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A little history of the ATARI ST

Jack Tramiel - the ousted founder of Commodore - secured funding to buy Atari’s consumer
division from Warner and acquired it in July 1984 with the intent of producing a new
computer. Many engineers and executives from Commodore followed Tramiel to the new
Atari Corporation.

In 1985 Atari Corporation introduced its new 16-bit computer system called the 520ST, the

successor to the Atari 8-bit family computers at the Consumer Electronics Show in January
1985.

W1 Atari licensed GEM from Digital Research which was also used on
., some PCs and the Atari ST was the first personal computer with a
#4 full color graphical user interface.

"He says he comes bearing gifts!”

Atari ST computers run GEM on top of the TOS much as early versions of Windows ran on
top of MS-DOS. Atari developed TOS as a fast, DOS-like environment with a hierarchical file
system.
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The Operating System

The TOS is stored in onboard
ROM chips, though early
versions of the Atari ST came
with TOS on floppy disks



About The Operating System

The operating system in the Atari ST is called TOS which simply means
"The Operating System” - and not the “Tramiel Operating System” ©

The Atari ST has an extremely complex operating system consisting of
several groups of routines that comprise several different levels of
interaction with the machine

It combines the GEM GUI and the underlying GEMDQS, a DOS-like
operating system by Digital Research which originally developed GEM
as a graphic layer on top of MS-DOS

'I'jﬁ Because it’s stored on ROM chips it boots up instantly!



TOS - The Operating System

The ST's OS can be divided into three large groups of routines:

e BIOS, XBIOS and Line A libraries. These libraries control machine
dependent functions (like controlling the peripherals) and basic I/0O.

 GEM (Graphics Environment Manager) contains two libraries, the AES
and VDI routines. GEM is responsible for the windowing environment
and the desktop that makes using the ST more intuitive. The AES is
concerned mostly with windows and dialogs, things that the user
interacts with. The VDI routines handle complex text display and high
level graphics manipulations.

* GEMDOS (GEM Disk Operating System) are the machine independent

routines for handling files and tasks (programs) and doing "high" level
yie}

% Both TOS and GEM are stored entirely in the system's ROM



TOS - The Operating System

GEM: Graphics Environment
GEMDOS: GEM GDOS: Graphics Device

Disk Operating _ Manager :
AES: Application Environment Services
System

Operating System

MetaDos: block-oriented
VDI: Virtual Device Interface devices

BIOS: Basic Input/Output System

XBIOS: Extended BIOS (Peripherical management) LINE-A: Low-level high-speed graphics calls
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GEM, a little green Desktop
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GEM - Graphics Environment Manager

The Graphics Environment Manager is a machine independent with set
of routines that enable the programmer to use windows, dialogs, the
mouse, buttons, and sliders to interface with an end user.

GEM also allows you to present complex
graphics and output them to a number
of different devices. It is built so that
these features can be defined, accessed,
and used with a relatively small number
of routines. It also allows limited
multitasking through desk accessories.




GEM - Graphics Environment Manager

The desktop uses icons to represent devices and files and has windows and
dialog boxes. The standard desktop has a trashcan and two floppy disk icons.
On the top part is a drop down menu. It changes its contents depending on
the application (much like on a Macintosh), though applications are not
required to even use the menu in which case it is removed.

TOS can execute a variety of different filetypes identifi
o .ACC - Desktop accessory (loaded automatically) T
o .PRG and .APP - Executable program (often GEM pr@grams)
o .TOS - Programs that only uses GEMDOS and not the GEM system to work.

o .TTP - TOS Takes Parameters. Opens up a dialog box | which you can add arguments
for the program. |

If the floppy is inserted into the drive when the co puter boots, it will
bypass the GEM desktop and boot the program contained in an AUTO folder
This is used by many demos and most games © = s



Atari ST - Ready to use?




System compliance and emulations

New! Includes Monochrome support!

=T

Now! Run these IBM programs on your Atarl ST
Mrwma

Galiien

B fvant-Carde Systews, Ltd. 1944 leesion 4.h
S e B T LT
5 is sukject to a license ageesment peinted on uous p=o
B kage, Ihp?aawer.ent will Ee legally enforced.
e pean Eoykoard selected)  Gersan

gvailatle wewary: 355K Video wode: Honochrowe

smmive ) is the Fiest deive

\,.\' H: L Y
Mocomer . | | | |
ease insest a diskette in deive A:
! press BETURN to start the BOS

e+ Soft : PCDIFTO =
&= v'Hardware : SuperCharger

!ﬁ GEMDOS which makes easy the transition from the PC to the ST and is compatible
with the DOS calls of the PC (int 21h)



Evolution of the Atari ST OS

OLD TOS MEGA TOS

ROM TOS BLITTER KAOS
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Version Name Date Support GEMDOS AES Model
1.00 Mushroom  20.06.1985 RAM 0.13 1.01 ST
1.00 Old TOS 06.02.1986 ROM 0.13 1.20 ST/STF
1.02 Blitter 22.04.1987 ROM 0.13 1.40 MEGA/STF
1.04  Rainbow TOS 22.02.1989 ROM 0.15 1.40 MEGA/STF/STACY
1.06 STE TOS 19.06.1989 ROM 0.15 1.40 STE

1.62 STE TOS 11.01.1990 ROM 0.17 1.40 STE
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TOS — what future?




Atari TOS versions

Official TOS versions for Atari computers:

e 1985-1990: TOS 1.x (ST / STf / Mega ST / STe)
* 1990-1991: TOS 2.x (Mega STe)

e 1990-1991: TOS 3.x (TT)

e 1992-1993: TOS 4.x (Falcon)

v’ Always fully contained in ROM
v'New versions mainly add support for new hardware
v'A few minor evolutions (XBIOS, AES, Desktop)




Atari TT (1990), TOS 3.06
* Up to 1280x960
in monochrome

* Also supports
640x480 16 colors
320x480 256 colors




Atari Falcon 030 (1992), TOS 4.04

Bureau Fichier Visualisation Options

* 640x480, VGA
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16-bit High-Color
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TOS for Atari clones

* Medusa Computer Systems
T40 (1995), Hades 040/060 (1996)
» Modified TOS 3.06

* MILAN-Computersystems GbR
Milan 040/060 (1998)
» Modified TOS 4.04 (4.05 — 4.08)

Those companies got contracts with Atari
to redistribute modified TOS


http://www.medusacomputer.com/
http://www.uweschneider.de/en/projects_milan.php
http://www.medusacomputer.com/
http://www.medusacomputer.com/
http://www.uweschneider.de/en/projects_milan.php
http://www.uweschneider.de/en/projects_milan.php

Patched TOS binaries T RTART FALCON/CTGB T0S4.84
68860 Rev,6 Mask E41J 98,3MHz
| CT68 hardware ABEVSH SDRVR. CTCH 99.BGMHz
; ATAR|C StRa 25618 detected

e CT60 TOS by Didier Méquignon (2001-2011)
Falcon TOS 4.04 patched to support CT60/CT63/CTPCI accelerator boards:

68060 CPU, FastRAM, extension port.
Even more modified as FireTOS for the FireBee and its ColdFire processor.

* TOS 1.04 & 1.62 updates by PP (2018) 05 108 Inpr, 3
Bugfixes, improved FAT support for bigger partitions, Hiojua
virtual floppy support, and much more.



http://didierm.pagesperso-orange.fr/ct60/index-e.htm
http://powerphenix.com/ct60/english/welcome.htm
http://didierm.pagesperso-orange.fr/firebeee.htm
http://firebee.org/
http://atari.8bitchip.info/tosimpr.html

A|terﬂate OS Geneva (1993) by Gribnif Software

* Cooperative
multitasking

* Best used
J!L ﬁ . with NeoDesk
desktop

LIME= .FREG MEQOCHTREL « C MEOCHTRL .R= MEWDEZSEK . INF

eneva 1.88 Release

This file contains descriptions of changes for release

and also miscellaneous notes concerning the progranm. o Open_sou rced

The fnllnu1n¥ programns have default flags with the "'Lin :
turned on you run_one of these nrn?rans regularlﬂ, Ir]
increase the amount of memory it is allowed to use. th
run out of memory at unexpected tines:
CALAMUS . PRG 2.9 Mb
H. PRE b

LAS 1M
G52, 2 M
EHF 1H

b
b

P
U5 PRE



http://www4.pair.com/gribnif/downloads/geneva/
http://www.atari-forum.com/viewtopic.php?f=14&t=33171

Alternate OS: I\/IagIC (1992) byA Kromke, S. & W. Behne

MHEHDESH FllE UIEH .Dptluns ﬂhJEEtS _ _

* Preemptive
multitasking

* New desktop:
MAGXDESK

e Also available
on Mac, PC

e Successor AtariX

open-sourced
in 2018



https://www.application-systems.de/atari/
https://www.application-systems.de/magicmac/
https://www.application-systems.de/magicpc/
https://gitlab.com/AndreasK/AtariX

But let’s go back in time
for the real revolution...



MINT: MiNT is Not TOS (1990) by eric . smith

* Preemptive multitasking kernel

* Works on top of TOS MiNT is Not TOS: MiNT version 8.95 PL 13
Copyright 1998,1991,1992 Eric R. Smith
e Device drivers su port Use this program at your own risk!

* Alternate file system support (MINIX, ext2, FAT32)

* Long File Names support (VFAT)

e Extends the TOS APl (GEMDOS) with UNIX-like features
* Includes TCP/IP stack



MINT: Seen from ROM Desktop

ure er lis

* Unified U:
virtual drive
as single root

: * Contains links
......................................................................................................................................................................................................................................................... to partitions

e UNIX-like
pipe, proc, shm
directories

|||||



MiNTLib: C standard library

* Support for major compilers: Pure C, C68, GCC...
* Provide POSIX APl on top of TOS/MIiNT

* Translate POSIX calls at runtime
»To MINT system calls if available
»Otherwise to TOS system calls

* Binaries can automatically take advantage of MiNT
features at runtime, when available.

* Most GNU / Linux software can be built out of the box




MINT + MiNTLib: POSIX environment

TOS/MINT 7 Jan 1998 1. EEHI 12 Atari STE

/c/vincent/c/hello} 1l -
-ry-ry---- 1 root 5H5 134 Nov 28 80:86 hello.c *Ira nslatlon Of

fe/vincent/c/hello}cck8% hello.c -0 hello -v

cEB -5 -D__T0S__ -D__C68__ -D__MSHORT__ -ansi -T hello.c uiNtmphhello.i naths between
uivtnpihello.1 uivtnphhello.s

C
asbd uistmpshello.s uintmpshello.o ~h
re -f uivtmpshello.i :)OS Ilke and

rn -f uivtmpshello.s :

ld -0 hello crt@.o uiNtnphhello.o uihuserslibNlibc.a JNIX'Ilke
ri -f uiMtmphshello,o

fc/vincent/c/helloxll

-¥-r¥---- 1 root 5Y5 154 Nov 20 80:086 hello.c ) .
i Lot osus 1533 ou 20 00:12 hello Example: /tmp
c/vlncent/c/nelio,./7nello o .

Hello, World! = u:\tmp

fe/vincent/c/hellolli

Old MINT setup on ST (1995)




Atari MUltiTOS (1992) R Tus
JN

e Atari hired Eric R. Smith ATARI

MiNT kernel licensed from
. . Eric RH. S5Smith
* MultiTOS = MINT kernel
+ multitasking AES (user interface)
+ multitasking desktop

* Nice but a bit slow, needs RAM
* Mainly for high-end TT / Falcon or clones

* MiNT kernel was renamed to “MiNT is Now TOS”



Atari MultiTOS (1992)

Desk File View Options
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* MiNT kernel
ARC-ST = Archive utility, Yersion 6. HEST, bEh|nd the Scenes
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FreeMINT (2000...)

e Continuation of MiNT kernel, as Free Software
* Put into CVS in 2000, then Gitin 2017

* Actively supported by the community
based around the MiNT Mailing List

* Automatic builds
with GitHub, Travis Cl and Bintray

*Shipped with XaAES graphical user interface



https://freemint.github.io/
https://sourceforge.net/p/freemint/mailman/freemint-discuss/
https://freemint.github.io/
https://freemint.github.io/

XaAES: multitasking AES for FreeMINT

TusulnE File Windows Options
o

* FreeMiNT kernel
Tera Desktop V1.41 Copyright 194 behind the Scenes

yz.1 Copyright 20
V2.3 to V4.05 Copyright 28

: ion 4,85 of the Tera Desktop, a 4 XaAES WindOWGd

o lb-bit and 3Z2-bit Atari compute
lil . It is published under General =
[

environment

u:sbinksbash
alrootCeasymint!/root>uname -a

FreeMiNT easymint 1.19a 2.6 atariclone mch8040 o

rootCeasymint:/root>cat /kern/version Te ra Des kto p
FreeMiNT version 1.19 (gcc version 4.5.2 (Gentoo 4.5.72

Thu Dec BS B1:13:086 GMT 2813

rootCeasymint:/root>bash --version
GHU bash, version 2.05a.8(1)-release (m68k-atari-nint) ® A” Of them:

Copyright 2881 Free Software Foundation, Inc.
Free Software

rootCeasymint:/root>_




SpareMIiNT distribution (2000~2010)

B SpareMiNT

\ N
* FreeMIiNT kernel =% The FreeMINT Software Archive

* GCC + MIiNTLib
* RPM packages (Red Hat)

* Huge efforts to provide a full UNIX-like environment:
many, many Free packages, mostly from GNU/Linux.

* Can be installed with EasyMIiNT installer



https://freemint.github.io/sparemint/sparemint/
https://freemint.github.io/sparemint/sparemint/

Everything is Free Software...
except TOS ROMs?



emuros oot | AT

* New operating system compatible with Atari TOS

* Implemented as Free Software, GPLv2 license

* Based on open-sourced old Digital Research GEM sources

* Does not contain any code from Atari company (still copyrighted)
e Gaps were filled by the EmuTOS development team

* Reimplementation of all layers:
BIOS, GEMDOS (BDOS), VDI, AES, Desktop

* Available in many variants: ROM, PRG, floppy, cartridge...

e Supports all Atari computers, all 680x0 CPU, ColdFire CPU,
and even non-Atari hardware



http://emutos.sourceforge.net/
http://emutos.sourceforge.net/
http://emutos.sourceforge.net/

EmuTOS

Desk File

(o o A o e o
o

M
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T
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o

trol?> to ski AUTOA ACC

> tTo skip HDD boot
X' to boot from X:

cC»* To run an early console

All TOS layers are reimplemented as Free Software


http://emutos.sourceforge.net/

Surprisingly similar,
isn’t it?



History of GEM on PC

e 1984: Digital Research Inc.

* 1991: Novell (bought Digital Research Inc.)

e 1996: Caldera, Inc. (bought DR-DOS from Novell)

e 1998: Caldera Thin Clients, Inc. (subsidiary of Caldera, Inc.)
* 1999: Lineo (new name of Caldera Thin Clients, Inc.)

* 1999: GPL (by Caldera/Lineo)

Full history: Wikipedia
Archive (including downloads): GEM Contents
And also: John Elliott’s GEM pages, FreeGEM, OpenGEM



https://en.wikipedia.org/wiki/Graphics_Environment_Manager
http://www.deltasoft.com/
http://www.seasip.info/Gem/
https://fr.wikipedia.org/wiki/FreeGEM
https://fr.wikipedia.org/wiki/OpenGEM
http://www.deltasoft.com/
http://www.deltasoft.com/

GEM sources

from Digital Research

Freed under GPL

N :
Atari code by Caldera/Lineo (1999)

(1985)

+ new GPL code

E v

© Atari Inc. Free Software
(abandonware) actively supported




Emulators + EmuTOS + FreeMINT

* Modern platform, TOS compatible + UNIX-like
* 100% Free Software

e Standard emulators: Hatari and Steem SSE

e Extended emulator: ARAnyM
" [mproved block device support
= Access to host filesystem
" Extended video modes
=" Network bridge
= OS support through EmuTQOS, fVDI and FreeMIiNT drivers



https://hatari.tuxfamily.org/
https://sourceforge.net/projects/steemsse/
https://aranym.github.io/
https://aranym.github.io/
https://aranym.github.io/

° ARAmyAL: no input grab

Distributions

*AFROS
*miniPack

*\VVanillaMiNT G,
*EasyAraMINT
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*BeeKey (for PC) / BeePi (for Raspberry Pi)



https://aranym.github.io/afros.html
http://eureka2.12.pagesperso-orange.fr/miniPack.zip
https://atari.joska.no/VanillaMiNT/
https://sites.google.com/site/emaappsarch/news/finallythebetaishere
https://sites.google.com/site/emaappsarch/news/beekeyandbeepibeta9areavailable
https://aranym.github.io/afros.html
https://aranym.github.io/afros.html

NetSur f o Edil Disp

BeeKey / BeePi Elsz

distribution
by Philippe Noble

Newso = 1)

BeeKey : Aranym on a Key

Deekey:
Aranym an s
Koy

finally the

bets hs herw ! After many months of tnals and grrors, thousanas of pages read on the net and many
2 i discussions, | am glad to introduce you BeaKey

Firet glancw

Site O

What's camir It's & self-contained Aranym 1 02 4 EasyAradint mstalled on top of Ubunty Mini Remix

= "‘ RERTY 1504 (a terminal only distro weighting 300 MB) that boots strasght into Aranym from an

e USE Key. with a persestent storage up to 4 GB. Total system weights less than 1 2G8 Zip it

Tent Editor
Net Dictionary
It's a wark n progress and & has been tested ordy on a few Macs (Macbook Pro from Calcutator
2008, and MacPro from 2008) 2015). It should wark on ary Pidea Player
machine but as the booting Mac (MBR vs EFl). there are 2 Rudio Player
different ways to install £ and the key will boot only on & PC or & Mac. but not on both Ul ewer

Vorkspece manager

GNU/Li
[]
ARANnyM, FreeMINT...
O N | ) 1f you don't care havrig persistent storage and just want to try ¢ without the possibiity \ Recent documents
d =l to save data, & 2GB LS8 | will be enough. The mnimum USB key size recommended if Contrat Panel
— T — YOU Want persstence 5 4 1.2 GB for the system, 2 8 GB for the persistence), idealy Ay docunents
I A 8GB of you want to have the full 4GB of persistent storage. USB3 keys are generally ‘li‘nn shatl

Video, sound, network.. are setup automatically and should work out of the box with Nrfice
almest every hardware, except, WiFs, touchpads and 4K or retna screens which are too Cresus Internet
5 big to work in native resolution Phoenix Ranager Developnent
Sitemap '.- Phoenin Des igner Lanes

Selup
Boot ime 15 quite short (1mun the first tme and 30sec atter) and you dont feel any Kandinsky Tools
slowdown in the usage, as far as your USE key 15 USE3 USE2 is slower and the first boot vision Start
will last S min, the others 1 min 20 sec | strongly recommend using an USB3 key Saur

Navigation

Applications

Shutdown

16GEB or bigger, 50 you will lese half of the space with this standard instal: we will see
later on how to recuperate & with a second partition, but it's a more complicated story Search,

Hard dnve install has not bean tested yet but it should be feasible. Please read thes linkaf
you want to try the adventure, knowing that it will erase al the data on your hard dnive

2016 21:56



https://sites.google.com/site/emaappsarch/news/beekeyandbeepibeta9areavailable
https://sites.google.com/site/emaappsarch/news/beekeyandbeepibeta9areavailable

FireBee computer

(2011) by the
Atari Coldfire Project

FireBee

*FireTQOS,
FreeMINT, — * SR—- |
XaAES, -
Tera Desktop i LT

* NetSurf web browser o - i SR L.


http://firebee.org/
http://firebee.org/
http://firebee.org/
http://firebee.org/

Want more?

* foss-north 2018 presentation:
Atari ST Free Operating Systems

 YouTube channel:
Vretrocomputing



http://foss-north.se/2018/speakers-and-talks.html#vriviere
https://www.youtube.com/c/Vretrocomputing
https://www.youtube.com/c/Vretrocomputing
https://www.youtube.com/c/Vretrocomputing
http://foss-north.se/2018/speakers-and-talks.html#vriviere
http://foss-north.se/2018/speakers-and-talks.html#vriviere
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