.
It's fast, portable, compiled and ... is quite
simply the best implementation of BASIC yet
seen on the Amiga.

It's a very fine package indeed, handling all
the chores of Amiga assembly language
development. MonAm2, the debugger and
disassembler, finds bugs very easily.

New Computer Express 28/1/89

The Games Machine! 4/89

HiSoft has managed to take AmigaBASIC
and mould it into a credible product..

Editing, assembling, debugging and even
program execution from the same place - not
fantasy, but something offered by Devpac.

A nice, fully-integrated environment which
reduces the time taken to get your programs
up and running.
Amiga Computing 3/89
... ideal for the beginner who doesn't know a
Procedure from a FOR... NEXT loop whilst still
giving enough of an in-depth study to suit the
advanced users.
For adding sheer speed to your AmigaBASIC
programs, HiSoft BASIC is an excellent
choice. Some excellent demos.
ST/Amiga Format 3/89
For most applications, it (HiSoft BASIC) will
produce safe, multitasking programs which
employ the Intuition interface of windows and
menus and all graphics resolutions. The
sprites and blitter objects (bobs) are yours to
command, so some games programming is
not out of the question. The only problem with
this package is deciding what to write! ... why
didn't it come along sooner?
Computer Shopper 4/89

Fast assembly speed, powerful directives for
optimising code, extensive conditional
assembly options, symbolic debugging ...
Devpac has it all plus a lot more. It is packed
with features and has everything machine
code program developers could want.
ST/Amiga Format 12/88
Just some of the things that reviewers have
said about our two top products on the Amiga.
Now for the realty good news: as a special
Summer offer to Transactor readers we are
offering £10 off either HiSoft BASIC (normal
price £79.95 inclusive) or HiSoft Devpac 2
(normally £59.95 inclusive). All you have to
do is to clip out the box below and send it to
HiSoft along with your remittance. Postage
and Packing within the UK is included.
The Old School,
Greenfield,
Bedford, 141K45 5DE
Te1: (0825) 718181
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High Quality Software
Transactor UK
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TV
TEXT
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00K NOW!

For our next
Video & Graphics
Weekend Course
Platinum Works! £179.00

Publishers' Choice £99.00
Professional Page £199.99
Pagestream £199 •99

, —

XCAD
Designer £99.95

-qua

Professional £299.00
~

Superpic £569.00
£914.99 HP PaintJet
DeskJets £579.00
DIGIPRO LIMITED
Enterprise House, Howards Grove,
Southampton 501 5PR
All Prices include VAT
Orders over £50 Postage & Packing Free
Add £1.00 Postage & Packing for all other orders
Please phone for prices
outside the U.K.

Pro Video Plus £249.95
Video Effects 3D £159.95
Photon Paint II £79.95
DPaint III £79.95

Phone
0703
I 11;41

,

SiktdgiC
ft9.95
Call for your
FREE video
info pack!
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