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A Little Bit of (Unix) History Repeating

Unix development history [1] ———
 PDP7 (1969 — assembler, B)

« PDP11: first edition (1971 — assembiler, B)
« PDP11: third edition (1973, C)

* Portable C compiler pcc (~1975)

First Unix ports [2]
* Interdata 7/32 (1977, Wollongong)
und Interdata 8/32 (1978, Bell Labs)

Unix inspired systems
* e.g. Coherent (1980), Minix (1987), Linux :)
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Whltesmlths Universitat Bamberg

 Phillip James (P.J. or Bill) Plauger, born 1944

’u

» B.Sc. in Physics, Princeton University M%!
« PhD in Nuclear Physics, Michigan State U. (1975) ““"‘"-’:‘.y
« Worked at Bell Labs (1969-75) oG

» Together with Brian W. Kernighan, Plauger wrote "Software Tools"
(1970) and "Elements of Programming Style" (1974)

» Together with Jim Brodie he wrote "Standard C" (1989)
* Is thought to be the inventor of "pair programming"

* Developed the first commercial C compiler [3]
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FrOm C to IdrIS Universitit Bamberg 3

Whitesmiths Ltd.

» Software development company, founded by
P. J. Plauger, Mark Krieger and 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]

* First commercial C compiler: Whitesmiths C [4]
 written for the PDP-11 by Plauger
 |later versions for VAX, 68k, Z80, ...

In parallel: Start of work on Idris in August 1978
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Universitat Bamberg ¢

Start of work on PDP-11 Idris in August 1978
* Re-implementation of 6th Edition Unix in C
* No use of Bell Labs source code

* Ported to various systems:
VAX, Motorola 68000 and Intel 8086 [3]

 Binary compatible (on PDP-11) to 6th Edition Unix

* including the file system format
« Small kernel — minimal version < 100 kB on 68k

« Completely 6th Edition Unix compatible

 Later some extensions adapted from 7th Edition Unix
 Additional extensions

» X10 and X11 window systems, TCP/IP
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|dris... Today

Universitat Bamberg

Only a short entry on Wikipedia and some unidentified floppy disk

Images on 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 by Mattis Lind in the VCFED forum
in May 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/

Swedish C ter Club he
D68 66000
PROJEKTET

Homebrew 68xx computers
1 986: VM E—bus ca rd [5] 1}31:; i:zi:dir;gef:::‘vi gatt ut med till Er om kop 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 Ser. Romponenter.  VILKET PRIS 1111

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
(33) har han redan satt spar efter sig som en av vara mest
Intressanta leverantorer av VME-datorer.
_—— 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
o S U Gy e

Gl ki,
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68000 Project at PD68 Universitat Bamberg

. .
LOW p”Ce Vi har dven lovat att utbyta erfarenheter och program med det
due to |arge norska féretaget under ett fortsatt samarbete.
number of Fran Norge far vi kopa:

Ett kretskort utan komponenter.
purChased board "Educational License" for IDRIS.
I Operativsystemet IDRIS 2.2.
(Ca' 70 d@VlCGS) C och Pascal kompilatorer samt editorn Thief.
Manualer till IDRIS:
IDRIS Users Manual

° IDRIS Programmers Manual
UnpOPUIated IDRIS interface manual for 68k
or assembled Pascal Programmers Manual

C Programmers Manual
PCB (COSt: C interface Manual
4500 SEK); Kortet &4r felrdttat sa det blir fidrre dndringar pa nya
IDRIS OS, Baie
C and Pascal Vad finns pa ett fiardigt kort:
. 68000 med 512k minne.
COmpllerS, VME bussinterface.
Floppy diskinterface.
manuals 2 serieportar.

Parallell interface for SCSI (utan bussdrivkretsar).
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8230 PIO 512 kB WDC2797
CETUS VME Board -Interface DRAM 0 FDC

i
JI o
: e

. SNTILSBUN

Complete Unix system
on a dual Eurocard PCB:

10 MHz 68000 CPU
512 kB RAM

32 kB EPROM

2 serial interfaces
Floppy controller
SASI controller

* ...Implemented using a v
MC68230 parallel port j i e | B ‘

LLLLLEIEILAD),

(PIA) IC — ).l
« SASI protocol |E o AR
implemented in software 1l g ]| el

SPEr———
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PD68 VME Board

gobel N
* l +
128 K byte Bus request
» 5 [; 2 K byte EPROM —
ress yn.RAM oni
decoding L 2x28 pin MWYO' Cycle logic 16 bit
“DRAM | sockets bui orbiiration dotabus
controller 2764 - 27512
Refresh
logic
VME
24 bt
68000 oddgo;s'bus BUS
68%'10 24 bit oddress bus, 16 bit databus, odress- CONN
7 interrupt request, control-lines modihers ECTOR
8,10, 12
or 16 MHz Pl
Control
2 serial
COMMAND
porter . 7 level | — )
AND ASYNCRON interrupt 3x8 bit
STATUS SYNKRON request/ parallel
REGISTER beud rate acknowledge discete /o
FRONT LIST eneralor
------ - RESET Le
| CLOCK
HALT | WATCH DOG
INDICATOR {‘"—“ TIMEOUT
DATA
. | TRANSFER FLOPPY Reol #
SWITCH b————————3>{AND BUS ARB CONTROLLER el ifoa
| separofor TIMER
|
N single/double P
CONSOLE ’_ﬁ | o/do »
! RS 232C single/double [
! ‘ density
HOST/PRINTER | . s
: drver
| L
| CENTRONICS
e buffer PRINTER
51/4" or 8 'r_—— driver
|
______ ) SINGLE-CARD COMPUTER
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Running IdriS Universitdt 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

Disk image of the PD68 system has two partitions
 File system compatible to 6th Edition Unix
 Partitions can be mounted using the retro-fuse tool [6]
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Interesting Things we Found...

Universitat Bamberg ¢

What's on that disk? 643132

3385

1273

. 1353
|dris user land and development tools 6971
. 0 424

Ported software (kermit, micro-emacs) 9530
5846

...but no Idris kernel! i;gé

« CETUS firmware boots from floppy... 704

8480

 But we don'’t have a boot floppy! 8062

2510
3164

(Some) kernel source code is available 007

 How can we build a kernel? ren

» Cross compiler — no 68k backend s
in Whitesmith C compiler sources [4] 969

17737
* Use the Whitesmiths C Compiler
of Idris itself!
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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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Building the Kernel

Universitat Bamberg

|dea: use the
Whitesmiths C
compiler and
linker of Idris to
build the kernel

date +0
echo ||||

: MAKE 3.1 IDRIS RESIDENT FOR OBK1A

test $1 && /etc/bin/cdriver -proto c.proto +o0 -v —-dnostrict \
—dlincl —-prefix ./ $@

/etc/bin/link —-mk -o./idriskla —-max@xffffffff —-pc999999 \
+text -b0x1000 -mOxffffffff +data —-mOxffffffff \
*.0 *.d res.68k /lib/libc.68k /lib/1libb.68k \
/1ib/1libm.68k \
+def __etext=__text__ +def __memory=__bss__

* Required: User mode emulator for Idris
« M68k emulation using Musashi [7]
« Which binary format is used by Idris?
* Luckily, documented in the "lIdris Programmer’s Manual” [8]

00000000
00000010
00000020
00000030
00000040

99 2d 09 00 00 00 45 1la
00 00 ff fe 00 00 00 00
2f 08 2f 08 2f 00 e5 98
00 08 00 02 00 72 4a 97
23 c8 00 02 01 90 oc 10

00 00 11 72 00 00 00 00
00 02 00 00 20 1f 20 4f
58 80 d1 af 00 08 23 ef
67 26 20 6f 00 04 20 50
00 3a 67 0c 0c 10 00 7c

Hex dump of /etc/bin/cdriver
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User Mode 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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User Mode Emulation

Developed tools:
« Symbol table decoder "isyms" (="nm") [9]

 User mode 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

« Can execute the C compiler, linker and other
68k Idris binaries

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"  Buserr sp exia25c usp exe sr oxo pc oxe f/v oxe

DO 0x9 D1 0x58 D2 0x0 D3 0x0

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

AQ 0x0 Al 0x10 A2 0x1a23c A3 0x0

A4 Ox0 A5 Ox0 A6 0x1a258 A7 0x1la254

System Emulation

* Does not yet
emulate all of the
CETUS hardware BUSERR sp ©xl1a22a usp 0x@ sr 0x0 pc 0x0 f/v 0x0

DO 0x0 D1 0x58 D2 0x@ D3 0x0
. D4 0x0 D5 0x0 D6 0x0 D7 Oxd
- ...€3$5[)E§(3|Ei||)/ AD 0x100000 A1l 0x100000 A2 0x1a23c A3 0x0

. . . A4 Ox0 A5 0x0 A6 0x1a258 A7 0x1a222
mISSIng IS the NO RAMD =0 , 0,5Mb =1, 2Mb =2 , 4Mb =4 , 6Mb = 6 8Mb = 8
H Give ram_disk size within 10 sec: 1024 blocks
emulation of the -iske

5 hd =0, rmc = 1 fdc@® = 2, xd = 3
SASI dlSk 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
copyright (c) 1979, 1986 by Whitesmiths, Ltd.
. no mmu, system size 2038.5KB
° \AJ()r1( N F)r()ngEESSE;__ . ﬁé749.5KB 1qrgest process size, 31749.5KB user space, 3000 system buffe
00 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 of the CETUS’ "SNACKSbug" firmware

e |dea:
Reverse engineer the floppy boot process of the CETUS
system
kkokskskokokskskokokskskokskskok sk sk kok sk skok ok sk skok sk sksk ok sk sk ok sk sk sk ok sk skok sk sk k ok sk skok sk sk kok sk sk sk sk sk sk ok sk sksk sk sk kok sk sk sk ok sk k ok ok
II Monoboard Idris/S68k V2.2 VME-68000 II
k% k%
boot ﬂoppy self test in progress ...

SNACKSbug 2.1 > HE
.PC .SR .US .SS

. .00 .D1 .D2 .D3 .D4 .D5 .D6 .D7
e Work in A0 .Al .A2 .A3 .A4 .A5 .A6 .A7
.RO .R1 .R2 .R3 .R4 .R5 .R6

F)r()ngEBE;E;"' BF  BI BM  BR  NOBR BS BT  DC
DF DU FF FR  FW G GD GO
GT  HE L0 M MD MM MS  OF
PF R RM T ™ TR TT  VE

SNACKSbug 2.1 >
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|dris on the Atari ST

David M. Stanhope of Computer Tools
International (CTI) ported Idris to the
Atari ST (1986) [10]

« Boots from ROM cartridge (copy prot.)

« System war lost — only a
screen shot on Wikipedia remained

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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Idris on an Atari ST Emulator Universitét 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 is known as Plan 9 developer today...

~ 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 :
...and has a copy of Atari ST Idris! [12]
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Idris on an Atari ST Emulator Universitit Bamberg

Running Idris in the Hatari Atari ST emulator
* Booting from floppy works

* Formating the disk image and trying to install the system resulted
in SCSI timeouts

00 Hatari v2.6.1

Timing problems in Hatari
due to unconventional

handling of Atari ST ACSI _ mop—
interrupts in Idris ™ Fi |

» Fix by Hatari developer b  § Eonead | § [marr

Set Area

Thorsten Otto oy et e

Copy Area

» Not yet in Hatari git repo i

Set HotSpot

(]
- <
=

lear HotSpot| H§

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

N

"MiSTeryNano"

Open source Atari ST
Implementation

on a Tang Nano 20k
FPGA board [13]

* Inexpensive board
 ca $35 on aliexpress
20k LUTs, 8 MB RAM

Works "out of the box"!
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What NOW? Universitdt Bamberg g ‘ z

The CETUS emulators are not strictly necessary since we can run
|dris on the Atari ST (+emulation)

» Kernels can now be compiled using Ildris in the Hatari emulator
o Still usefull for cross development
e ...and to get the CETUS system to run again!

|dris source code is not available — only some source files of the
kernel startup code and device drivers

* We are in touch with the current IP owner (Tasking in Munich) and
a former Whitesmiths developer in Australia

...stay tuned!
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