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Welcome to MacMETH, a "Fast Modula-2 Language System For the Apple
Macintosh".

Where to Find Help?

Please note, this release contains a folder which holds the entire manual
and other useful documentation in electronic form (see folder "MacMETH
Docu"). We expect you to print the manual and have it handy while working
with MacMETH. We fear it is not possible to work successfully with such a
neat, yet powerful tool as MacMETH, unless you really consult the manual.
We have put much effort into it to make it really worth-reading and hope it
will be useful to you.

Get latest updates from:

http://www.sysecol.ethz.ch

For feedbacks send E-mail to

mailto:RAMSES@env.ethz.ch

We like to hear from you. Thanks!

And now, be invited to plunge ahead. Enjoy!

.@d}

A. Fischlin (& J.Thoeny) / ETH Zurich, October 2008
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Getting Started Quickly

Note, if you do this in OS X, please make sure you have Classic
installed or nothing will work as described here!

First aquaintence with the compiler, editor, and program execution:
Double-click the MacMETH shell, choose the menu command Compileand hit
return. The example program module "Example.MOD" will be compiled. Click
with the mouse or hit return and you will leave the compiler. Choose the
menu command Executeand select the just compiled object file
"Example.OBM" (it is in the same folder its source was, i.e. in the folder
"Examples™). The example program will then execute and give you the
subsequently needed instructions. Don't be surprised when the program
encounters run-time errors. This is intended!

Next compile another program to learn about editing and the handling of
compilation errors. In the MacMETH shell choose the menu command
Compile again and just hit "tab" (instead of typing the name of the module
to be compiled). In the subsequent dialog select the file "Buggy.MOD" (it
resides in the same folder as "Example.MOD" does, i.e. in folder "Examples™.
An alternative would be to just to type "Buggy." (note the period at the
end) and hit Return; MacMETH's compiler would then expand your module
name by adding the default extension "MOD" and start the compilation).
The compiler will compile the program and detect compiler errors. To
correct them, choose the menu command Edit2 and you will launch the
editor MEdit.

Since you do this the very first time, MEdit will ask you to provide some
customization information. Enter your last and first name where asked and
simply accept all other configuration dialogs with OK. The program
"Buggy.MOD" will open in a new window (if it doesn't, choose the menu
command "Open work file[s]" under menu "Macros" (remember, keyboard
short cut is CmdAQ); see also chapter "Known Bugs" of this README) and
the first compiler error will be displayed in an alert. Correct this syntax
error (change "CARDINL" to "CARDINAL") and return to the MacMETH shell
by using the menu command Clear, save and laun€b6mdA1) in the menu
Macros of the editor MEdit. Once in the MacMETH shell, compile Buggy again
(it's syntax should now be ok) and execute "Buggy.OBM". Module Buggy
should crash due to a run-time error. At this point you may use the
debugger to analyze the cause of this run-time error or simply abort the
program. Note, once you abort Buggy, you have only aborted the current,
so-called subprogram level, i.e. the program level of program module
Buggy. But you have not aborted the MacMETH shell, which ought to be still
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running.

If you use an Alpha editor (see chapter «Using the Alpha Editor»), all should
work in a similar way. You can use e.g. AlphaX instead of MEdit by simply
choosing menu command AlphaEditinstead of Edit2 If the AlphaX editor is
installed as described in the Help file for Modula-2 (available from within
Alpha in the Help menu) then you should get a screen similar to this:

EE-:’ AlphaX File Edit Text Search
object should be a type

®06 7] Buggy.MOD
MODULE Buggu: % L. Heiz, 4-Apr-26 #*)

(% contains 1 syntax and 1 run—time erraor *)

YAR = ! CARDIMAL]
a ! ARRAY [B..18] OF BOOLEAN;

FROCEDURE P{i : CARDIAL: p : BOOLEAH ;
BEGIHM

alil = p;
EMD Fj

BEGIH
® o= 143
F{@, TRUE };
P4, FALSE )3
EMO Buggy.

The the faulty code is selected and an error message is displayed in the
message bar. In AlphaX it is just below the menu bar. The M2 mode of Alpha
offers similar commands than those available in MEdit. As a rule, use
simply the Control-key instead of the Command-key. Thus to return to the
MacMETH shell choose the corresponding menu command in the "M2" menu
with the keyboard shortcut CtriA1 (instead of CmdA1). Searching for
errors can be done with CtrIAE (instead of CmdAE) etc. Note, in contrast
to MEdit, Alpha editors allow you to leave the source code window open
while you compile. Alpha editors do also not alter the source code. They
insert only temporary marks to mark code sections containing compiler
errors.

Note, the entire development cycle can be done efficiently with keyboard
shortcuts only. A typical sequence is: CmdAC, Return, Return, CmdAX,
testing program, CmdAQ, CmdAE, editing, CmdAS, CmdA1 (or CtriA1 in
Alpha). This sequence is particularly efficient if you have Default Folder
from

README MacMETH Page 2 af June 2006



http://www.stclairsoft.com

installed. Should you wish to use an Alpha editor, note that above
convenient keyboard shortcuts are not fully available unless you edit the
default keyboard shortcuts of the MacMETH shell. You find details on how
to accomplish this in the MacMETH manual on page 9ff. (see next chapter
«The Manual»).

Of course, both little programs (Example, Buggy) don't do anything useful.
They just demonstrate the basic techniques needed to program in Modula-2
using MacMETH, i.e. how to edit, to compile, to deal with compiler errors

plus run-time errors, and how to use the symbolic run-time debugger.
Besides, the debugger can also be called anytime during program execution by pressing
CommandAQOptionAH, the so-called "User Halt" in contrast to the programmed one, i.e.

statement HALT, as demonstrated by program "Example.MOD". Really useful sample
programs, which function fully and which explain basic and essential
programing techniques are available when you unpack the manual (see next
chapter «The Manual» of this README). The manual does also explain their
purpose and functioning, demonstrating the handling of events, menus,
files, dialogs, text I/0, windows, graphics, strings, printing, and low-level
programing including accessing the toolbox. Note, unlike many other
development environments, MacMETH still runs on almost all Macintosh
models, starting with Fat Macs (512Ke) up to today's Power PC Macs under
a very wide range of operating systems. Moreover, on old machines it is
still possible to develop programs with just a single 1.4 MB Floppy disk
system (Sometimes small is beautifull).

Should you get stuck or encounter some other difficulties, here we can't
help you much more (it's just a quick introduction, right?), but help can be
found elsewhere: Please consult the manual, which is provided in electronic
form as a part of this release. The manual contains also a first tour using
the module "Buggy.MOD" with explanations in all details plus much more
useful information which helps you to make best use of MacMETH.

Enjoy!
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The Manual

The manual comes as part of the ordinary MacMETH release. To obbtain it
you need first to unpack it. Simply double-click the file "MacMETH Manual
1992.sea"” in folder "MacMETH Docu". You will get a pdf document and a
folder containing all sample programs explained in the text. The manual is
116 pages long and you ought to obtain a nice result if you can use a laser
or ink-jet printer.

Alternatively you can write us if you wish to purchase the printed booklet
against a minimum handling charge:

mailto:RAMSES®@env.ethz.ch

Finally it is also possible to download the manual from the MacMETH home
page:

http://www.sysecol.ethz.ch/SimSoftware/RAMSES/MacMETH.html

B
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Latest Changes (not in the manual)
In chronological order:

&)

MacMETH is now supported by 'Terrestrial Systems Ecology' ETH Zurich,
Switzerland. It is available as freeware courtesy ETHZ. You can download it
from our home page on the Internet at

http://www.sysecol.ethz.ch

& ]

The memory management has been improved once more considerably:
- The stack size is set to Apple's default stack size (32kB on Color
QuickDraw machines and 8KB on non Color QuickDraw machines) plus an

additional 10kB.

- However, you can now control the stack size by the User.Profile if you
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want more than just the additional 10kB. Simply write in the
User.Profile the "Stack™ section similar to this:

"Stack"
'Size' 30kB

You can enter any number (in kB), provided you give a sufficient total for
the application so that there is still some heap memory available. Note, the
stack size can only be changed once, i.e. during application start-up. Hence,
any stack changes in the User.Profile while the MacMETH, RAMSES shell or
Modula-2 application is still running, will not take any effect until you
restart this application.

(Note: Size is actually the amount by which the stack is increased in
addition to the predefined one. The stack sizes predefined by Apple are: 8
kB for machines without and 32 kB for those with ColorQuickDraw).

- The application heap has been expanded to the maximum possible
value. Therefore the Macintosh is now able to detect stack overflows
(ID=28). If you frequently encounter such errors, whith code which run
more or less well under previous MacMETH versions, you have good reasons
to suspect run stack overflows. Try increasing the stack size and if this
helps, you got some evidence. However, now you should check your code,
somewhere close to the code area where you get the ID=28 bomb, is the
culprit; you should fix it. For instance, check for large objects you pass as
actual parameter to an open array value parameter.

- A safety memory cushion (20KB) is allocated at the highest possible
position of the heap. This memory will be released if all the other heap
memory is used up. The user will be informed, if this happens. This
prevents many crashes in the context of ToolBox routines, which are using
the application heap.

& ]

You may use the debugger to set break points (feature not described in
the manual). This feature works only if you set item 'Break’ to on in the
"Traps” section of the User.Profile.

How to use it? The debugger may be launched without encountering a fatal
error. For instance you may program a HALT with the statement HALT or
you can manually trigger a so-called User Halt (CmdAQOptionAH or
CmdAShiftAH).

Once you have launched the debugger and a source code is displayed in
the "Source™ window (see manual p. 37), you can insert a break point by
pointing with the mouse onto any statement where you wish to set the
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break point. A little triangle pointing upwards is displayed as long as you
keep the mouse button pressed and your cursor is within the window
"Source". The triangle jumps to any location within the source code, where

you can potentially place a break point. Hint: This location is as close to the current
cursor position as possilbe, but often lags behind it. So you may find additional break points
by pointing with the cursor slightly behind the actual location in which you are interested.

Try it out.

Once you release the mouse button, the break point is set and
program execution continues (if no fatal error has been encountered), till
the break point is reached. As soon as program execution reaches the set
break point, the debugger is automatically entered, where you can view the
new program status and possibly set another break point.

Note, if your code encounters a programmed HALT statement, the
break point setting is cleared. This means, if you set a break point, but
reach first a programmed HALT statement, you have to set the break
point once again, should you still wish to break at the envisaged point. Of
course, you can not set break points, if a fatal error has been
encountered, since any further program execution on the current level
beyond the point of fatal error would take place in an undefined state.
Unpredictable results would follow and are consequently usually of little
interest or value.

The System works now with relative path names. This is a partial work
around for the limitation of 63 characters in file names of MacMETH. We
were unable to break this limitation, because it appears in the base
definition modules and we didn't want to make the entire release key
incompatible.

A new tool, InsertRes, available from within the MacMETH shell has been
added. It handles the default access to resources in a more convenient
way.

This is especially useful if you are using the 'Dialog Machine' or other
RAMSES tools. A typical use is the access of 'PICT' resources via
procedure 'DisplayPredefinedPicture’ from module 'DMWindowlQ" which will
find the picture resource via the default strategy (i.e. empty file name
string). Simply execute InsertRes after the compilation of the (main)




Section  Entry Index i

"Traps" ‘All 1
'Arithmetic’ 2
'FPU' 3
'F-Line' 4
'System’ 5
'‘Break’ 6
reserved (internal use) 7

"SANE" ‘alwaysSANE' 8
'invalidHalt' 9
‘'underflowHalt' 10
‘overflowHalt' 11
‘divByZeroHalt' 12
'inexactHalt' 13
reserved (internal use) 14
reserved (internal use) 15

"Stack" 'Size' 16..n




Example: 110111-110110—10kB
indices 1234567890123456789..

Example: 110111-010110—10kB
indices 1234567890123456789..







110111-110110—90kB ALFA

VAN

indices 1234567890123456789+1234...







"Traps"

‘Al on
'Arithmetic' off
'FPU' off

'F-Line’ on
'System’ off
'‘Break’ on




110111-110110—90kB ALFA

N

indices 1234567890123456789+1234...

abtion character signals the inverse of its default value.

r  array index, subrange and pointer checks default = on

v integer arithmetic overflow check default = off

z integer division by zero default = on
Examples:

Name.MOD/v all checks on

Name.MOD/vr integer arithmetic overflow checks on, range checks off,




division by zero checks on
Name.MOD/vrz  integer arithmetic overflow checks on, range checks off,
and division by zero checks off.



















'F-Line’ off













