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Ein wenig Unix-Geschichte

Unix-Entwicklung [1] —
- PDP7 (1969 — Assembler, B)
- PDP11: first edition (1971 — Assembler, B) unmano
- PDP11: third edition (1973, C) To7a
* Portable C compiler pcc (~1975)
Erste Unix-Portierungen [2]

* Interdata 7/32 (1977, Wollongong)
und Interdata 8/32 (1978, Bell Labs)

Unix-inspirierte Systeme
» z.B. Coherent (1980), Minix (1987), Linux :)

Idris — GUUG 2026 | Michael Engel | Uni Bamberg | Lehrstuhl fur Praktische Informatik, insb. Systemnahe Programmi




Whltesmlths Universitat Bamberg

 Phillip James (P.J. or Bill) Plauger, geboren 1944
« Bachelor in Physik, Princeton University
* PhD in Kernphysik, Michigan State U. (1975)
 Arbeitete bei den Bell Labs (1969-75)

« Zusammen mit Brian W. Kernighan verfasste Plauger Software
Tools (1970) und Elements of Programming Style (1974) und
zusammen mit Jim Brodie schrieb er Standard C (1989)

 Gilt als Erfinder des "pair programming"

* Entwickelte den ersten kommerziellen C-Compiler [3]
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Von C ZU Idrls Universitdt Bamberg 3

Whitesmiths Ltd.

» Softwareentwicklungs-Unternehmen, gegrindet
von P. J. Plauger, Mark Krieger und Gabriel Pham

» "The name "Whitesmiths" was viewed as the opposite of
"blacksmiths": a blacksmith worked in hard goods, and a
white-smith worked in soft goods (a la soft-ware).

We also discovered that white-smiths in the Middle Ages
were the tin and silver workers, the workers in fine
products.” [9]

» Erster kommerzieller C-Compiler: Whitesmiths C [4]
« geschrieben fur die PDP-11 von Plauger
 spater fur VAX, 68k, Z80, ...

Parallel: Start der Arbeit an Idris im August 1978
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Universitat Bamberg ¢

Start der Arbeit an PDP-11 Idris im August 1978
* Re-Implementierung in C
* Verwendet keinen Bell Labs-Sourcecode

Portiert auf verschiedene Systeme wie VAX,
Motorola 68000 und Intel 8086 [3]

Binarkompatibel (auf PDP-11) zu 6th Edition Unix
* inklusive Format des Dateisystems
Kleiner Kernel — minimale Version < 100 kB auf 68k
 Aber vollstandig 6th Edition Unix-kompatibel
« Spater einige Erweiterungen aus 7th Edition Unix
Spatere Erweiterungen
« X10 und X11, TCP/IP
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|dris... heute

Universitat Bamberg

Sehr knappe Seite auf Wikipedia, unidentifizierte Disketten-Images

auf bitsavers...

Idris is a discontinued multi-tasking, Unix-like, multi-user, real-
time operating system released by Whitesmiths, of Westford,
Massachusetts. The product was commercially available from
1979 through 1988.

Background e

Idris was originally written for the PDP-11 by P. J. Plauger, who
started working on Idris in August 1978. It was binary compatible
with Unix V6 on PDP-11, but it could run on non-memory
managed systems (like LSI-11 or PDP-11/23) as well. The kernel
required 31 KB of RAM, and the C compiler (provided along with
the standard V6 toolset) had more or less the same size.

Idris én the X Window System running on an
Atari Mega ST

Developer P. J. Plauger
(Whitesmiths)
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Post von Mattis Lind im VCFED-Forum
im Mai 2025:

"l received this homebuilt machine from
the original builder. He was a member of
the PD68 computer club in Sweden.
PD68 had their own news letter. [...]

It was based on Norwegian designed
VME board with a 68000, 512 k memory
and a 68230 PIO port and two UARTSs.
The machine has the Idris 3.x operating
system on the hard drive. | have an
image of the EPROMSs, PALs and the
disk. The disk image contain some
deleted files that potentially contain
sensitive information so | like to clean up
the image before making it public. There
are some source files as well."

.......................................................................

3
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http://www.datormuseum.se/

Schwedisch ©
Cng\pl)eutleSr(c::Iuet; PD68 @
PROJEKTET

Selbstbau-68xx-Computerprojekte
1 986: VM E—BUS-Kar‘te [5] 1;:; i’;‘;iﬁ??éﬂ.” gatt ut med till Er om kdp av -

For att ytterligare forstérka 68000-personernas redan
priviligierade situation erbjuder vi f&ljande :

CETUS MILJO

Monsterkort CETUS (68000) INKLUSIVE KOMPONENTER FOR 4.500:-
[AEREE!

CETUS-maskinen finns redan 1 flera miljéer. De storsta Detta kéra WPU-laro blir bara mer och mer fantascisic: 111
bland dataamatorer ar organiserade | PDGS 1 Stockholm Frogeamaran TORS 340 och domercationen oper 14 1 Lo
och DAF i Oslo. Vidare ar det en rad skolor, universitet och S komoomenter.  VILKET PRIS !111

privatpersoner som tagit del av en tidigare distribution av :ér ﬁéiler principen forst till kvarn etc. for att bli garan-
denna byggsats. erad leverans.

@yvind Moe ar mannen bakom CETUS. Trots sin laga alder —TTY
(33) har han redan satt spar efter sig som en av vara mest P g
Intressanta leverantorer av VME-datorer. o8
. wm Han har tidigare jobbat som
Ml projektledare vid Kongsbergs
s Vapenfabrikk i Norge. | dag ar
han forskare och projektleda-
re 1 Norwegian Bioinstru-
ments A.S.

N

e T RS
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68000-Projekt bei PD68 Universitat Bamberg

« Gunstiger Preis

Vi har dven lovat att utbyta erfarenheter och program med det

durch Einkauf norska foretaget under ett fortsatt samarbete.
in gréﬁeren Fran Norge far vi kopa:
St k hl Ett kretskort utan komponenter.

UCKZanien "Educational License" for IDRIS.

(Ca_ 70 Geréte) Operativsystemet IDRIS 2.2.

C och Pascal kompilatorer samt editorn Thief.

. Manualer till IDRIS:
* UnbeStUthe IDRIS Users Manual
I IDRIS Programmers Manual
Oder fertlge IDRIS interface manual for 68k
P|at|ne (fur Pascal Programmers Manual

C Programmers Manual

4500 SEK), C interface Manual

IDRIS OS, Kortet &4r felridttat sa det blir fdrre dndringar pa nya
C-und Pascal- ™"
Compiler Vad finns p& ett fiardigt kort:
. 68000 med 512k minne.
Handbucher VME bussinterface.

Floppy diskinterface.
2 serieportar.
Parallell interface fér SCSI (utan bussdrivkretsar).
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CETUS VME-Board

Komplettes Unix-System
auf Dual-Eurokarte:

10 MHz 68000 CPU
512 kB RAM

32 kB EPROM

2 serielle Schnittstellen
Floppy-Controller
SASI-Controller

 ...Implementiert mit
Parallelportbaustein
MC68230

* Protokoll in Software
realisiert
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PD68 VME-Board
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|ldris laufen lassen Universitt Bamberg

May 7, 2025 L [ #2

| have now cleaned the image from any possibly sensitive deleted files
and it can be found here. | also created a tgz of the two filesystems on

the image.
The two filesystems on the image can be mounted using retro-fuse:

vofs pd68_idris_nec.dsk /mnt
vofs pd68_idris_nec.dsk -o fsoffset=20910 /mnt/usr/u

Festplattenimage des PD68-Rechners mit zwei Partitionen
« kompatibel zu 6th Edition Unix-Dateisystem
* mit retro-fuse mountbar [6]
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Spannende Dinge...

Universitdt Bamberg

Was war auf der Festplatte? 649
1273
1353
|dris Userland und Entwicklungsumgebung o
Portierte Software (Kermit, Emacs) Sane

. . 2752
...aber kein ldris-Kernel! es
704

« CETUS-Firmware bootet von Floppy... 8480

8062

» die existiert leider nicht! zéig
3164

6507

Kernel-Sourcecode ist vorhanden e
. . . 2646
 Wie bauen wir einen Kernel? 77589
10460

» Crosscompiler — kein 68k-Backend 389
in den Whitesmith C-Sourcen [4]

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

 Whitesmiths C-Compiler von Idris selbst!
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Make

a.s
acia.c.org
buserr.c
c.proto
cn.c
defp.h
fdc.c
fmt.s
fmtdev.c
fpp.c
1d302
main.c
main.c.org
makedate.h
makesys.h
mc68451.d
mc68681l.c.org
md.c

nmi.c

ob.h
res.68k
sms.c.org
smsxfr.s.org
udc.c
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Kernel bauen Universitat Bamberg

i . . : MAKE 3.1 IDRIS RESIDENT FOR OBK1A
|dee Whltesmlths test $1 && /etc/bin/cdriver —-proto c.proto +o0 -v —-dnostrict —-dlincl -prefix ./ $@
/etc/bin/link -mk -o./idriskla —-max@xffffffff —pc999999 \

- - +text -b0Ox1000 -moOxffffffff +data —-moOxffffffff \
C Compller von *.0 *.d res.68k /lib/libc.68k /1lib/1libb.68k /lib/1libm.68k \

IdrIS Selet nutzen date +0.+def _ etext=__text__ +def __memory=__bss__
echo "g@"
« Benotigt: Usermode-Emulator fur Idris
« M68k-Emulation via Musashi [m]
* Welches Binarformat nutzt Idris?
* Dokumentiert im Idris Programmer’s Manual [8]

00000000 99 2d 09 00 00 00 45 1a 00 00 11 72 00 00 00 00 |.-....E....r....]|

00000010 00 00 ff fe 00 00 00 00 00 02 00 00 20 1f 20 4f |.vvvssnnnnns . 0]
00000020 2f 08 2f 08 2f 00 e5 98 58 80 dl af 00 08 23 ef |/././+e:Xiuun. #. |
00000030 00 08 00 02 00 72 4a 97 67 26 20 6f 00 04 20 50 |..... rJ.g& o.. P
00000040 23 c8 00 02 01 90 O0c 10 00 3a 67 O0c O0c 10 00 7c |#.vwwswasiQuuaa]]

Hex-Dump von /etc/bin/cdriver
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Usermode-Emulation Universitt Bamberg

Programming File Formats object

NAME
object - relocatable object file format

The header consists of an identification byte 0x99, a configuration byte,

a short int containing the number of symbol table bytes, and six unsigned
ints giving: the number of bytes of object code defined by the text seg-

ment, the number of bytes of object code defined by the data segment, the
number of bytes needed by the bss segment, the number of bytes needed for
stack plus heap, the text segment offset, and the data segment offset.
Byte order and size of all ints in the header are determined by the con-
figuration byte.

00000000 99 2d 09 00 00 00 45 1a 00 00 11 72 00 00 00 00 |.-....E....r....|
00000010 00 00 ff fe 00 00 00 00 00 02 00 00 20 1f 20 4f |.vvvwwwnnnnn . 0]
00000020 2f 08 2f @08 2f 00 e5 98 58 80 dl1 af 00 08 23 ef |/././...Xuu.uuo #. |
00000030 00 08 00 02 00 72 4a 97 67 26 20 6f 00 04 20 50 |..... rJ.g& o.. P|
00000040 23 c8 00 02 01 90 O0c 10 00 3a 67 O0c O0c 10 00 7c |#...vvwuuiQuuua|]|
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Usermode-Emulation

Entwickelte Werkzeuge:
« Symboltabellen-Decoder "isyms" ("nm") [9]

 Usermode-Emulator "ie"

N Idris text:

0x00003a4de
0x00021172
0x00020190
0x0002113c
0x000003a2
0x000000aa
0x00000000
0x00020072
0x0002007a
0x00000080
0x00020000
0x000000ba
0x00020076
0x00001710
0x00003bea
0x00002ecc
0x0000374c

17690 @ 0x0

T _getenv
B _end
D __pname
D _ _stop
T _main
T _onexit
T start

D _environ

D _ _paths
T _exit

D __data

T seterr

D _errno

T _prosuf
T _scnstr
T _onintr
T _cmpstr

« Kann C-Compiler, Linker und andere
68k-Idris Binaries ausfuhren

0x00002480 T _fopen
0x00004394 T _lenstr
0x00003d18 T _uname
0x0000332a T _usage

/Users/me/Projects/68k/idris/idris_emulator/musashi/ie /Users/me/Projects/
68k/idris/idris_pd68_root/etc/bin/cdriver —-proto c.proto +o -v —-dnostrict
—dlincl —-prefix ./ main.c
prototype file: c.proto
main.c:

/etc/bin/pp -0 /tmp/t43667c@ -x -i "|../hdrs/" —-d_WSLAS -dOBK1A —-dR68K
+lincl /lib/hdrs/id68kn.h ../hdrs/mi68k.h main.c
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% ./iefull /Users/me/Projects/68k/idris/idriskla_test

BUSERR sp @xla25a usp 0x@0 sr 0x@0 pc 0x0 f/v 0x0
DO 0x0 D1 ©0x58 D2 0x0 D3 0x0

D4 0x0 D5 0x0 D6 0x0 D7 0x4

A0 0x0 Al 0x10 A2 0xl1la23c A3 0x0

A4 0x0 A5 0x0 A6 0x1a258 A7 0xla252

e Kernel-Emulator "iefull" suserr sp oxia25c usp exe sr oxo pc oxe f/v oxe

DO 0x9 D1 0x58 D2 0x0 D3 0x0
D4 0x0 D5 0x0 D6 0x@ D7 0Ox4

L Emu||ert nOCh niCht AD 0x0 Al 0x10 A2 0xla23c A3 0x0
. A4 Ox0 A5 Ox0 A6 0x1a258 A7 0x1la254
die komplette
CETUS-Hardware

Systememulation

- BUSERR sp 0x1a22a usp 0x0 sr 0x0 pc 0x0 f/v 0x0
» ...Insbesondere ;6% of oxse 0o oxp b3 oxo 0 F
. D4 0x0 D5 0x0 D6 0x0 D7 Ox4
f(}f]lt r1()(3f] (jIEB AO 0x100000 Al 0x100000 A2 Ox1la23c A3 0x0

A4 0x0 A5 0x0 A6 0x1a258 A7 0x1la222

EmUIat|On der NO_RAMD =0 , 0,5Mb =1 , 2Mb =2 , 4Mb = 4 , 6Mb = 6 8Mb = 8
SASI'FeSthatte Give ram_disk_size within 10 sec: 1024 blocks

hd =0, rmc = 1 fdc@® = 2, xd = 3
Give device to boot from within 10 sec:
Give minor number to boot from (0-7) within 10 sec: Boot from hd@o:
. Idris/68K V3.11x Monday March 30, 1987, 11:45 AM
 Work in progress... copyright (c) 1979, 1986 by Whitesmiths, Ltd.
no mmu, system size 2038.5KB
31749.5KB largest process size, 31749.5KB user space, 3000 system buffe
hd0® root filesystem
no swapping
Idris/68k V3.11 890224 (CETUS NEC5126) -fpp -sepid
Controller is busy, retry
Controller is still busy

udcstart cmd: 0x0 0x00x0 Ox1 Ox7

Idris crash: bad root
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Ba re Metal Universitdt Bamberg

« Emulator "iebaremetal”
« Emulation der "SNACKSbug" Firmware

* |dee:
Bootvorgang des CETUS-Systems von Diskette
reverse engineeren

° EB()()t(jIESI(EBttGB Skokskosk sk sk sk sk ok sk ok sk sk sk sk Sk sk sk ok sk Sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skk sk sk sk sk sk sk sk sk sk sk sk
. kk *kk
rekonstrmeren *K Monoboard Idris/S68k V2.2 VME-68000 *%
Xk Xk

kokokskokokokskokokokskkokkkokok sk kokkkokok sk sk okkkkok sk sk ckkskkok sk sk okok sk kok sk k sk ok sk sk sk ok k sk ok sk ok sk kkok sk kokok sk kok sk k >k >k

self test in progress ...

* Work In
progress. . O

.Do .D1 .D2 .D3 .D4 .D5 .D6 .D7

A0 .Al .A2 .A3 .A4 .A5 .A6 .A7
.RO .R1 .R2 .R3 .R4 .R5 .R6

BF BI BM BR NOBR BS BT DC

DF DU FF FR Fw G GD GO
GT HE LO M MD MM MS OF
PF R RM T ™ TR T VE

SNACKSbug 2.1 >
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|dris auf Atari ST

David M. Stanhope von Computer Tools
International (CTI) portierte Idris auf den
Atari ST (1986) [10]

* Boot von ROM-Cartridge (Kopierschutz)

« System galt als verschollen — nur der
Screenshot auf Wikipedia existierte

Skip Tavakkolian Jul 28, 1988,

to

In article <46...@pasteur.Berkeley.Edu>, lan...@cory.Berkeley.EDU (James A. Landay) writes:
> How much is IDRIS? How much is STX-Windows? Is there an educational

> discount?

[deleted]

> James A. Landay

IDRIS for ST/MEGA is $149.95 (US), STX-Windows is $49.95 (US).

There is a 25% discount for educational institutions if purchased with an
authorized purchase order from that institution. Please note that you
will need IDRIS to run STX-Windows.

?incerely Usenet
o et COMP.SYs.atari.st
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|dris auf Atari ST-Emulation Universitat Bamberg

>|DRIS has been available on many processors including PDP-11, VAXen,
>680X0, and 8086. It was first released in 1978 on PDP-11s. IDRIS 2.2 was
>ported to the ATARI ST (520, and 1040) in summer 1986, by Computer Tools
>|nternational Inc., for which, | am an engineer. The current version is

>|DRIS 3.12, with release 3.2 of the C compiler. The IDRIS68K 2.2 was shown
>at ATARI booth in Fall COMDEX 1986. The 3.12 release was shown at ATARI
>pbooth in Fall COMDEX 1987.

>Sincerely,
>Skip Tavakkolian [11]

Skip ist heute als Plan 9-Entwickler bekannt...

~ 9th International Workshop on Plan 9
. 9. April 21-23, 2023 Michael Engel, University of Bamberg - Chair
@_9 Y University of Waterloo  Fariborz Tavakkolian, Plan 9 Foundation
6\1}/ Waterloo, Ontario
Canada C C C
...und hat die ST-Version von Idris! [12]
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|ldris auf Atari ST — Emulation Universitit Bamberg

Idris in Hatari Atari ST-Emulator
 Booten von Diskette funktioniert

* Formatieren von Festplatten-Image und Installation erzeugt SCSI
timeouts

00 Hatari v2.6.1

Timing-Probleme in Hatari
durch ungewohnliche

Behandlung von ACSI- _ mep—
Interrupts in Idris i e

» Fix durch Hatari-Entwickler b HEY o

Set Area

Thorsten Otto oy et e

Copy Area

* Noch nicht in Hatari-Repo

Set HotSpot

(]
- <
=

lear HotSpot| H§

4MB ST(WS3), TOS 1.02, MONO 71 Hz
FS: 0  BLT: BREC: B
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IdriS an Atari ST e FPGA purE L INDES l-:x'rn

N

"MiSTeryNano"

Open Source Atari ST-
Implementierung

auf Tang Nano 20k
FPGA-Board [13]

« Gunstiges Board, ca $35
« 20k LUTs, 8 MB RAM

Funktioniert
"out of the box"!
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WaS nun ? Universitat Bamberg ¢

Die CETUS-Emulatoren sind mit der Atari ST-Version weniger
"notwendig"” geworden

« Kernel konnen nun unter Idris in Hatari compiliert werden
* Immer noch nutzlich zur Cross-Entwicklung
e ...und um CETUS ans Laufen zu bekommen

|dris-Quellcode ist nicht verfugbar — nur einige Sourcen von Kernel
Startup-Code und Geratetreibern

* In Kontakt mit aktuellem Rechteinhaber (Tasking in Minchen) und
ehemaligem australischem Whitesmiths-Entwickler

...stay tuned!
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