Conway in C89

February 7th, 2025

Another year, another version of my Polyglot Conway project?, this time for C892, also known
as “ANSI C”, targeting quite a few compilers of the early 1990s, and some others from our more
recent times.

The goal of this rabbithete exercise was to create a set of source files that would compile and
run off the box with early ANSI C compilers, from around 1991 or 1992.

I used ChatGPT to translate an existing version (in this case, the QBasic® one) into ANSI C, and
the result was perfect after just one iteration with the famous Al tool. I then expanded the code
to add support for more compilers. And then I went overboard:

« WebAssembly:
» Emscripten*
« Linux:
» GCC®
» Clang®
» Tiny C7
» Zig®
« Mac OS System 7 (on BasiliskII)
» THINK C°
» Metrowerks CodeWarrior 1.1%°
- DOS:
» Borland C++ 3%t on DOSBox Staging*?
» Watcom C/C++*2 on FreeDOS 1.3*
» Microsoft C/C++ 6*° on FreeDOS 1.3.
» Mix Software PowerC?*¢
- 0S/2:
» Borland C++ 2.0 for 0S/2%" for 0S/2 Warp 48 on VirtualBox*®

thttps://akos.ma/blog/polyglot-conway/
2https://en.wikipedia.org/wiki/ANSI_C
3https://gitlab.com/akosma/Conway/-/blob/master/QBasic/conway.bas
*https://emscripten.org/

Shttps://gcc.gnu.org/

chttps://en.wikipedia.org/wiki/Clang
Thttps://en.wikipedia.org/wiki/Tiny_C_Compiler
8https://en.wikipedia.org/wiki/Zig_(programming_language)
*https://en.wikipedia.org/wiki/THINK_C
ohttps://en.wikipedia.org/wiki/CodeWarrior
https://en.wikipedia.org/wiki/Borland_C%2B%2B
2https://github.com/dosbox-staging/dosbox-staging
B3https://en.wikipedia.org/wiki/Watcom_C/C%2B%2B
“https://freedos.org/
Shttps://en.wikipedia.org/wiki/Microsoft_Visual_C%2B%2B
ehttp://mixsoftware.com/product/powerc.htm
https://winworldpc.com/product/borland-c/20-0s-2
Bhttps://en.wikipedia.org/wiki/0S/2
https://www.virtualbox.org/



The Code
Here is a fragment of the code, with the full thing available on GitLab?® as usual.

/* ... %/
/* Main entry point %/
int main(void) %
int generation = 0;
world_t world; /+ Global variable on the stack passed as reference x/

signal (SIGINT, signal_handler);

world_init(&world);
world_blinker(&world, 0, 1);
world_beacon(&world, 10, 10);
world_glider(&world, 4, 5);
world_block(&world, 1, 10);
world_block(&world, 18, 3);
world tub(&world, 6, 1);

while (!signal_received) %
clear_screen();
world_print(&world, DISPLAY_SIZE);
generation++;
print_compilexr();
printf("\nGeneration %d\n", generation);
wait(1l); /* Pause for 1 second =%/
world evolve(&world);
3
clear_screen();
return O;
3
/* ... %/

API
The code features a C struct called world_t, working as an abstract (as much as possible) data
type, with a nice C API to encapsulates the operations on it:

#ifndef WORLD_H
#define WORLD_H

ftfdefine WORLD_SIZE 30
/> Abstract data type holding a world filled with cells =%/
typedef struct world_t {
unsigned int cells[WORLD_SIZE][WORLD_SIZE];
t world_t;

/* Resets world to all zeros =*/
void world_init(world_t «);

/* Evolve the world to the next generation x/
void world_evolve(world_t =*);

/* Copy the contents of the second world passed in argument unto the first */
void world_copy(world_t %, world_t *);

/* Compares two worlds and returns 1 if they are equal */

20https://gitlab.com/akosma/Conway/-/blob/master/C89
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unsigned int world_equals(world_t =, world_t =*);

/* Output a visual representation of the world */
void world_print(world_t *, int);

/*x ... %/

Tests

You can also see this API in action in the tests.c file, implementing a very simple yet effective
set of unit tests:

/*x ... %/

void block(void) {

world_t original;
world_t next;

world_init(&original);
world_block(&original, 0, 0);
world_evolve(&original);

world_init(&next);
world block(&next, 0, 0);
assert(world_equals(&original, &next));
printf("Block passed\n");

3

/* ... %/

I didn’t use CUnit?* for these tests, because I wanted to have the most portable and simple
setup as I could, and nothing beats the bare-bones, standard <assert.h> library.

WebAssembly with Emscripten

Let’s begin by the most jaw-dropping (in the opinion of this author) of all the compilers I've
used in this project: Emscripten2?, which builds on top of an amazing LLVM23 foundation to
compile?* C and C++ code into WebAssembly25, which can then be hosted on any web page...
literally like the one you’re reading now.

How do you use Emscripten? It couldn’t be easier. Install it and then run the emcc command. If
your code compiles with Clang, it’ll compile with emcc without issues.
$ mkdir build

$ emcc src/conway.c src/world.c src/helper.c -o build/conway.html -sASYNCIFY
$ emcc src/tests.c src/world.c src/helper.c -o build/tests.html

I've adapted the HTML generated by Emscripten and embedded it right here: what you see
below is the execution of the conway.wasm?® file.

2thttps://cunit.sourceforge.net/

22https://emscripten.org/

2https://llvm.org/
24https://developer.mozilla.org/en-US/docs/WebAssembly/C_to_Wasm
2shttps://en.wikipedia.org/wiki/WebAssembly
26https://akos.ma/blog/conway-in-c89/wasm/conway.wasm
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And yes, all of this also works with the tests program.

The most interesting part of porting this code to Emscripten was the handling of the wait ()
function, which waits (asynchronously) for a full second before redrawing the world all over
again. How to do this on a browser?

It turns out that the Emscripten developers also needed such a feature (duh!), so they bundled
the emscripten_sleep() function for that. Just remember to declare it as extern before calling it,
and then use the -sASYNCIFY flag when calling the emcc compiler.

/* ... %/

#if defined(__EMSCRIPTEN__)

extern void emscripten_sleep(unsigned int);
f#endif

/* ... %/

/* Pause execution for the time specified %/

void wait(unsigned int seconds) {

#if defined(__EMSCRIPTEN__ )
emscripten_sleep(seconds * 1000);

f#endif

3

/* ... x/

Maybe I'm late to the party (Emscripten has been around for a decade now, at least) but being
able to compile a C or C++ app into something that a browser can execute is worthy of having
my jaw falling on the floor.

Linux
Let’s play with this code on my daily driver platform.

27https://gcc.gnu.org/
28https://clang.llvm.org/



GCC and Clang

On Linux Fedora 41, I compiled this code without issues using GCC?” and Clang?® . Everything
just works. Nothing to phone home about.

Oh, and of course, let’s not leave those pesky warnings unattended:

CFLAGS = -Wall -Wextra -Werror -std=c89 -pedantic

Tiny C

Tiny C?° is a historically relevant C compiler, no longer maintained by its original author, Fabrice
Bellard?®® (of QEMU®*, FFmpeg?®?, and even Bellard’s formula3? fame), but still active®* thanks to
a loyal and dedicated community.

Tiny Cis an astonishingly fast and very small compiler, extremely easy to use, that generates
x86 and ARM code, and compiles and works off-the-box on Fedora 41. Quite a gem, really. Very
easy to install: just clone the source repository, configure, and make:

$ git clone https://repo.or.cz/tinycc.git

$ cd tinycc

$ ./configure

$ make
$ sudo make install

Then compile and run the application with these commands:

$ mkdir build

$ tcc src/conway.c src/world.c src/helper.c -o build/conway
$ tcc src/tests.c src/world.c src/helper.c -o build/tests

$ build/conway

$ build/tests

Zig
Did you know that the Zig programming language?®® bundles a C and a C++ compiler? I did not,
and yes, it works:

$ mkdir build
$ zig cc -D__ZIG__ src/conway.c src/world.c src/helper.c -o build/conway
$ zig cc -D__ZIG__ src/tests.c src/world.c src/helper.c -o build/tests

The __z1i6__symbolis only defined to have a nice identifier of the compiler when the app runs.
Zig is based on LLVM, and thus defines the __clang__ symbol by default.

Mac 0S 7 “Classic”

For much more interesting outcomes, let’s travel back in time 35 years, to the early 1990s, and
let’s try to compile our code on a classic 68k Mac.

22https://en.wikipedia.org/wiki/Tiny_C_Compiler
30https://fen.wikipedia.org/wiki/Fabrice_Bellard
3thttps://akos.ma/blog/freedos-on-gemu/
32https://akos.ma/tags/ffmpeg/
33https://en.wikipedia.org/wiki/Bellard%27s_formula
34https://repo.or.cz/w/tinycc.git
3Shttps://en.wikipedia.org/wiki/Zig_(programming_language)
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THINK C

Iinstalled Symantec THINK C2¢ following the instructions in this beautiful blog post®”,
expanding on the existing Mac OS Classic simulator I built in previous entries of my blog
(specifically, the one about Mini vMac3® and the one about Excel 4 and Word 5.1a%?).

Basilisk Il x

conway.c

include <stdic.hs
include <stdlib.h>
include ¢string.hs
include <signal.h>

ifdef _BORLAMOC —

* Borland C++ 3.1 far
include <dos.hx» )
include <conio.h> £
el if defined(THINK_C THINK C 5.0.2 Zitems 34 MEindisk 44
* Sumantec THIMK C 5

include <comsole hr
include <unisx hy £

include <unistd. h> f
endi f

dafine SI1ZE 20

ifdef _BORLAMDC _

define DISPLAY_SIZE 18 CONW AY.C

=z
define DOISPLAY_SIZE 30
andi f

* Global varicbles */
nt wor 1dISIZEIISIZE];
conway

“ Uarioble used io stop the application #/ obj size
olatile sig_atomic_t signal recsived = 0; S8570
* Function declarations */ - 678
oid inituoidd; i 292
oid main_looptunidy;

oid first_l inetvoid};

oid auoluatuoid);

oid clear_screentuaid);

oid signal_handlerCint sig);

main_|oops 3;
return 0;

“ Initialization function #/
aid initCuoidd {
M The data artay mirrors the BASIC " statements */

1)
1)
Q
Q
o
o
1)
Q
Q
Q
o

oooooooooo
ooooooooooo
ooooooooooo
ooooooooooo
ooooooooooo
ooooooooooo
ooooooooooo
ooooooooooo
ooooooooooo

THINK C provides quite a rudimentary environment (the editor doesn’t even provide syntax
highlighting), but it gets the job done. One thing to keep in mind when transferring the source
code into the VM was to save it with standard Mac line endings (CR) instead of the usual Unix
(LF) or DOS (cr+LF) endings; otherwise, THINK C would not be able to read the source at all.
This can be easily done in Vim, opening the file and saving it with the following command:

:w ++ff=mac
As you can imagineg, the Vim command above also accept the dos and unix entries.

There are some parts of the source code that only concern the THINK C compiler, like the
configuration of the console window and some header files; these are conveniently enclosed in
the usual macro guards.

3¢https://en.wikipedia.org/wiki/ THINK_C
37http://beyondloom.com/blog/thinkc.html
38https://akos.ma/blog/mini-vmac-on-fedora/
3https://akos.ma/blog/word-5.1a-and-excel-4-for-mac-on-basilisk-ii/
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#if defined (THINK_C)
/* The title of the console is a Pascal string, not a C string! x/
unsigned char title[7] =1 6, 'C', 'o', 'n', 'w', 'a', 'y' ¥;
console_options.nrows = 35;
console_options.ncols = 126;
console_options.pause_atexit = 0;
console_options.title = title;
cshow(stdout) ;
{#endif

(Do you see that variable tit1e? I'll come back to that later.)

Among its many capabilities, THINK C is able to build a native Mac OS application out of this
code, conveniently available and double-clickable on the desktop of your Mac.

Metrowerks CodeWarrior

I'm sure that those who wrote apps for the “Classic” Mac OS System back in the 1990s
remember Metrowerks CodeWarrior#®, the ultimate IDE that made THINK C obsolete, and that
reigned supreme until Apple provided the world with Xcode for Mac OS X.

You can download Metrowerks CodeWarrior from the Macintosh Repository** as a “StuffIt”
archive (you will need the “StuffIt Expander” app, also available at the Macintosh
Repository*?).

The C libraries bundled with CodeWarrior don’t have a sleep() function available, but there’s
one called pelay() in the Macintosh toolbox, so we just wrap that call inside the wait () function.

#if defined(__MWERKS__)
##include <Timer.h>
ffendif

/*x ... %/

void wait(unsigned int seconds) {

#if defined (__MWERKS__)
unsigned long ticks = seconds * 60;
Delay(ticks, NULL);

#endif

3

4°https://en.wikipedia.org/wiki/CodeWarrior
4thttps://www.macintoshrepository.org/1645-codewarrior-4-gold-68k-
“2https://www.macintoshrepository.org/2475-stuffit-expander-and-dropstuff-w-ee-5-5
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Basilisk I

"l Fie Edit search Project Tools Window

& w[#z]s<| Oled &[] ALEE [ (R[] A=)

CONWAY.C —fode  Data 0 ¥

]
#include <signal .hy -m
0]

#include <stdio he

#include <string hr

P slaspl) #f
#elif definedd_MIERKS_)
£+ Hetrowerks Codelarrior 1.1 for Mac 05
i £ Delayls *f
#2]if defineddTHINK_C?

N
N

s Hix Powers */
#include <conio. hy /A clrscrnt 4/
#include <dos.hr M+ sleepl() *f

Metrowerks G +-+

f* Global varicbles */
int worldISIZE]I(SIZE];

#* Uariable used to stop the application */
0

woid first_linedvoid);
void evoluetuoid);

woid clear_screendvoidy;
woid signal_handlerCint?;
woid waitiunsigned inty;

As shown in the image above, the CodeWarrior editor did feature syntax highlighting, and plenty
of other goodies.

DOS

Let’s try compiling this code on an early 1990s IBM PC running DOS*® with some noteworthy
compilers of the time.

Borland C++

Borland C++4* was the “professional” counterpart to Turbo C++4%, and it can be downloaded
from WinWorld“¢ . It bundled quite an advanced IDE and development experience for its time! I
also downloaded the manuals from the Internet Archive*” , which were also very useful.

As you can imagine, the program has some Borland-specific lines of code enclosed within the
usual guards:
[* ... %/

J#if defined(__BORLANDC__)
{##include <conio.h> /* clrscr() =%/

“3https://deprogrammaticaipsum.com/a-requiem-for-dos/
“4https://en.wikipedia.org/wiki/Borland_C%2B%2B
*Shttps://fen.wikipedia.org/wiki/Turbo_C
“¢https://winworldpc.com/product/borland-c/30
“Thttps://archive.org/details/bitsavers_borland



f#finclude <dos.h> /* sleep() */
[* ... */

Borland C++ compiles this code in a breeze, and generates the usual CONWAY . EXE file, as
expected.

= TFile Edit Search Run Compile Debug Project Pptions Window Help

[ [ L ILESNOSCINNGY [ ] |y
finclude {stdio.h>
finclude <(stdlib.h>
finclude {(string.h>
finclude <(signal.h>

__BORLANDC
/# Borland C++ 3.1 fo Horland C++
finclude {dos.h>
#include {conio.h> Uersion 3.1
gelif defined(THINK C
/% Symantec THINK C 5 Copyright (c) 1990, 1992 by
#include {console.h>
finclude {uwix.h> Borland International, Inc.
fielse

/% Linux =/
#include <{unistd.h} “
fendif
#define SIZE 30
fifdef  BORLANDC
=il

F1 Help | Accept the settings in this dialog box —

Watcom C/C++

FreeDOS*® comes bundled with Watcom C/C++2° off-the-box, a very capable C compiler with
support for DOS, Windows (95 and NT), and 0S/2, in 16 and 32 bits. According to WinWorld®°,
Watcom C/C++ was used to compile DOOMS for 32-bit DOS, and the screenshots also show the
Windows IDE.

With a few DOS commands and the inclusion of the __WATCOMC__ macro in the code, our app can
be compiled with the Watcom compiler.

@ECHO OFF

SET PATH=%PATH%;C: \DEVEL\WATCOMC\BINW

SET WATCOM=C:\DEVEL\WATCOMC

WCC386 /i=C:\DEVEL\WATCOMC\H WORLD.C

WCC386 /i=C:\DEVEL\WATCOMC\H CONWAY.C

WCC386 /i=C:\DEVEL\WATCOMC\H HELPER.C

WLINK NAME CONWAY SYSTEM 386 F HELPER.OBJ F WORLD.OBJ F CONWAY.OBJ

48https://freedos.org/
4°https://en.wikipedia.org/wiki/Watcom_C/C%2B%2B
S0https://winworldpc.com/product/watcom-c-c/110b
Sthttps://en.wikipedia.org/wiki/Doom_(1993_video_game)
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WinWorld offers the binaries®? for various versions of the Watcom compiler, and I found the
Watcom C/C++ manuals (from around 2000) on openwatcom.org® .

Tip: to copy your code files inside a FreeDOS virtual machine running under VirtualBox%*, you
can use this unofficial guest addition®® that works like a charm.

Microsoft C/C++ 6.0

I also made this code compile and run with the Microsoft C/C++ 65¢, available for download on
WinWorld®? , from 1990.

I tried using version 7, but it turns out that it requires Windows 3.1 to run (the things Microsoft
did to impose Windows on the marketplace...), and I wanted to have a setup as minimalist as
possible for this exercise.

One of the things that the Microsoft C/C++ 6.0 standard C library did not provide was a sleep()
function, so I asked ChatGPT for one, and it didn’t disappoint. This implementation does not
“loop forever” (a common brute-force approach) but instead uses the INT 0x28 DOS
interruption®® to idle the CPU for the requested time. It even takes into account the rollover that
happens when the day ends and a new one begins!

void wait(unsigned int seconds) {

#ifdef __MSC_VER

#define MK_FP(seg, ofs) ((void far *)(((unsigned long) (seg) << 16) | (unsigned) (ofs)))
unsigned long startTime, elapsedTime;
union REGS regs;

// Convert seconds to timer ticks (18.2 ticks per second)
unsigned long ticksToWait = (unsigned long)seconds % 18;

// Get the current timer ticks (BIOS Data Area 0x40:0x6C)
startTime = *(unsigned long far *)MK_FP(0x0040, 0x006C);

do {§
// Get the current timer ticks again
elapsedTime = *(unsigned long far *)MK_FP(0x0040, 0x006C) - startTime;

// Handle overflow of timer ticks (midnight rollover)

if ((long)elapsedTime < 0) { // Cast to signed long for comparison
elapsedTime += 86400L * 18; // Number of ticks in a day

3

// Call DOS idle interrupt (INT 0x28)
int86(0x28, &regs, &regs);

t while (elapsedTime < ticksToWait);
#fendif
3

In general, I found quite difficult to get Microsoft’s compiler to work, due to the lack of
documentation and having to try various switch combinations until the app compiled... and then

52https://winworldpc.com/product/watcom-c-c/110b
53https://openwatcom.org/ftp/archive/11.0c/docs/
54https://www.virtualbox.org/
5Shttps://forums.virtualbox.org/viewtopic.php?f=4&t=105823
Sehttps://en.wikipedia.org/wiki/Microsoft_Visual_C%2B%2B
S7https://winworldpc.com/product/microsoft-c-c/6x
s8https://stanislavs.org/helppc/int_28.html
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ran without crashing! Yes, after I got it to compile, it would crash with a “R6000 stack overflow
error”®® , the solution of which consists in increasing the size of the stack, with ad hoc switches
for both the compiler (/F) and the linker (/STACK:).

The winning combination of flags and options was the following:

C:\>CL /IC:\C600\INCLUDE /F 8000 /G2 /AL /FPc87 /D__MSC_VER CONWAY.C HELPER.C WORLD.C /
link /STACK:8000 C:\C600\LIB\LLIBC7

First I stored this command in a Batch file, as one would in DOS, but then I asked ChatGPT to
transform this command line into a MAKEFILE to be used with NMAKE, Microsoft’s implementation
for DOS and Windows of the make utility®® , and here’s the result:

# Define compiler and linker settings

cc=CL

CFLAGS=/IC:\C600\INCLUDE /F 8000 /G2 /AL /FPc87 /D__MSC_VER

LFLAGS=/STACK:8000
LIBS=C:\C60O\LIB\LLIBC7

# Define source and output files

SRC=CONWAY.C WORLD.C TESTS.C HELPER.C
0BJ=CONWAY.0OBJ WORLD.OBJ TESTS.0BJ HELPER.OBJ
EXE=CONWAY.EXE TESTS.EXE

# Default target: build the executable
all: $(EXE)

{## Rules to build the executables
CONWAY .EXE: CONWAY.OBJ WORLD.OBJ HELPER.OBJ
$(CC) CONWAY.OBJ WORLD.OBJ HELPER.O0BJ /link $(LFLAGS) $(LIBS)

TESTS.EXE: TESTS.0BJ WORLD.OBJ HELPER.OBJ
$(CC) TESTS.O0BJ WORLD.OBJ HELPER.OBJ /link $(LFLAGS) $(LIBS)

# Rule to compile the source file into an object file
$(0BJ): $(SRC)
$(CC) $(CFLAGS) -c $(SRC)

(Yes, it looks a lot like a standard Makefile, bar the uppercase filename.)
Here is an explanation of the compiler switches used:

« /I provides the path to include files

« /F 8000 increases the size of the stack to 0x8000

» /G2 generates 80286 code

« /AL uses the large memory model

» /FPc87 generates non-emulated math coprocessor code (8087)

» /D__MSC_VER defines the standard MS C compiler macro, not defined - by default in version 6
(1990)

« /link gives options to the linker:
» /STACK:8000 also increases the stack size
» And finally the name of the C library to link with.

Shttps://jeffpar.github.io/kbarchive/kb/032/Q32816/
sohttps://en.wikipedia.org/wiki/Make_(software)
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Mix Software PowerC

I found out that the code could also be compiled and run off-the-box using the Mix Software
PowerC compiler for DOS®*, which as you can imagine I had no idea it even existed. I'm pretty
sure you’ve never heard of this one either.

Its library of functions®? included everything I needed, including a c1rscrn() and a sleep()
function. The home page looks like it hasn’t been updated since the late 1990s; I'm surprised
it’s still online and available at the time of this publication. The compiler itself can be
downloaded from WinWorld®é®, as usual.

In any case, I couldn’t find the matching preprocessor macro®* that identifies this compiler,
however, so I'm passing the value __PowerC__ manually when invoking the compiler:

C:\>PC /d__POWERC__ /e CONWAY.C WORLD.C HELPER.C

Some Observations
Here are some interesting observations I made, and some “aha!” moments I experienced while
working on this code:

« Some of those early ANSI C compilers whine if you mix variable declarations and
assignments; to make your source files fully compatible, I had to remember to declare all
variables at the beginning of the function, and then use them afterward. Yes, this includes
variables used in loops and such. This behavior was removed in C99¢ , but some (not all) of
the early compilers I tried for this article already allowed to declare variables next to their
first use.

« Function prototypes in ANSI C that do not take arguments must use the word void in the list
of arguments; otherwise, some compilers assume that they take a variable list of arguments
instead.

» Not specific to ANSI C, but I've noticed that the Clang compiler is in general much more
pedantic than GCC, and would raise more warnings. Of course, this is great, removing
compiler warnings is a favorite sport of mine®® .

« While writing the API for the manipulation of world_t structs I tried to apply as many
teachings as I could from Jerry Cain®”’s Stanford course. Watch it.

 Borland’s developer tooling was so much more advanced than Microsoft’s and Symantec’s
back in the day. It’s so sad they threw it all away. Borland C++ is an incredibly fast, advanced,
and productive IDE, even by today standards. (And that blue color background is iconic.)

« In the THINK C example above I'm showing the use of a Pascal string®® in C code, used to
define the title of the console window on the Mac. This was absolutely new to me. It is a nod
to the Pascal®® -based toolkit that Apple provided to create native Mac applications back in
the day.

sthttp://mixsoftware.com/product/powerc.htm
62http://mixsoftware.com/product/pc_fn.htm
s3https://winworldpc.com/product/powerc/2x
¢4https://sourceforge.net/p/predef/wiki/Compilers/
sShttps://en.wikipedia.org/wiki/C99
s¢https://akos.ma/blog/objective-c-compiler-warnings/
¢7https://deprogrammaticaipsum.com/jerry-cain/
s8https://stackoverflow.com/a/25079998
*?https://deprogrammaticaipsum.com/lazarus-come-forth/
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Other Interesting Compilers

Looking around while preparing this article I discovered quite a few more ANSI C compilers
worthy of mention; I have tried to compile the code of this app with some of them, but without
success so far.

 Portable C Compiler - Wikipedia, one of the first and most historically significant C
compilers, originally written by Stephen C. Johnson’ .

« The Amsterdam Compiler Kit”? by none other than Professor Andrew S. Tanenbaum?, of
MINIX" fame.

« vbec’, by Volker Barthelmann.

- DJGPP”¢ by DJ Delorie.

« C compilers for 0S/277 :

bottom of this article)
» I suppose IBM VisualAge C++ 3.x” for 0S/2 included support for the C programming

language, too.

- (see update at the

Bonustrack

If you're interested in the subject, watch this awesome video: “Tips for C Programming”° by
Nic Barker, author of the Clay library®* . I certainly learned a lot watching it!

And then read Andrew Koenig®2’s 1989 classics: a paper® and a book®* called “C Traps and
Pitfalls”.

Update, 2025-02-14: Added support for Borland C++ 2.0 for 0S/28% . The source code required
a only small addition, because the function used in the signal() call must have a special
annotation, _USERENTRY, as explained in the bundled documentation. In the specific folder of the
project®® you will find %.PRr3 files, to be used from within the IDE, or x.MAK “makefiles” to be
used in a full-screen 0S/2 command window:

[C:\] make -f conway.mak
[C:\] make -f tests.mak

°https://en.wikipedia.org/wiki/Portable_C_Compiler
7thttps://en.wikipedia.org/wiki/Stephen_C._Johnson
2https://en.wikipedia.org/wiki/Amsterdam_Compiler_Kit
7https://en.wikipedia.org/wiki/Andrew_S._Tanenbaum
7https://en.wikipedia.org/wiki/Minix
7shttps://en.wikipedia.org/wiki/Vbcc
7shttps://en.wikipedia.org/wiki/DIGPP
"7https://akos.ma/blog/conway-in-c89/%5B0S/2%5D(/blog/how-to-install-os-2-warp-3-and-4-on-
virtualbox/)
78https://winworldpc.com/product/borland-c/20-0s-2
https://winworldpc.com/product/ibm-visualage-cpp/3x
80https://www.youtube.com/watch?v=9UIIMBqqlD4
81https://www.nicbarker.com/clay
82https://en.wikipedia.org/wiki/Andrew_Koenig_(programmer)
83http://literateprogramming.com/ctraps.pdf
84https://en.wikipedia.org/wiki/C_Traps_and_Pitfalls
85https://winworldpc.com/product/borland-c/20-0s-2
8¢https://gitlab.com/akosma/Conway/-/tree/master/C89/Borland/0S2
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0S/2 Warp 4 [Running] - Oracle VM VirtualBox x

File Machine View Input Devices Help

e | ) 8 | |E8|8 ciran EEEEWE R om0 B2

k=1 |g°| 11:0636PM

oy Borland C++ Z| o |

File Edift Search Run Compile Debug Tools Pluject Wwindow Help

i c\files\comway\conway.c Z| o J

#endi f

£* Variable uzed to stop the a About Borland C++
latile si . {anal
wolatile sig_atomic_t signal_| BORLA“D c++

4% Called when user hits CTRY

#if defined(_ 05Z_ ) &8 defi FOR os/z

void _USERENTRY signal_handle Version 2.0

felse Copyright © 1993,1994
void sighal_handler{int sig) Borland International. Inc.

All Rights Reserved.

B P oy I

File Hame Lines—cooe oard TOCATTOT
CONWAY.C
HELPER.C 118 46 12
WORLD.C 148 1259 33
[]
=<1 2]

| Accept the settings in this dialog box |

O S =W ] & Right Ctrl

Update, 2025-02-28: I've just learned about the unix2dos®” command family, which allows
text files to be converted back and forth from Mac, DOS, and Unix file formats.

87https://en.wikipedia.org/wiki/Unix2dos
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