


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1. DESCRIPTION: 
POOS· is a powerful multi-user, multi-tasking oper­
ating system developed for the 32-bit Motorola 
68000 processor family. This development software 
is designed for scientific, educational, industrial, and 
business applications. POOS· consists of a small, 
real time, multi-tasking kernel layered by file ma­
nagement, floating point, and user monitor modules. 
The 8 Kbyte kernel provides synchronization and 
control of events occurring in a real-time environ­
ment using semaphores, events, messages, mail­
boxes, and suspension primitives. All user console 
I/O as well as other useful conversion and house­
keeping routines are included in the POOS· kernel. 
The file management module supports named files 
with sequential, random, and shared access. 
Mass storage device independance is achieved 
through read and write logical sector primitives. 
The designer is relieved of real-time and task ma­
nagement problems as well as user console inter­
action and file manipulation so that efforts can be 
concentrated on the application. 
2. FUNCTIONAL DESCRIPTION: 
2.1 POOS· KERNEL. 
POOS· is written in 68000/68020 assembly language 
for fast, efficient execution. The small kernel provides 
multi-tasking, real-time clock, event processing, 
and memory management functions. Ready tasks 
are scheduled using a prioritized, round-robin 
method. The A-line emulation exception is used to 
interface over 100 system primitives to a user task. 
2.2 MULTI-TASKING EXECUTION 

ENVIRONMENT. 
Tasks are the components comprising a real-time 
application. Each task is an independant program 
that shares the processor with other tasks in the 
system. Tasks provide a mechanism that allows a 
complicated application to be subdivided into 
several independant, understandable, and man­
ageable modules. Real-time, concurrent tasks are 
allocated in 2 Kbyte increments. Task system over­
head is less than 1.25 Kbyte. 
2.3 INTERTASK COMMUNICATION & 

SYNCHRONIZATION. 
Semaphores and events provide a low overhead 
facility for one task to signal another. Events can be 
used to indicate availability of a shared resource, 
timing pulses, or hardware interrupt occurrences. 
Messages and mailboxes are used in conjunction 
with system lock, unlock, suspend, and event pri­
mitives. POOS· provides timing events that can be 
used in conjunction with desired events to prevent 
system lockouts. Other special system events 
signal character inputs and outputs. 
2.4 MEMORY REQUIREMENTS. 
POOS· is very memory efficient. The POOS' kernel, 
floating point module, file manager, and user moni­
tor utilities require only 24 Kbyte of memory plus an 
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additional 4 Kbyte for system buffers and stacks. 
Applications memory reduction can be achieved 
by linking the user application to a 8 Kbyte POOS' 
kernel for a small, ROMable, standalone, multi­
tasking module. A fast, 16 Kbyte scientific orientat­
ed BASIC interpreter with real-time primitives pro­
vides interactive high level language support as 
well. For large system configurations, POOS· effec­
tively addresses up to a 32 bit address space. 
2.5 FILE MANAGEMENT. 
The POOS' file management module provides se­
quential, random, read only, and shared access to 
named files on a secondary storage device. These 
low overhead file primitives use a linked, random 
access file structure and a logical sector bit map for 
allocation of secondary storage. No file compac­
tion is ever required. Files are time stamped with 
date of creation and last update. Up to 128 files can 
be simultaneously opened. Complete device inde­
pendence is achieved through read and write logi­
cal sector primitives. 
2.6 COMMAND LINE INTERPRETER. 
A resident command line interpreter allows multiple 
commands to be entered on a single line. Com­
mand utilities such as append, define, delete, copy, 
rename, and show file are also resident and can be 
executed without destroying current memory pro­
grams. Other functions resident in the monitor in­
clude setting the baud rate of a port, checksum­
ming memory, creating tasks, listing tasks, files 
and open file status, asking for help, setting file 
level, file attributes, interrupt mask, and system 
disk, and directing console output. 
2.7 INTERRUPT MANAGEMENT. 
The PO OS· kernel handles user console, system 
clock, and other designated hardware interrupts. 
User consoles have interrupt driven character I/O 
with type ahead. A task can be suspended pending 
a hardware or software event. POOS' will switch 
control to a task suspended on an external event 
within 30 microseconds after the occurrence of the 
event (provided the system mask is high enough). 
Otherwise, a prioritized, round-robin scheduling of 
ready tasks occurs at 10 millisecond intervals. 
2.8 PORTABILITY. 
POOS' gives software portability through hardware 
independance of read/write logicial sector primitives. 
All other hardware functions such as clocks, map­
pers, and UARTS are conveniently isolated for mini­
mal customization to new 68000 based systems. 
2.9 CUSTOMER SUPPORT. 
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Numerous support utilities including virtual screen 
editors, assembler, linker, macroprocessor, disk 
diagnostics, link, and recovery, disk cataloging are 
standard. Single stepping, multi break points, 
memory snap shots, save and restore task com­
mands, and error trapping primitives are provided 
in all languages to aid in program debugging. 
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PDOS* DISK OPERATING SYSTEM 

FEATURES: 
- Real Time, Multi-User, Multi-Tasking 
- Multiprocessing support 
- Prioritized, Round-Robin scheduling 
- Intertask Communication and synchronisation 
- Task memory map control for program security 
- Full exception processing 
- Sequential, Random, and shared file 

management 
- Hardware independence 
- Kernel, file Manager and Monitor are written in 

68000/68020 assembly language. 
- Configurable, modular, Romable standalone 

support 

Task #4 
Position 

Monitoring 

Task #3 
Stepper Motor 

Movements 

Task #5 
Line Control 

Task #2 
Translation %0 

Angle 
Calculations 

Task #1 
User 

Interface 

ROBOTICS 

a2 = cosb + cosc + 2ab 
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3. LANGUAGE SUPPORT: 
- Basic 

- Pascal 

Standard Dartmouth Basic with 
enhancements, such as program 
debugging, intertask communi­
cation and real-time support. 

multi-pass, optimizing compiler 
that generates assembler text for 
the 68000 microprocessor. 

PDOS* SYSTEM CALLS 

Append file 
Baud console port 
BUild file directory list 
Chain command 
Check for break character 
Check for break or pause 
Clear screen 
Close file 
Close file w/attribute 
Conditional get character 
Convert ASCII to binary 
Convert binary to decimal 
Convert binary to hex 
Convert binary to hex in buffer 
Convert to dec w/message 
Convert to decimal in buffer 
Copy file 
Create task block 
Debug call 
Define file 
Define trap vectors 
Delay set/reset event 
Delete file 
Dump memory from stack 
Dump registers 
Enter supervisor mode 
Enter supervisor mode 
Execute PDOS call to D7.w 

SYS68K/PDOS* 

The PDOS* Pascal compiler im­
plements a superset of the Pascal 
language defined by Jensen and 
Wirth. 

- Fortran 77 compiler, supporting the full ANSI 
Fortran 77 standard 

- C Compiler for the C language 

Exit to monitor 
Exit to monitor w/command 
File altered check 
Fix file name 
Fix time and date 
Flush buffers 
Free user memory 
Get character 
Get character conditional 
Get disk size 
Get line buffer 
Get line in monitor buffer 
Get line in user buffer 
Get memory limits 
Get message pointer 
Get next Parameter 
Get port character 
Get task message 
Get user memory 
Initialize sector 
Kill task 
Kill task message 
List file directory 
Load error register 
Load file 
Load status register 
Lock file 
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Lock task 
Look for name in file slots 
Open non-exclusive random 
Open random 
Open random read only 
Open sequential 
Pack ASCII date 
Position cursor 
Position file 
Push command to buffer 
Put buffer to console 
Put character raw 
Put character(s) to console 
Put CRLF to console 
Put data to console 
Put encoded line to console 
Put encoded message to console 
Put line to console 
Put message to console 
Put space to console 
Read bytes from file 
Read date 

PDOS* UTILITIES 
FxFRMT 
FxLDGO 
FxPARK 
MABORT 
MASM 
MASM20 
MBACK 
MCHATLE 
MDCOMP 
MDDMAP 
MDDUMP 
MDDISK 
MDLOOK 
MDNAME 
MDSAVE 
MEDIT 
MFDUMP 
MFFIND 
MFSAVE 
MINIT 
MINST 
MLDIR 
MLEVEL 
MUB 
MUBGEN 
MMKBT 
MORDIR 
MPATCH 
MSfiEC 
MSYFL 
MSYOB 
MTERM 
MTIME 
MTRANS 
MUNDL 
QUNK 
WIND1 
WKILL 
WLOOK 
WTERM 

Read directory entry by name 
Read file attributes 
Read file from position 
Read line from file 
Read next directory entry 
Read port cursor position 
Read port status 
Read sector 
Read sector zero 
Read status register 
Read task status 
Read time 
Rename file 
Reset console inputs 
Reset disk 
Return error Do to monitor 
Return from interrupt 
Return to user mode 
Rewind file 
Send message pointer 
Send task message 
Set event flag w/swap 

Format logical unit 

Set event flag 
Set port flag 
Set/read task priority 
Suspend until interrupt 
Swap to next task 
Tab to column 
Test event flag 
Unlock file 
Unlock task 
Unpack ASCII date 
Unpack date 
Unpack time 
Write bytes to file 
Write date 
Write file attributes 
Write file parameter 
Write line to file 
Wntesector 
Write time 
Zero file 

Load and execute operating system 
Flush buffers and park Winchester heads 
Task aborter 
68000/68010 Macro assembler 
68020 Macro assembler 
Disk Backup 
Change file attributes and levels 
Disk file compare 
Disk Map, read files by link 
Disk dump and alter by sector 
Disk name list 
Disk look, look at disk sector contents 
Rename disk 
Disk file recovery 
Configurable screen edit 
File du mp in hex and ASCII 
Multiple disk search for tile 
File recovery 
Disk initialization 
Additional memory installation 
Directory list 
Directory list by level 
Libraryfile manager 
Library generator 
Install PDOS Boot on Disk 
Alphabetize Directory 
Applya program upgrade patch 
Build S-record 
Build SY object file 
Build object from SY file 
Set task terminal characteristics 
Read/Set clock calendar (if applicable) 
Multiple file transfer 
Undelete file 
PDOSlinker 
Create virtual porting task 
Disable virtual ports 
View virtual port parameters 
Set terminal type for virtual ports 
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PDOS' MONITOR COMMANDS 

Append file 
Assign console review 
Baud port 
Console unit 
Copy file 
Create task 
Date and time 
Define file 
Delete file 
Delete multiple file 
Directory level 
Disk space 
Download file to port 
Enable/disable echo 
Execute 
File slot usage 
For every 

4. HARDWARE CONFIGURATION: 

Free memory 
Get memory 
Goto 
Help 
If altered 
If processor 
If processor 
Kill message 
Kill task 
List directory 
List error 
List level 
List tasks 
Load file 
Make file 
PDOSBASIC 
PDOS debugger 

The SYS68K1PDOS' Operating System is 
implemented on the following hardware: 

CPU boards 
CPU-1, CPU-2, CPU-4, CPU-5, CPU-6, 
CPU-21, CPU-22, CPU-26, CPU-29 

Memory boards 
DRAM-1, DRAM-2, DRAM-E3M1, 
DRAM-E3S3, DRAM-E4M4, DRAM-E4S12, 
DRAM-6 

Controller boards 
WFC-1, SI0-2, ISI0-1/1A, ISI0-2/2A, 
ISCSI-1/1A, AGC-1, ASCU-1/2, AGC-2 
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RAM disk 
Rename file 
Reset console 
Reset disk 
Save to file 
Send message 
Set file attributes 
Set system date/time 
Set/reset event 
Show file 
Spool unit 
System disk 
Task priority 
Transfer files 
Transparent mode 
Upload file from port 
Zero memory 

uploBO MB 
Winchester 

1MB 
Floppy 
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5. DELIVERY MEDIA: 
SYS68K/POOS* is shipped on 5 114 inch Floppies. 
The package includes two boot EPROMS and 
documentation. 

ORDERING INFORMATION 

SYS68K/PDOS 

SYS68K/POOS/UM 
Part No. 800031 

SYS68K/POOS/PASCAL 
Part No. 140020 
Part No. 140021 

SYS68K/POOS-PAS/UM 
Part No. 800032 

SYS68K1POOS/FORTRAN 
Part No. 140040 
Part No. 140041 

SYS68K/PDOS-FOR/U M 
Part No. 800040 

SYS68K/PDOS/C 
Part No. 140030 
Part No. 140031 

SYS68K/PDOS-C/UM 
Part No. 800041 

Operating System on 5 1/4 inch Floppies, boot EPROMS 
and documentation. 

POOS CPU-1 
POOS CPU-2 
POOS CPU-4 
POOS CPU-5 
POOS CPU-6 
POOS CPU-21 
POOS CPU-22 
POOS CPU-26 
POOS CPU-29 

User's documentation. 

Pascal Compiler and documentation 
For all 68000/6801 0 CPUs 
For all 68020 CPUs 

Pascal User's documentation. 

FORTRAN 77 Compiler and documentation 
For all 68000/6801 0 CPUs 
For all 68020 CPUs 

FORTRAN User's documentation 

C compiler and documentation 
For all 68000/68010 CPUs 
For all 68020 CPUs 

C compiler User's documentation 

NOTE: The SYS68K/POOS* package is copyrighted and licenced by FORCE COMPUTERS GmbH 
and may only be used in accordance with and under the terms and conditions of such a licence 
agreement. 
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SYS68KNMEPROM 

System 68000 
SYS68K/VMEPROM 
PDOS· Based Real Time 
Operating Monitor 

• Real Time, Multi-Tasking Kernel 
• Full Debugging Facilities 
• 68000/020 Support 
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1. General Description 
VMEPROM is an EPROM based real-time monitor. 
The complete package resides in 128 Kbyte of 
EPROM and uses a minimum of 32 Kbyte of RAM. 
VMEPROM is composed of the powerful PDOS' 
Real Time Kernel and the PDOS' file manager. 
Thus the package provides support of a highly 
sophisticated Real Time Kernel and an interface to 
floppy and hard disk drives. 
The user interface contains more than 50 com­
mands perfectly suited for program debugging, host 
computer communications, as well as task- and file 
management. In addition, it includes a powerful line 
assembler and disassembler for the 68020/68881 
or the 68000/6801 o. 

VMEPROM features: 
• Real Time Multitasking Kernel supporting up to 

64 tasks. 
• File management support for sequential, ran­

dom and shared files. Up to 64 files may be 
opened at the same time. 

• Task management system calls. 
• Line assembler/disassembler with full support 

of all 68000/6801 0 or 68020/68881 instructions. 
• Over 20 commands for program debugging, in­

cluding breakpoints, tracing, processor register 
display and modify. 

• Display and modify floating point data registers 
of the 68881 (68020 version only). 

• S-record up/downloading from any port defined 
in the system. 

• Time stamping of user programs. 
• Built-in benchmarks 
• Disk support for RAM-disk, floppy and Win­

chester disks. Either a SYS68K/WFC-1 or a 
SYS68K1ISCSI-1 mass memory controller may 
be used. VMEPROM also allows disk formatting 
and initialization. 

• Serial I/O support for up to two S10-1 /2 or ISIO-
1/2 boards in the system. 

• EPROM programming utility using the SYS68K1 
RR-2/3 boards. 

• Full screen editor. 
• More than 30 commands to control the PDOS' 

kernel and file manager. 
• Complete task management. 
• I/O redirection to files or ports from the com­

mand line. 
• Over 100 system calls to the kernel are sup­

ported. 
• Data conversion system calls. 
• Terminal I/O functions. 

2. Description of the User Interface 
ofVMEPROM 
The user interface of VMEPROM allows I/O redirec­
tion to files orto any port defined within the system. 
Multiple commands may be entered on a single 
command line. The user console input is interrupt 
driven and allows type-ahead. Over 60 commands 
are built into the VMEPROM user interface and are 
directly accessible without destroying memory. 
The command set covers functions such as pro­
gram execution, breakpoints, tracing and a power­
ful line assembler/disassembler. Also resident are 
file system functions such as append, delete, copy, 
rename and show file. These are applicable for 
RAM disk, floppy or hard disk. The task manage­
ment functions cover create task, kill task, alter 
task priority and list tasks. 
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BLOCK DIAGRAM OF THE SYS68KNMEPROM 

Monitorl 
Debugger 

File System 
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Command set summary 

* Name processor IA File altered 
AF Append file ID Set date and time 
ARB Set Arbiter INIT Init disk 
AS Line assembler KM Kill message 
ASSIGN Set port number KT Kill task 
BASE Set base LC Directory 
BENCH Benchmarks LD Load file to mem 
BF Fill memory LO Load S-record 
BM Move date LS Directory 
BP Baud port LT List tasks 
BR Breakpoints LV Directory level 
BS Search value M Modify memory 
BT Test memory MM Alias for M 
BV Compare memory MD Dump memory 
CF Copyfile(s) MEM Set bus width 
CT Create task MF Makefile 
COLD Coldstart VMEPROM MS Preset memory 
CONFIG Configure VMEbus RC Reset console 
DD Disk Dump RD Set RAM disk 
DI Disassembler RM Modify registers 
DF Definefile RN Rename file(s) 
DL Delete file(s) RR2 Program EPROMs 
DN Rename disk RS Reset disk 
DR Display registers SA Set attribute 
DRF Display68881 regs SF Show file 
DT Show date/time SM Send message 
DU Dump S-record SP Disk usage 
ED Screen editor ST Set terminal type 
ER Display Error SV Save to file 
EV Events SY Set system disk 
FD File Dump T Trace program 
FM Free memory TC Set trace count 
FRMT Format disk TIME Measure run time 
FS Fi Ie slot usage TJ Trace on jumps 
G Execute program TM Transparent mode 
GO Alias for G TP Set task priority 
GD GO direct IT Alias forT 
GM Get memory UN Set unit mask 
GOTO Gotostring ZM Zero memory 
GT GO w/temp. break 
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VMEPROM Benchmarks 
The following benchmarks are contained in VME­
PROM. The given execution times are measured 

with a CPU-21B (68020 with 25 MHz, 68881 with 
20 MHz). 

Bench # Benchmark type Time (sec) 

1 Decrement long word in memory, 100.000 times 04.83 

2 Pseudo DMA 1 Kbyte, 50.000 times 06.23 

3 Substring character search, 100.000 times 06.06 
(taken from EON, 08/08/85) 

4 BitT est/Set/Reset, 100.000 times 01.84 
(taken from EON, 08/08/85) 

5 Bit Matrix Transposition 100.000 times 06.81 
(taken from EON, 08/08/85) 

6 Cache test 14.54 
(executes 128 Kbyte program 1000 times) 

7 1.000.000 Additions (extended precision) 01.48 

8 1.000.000 Sines (extended precision) 17.30 

9 1.000.000 Multiplications (extended precision) 03.22 

10 100.000 Context switches 02.83 

11 100.000 Set system event 01.97 

12 100.000 Change task priority 02.40 

13 100.000 Send and Receive task message 15.15 

14 100.000 Read system time 01.82 
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3. Description of the Kernel functions 
The kernel of VMEPROM is written in 680xO as­
sembly language for fast and efficient execution. It 
provides multitasking, system clock, event proces­
sing and memory management. Ready tasks are 
scheduled with a prioritized round-robin method. 
Up to 64 tasks may be defined simultaneously. 
Semaphores and events provide a low overhead 
facility for one task to signal another. Messages 

Kernel system calls 

X881 - SAVE 68881 ENABLE 
XBCP - BAUD CONSOLE PORT 
XCBC - CHECK FOR BREAK CHARACTER 
XCBD - CONVERTBINARYTODECIMAL 
XCBH - CONVERTBINARYTOHEX 
XCBM - CONVERTTO DECIMAL W/MESSAGE 
XCBP - CHECK FOR BREAK OR PAUSE 
XCBX - CONVERT TO DECIMAL IN BUFFER 
XCDB - CONVERT ASCII TO BINARY 
XCFA - CLOSEFILEW/ATIRIBUTE 
XCHX - CONVERT BINARYTO HEX IN BUF. 
XCLS - CLEAR SCREEN 
XCPY - COPY FILE 
XCTB - CREATETASKBLOCK 
XDEV - DELAYSET/RESETEVENT 
XDMP - DUMP MEMORY FROM STACK 
XDTV - DEFINETRAPVECTORS 
XERR - RETURN ERROR DOTO MONITOR 
XEXC - EXECUTE PDOS* CALL D7 
XEXT - EXITTO MONITOR 
XFTD - FIXTIME&DATE 
XFUM - FREE USER MEMORY 
XGCB - CONDITIONAL GET CHARACTER 
XGCC - GET CHARACTER CONDITIONAL 
XGCP - GET PORT CHARACTER 
XGCR - GET CHARACTER 
XGLB - GET LINE IN BUFFER 
XGLM - GET LINE IN MONITOR BUFFER 
XGLU - GET LINE IN USER BUFFER 
XGML - GETMEMORYLIMITS 
XGMP - GET MESSAGE POINTER 
XGNP - GET NEXT PARAMETER 
XGTM - GET TASK MESSAGE 
XGUM - GET USER MEMORY 
XKTB - KILL TASK 
XKTM - KILL TASK MESSAGE 
XLER - LOAD ERROR REGISTER 
XLKT - LOCKTASK 
XLSR - LOADSTATUSREGISTER 
XPAD - PACKASCII DATE 

and mailboxes are used in conjunction with task 
lock, unlock, suspend and event primitives. 
VMEPROM handles user console, system clock 
and other hardware interrupts. 
A task can be suspended pending a hardware or 
software event. Control is switched to a suspended 
task within 28 microseconds (68020, 25 MHz) after 
the occurrence of the event. 
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XPBC - PUT BUFFER TO CONSOLE 
XPCC - PUT CHARACTER(S) TO CONSOLE 
XPCL - PUT CRLF TO CONSOLE 
XPCR - PUTCHARACTERRAW 
XPDC - PUTDATATOCONSOL 
XPEL - PUT ENCODED LINE TO CONSOLE 
XPEM - PUT ENCODED 

MESSAGE TO CONSOLE 
XPLC - PUT LINE TO CONSOLE 
XPMC - PUT MESSAGE TO CONSOLE 
XPSC - POSITION CURSOR 
XPSP - PUTSPACETOCONSOLE 
XRCP - READ PORT CURSOR POSITION 
XRDM - DUMP REGISTERSN 
XRDT - READ DATE 
XRPS - READPORTSTATUS 
XRSR - READSTATUSREGISTER 
XRTE - RETURN FROM INTERRUPT 
XRTM - READ TIME 
XRTP - READTIMEPARAMETERS 
XRTS - READ TASK STATUS 
XSEF -; SETEVENTFLAGW/SWAP 
XSEV - SET EVENT FLAG 
XSMP - SEND MESSAGE POINTER 
XSPF - SET PORT FLAG 
XSTM - SENDTASKMESSAGE 
XSTP - SET/READTASKPRIORITY 
XSUI - SUSPEND UNTIL INTERRUPT 
XSUP - ENTER SUPERVISOR MODE 
XSWP - SWAPTONEXTTASK 
XTAB - TABTOCOLUMN 
XTEF - TEST EVENT FLAG 
XUAD - UNPACK ASCII DATE 
XUDT - UNPACK DATE 
XULT - UNLOCKTASK 
XUSP - RETURNTOUSERMODE 
XUTM - UNPACKTIME 
XWDT - WRITE DATE 
XWTM - WRITETIME 



4. Description of the File Manager Functions 
The file manager module provides sequential, ran­
dom, read only and shared access to named files on 
RAM disk, floppy or hard disk. New files are auto­
matically defined contiguously to improve access 
speed. 

File manager system calls 

XAPF - APPEND FILE 
XCFA - CLOSEFILEW/ATTRIBUTE 
XCLF - CLOSE FILE 
XCPY - COPY FILE 
XDFL - DEFINE FILE 
XDLF - DELETE FILE 
XFAC - FILEALTEREDCHECK 
XFBF - FLUSH BUFFERS 
XFFN - FIX FILE NAME 
XISE - INITIALIZESECTOR 
XLDF - LOAD FILE 
XLFN - LOOK FOR NAME IN FILE SLOTS 
XLKF - LOCK FILE 
XNOP - OPEN SHARED RANDOM FILE 
XPSF - POSITION FILE 
XRBF - READ BYTES FROM FILE 
XRCN - RESET CONSOLE INPUTS 
XRDE - READ NEXT DIRECTORY ENTRY 
XRDN - READ DIRECTORY ENTRY BY NAME 
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These low overhead file primitives use a linked, ran­
dom access file structure and a logical sector bit 
map for storage allocation. Files are time stamped 
with the date and time of creation and last update. 
Up to 64 files may be open at the same time. 

XRFA - READFILEATTRIBUTES 
XRFP - READ FILE POSITION 
XRLF - READ LINE FROM FILE 
XRNF - RENAME FILE 
XROO - OPEN RANDOM READ ONLY FILE 
XROP - OPEN RANDOM 
XRSE - READ SECTOR 
XRST - RESET DISK 
XRSZ - READ SECTOR ZERO 
XRWF - REWIND FILE 
XSOP - OPEN SEQUENTIAL FILE 
XSZF - GET DISK SIZE 
XULF - UNLOCK FILE 
XWBF - WRITEBYTESTOFILE 
XWFA - WRITE FILE ATTRIBUTES 
XWFP - WRITE FILE PARAMETERS 
XWLF - WRITELINETOFILE 
XWSE - WRITE SECTOR 
XZFL - ZERO FILE 
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5. Supported VMEbus Hardware 
Upon power up, VMEPROM checks the VMEbus for 
the availability of several controller boards. Sup­
ported are up to two serial I/O boards, which may 
be the SYS68K1SI0-2 or the SYS68K1ISI0-1/2. 
In addition, one disk controller is supported by 
VMEPROM. This can be either a SYS68K1ISCSI-1 
or a SYS68K1WFC-1 . 
Both the serial I/O controllers and the disk control­
lers are interrupt driven. 
EPROM programming is supported by VMEPROM 
utilizing the SYS68K1RR-2/3 board family. Two 
commands are available to program EPROMs di­
rectly from the VMEPROM command line. The 
code to be programmed may reside in memory, on 
RAM disk or an extemal mass storage device such 
as a floppy disk or a Winchester disk. 

6. Target System Support 
VMEPROM can easily be used in target systems. 
For these systems, the application program can be 
put into EPROM with or without the user interface. 
The application programs can be started either by 
a command line or directly after reset without user 
input. 
The minimum EPROM space required by the VME­
PROM kernel and file manager is about 40 Kbyte. 
Small romable applications can be put in EPROMS 
easily without the overhead of the user interface. 

7.0 Development Systems 
Currently either one of the FORCE PDOS' or UNIX' 
System V development stations may be used for 
software development forVMEPROM. 
Compilers, assemblers, and libraries are available 
together with utilities for program downloading. 
These tools are well suited to help in program dev­
elopment and debugging. 

IS10-1/2 
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7.1 UNIX System V Development Systems 
The FORCE FOCUS UNIX' System V family of de­
velopment systems contains the UNIX' to VME­
PROM link. This package is available free of charge 
on every UNIX' system. It consists of C - libraries 
and utilities making the software development for 
VMEPROM under UNIX' an easy task. 
Also supported under UNIX' are EPROM program­
ming as well as program downloading to the target 
system using S-records. 
A transparent mode is also available thus allowing 
to debug or execute VMEPROM tasks from the 
UNIX' console. 

7.2 PDOS* Development Systems 
As VMEPROM is based on the powerful POOS' 
Real Time Kernel, the POOS' operating system is 
best suited for software development for VME­
PROM. The POOS' operating system supports 
EPROM programming and code downloading to 
VMEPROM via S-records. The transparent mode is 
also supported under POOS' to allow program de­
bugging from the POOS' terminal. 

SYS68KNMEPROM 

No additional tools or utilities are required when 
using the POOS' operating system for software de­
velopment for VMEPROM. 

7.3 IBM-AT Development Systems 
VMEPROM is also supported by the family of IBM­
AT or true compatible development systems. 
The link is based on a special version of the Alcyon 
C-compiler,a cross assembler for the 680xO pro­
cessor family and utilities to download the code to 
the target systems for debugging. 

Multitasking 
Real Time Kernel 

64 Tasks supported 
Debugger File System 

VMEPROM 
Breakpoints Tracing 

up to 64 Files Screen Editor 
S-record up/download 

Line Assembler/Disassembler 
EPROM Programming 
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7.4 Other Development Systems 
The support of VMEPROM through other develop­
ment systems like the HP systems or the VAX is un­
der development. These cross-software develop­
ment packages will be available by begin of 1988 
and will include compilers, cross-assemblers and 
libraries to fully support program development for 
VMEPROM based target systems. 

8. Licensing 
No license is required for VMEPROM. VMEPROM 
is delivered free of charge and is currently imple­
mented on the following FORCE CPU-boards: 

- SYS68K1CPU-4* - SYS68K1CPU-22 
- SYS68K1CPU-5* - SYS68K1CPU-26 
- SYS68K1CPU-6* - SYS68K1CPU-29 
- SYS68K1CPU-20 - SYS68K1CPU-32 
- SYS68K1CPU-21 

*VMEPROM is available on these boards starting 
04/87. 

This gives full software compatibility and portability 
between the above listed CPU-boards. 

NOTE: VMEPROM will be supplied free of charge 
on future 32 bit CPU board designs from 
FORCE Computers. 

504 



Ordering Information 

SYS68KJVMEPROM/UM 
Part No. 800140 

SYS68KJVMEPROM Link-1 
Part No. 140110 

PDOS' IS a trademark of Eyring Research Institute 
UNIX' is a trademark of Bell Laboratories 

VMEPROM User's Manual 

SW link from the IBM-A Tto VMEPROM 
including documentation 
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System 68000 VME 
SYS68K/UNIX· 
Operating System 

• UNIX System V Release 2 (3) 
• Full 68000/68010/68020 support 
• C and FORTRAN Compiler inclusive 
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1.0 General Information 
The UNIX· operating system implemented on the 
68010/68020 microprocessor is derived from the 
original AT&T UNIX System V. FORCE Computers 
has implemented the UNIX System V for the 6801 0 
on its own hardware. The UNIX operating system is 
implemented on several microprocessors and 
mainframes. Each of these UNIX operating system 
versions differs mainly in the features, capabilities 
and application packages supported by the system. 
However, the basic operating system software 
functions in each case in the same way. 
The UNIX Operating System oversees the execu­
tion of many user programs and commands. It 
seems to execute programs simultaneously be­
cause of the system's ability to time-share the pro­
cessor among all of the programs. In actual fact, 
each program will be scheduled to use the proces­
sor for a short period of time to the exclusion of all 
other programs. 
Therefore, in addition to providing a multiuser 
system, the UNIX operating system provides the 
capability for each user to run several programs at 
once. This is called multitasking. 
The UNIX System V for 68K includes: 
- the operating system kernel 
- the "shell" command interpreter 
- the file system 
- various standard user and system commands. 
The kernel is the basic resident software on which 
the entire system relies. It is the only permanently 
resident part of the system. The shell command in­
terpreter allows the user to communicate with the 
UNIX operating system. The shell, besides provid­
ing the user interface to the kernel, and interpreting 
operating system commands, also can be used as 
a programming language. 

2.0 Features: 
Some of the major features of the UNIX operating 
system are: 
- a flexible, easy to use command language 
- a wide variety of supported applications 

Figure: The Hierarchical File System 

- access to the facilities of other computer systems 
- a practical file system structure 
- many high-level programming languages 

(FORTRAN 77, PASCAL, C) 
- system programming and debugging tools 
- a package of terminal routines that allow user 

programs to produce output on many different 
types of terminals 

- Easy implementation of different terminals 
- on-line help facilities which are useful to both be-

ginners and experienced users 
- Tree-like structure of the file system (hierarchical 

file system) 

3.0 File System 
The file system of the UNIX operating system 
consists of a set of directories and files arranged in 
a tree-like structure. The file system is built up from 
the root (I) directory (see Figure 1-1). Although the 
operating system does not require the file system 
to be structured a certain way, the root directory 
normally contains certain standard subdirectories: 
mnt Used to mount a backup file system for file 

restoring. 
bin Most user commands are kept here. There 

are also many commands in /usr/bin. 
dev The standard location for special files 

associated with physical devices. All input! 
output is done by accessing the files in this 
directory. 

etc Administrative programs and data tables 
are kept here. The /usr/adm directory is 
also used for system administration. 

lib A library of subroutines. Also contains pro­
grams associated with the assembler and 
C compiler. The subroutines perform a 
wide variety of functions and are acces­
sible by all system software. 

tmp Used for temporary files. 
usr This is where the user's file system is 

mounted onto the file structure. 
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There may be other subdirectories, but those listed 
are a standard part of the UNIX software. The func­
tions they perform are necessary for the operation 
of the system. Even though the file system may be 
reorganized, the directories listed must exist 
somewhere in the file system. For example, there 
must be a directory to contain special files. Some of 
the features of the file structure are: 
- Simple and consistent naming conventions; file 

names can be fully qualified or relative to any di­
rectory in the file system hierarchy. 

- Automatic file space allocation and deallocation 
that is invisible to users. 

- A complete set of flexible directory and file pro­
tection modes that allows all combinations of 
read, write, and execute access, independently 
for the owner of each file or directory, for a group 
of users (such as all members of a project), and 
for all other users. The file protection modes can 
be set dynamically. 

- Facilities for creating, accessing, moving, and 
processing files, directories, or sets of these in a 
simple, uniform, and natural way. 

- Each physical input/output device from interac­
tive termlnals to main memory is treated like a 
file, allowing uniform file and device input and 
output. 

- Mountable and un mountable file systems and 
volumes. 

- File linking across directories. 

4.0 Programming 
Besides the inherent programming capability of the 
shell, the operating system will support many pro­
gramming languages in common use. Some of 
these - C, Assembler, and Snobol to be specific -
are standard. Others such as Basic, Cobol, and 
Pascal are add-on features. A C-Ianguage compiler 
is included as a standard part of the UNIX system 
software. Thus, users can write and compiler their 
own C-Ianguage programs. 
The user interface to the file system is extremely 
convenient from a programming stand-pOint. The 
lowest possible interface level is designed to elimi­
nate distinctions between the various devices and 
files and between direct and sequential access. No 
large "access method" routines are required to in­
sulate the programmer from the system calls. An­
other convenience is that there are no complicated 
"control blocks" maintained or required by the file 
system or other system calls. 
The programming environment is enhanced by the 
availability of many support tools. These support 
tools are either standard commands or are add-on 
packages as listed in following pages. For example, 
the Source Code Control System and the MAKE 
command both help in maintaining source code. 
Other languages such as LEX, YACC, and AWK 
make it easier for the user to create programs. 
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5.0 Basic Software 
The basic software consists of user commands, 
programs, and utilities that provide all the facilities 
needed to use the operating system. The basic 
commands provide users with system access con­
trol, the ability to manipulate files and directories, 
system status information, inter-user communica­
tion, and various other utility functions. All of the 
commands in the following lists are a standard part 
of the UNIX software. 

5.1 Operating System 
/unix This is the basic resident code, known 

as the kernel, which everything else 
depends upon. The kemel executes 
the system calls, maintains the file 
system, and manages the system's re­
sources; it contains device drivers, 110 
buffers, and other system information. 
Further capabilities include: 
- Automatically-supported reentrant 

code 
- Separation of instruction and data 

spaces (machine dependent) 
- Timer-interrupt sampling and inter­

process monitoring for debugging 
and measurement 

5.2 User Access Control 
LOGIN Identifies and signs on a new user: 

- Adapts to characteristics of terminal 
- Verifies password and establishes 

user's individual and group (project) 
identity 

- Establishes working directory 
- Publishes message of the day 
- Announces presence of mail 
- Lists unseen news items 
- Executes an optional user-specified 

profile 
- Starts command interpreter (shell) 

or other user-specified program 
PASSWD Changes a password: 

- User can change own password 
- Passwords are kept encrypted for 

security 
SU Assume the permissions and privileges 

of another user or root (super-user) 
provided the proper password is supp­
lied. 

NEWGRP Changes working group (project ID). 
This provides access with protection 
for groups of related users. 
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STTY 

TABS 

Sets up options for optimal control of a 
terminal. In so far as they are deducible 
from the input, these options are set au­
tomatically by LOGIN: 
- Speed 
- Parity 
- Mapping of upper-case characters to 

lowercase 
- Carriage-return plus line-feed versus 

new-line 
- I nterpretation of tab characters 
- Delays for tab, new-line, and carriage-

return characters 
- Raw versus edited input 
Sets terminal's hardware tab stops. The 
TABS command allows several stand-
ard formats. Also, it is compatible with 
many terminal types. 

5.3 Manipulation of Files and Directories 
ED Interactive line-oriented text editor. The 

ED command can: 
- Randomly access all lines of a file 
- Find lines by numberor pattern (regular 

expressions). Patterns can include 
specified characters, "don't card" 
characters, choices among charac­
ters, (specified numbers of) repeti­
tions of these constructs, beginning 
of line, end of line. 

- Add, delete, change, copy, or move 
lines 

- Permute contents of a line 
- Replace one or more instances of a 

pattern within a line 
- Combine or split lines 
- Combine or split files 
- Do any of above operations on every 

line (in a given range) that matches a 
pattern 

- Escape to the shell (UNIX system 
command interpreter) during editing 

EX The base program of a family of editors 
including VI. It has all the features of ED 
and implements the line-oriented com­
mands for VI. There are three modes to 
EX: 
command The initial mode; the line­

oriented portion of EX. 
insert Arbitrary text can be entered 

anywhere in the file. 

SED 

VI 
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CAT 

PR 

TAIL 

SPLIT 

visual Entered with the VI com­
mand; the display editing 
portion of EX. 

A stream (one-pass) editor with features 
similar to those of ED. 
A screen-oriented display editor. All the 
features of the ED and EX editors are 
available in VI. There are many other 
features available, such as: 
- cursor positions itself at the actual 

position within the file 
- text can be inserted and deleted at 

any point on a line 
- full cursor control using single key­

stroke commands 
- windows of text can be scrolled for­

ward or backward 
- movement forward and backward 

through the text by words, sentences, 
paragraphs, sections, etc. 

- macros and shorthand versions of 
most commands 

- automatic breaking of long lines 
- automatic indent option when creating 

text 
- recovery of up to 9 blocks of lost text 
- buffers to temporarily hold pieces of 

text to be moved and copied to various 
places 

- several files can be edited simultan­
eously 

- portions of the buffer can be filtered 
through standard UNIX system com­
mands 
usable on a wide variety of terminals 
including CRT, hardcopy, and other 
undefined terminals 
most commands can be given repe­
tition factors 

Concatenates one or more files and lists 
them on standard output. 
Prints files with title, date, and page 
number on every page: 
- variable page length 
- multi-column output 
- parallel column merge of several files 
Prints the ending of a file. The user can 
specify how many lines back in the file to 
start. 
Splits a large file into more manageable 
pieces. Splitting is controlled by the 
number of lines to be put in each output 
file. Another command similar to SPLIT, 
CSPLlT, controls splitting by context. 



PACK 

DD 

OD 

CP 

CPIO 

LN 

MV 

RM 

CHMOD 

CHOWN 

MKDIR 
RMDIR 

CD 

Compresses a file using Huffman codes 
on a byte-by-byte basis. Files are typi­
cally reduced 60-75% of their original 
size. The new file is renamed to indicate 
it is a paGked version. The UNPACK 
command restores the file. 
Physical file format translator, for ex­
changing data with non-UNIX systems. 
DD is also good at making physical 
copies of a file system. 
Dumps any file: 
- output options include: octal or de­

cimal by words, octal by bytes, ASCII, 
operation codes, hexadecimal, or any 
combination thereof 

- range of dumping is controllable 
Copies one file to another or many files 
to a directory. 
Copies a sub-tree of the file system (di­
rectories, links, and all) to another place 
in the file system (often used with the 
FIND command). The CPIO command 
can also copy a sub-tree onto a tape and 
later recreate it from tape. 
Links another name (alias) to an existing 
file. 
Moves one or more files. The MV com­
mand is usually used for renaming files 
or directories. 
Removes one or more files. If any names 
are linked to the file, only the name being 
removed goes away. 
Change access permissions on a file(s). 
Executable by the owner of the file(s) or 
by the super-user. 
Changes owner of a file(s). Only the 
owner of a file can do this. 
Makes one or more new directories. 
Removes one or more (empty direc­
tories). 
Changes working (that is, current) direc­
tory. 
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FIND Searches the directory hierarchy for, 
and performs specified commands on, 
every file that meets given criteria (start­
ing at any directory node): 
- filename matches a given pattern 
- modification date in given range 
- date of last use in given range 
- given permissions 
- given owner 
- given special file characteristics 
- any logical combination of the above 

5.4 Execution of Programs 
SH The shell, or command language inter­

preter, understands a set of constructs 
which constitute a full programming 
language. The shell allows a user or a 
command procedure to: 
- supply arguments to and run any 

executable program 
- redirect standard input, standard out­

put, and standard error files 
- "Pipe" the output of one process 

directly to the input of another pro­
cess with simultaneous execution 

- compose compound commands 
using: 

iLthen ... else, 
case switches, 
while loops, 
for loops over lists, 
break, continue, and exit, 
parentheses for grouping 

- initiate background processes 
perform shell procedures (that is, 
command scripts with substitute 
arguments) 

- construct argument lists from all file 
names matching specified patterns 

- take user-specified action on traps 
and interrupts 

- specify a search path for finding com­
mands 

- automatically create a user-specific 
environment (upon log in) 

- optionally announce presence of mail 
as it arrives 

- provide variables and parameters 
with default settings 



SYS68K/UNIX* 

RSH 

TEST 

EXPR 

TEE 

ECHO 

SLEEP 

WAIT 

NOHUP 

NICE 
KILL 
CRON 

DOC 

Restricts a user to a subset of the UNIX 
system commands (restricted shell). The 
system administrator may construct 
different levels of restriction. 
Tests argument values in shell condi­
tional constructs: 
- string comparison 
- file nature and accessibility 
- boolean combinations of the above 
Calculates command arguments input 
in the form of expressions. The EXPR 
command can perform: 
- integer arithmetic 
- pattern matching 
- conditional side-effect calculations 

(similar to the TEST command) can be 
used for conditional side-effect 

Passes data between processes (like a 
"pipe"), but also diverts copies into one 
or more files. 
Prints its arguments on the standard 
output. The ECHO command is useful 
for diagnostics or prompts in shell pro­
cedures, or for inserting data into a 
"pipe". 
Suspends execution of a process for a 
specified time. 
Waits for termination of a specific or all 
processes that are running in the back­
ground. 
Runs a command immune to interrupt­
ion from "hanging up" the terminal. 
Runs a command at low (or high) priority. 
Terminates the named process(es). 
Performs actions at specified times 
(usually is run by the initialization process 
using instructions stored in a "job" file): 
- actions are arbitrary shell procedures 

or executable programs 
- times are conjunctions of month, day 

of month, day of week, hour, and 
minute. Ranges are specifiable for 
each. 

An on-line version of the UNIX System 
User Reference Manual. Will format out­
put to print on many types of terminals 
and printers. 
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5.5 Status Inquires 
LS Lists the names of one, several, or all 

files in one or more directories. 
- alphabetic or chronological sorting, 

up or down 
- optional information: size, owner, 

group, date last modified, date last 
accessed, permissions 

FILE Tries to determine what kind of informat­
ion is in a file by consulting the file system 
index and by reading the file itself. 

SUM Computes and prints the checksum of a 
file. 

WHAT Prints informational lines found in files 
usually inserted by SCCS. 

DATE Prints current date and time. DATE has 
considerable knowledge of calendrical 
and horologic peculiarities and can be 
used to set the UNIX operating system's 
idea of date and time. (As yet, cannot 
cope with Daylight Saving Time in the 
Southern Hemisphere.) 

DF Reports the amount of free space in a file 
system. 

DU Prints a summary of the total space oc­
cupied by all files in a hierarchy. 

TTY Prints the "name" of the user's terminal 
(that is, the name of the port to which the 
user's terminal is connected). 

WHO WHO Tells which users are logged onto 
the system. 
- lists logged-in users, their ports, and 

the time when they logged in 
- provides optional history of all log ins 

and log outs 
- optionally indicates boot time, current 

run level, and other system information 
- tells the user his login name 

PS Reports on active processes: 
- lists the user's processes or every­

body's processes 
- tells what commands are being execut­

ed at the moment 
- provides optional status information: 

state and scheduling information, 
priority, attached terminal, what the 
process is waiting for, its size, etc. 



ACCTCOM Reports a chronological history of all SORT 
processes that have terminated. 
Information includes: 
- times and sizes of user and system 

processes 
- start and end real times 
- owner and terminal line associated 

with each process 
- system exit status 

PWD Prints the name of the user's working 
(that is, current) directory. UNIQ 

RJESTAT Reports on the status of the Remote 
Job Entry (RJE) interface(s) to an IBM 
host machine. 

UUSTAT Reports status of files queued for 
transmission to other UNIX systems 
(both current and past requests) via TR 
UUCP command. Also provides an 
option to cancel a job. 

LPSTAT Reports current status of the Ip spool­
ing system. There are various options, 
such as: DIFF 
- report status of certain jobs 
- specify certain user's jobs 
- print status of the scheduler COMM 
- indicate status of all jobs on a 

particular printer 

5.6 Inter-User Communication 
MAIL Mails a message to one or more CMP 

users. Also used to read and display 
of incoming mail. The presence of GREP 
mail is announced by the LOGIN 
command. 

NEWS Prints out current general information 
and announcement files. 

CALENDAR Automatically checks a "calendar" CUT 
file for entries with tomorrow's date 
and sends them to MAIL (that is, a PASTE 
reminder service). 

WRITE Establishes direct, interactive ter-
minal-to-terminal communication WC 
with another user. 

WALL Broadcasts a message to all users 
who are logged in. TIME 

MESG Inhibits or permits receipt of messages 
from WRITE and WALL. 

5.7 Utilities 
CXREF Makes a cross-reference listing of a 

set of C source files. The listing cont­
ains all symbols in each file (separately 
or, optionally, in combination). An 
asterisk appears before a symbol's 
declaration. 
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Merges and/or sorts ASCII files line­
by-line: 
- in ascending or descending order 
- lexicographically or on numeric 

key 
- on multiple keys located by deli­

miters or by position 
- in dictionary order, with upper­

case and lower-case characters 
folded together 

Deletes successive duplicate lines in 
a file. 
- prints lines that were originally 

unique, duplicated, or both 
- can give redundancy count for 

each line 
Performs character translation ac­
cording to an arbitrary code. 
- can "squeeze out" repetitions of 

selected characters 
- can delete selected characters 
Reports line changed, additions, and 
deletions necessary to bring two files 
into agreement. 
Identifies common lines in two sorted 
files. Output in up to 3 columns 
shows lines present in first file only, 
present in second file only, and/or 
present in both. 
Compares two files and reports di­
sagreeing bytes. 
Prints all lines in one or more files that 
match a specified pattem. GREP 
patterns are similar to ED patterns. 
- can print all lines that fail to match 
- can print count of "hits" 
Lets the user "cut out" certain columns 
from a table or file by field number. 
Puts together columns side-by-side. 
Often used with GREP and CUT to 
reorganize data in the given files. 
Counts lines and "words" (strings 
separated by blanks or tab charac­
ters) in a file. 
Runs a command and provides timing 
information on it. 
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5.8 Normal Daily Administration 
MOUNT Attaches a device containing a file 

system to the tree of directories. 
UMOUNT Removes the file system contained 

on a device from the tree of direc­
tories. Protects against removing a 

MKFS 
MKNOD 

FSCK 

SYNC 

CONFIG 

CRASH 

pusy device. 
Makes a new file system on a device. 
Makes a file system entry for a special 
file. Special files are physical devices, 
virtual devices, physical memory, 
etc. 
Used to check the consistency of file 
systems and directories and make 
interactive repairs. 
- print statistics: number of files, 

space used, free space 
- report duplicate use of space 
- retrieve lost space 
- report inaccessible files 
- check consistency of directories 
- reorganize free disk space for 

maximum operating efficiency 
Forces all outstanding 110 on the 
system to completion. Normally used 
prior to shutting down the system. 
Tailors device-dependent system 
code to a specific hardware confi­
guration. 
Prints out tables and structures in the 
operating system. CRASH is useful 
for examining operating system core 
dumps after a system "crash". 

5.9 System Monitoring Facilities 
Accounting The process accounting package 

covers time accounting, command 
usage, command frequency, disk 
utilization, and line usage. All of these 
are summarized by user and by com­
mand on a daily, monthly, and fiscal 
basis. The system lends itself to local 

Error 
logging 

needs and modification. 
The UNIX operating system incor­
porates continuous logging hard­
ware error detection and reporting. 
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SAR 

Profiler 

The System Activity Report package 
is a body of programs for sampling 
the behavior of the operating system. 
The sampling consists of several 
time counters, I/O activity counters, 
context-switching counters, system­
call counters, and file-access coun­
ters. Reports can be generated on a 
daily basis or as desired. 
The Profiler is another group of com­
mands for studying the activity of the 
operating system. It reports the per­
centage of time that the operating 
system spends on user tasks, on 
system functions, and in being idle. 

6.0 Releases: 
The performance and features of the UNIX System 
V Release 1.0 shell have been improved in Release 
2.0 (3.0) with various features such as: 
- functions (saved parsed shell scripts) 
- command hashing and faster directory reads 
- automatic lowering of background process 

priority 
- more built-in commands 
- greater flexibility by programming 
- faster debugging 
- improvements for speed-up program compila-

tion and execution 
- Remote File System (RFS) and Network File Sys-

tem (NFS) support. 
The "UNIX SYSTEM Release 2.0 (3.0) for 68K" is 
also available from FORCE Computers in conjunc­
tion with the microFORCE and FOCUS 32 system 
configurations. 



7.0 Application Programs 
The following application programs are implement­
ed on the FORCE hardware running under UNIX: 

SYS68K1UNIX'-PAS020 Pascal compiler for UNIX' including documentation 
Part No. 150006 
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SYS68K1 AGC-1 GKSGRALU2B1 GKS Level2b implemented under UNIX' forthe Graphic Controller 
Part No. 160001 Board SYS68K1 AGC-1 

SYS68K1AGC-2GKSGRALU2B2 GKS Level2b implemented under UNIX for the Graphic Controller 
Part No. 160003 Board SYS68K1 AGC-2 
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System 68000 VME 
SYS68K/GKSGRAL 
Graphical Kernel System 
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1. General Information 

The Graphical Kernel System (GKS) has been de­
veloped over a long process since 1976 and has 
evolved as an international standard. More than 
100 scientists from all over the world invested 
probably more than 50 man years to make GKS the 
consistent and complete graphics standard it is to­
day. 

2. GKSGRAL Introduction 

GKSGRAL is a full implementation of the Graphical 
Kernel System GKS, which is both an international 
ISO standard (ISO DIS 7942) 11 1 and is accepted for 
several national standards, e.g., DIN, ANSI, 8SI, 
AFNOR, NNI. 
This first international standard offers the capability 
to create and represent two-dimensional pictures, 
handle input from graphical workstations, structure 
and manipulate pictures, and also to store and re­
trieve the pictures. 
The main objectives of the standard were: 
• Portability of application programs between dif­

ferent GKS installations on varying computing 
environments 

• Unifying the concepts of graphics program­
ming, therefore easing the programmer's 
training 

• Guiding hardware and system manufacturers 
when providing graphics capabilities 

2.1 The GKSGRAL System Structure 

The GKSGRAL implementation is a modular sub­
routine package with a well-defined internal struc­
ture and a set of interfaces that can be used for 
many configuration possibilities. 
The Graphical Kernel System (GKS) provides a set 
of functions for computer graphics programming. 
GKS is a basic graphics system that can be used by 
the majority of applications that produce computer 
generated two-dimensional pictures on line gra­
phics or raster graphics output devices. The main 
reasons for introducing the GKS standard are: 
a. To allow application programs involving graphics 

to be easily portable between different installa­
tions; 

b. To aid the understanding and use of graphics 
methods by application programs; 

c. To serve manufacturers of graphics equipment 
as a guideline in providing useful combinations 
of graphics capabilities in a device. 

In order to reach these objectives, the GKS design 
was based on the following requirements: 
a. GKS shall include all the capabilities that are 

essential for the whole spectrum of graphics, 
from simple passive output to highly interactive 
applications; 

b. The whole range of graphics devices, including 
vector and raster devices, microfilm recorders, 
storage tube displays, refresh displays and co­
lour displays shall be controllable by GKS in a 
uniform way. 

c. GKS shall provide all the capabilities required by 
a majority of applications without becoming un­
duly large. 

The GKSGRAL system can be subdivided into 
three layers: 

• The GKSGRAL kernel: 
a. Provides the standard FORTRAN interface to 

application programs. Other language inter­
faces as well as communication interfaces 
in distributed systems sit on top of the 
FORTRAN interface. 

b. Keeps the GKS state list, handles most of the 
GKS error conditions and distributes com­
mands to the single workstations. 

c. Interprets the GKS metafile input, by asso­
ciating, copying and inserting segments out 
of the segment storage workstation. 
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d. Redraws segments on workstations which 
have no own segment storage or cannot fulfill 
all of the GKS dynamic modifications functions. 

• The GKSGRAL Workstation Layer: 
The main task of the GKSGRAL workstation 
layer is to map the logical GKS workstation 
functions onto the existing peripheral device 
functions. For real graphical devices, this is a 
set of graphics commands. To ease the writing 
of new graphics device drivers, we separated 
the device-specific command coding from al­
gorithmic computations. The latter ones, e.g. 
coordinate transformations, clipping and high 
quality text, are performed within the worksta­
tion layer, the coding of a coordinate into cha­
racters is done within a device drive. 
For metafiles, the workstation layer maps the 
GKS functions to standard codings on sequen­
tial files with fixed record lengths and vice versa. 
For the WISS, an optimized portable solution is 
implemented which stores and retrieves GKS 
picture descriptions (with the help of a memory 
resident working set and a direct access file). 

• The GKSGRAL Device Driver Layer: 
As already mentioned, GK8GRAL device dri­
vers are intended to perform the device specific 
command and data coding and to communi­
cate with the operator via the hardware. All de­
vice drivers must fulfill a certain set of functions 
and may contain an optional set of functions. 
The minimal required set of functions comprises 
the GKS output primitives in device coordina­
tes, the according direct attributes and a set of 
INQUIRY functions. 



2.2 GKSGRAL Interface 

The GKSGRAL system provides a set of interfaces 
which either correspond to certain ISO standards 
or are defined by GTS/GRAL in order to support 
well-defined exchangeable subsystems and sy­
stem components. 
These interfaces are: 
• the language interfaces 
• the metafile interfaces 
• the graphics device interface 
• symbol interfaces 

2.3 GKSGRAL Input 

The input part of GKSGRAL is divided into three 
modules above the device interface and one mo­
dule below it. The three modules above are: 
a. The Request Input Module: 

This module comprises the INITIALIZE, the SET 
MODE, the corresponding INQUIRE and the 
REQUEST functions. These functions perform 
the error handling, data conversions such as 
unpacking the data record, string into integer 
can version, etc. and the simulation of non-sup­
ported logical input devices like calculating a 
segment name from a position for a PICK device, 
or transforming points from DC into WC for 
LOCATOR and STROKE devices. All data is pas­
sed over GKDDLK to the device drivers. 

b. The Sample Input Module: 
This module only contains the SAMPLE func­
tions. Error checking is performed, the input data 
is sampled via the device interface and trans­
formed (or mapped) to the world coordinate level. 

c. The Event Input Module: 
This module implements the GET function, the 
AWAIT and FLUSH functions and one INQUIRE 
function. It also contains the current event report. 
The event queue is kept in the device input hand­
Ier. When calling the AWAIT function, the DCV 
event reports are acquired via the device inter­
face and transformed (or mapped) to the world 
coordinate level, and stored as current event re­
port. 

d. The Device Input Handler Module: 
This set of routines is situated below the GKDDLK 
interface. It keeps the current logical DC input 
device measure values and the DC input queue 
(one for all connected device). It is also respon­
sible for mapping the physical input values into 
logical DC values and for performing the echo, 
if this is not done by the input handler of the phy­
sical input devices. 

The input handler can be realized in three ways, de­
pending on the operating system facilities: 
1. It can be called asynchronously by an interrupt 

routine 
2. It can run as a separate task together with the 

device drivers 
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3. It performs only when an AWAIT function or a 
REQUEST function is pending, i.e., only when 
the application program waits for any input. This 
realization allows for the handling of several in­
put devices at the same time (if the application 
program enables a number of input devices and 
waits forthe input from anyone of these). Howe­
ver, it does not implement true asynchronous 
input handling, i.e., input devices can only be 
handled and echo is only performed when the 
application program calls REQUEST or AWAIT 
- EVENT functions. 

3. The Implemented GKSGRAL 

The GKSGRAL Level 2b is implemented on the 
FORCE COMPUTERS Systems. 
This level 2b contains the following features: 
• Segmentation including segment-handling and 

storing on separate memory areas 
• Update control 
• Multiple workstations support 
• Metafile support 
• Duplication and transfer to other workstations 
• Request Input including Pick 

4. Supporting Operating Systems 

The GKSGRAL level 2b is implemented under the 
UNIX' 5.2 and under the PDOS* operating system. 
It is available for all system configurations of 
FORCE COMPUTERS. The user interface and the 
intemal structure of GKS are remaining the same 
and therefore the GKS standard is fully protected. 

4.1 GKSGRAL Implementation for UNIX* 5.2 

Minimum requirements: 
• 1-2 free slots 
• 80 Mbyte Winchester 
• 4 Mbyte system memory 
• UNIX* operating system Version 5.2 or later 

68010 or 68020 based 
• Fortran 77 and C-compiler 
• Language supported: 

- Fortran 77 
-C 

4.2 GKSGRAL Implementation for POOS* 

Minimum requirements: 
• 1-2 free slots 
• 1 Mbyte available memory 
• 20 Mbyte Winchester 
• PDOS* operating system, Version 3.2a or later 

68000/68010/68020 based 
• PDOS* Fortran 77 Compiler, Version 3.2a or 

later 
• Language supported: 

- Fortran 77 
*UNIX is a Trademark of Bell Laboratories 
'PDOS is a Trademark of Eyring Research Inst. 
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5. Supported Hardware 

The graphic boards which are supported under 
GKSGRAL are the SYS68K1 AGC-1 and the SYS68K1 
AGC-2. For both VMEbus based graphic boards 
a driver is developed and all GKSGRAL functions 
are supported by these drivers. Additionally, the in­
put functions for mouse, keyboard or tableau are 
implemented on serial 1/0 boards of FORCE 
COMPUTERS. Therefore a graphic workstation 
building with input and output devices is possible. 

Ordering Information 

SYS68K1GKSGRAL-U2B1 
Part No. 160001 

GKS level2b under UNIX' forAGC-1 including documentation 

SYS68K1GKSGRAL-P2B1 
Part No. 160000 

SYS68K1GKSGRAL-U2B2 
Part No. 160003 

SYS68K1GKSGRAL-P2B2 
Part No. 160002 

SYS68K1GKSGRAL-2B1/UM 
Part No. 800111 

GKS level2b under POOS' for AGC-1 including documentation 

GKS level2b under UNIX' for AGC-2 including documentation 

GKS level2b under POOS' for AGC-2 including documentation 

GKS User's Manual 
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SYS68K/MOTH 

System 68000 VME 
SYS68KI MOTH 
VMEbus Motherboards 

• Full VMEbus lev.(/P1014 compatible 
• J1 and J2 motherboards available 
• Various number of slots 5 up to 21 
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General Information 
All Motherboards of the SYS68K/MOTH family are 
VMEbus (IEEE 1014 standard) compatible. The 
transfer speed is 20 MHz (minimum) and 5, 9, 12, 20 
or 21 VME modules can be plugged in via the 96 pin 
connectors (DIN 41612C). 
Two different backplane versions are defined in the 
IEEE 1014 standard specification, the J1 and J2 
backplane. The J1 backplane offers operations 
with 24 address and 16 data lines which are prim­
arily used for 16 bit processors. The J2 backplane 
offers an extension for the 32 bit processors be­
cause it adds 8 address and 16 data lines to fully 
support 32 bit· address and data together with the 
J1 backplane. It also provides additionally power 
driving capabilities for 16 bit environments (i.e. 
SYS68K/DRAM-E3). 
A 5 slot backplane (SYS68K/MOTH-05A), a 12 slot 
backplane (SYS68K/MOTH-12A) and a 21 slot J2 
backplane (SYS68K/MOTH-E21A) are shown on 
the previous page. 

Board Assembly 
The SYS68K/MOTH Motherboard is produced 
with gold plated fast-on connectors for power con­
nections. Additionally, the Motherboard (J1 back­
plane) contains 4 connectors for the VMEbus, IEEE 
1014 bus exception signals: 

No. of 
Type Slots 

+5V 

MOTH-05A J1 5 
MOTH-09A J1 9 
MOTH-12A J1 12 
MOTH-20A J1 20 
MOTH-21A J1 21 

MOTH-E05A J2 5 
MOTH-E09A J2 9 
MOTH-E12A J2 12 
MOTH-E20A J2 20 
MOTH-E21A J2 21 

Mechanical Environment 
All of the mechanics are VMEbus/lEEE 1014 stan­
dard compatible and each ofthe J1 backplanes can 
be used together with each of the J2 backplanes. 
The J2 backplanes have wire wrap type connector 
pins on the backside to interconnect to a user 
supplied 1/0 or to a VMXbus backplane. 

4 
8 

12 
16 
16 

4 
8 

12 
16 
16 
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BERR* 
ACFAIL* 
SYSFAIL* and 
SYSRESET* 

SYS68K/MOTH 

Each signal line is terminated according to the 
specification with 330/470 Ohm resistors to gua­
rantee the high level voltage of2.94V. The J1 back­
plane contains 6 resistor networks (B2 pins) and 
the J2 backplane contains 2 resistor networks for 
termination. 
All lACK and Bus-Grant daisy chain signals on the 
J1 backplane can be jumpered directly to the next 
slot to establish the daisy chain. All jumpers for the 
daisy chain are included. 

Electrical Environment 
Power is supplied to the backplanes (J1 and J2) 
through gold plated fast-on connectors. 
A supply current of maximum 25A per connector 
may be drawn. 
For a reduction of the contact resistance, the 
Motherboard contains more power connections 
than needed only for the maximum allowed value 
(4.5A per slot). To connect the sense signals of the 
power supply to the Motherboard, 2 sense signals 
(+5V SENSE and GND SENSE) are installed in the 
middle of each backplane. The following table lists 
the number of power points for each supply voltage 
for each Motherboard. 

No. of Connectors 

+12V -12V +5VSTDBY GND 

2 2 2 4 
2 2 2 8 
4 4 4 12 
8 8 4 20 
8 8 4 20 

- - - 4 
- - - 8 
- - - 12 
- - - 20 
- - - 20 

Dimensions Length (mm) Length (inch) 

J1/J2 5slot 100 39 
J1/J2 9slot 181 71 
J1/J2 12 slot 242 95 
J1/J2 20 slot 405 159 
J1/J2 21 slot 425 167 



SYS68K/MOTH 

Specification 

Backplane Wiring 

Construction 

Connectors 

Daisy Chain 

Bus Terminators 

Power Requirements 

Dimensions 

Temperature Range 

Humidity 

Ordering Information 

Utilises all specified signal and power supply lines of the VMEbus 
specification 
All connectors are supplied in press fit technique 
J1 Backplane 6 layers 
J2 Backplane 2 layers 
DIN 41612C female connector 
Gold plated Fast-On connectors for power supply connection 
and exception signals (4) 
All daisy chain signals can be jumpered from the backside of the 
Motherboard 
All specified signal lines have termination networks at both 
ends of the Motherboards (330 Ohm 1470 Ohm) 
5.5W (typ) 5V 11.1 A (typ) J1 Backplane 
5.5W (typ) 5V I 0.34 A (typ) J2 Backplane 
Both Motherboard types are equipped to be mounted in a 
standard 19" card cage 
Operating Temperature: 0 to 70 deg. C 
Storage Temperature: -25 to 90 deg. C 
Operating Humidity: 0 to 95 % 
(non-condensing) 

All Motherboards are shipped together with a hardware user's manual describing the usage of the board in 
detail and the daisy chain jumpers (J1 backplane only). 

SYS68K1MOTH-05A 
Part No. 500005 

SYS68K/MOTH-09A 
Part No. 500011 

SYS68K/MOTH-12A 
Part No. 500006 

SYS68K/MOTH-20A 
Part No. 500013 

SYS68K/MOTH-21 A 
Part No. 500007 

SYS68K/MOTH-E05A 
Part No. 500008 

SYS68K/MOTH-E09A 
Part No. 500012 

SYS68K/MOTH-E12A 
Part No. 500009 

SYS68K/MOTH-E20A 
Part No. 500014 

SYS68K/MOTH-E21 A 
Part No. 50001 0 

SYS68K/MOTH-AlHUM 
Part No. 800072 

5 slot J1 Motherboard 

9 slotJ1 Motherboard 

12 slot J 1 Motherboard 

20 slot J 1 Motherboard 

21 slotJ1 Motherboard 

5 slot J2 Motherboard 

9 slot J2 Motherboard 

12 slot J2 Motherboard 

20 slot J2 Motherboard 

21 slot J2 Motherboard 

Hardware User's Manual for all backplanes 
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SYS68K/CHAS19n 

System 68000 VME 
SYS68K/CHAS1'/7 
Industrial VMEbus Enclosures 

• l' inch chassis including card cage 
• Low noise fans undemeath of the card cage 
• 'or 21 slot P1 VMEbus motherboard 
• 'or 21 slot P1 and P2 VMEbus motherboard 
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1. General Information 
The SYS68K/CHAS19 is an industrial 19" rack of 
steel-reinforced aluminium, with a baked lacquer 
exterior finish. It features side grips for easy trans­
portation and has mains switch, power connector 
and cooling fans already integrated. 

2. Features 
- The SYS68K/CHAS19-0917HE contains a 9-slot 

motherboard designed to interconnect VME 
modules (see photo on opposite page and data 
sheet for the SYS68K/MOTH series). 

- The SYS68K1CHAS19-21 17HE contains a 21-slot 
motherboard for the interconnection of VME 
modules. 

- The SYS68K/CHAS19-09E17HE and the 
SYS68K1CHAS19-21 El7HE provide an additional 
P2 motherboard for the VME 32-bit expansion. 

Ordering Information 

SYS68K1CHAS19n 

- Three PAPST 4800/4850 standard fans or equiv­
alent, mains switch, power connector and inter­
face cables are always integrated. 

3. Construction 
The SYS68K/CHAS19 is constructed of two cast 
aluminium sections and four aluminium connecting 
supports. 
The interconnecting formed elements and locking 
screws provide good stability. Special grounding 
clips are used when attaching the sheet metal pa­
nels to the aluminium frame. Central grounding can 
be in various locations, preferably on the backside 
of the enclosure. 

SYS68K/CHAS19-0917HE 
Part No. 610100 

7HE Chassis with 9-slot VME motherboard including fans, mains 
switch, cabling. 

SYS68K/CHAS19-2117HE 
Part No. 610104 

SYS68K/CHAS19-09E17HE 
Part No. 610101 

SYS68K/CHAS19-21 E17HE 
Part No. 61 01 05 

7HE Chassis with 21-slot VME motherboard including fans, mains 
switch, cabling. 

7HE Chassis with 9-slot VME motherboard and 32-bit expansion 
motherboard, including fans, mains switch, cabling. 

7HE Chassis with 21-slot VME motherboard and 32-bit expansion 
motherboard, including fans, mains switch, cabling. 
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SYS68K/CHAS-19/12 

System 68000 VME 
SYS68KI (HAS-'9/" 
Industrial VMEbus Enclosure 

• 19" chassis, including card cage 

• Low noise fans on top of the card cage 

• 21-slot P1 and P2 VMEbus motherboard 

• 90A power supply 

• Mounting equipment for up to 4 drives 
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1.0 General Information 

The SYS68K1CHAS-19/12 is an industrial 19" rack 
of steel-reinforced aluminium. It features a 19" 6HE 
rack, including a J1 and J2 VMEbus motherboard 
as well as cooling fans on top ofthe 12HE enclosure. 
A 90A power supply is installed in order to support 
the 21 VMEbus slots, as well as the up to 4 mount­
able Winchester/floppy disk drives. 

3.0 Ordering Information 

SYS68K/CHAS-19/12 

2.0 Features 

• 21-slot VMEbus backplane (J1 and J2) 
• 90A at +5V power supply, mounted in a 3HE 

card cage (+12V: 20A, 12V: SA) 
• Mounting places for up to 4 Winchester/floppy 

drives in a 3HE enclosure 
• 3 quiet fans on top of the card cage for the VME­

bus boards 
• All the cabling needed for the interconnection of 

the power supply to the VMEbus motherboards 
as well as to the Winchester/floppy drives is in­
cluded 

• Special grounding clips are used when attach­
ing the sheet metal panels to the aluminium 
frame 

SYS68K/CHAS-19/12 
Part No. 61 0190 

12HE chassis with J1 and J2 VMEbus motherboard (21 slots), 
including fans, main switch, cabling and 90A power supply. 
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SYS68K/PWR-09A 

System 68000 VME 
SYS68K/PWR·09A 
Power Supply 

• Outputs +5V 136A 
+1tV/6A 
-1tV/tA 

• Inputs nov IttOV at 50-60 Hz 
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SYS68K1PWR-09A 

General Description Features 
The SYS6SK/PWR-09A is a high performance 
power supply especially designed for VMEbus 
based systems. Easy installation is provided 
through two DIN 41612 connectors and the cable 
subassembly which allows the direct connection to 
a Floppy/Winchester combination and a VMEbus 
motherboard. 

• High reliability 
• VMEbus Spec compatible SYSRESET and 

ACFAIL signal 
• Compact dimensions 
• Outputs: +5V/36A 

+12V/6A 
-12V/2A 

A main power switch with control LED's for each 
supply voltage (+5V, + 12V, -12V) IS available on the 
front panel. The power supply can be used with 
11 OV /220V at 50 to 60 Hz. 

• Inputs 110V/220Vat 50-60 Hz. 

SpeCifications 

Input Voltage 
Input Frequency 
Input Current 

Output Voltage 

Efficiency 
Pard (periodic ripple) 

(random noise) 
Dynamic Behavior 

Regulation 
Turn-on DelayTime 
Turn-off Decay Time 
Output Protection 

Specials 
M.T.B.F. 
Cooling 
Operating Temp. 
Storage Temp. 
Relative Humidity 
Safety Class 
RFI 
Connectors 
Dimensions 

Weight 

UE = 110V/220VAC +/-10% user selectable via fuse 
f= 50-60Hz 
220V AC: IE = 2.5A (typ) IE = 50A (max) input peak 
11 OV AC: IE = 5A (typ) IE = 50A (max) input peak 

DC OUTPUT 

Nom. 
Voltage 

Settl. Range 
Current 

50°C 
forced cooling 

+ 5V 
+12V 
-12V 
>75%(5V) 

5 ... 5.5V 
12V 
12V 

<50mVpp (30 MHz bandwidth) 
<30mVr. m.s (1 0 MHz) bandwidth) 

36A 
6A 
2A 

For instantaneous load changes (dlo/dt = 0.5A/us) the 
transient recovery time to settle within 1.5% of output voltage: 
2 ms for 10 = 30% - SO% IA nominal 
For transient voltage changes (overshoot) which could exceed 
the regulation limits: 
200mV for IA nom. = 30% - SO% or SO% - 30% 
for +/-1 0% main input variations +5V stat +/-1 % 
<SOO ms to reach load specification at 25 degree C 
> 1 0 ms at nom. load and nom. mains 
Full overload protection of all outputs short approx. 
0,66 x IA nom. OVP (5V) approx. 1.3 x UA nom. 
Power fail signal (TTL compatible), 5V Sense line 
SO. 000 operating hours at 25 degrees C 
Free convection or forced cooling (3 mls) 
o to +50 degrees C 
-25 to +S5 degrees C 
10% to 90% (non condensing) 
Conforms to Class I VDE OS04 
VDE OS71 class B 
two H15 DIN 41612 
Full metal cassette 
6HE/12TE, depth 21 0 mm/S.26 inch 
3.0 kg 
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Ordering Information 

SYS68K1PWR-09A 
Part No. 700008 

SYS68K1PWR-09A/CA 
Part No. 700018 

SYS68K1PWR-09NUM 
Part No. 800060 

Power Supply PWR-09A including User's Manual 

Cable Assembly forthe PWR-09A 

User's Manual for SYS68K/PWR-09A 
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SYS68K/PWR-20 

System 68000 VME 
SYS68K/PWR·10 
Power Supply 

• Outputs +5V 190A 
+1IV/IOA 
-11V/5A 

• Inputs nov IIIOV at 50-60 Hz 
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SYS68K/PWR-20 

General Description Features 
• High Reliability 
• Outputs: + 5V/90A 

+12V120A 
-12V15A 

The SYS68K1PWR-20 is a high performance pri­
mary switching power supply. This power supply is 
especially designed for high integrated systems 
and includes VMEbus compatible signals (SYSRE­
SET and ACFAIL). An inhibit switch signal is also 
supported for the control of the output Voltages. 
The control LED's for each supply voltage (+5V, 
+ 12V, -12V) are available on the front panel. The 
+12V, -12V connections, sense lines for +5V, 
+12V, GND and the VMEbus compatible signals 
are available on the backside via a H15 DIN 41812 
connector. The +5Vand GND load connections are 
placed on to the cupreous flange special connector 
for the 90A power. 

• Compact Dimensions 3HEl84TE and 200 mm 
depth 

Specifications 

Input Voltage 

Input Frequency 
Input Current 

Output Voltage 

Efficiency 
Pard (periodic ripple) 

(random noise) 
Dynamic Behaviour 

Regulation 
Turn-on DelayTime 
Turn-off Decay Time 
Output Protection 

Specials 

M.T.B.F. 
Cooling 
Operating Temp. 
Storage Temp. 
Relative Humidity 
Safety Class 
RFI 
Connectors 
Dimensions 

Weight 

• VMEbus compatible SYSRESET, ACFAIL 
signals 

• Inputs: 11 OV/220V at 50-60Hz 
• Fan is included on the Power Supply 
• Sense Lines for +5V, +12Vand GND 
• Inhibit switch signal 

UE = 110VAC +/-20% user selectable via fuse 
220V AC + 20 %, -10 % user selectable via fuse 

f = 50-60 Hz 
220V AC: IE = 8A (typ) 
110VAC: IE = 16A(typ) 

IE = 1 OOA (max) input peak 
IE = 100A(max) input peak 

Nom. 

DC OUTPUT 
Voltage 

Settl. Range 
Current 

50DegC forced 

+ 5V 
+12V 
-12V 
>75%(5V) 

5 ... 5.5V 
12V 
12V 

<50mVpp (30 MHz bandwidth) 
<30mVr.m.s (1 0 MHz bandwidth) 

90A 
20A 
5A 

For instantaneous load changes (dlo/dt = 0.5A/us) the 
transient recovery ti me to settle within 1.5 % of output voltage: 
2 msforlo = 30%-80% IAnominal 
For transient voltage changes (overshoot) which could exceed 
the regulation limits: 
200mVforlAnom. = 30%-80% or80%-30% 
for+/-10% main input variations +5Vstat +/-1 % 
<800ms to reach load specification at 25 degree C 
> 1 Oms at nom.load and nom. mains 
Full overload protection of all outputs Ishort approx. 
0.66x IA nom. OVP (5V) approx. 1.3 x UAnom. 
ACFAIL SYSRESET (TTL compatible), 
5V, + 12Vand GND sense lines 
50.000 operating hours at 25 degrees C 
Free convection orforced cooling (3m/s) 
o to +50 deg rees C 
-25 to +85 degrees C 
10% to 90% (non condensing) 
Conforms to Class I VDE 0804 
VDE0871 class B 
One H 15 DI N 41612 and two Cupreous Flanges 
Full metal cassette 
3HE/84TE, depth 200 mm/7.86 inch 
10.5 kg 
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Ordering Information 

SYS68K1PWR-20 
Part No. 700009 

SYS68K1PWR-20/CA 
Part No. 700030 

SYS68K1PWR-20/UM 
Part No. 800070 

Power Supply SYS68K/PWR-20 including User's Manual 

Cable Assembly for the PWR-20 

User's Manual for SYS68K/PWR-20 
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SYS68K/WFMOD 

System 68000 VME 
SYS68K/WFMOD 
Winchester/Floppy Drive Module 

• Three Configurations with 20/50/ 
80/175 Mbyte Winchester 

• Additional 1 Mbyte Floppy Drive 
• Fits into a 19" rack 
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SYS68K1WFMOD-50 

FORCE COMPUTERS 
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SYS68K/WFMOD 

General Description SYS68K/WFMOD-50 
The SYS68K1WFMOD is a universal mass memory 
module for VMEbus systems. Each of the three 
configurations contains a floppy and a Winchester 
drive with different capacities. All power and con­
trol signal connectors are located on the back side 
for easy integration. The SYS68K1WFMOD can be 
installed in a 19" rack of appropriate depth and 
height. 

The SYS68K/WFMOD-50 is configured as follows: 

Configurations 
SYS68K1WFMOD-20 

Chassis 6HE/30TE with a 50 Mbyte Winchester 
and a 1 Mbyte slim line Floppy Drive. 

SYS68K1WFMOD-80 
The SYS68K1WFMOD-80 is configured as follows: 
Chassis 6HE/30TE with a 80 Mbyte Winchester 
and a 1 Mbyte slim line Floppy Drive. 

SYS68K/WFMOD-175 
The SYS68K1WFMOD-175 is configured as follows: 

The SYS68K1WFMOD-20 is configured as follows: Chassis 6HE/30TE with a 175 Mbyte Winchester 
and a 1 Mbyte slim line Floppy Drive. Chassis 6HE/30TE with a 20 Mbyte Winchester 

and a 1 Mbyte slim line Floppy Drive. 

Specifications 

Winchester capacity 
(unformatted) 
Floppy capacity 
Winchester Interface 
Floppy Interface 
Power 

Chassis 

Depth 
Operating Temp. 
Relative Humidity 
Power Connectors 

Control 

Connectors 

Ordering Information 

SYS68K1WFMOD-20 
Part No. 700002 

SYS68K1WFMOD-50 
Part No. 700020 

SYS68K1WFMOD-80 
Part No. 700012 

SYS68K1WFMOD-175 
Part No. 700022 

WFMOD-20 WFMOD-50 WFMOD-80 

20 Mbyte 50 Mbyte 80 Mbyte 

1 Mbyte 1 Mbyte 1 Mbyte 
ST5061412 ST506/412 ST506/412 
SA 460 SA 460 SA 460 
+ 5V(A) + 5V(A) + 5V(A) 
+12V(A) +12V(A) +12V(A) 
6HE/30TE 6HE/30TE 6HE/30TE 
19"compatible 19"compatible 19"compatible 
230mm 
10°C-46°C 
10% -80% 
AMPPIN 
480424-0 
34 pin edge 
Connectors 
20pinedge 
Connectors 

230mm 230mm 
10°C-46°C 10°C-46°C 
10%-80% 10%-80% 
AMP PIN AMPPIN 
480424-0 480424-0 
34 pin edge 34 pin edge 
Connectors Connectors 
20 pin edge 20 pin edge 
Connectors Connectors 

Winchester Floppy Module with 20 Mbyte 
Winchester, including OEM Manuals 

Winchester Floppy Module with 50 Mbyte 
Winchester, including OEM Manuals 

Winchester Floppy Module with 80 Mbyte 
Winchester, including OEM Manuals 

Winchester Floppy Module with 175 Mbyte 
Winchester, including OEM Manuals 
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WFMOD-175 

175 Mbyte 

1 Mbyte 
SCSI 
SA 460 
+ 5V(A) 
+12V(A) 
6HE/30TE 
19" compatible 
230mm 
10°C-46° 
10%-80% 
AMPPIN 
480424-0 
34 pin edge 
Connectors 
50 pin 
IDC 





Direct Offices, Distributors & Representatives 

Direct Offices, Distributors and 
Representatives 
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FORCE COMPUTERS U.S. Direct Offices, Distributors & Representatives 

CORPORATE HEADQUARTERS 

FORCE COMPUTERS INC. 
3165 Winchester Blvd. 
Campbell, CA 95008 
Tel.: (408) 370-6300 
Tlx.: 172465 
Fax: (408)3741146 

U.s. SALES OFFICES 

CALIFORNIA 
FORCE COMPUTERS INC. 
3165 Winchester Blvd. 
Campbell, CA 95008 
(408) 370-6300 

GEORGIA 
FORCE COMPUTERS INC. 
1080 Holcomb Bridge Road 
Roswell Summit 200 
Suite 100 
Roswell, GA 30076 
(404) 642 9647 

NEW HAMPSHIRE 
FORCE COMPUTERS INC. 
18 Pelham Road 
Salem, NH 03079 
(603) 893 2757 

ALABAMA 
EMA 
309 Jordan Lane, N.w. 
Huntsville, AL 35805 
205/830-4030 

ALASKA 
FORCE COMPUTERS, Inc. 
3165 Winchester Blvd. 
Campbell, CA 95008 

1-800-BEST VME I or 1-800-237-8862 

ARIZONA 
I.M. Systems 
15230 N. 75th Street 
SUite 111 
Scottsdale, AZ. 85260 
6021948-1495 

ARKANSAS 
S.C.i.Sales 
17300 Dallas Parkway 
Suite 1150 
Dallas, TX 75248 
214/931-1487 

CALIFORNIA (Northern) 
FORCE COMPUTERS, Inc. 
3165 Winchester Blvd. 
Campbell, CA 95008 
(408) 370-6300 

CALIFORNIA (Southern) 
Viatek 
31926 Rancho Viejo Road 
Suite 205 
San Juan Capistrano, CA 92675 
619/292-1819 

Vlatek 
5655 N. Lindero Canyon Rd. 
Bldg. 100 
Westlake Village, CA 93162 
714/661-4141 

COLORADO 
10M. Systems 
7125 W. Jefferson Ave. 
Suite 300 
Lakewood, CO 80235 
303/988-1762 

CONNECTICUT (Fairfield Co.) 
Radiation Electronics 
225 Westchester Ave. 
Port Chester, NY 10573 
914/937-2300 

CONNECTICUT (Northern) 
Betronic Associates 
885 Main Street 
Waltham, MA 02154 
617/894-8400 

DELAWARE 
Miller & Dietz 
9 N. Bacton Hill Road 
Frazer, PA 19355 
215/647-7373 
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FLORIDA 
EMA 
170 East Lake Brantley Road 
Longwood, FL 32779 
305/682-1202 

GEORGIA 
FORCE COMPUTERS, INC. 
1080 Holcomb Bridge Road 
Roswell Summit 200, 
Suite 100 
Roswell, GA 30076 
404/642-9647 
EMA 
620 Colomal Park Drive 
Roswell, GA 30075 
404/992-7240 

HAWAII 
FORCE COMPUTERS, INC. 
3165 Winchester Blvd. 
Campbell, CA 95008 

1-800 BEST VME I or 1-800-237-8862 

IDAHO 
10M. Systems 
7125 W. Jefferson Ave. 
Suite 300 
Lakewood, CO 80235 
303/988-1762 

ILLINOIS (Southern) 
John Macke Co. 
11710 Administration Drive 
Suite 3 
St. Louis, MO 63146 
314/432-2830 

ILLINOIS (Northern) 
Micro-Tex, Inc. 
2400 West Central Road 
Hoffman Estates, IL 60196 
312/382-3001 

INDIANA 
FORCE COMPUTERS, INC. 
3165 Winchester Blvd. 
Campbell, CA 95008 

1-800-BEST VME I or 1-800-237-8862 

IOWA 
FORCE COMPUTERS, INC. 
3165 Winchester Blvd. 
Campbell, CA 95008 

1-8001BEST VME I or 1-800-237-8862 

KANSAS 
DLE Electronics 
4771 No. Glendale 
Wichita, KS 67220 
3161744-1229 

KENTUCKY 
Dolfuss-Root & Co. 
13477 Prospect Rd. 
Strongsville, OH 44136 
216/238-0300 



FORCE COMPUTERS U.S. Direct Offices, Distributors & Representatives 

LOUISIANA NEBRASKA NORTH DAKOTA 
S.C. I. Sales DLE Electronics PSI 
17300 Dallas Parkway 4771 N. Glendale 7732 West 78th Street 
SUite 1150 Wichita, KS 67220 Minneapolis, MN 55435 
Dallas, TX 75248 316/744-1229 612/944-8545 
214/931-1487 

NEVADA (Northern) OHIO 
MAINE FORCE COMPUTRS, INC Dolfuss-Root & Co. 
Betronlc Associates 3165 Winchester Blvd. 13477 Prospect Rd. 
885 Main Street Campbell, CA 95008 Strongsville, OH 44136 
Waltham, MA02154 216/238-0300 
617/894-8400 1-800 BESTVME I or 1-800-237-8862 

OKLAHOMA 
MARYLAND NEVADA (Southern) S.C. I. Sales 
Miller & Dietz I.M. Systems 17300 Dallas Parkway 
3700 Koppers SI., Ste 109 15230 N. 75th Street Suite 1150 
Baltimore, MD 21227 SUlte111 Dallas, TX 75248 
301/574-7777 Scottsdale,AZ 85260 214/931-1487 

MASSACHUSETTS 
602/948-1495 

OREGON 
Betronlc Associates NEW ENGLAND Distnbutor Cascade Data Mkt Inc 
885 Main Street Impact Sales 4570 S. W. 99th Ave. 
Waltham, MA02154 55 Shawmut Road Beaverton, OR 97005 
617/894-8400 Canton, MA 02021 503/641-9266 

617/821-1500 
MICHIGAN PENNSYLVANIA (Eastern) 
Lowell-Wendt Marketing NEW HAMPSHIRE Miller & Dietz 
12620 Newburgh Road Betronic Associates 9 N. Bacton Hill Road 
livonia, MI48150 885 Main Street Frazer, PA 19355 
313/464-2722 Waltham, MA 02154 215/647 -7373 

MICHIGAN 
617/894-8400 

PENNSYLVANIA (Western) 
McNaughaton-McKay NEW JERSEY (Northern) Dolfuss-Root & Co. 
1357 East Lincoln Street Radiation ElectroniCs 98 Vanadium Rd. 
Madison Heights, MI48071 225 Westchester Ave. Building D 
313/399-7500 Port Chester, NY 10573 Bndgeville, PA 15017 

914/937-2300 412/221-4420 
MINNESOTA 
PSI NEW JERSEY (Southern) RHODE ISLAND 
7732 West 78th Street Miller & Dietz Betronlc Associates 
Minneapolis, MN 55435 9 N. Bacton HIli Road 885 Main Street 
612/944-8545 Frazer, PA 19355 Waltham, MA02154 

215/647-7373 617/894-8400 
MISSISSIPPI 
EMA NEW MEXICO SOUTH CAROLINA 
309 Jordan Lane, NW. I.M Systems EMA 
Huntsville, AL 35805 15230 N. 75th Street 6604 Six Forks Road 
205/830-4030 Suite111 Suite 204 

MISSOURI (Eastern) Scottsdale, AZ 85260 Raleigh, NC 27609 
919/846-6888 

John Macke Co. 602/948-1495 
11710 Administration Drive NEW YORK CITY SOUTH DAKOTA 
Suite 3 Radiation Electronics PSI 
SI. LOUIS, MO 63146 225 Westchester Ave. 7732 West 78th Street 
314/432-2830 Port Chester, NY 10573 Minneapolis, M N 55435 

612/944-8545 
MISSOURI (Western) 914/937-2300 
DLE ElectroniCs NEW YORK STATE TENNESSEE 
4771 N. Glendale FORCE COMPUTERS INC. EMA 
Wichita, KS 67220 3165 Winchester Blvd. 309 Jordan Lane, N W 
316/744-1229 Campbell, CA 95008 Huntsville, AL 35805 

205/830-4030 
MONTANA 

1-800 BESTVME I or 1-800-237-8862 I.M. Systems TEXAS 
7125 W. Jefferson Ave. NORTH CAROLINA S.C.1. Sales 
Suite 300 EMA 17300 Dallas Parkway 
Lakewood, CO 80235 6604 Six Forks Road SUite 1150 
303/988-1762 SUite 204 Dallas, TX 75248 

Raleigh, NC 27609 214/931-1487 

919/846-6888 
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UTAH 
I.M.Systems 
7125 W. Jefferson Ave. 
SUite 300 
Lakewood, CO 80235 
303/988-1762 

VERMONT 
Betronic Associates 
885 Main Street 
Waltham, MA 02154 
617/894-8400 

VIRGINIA 
Miller & Dietz 
3700 Koppers St., Ste 109 
Baltimore, MD 21227 
301/574-7777 

WASHINGTON, D.C. 
Miller & Dietz 
3700 Koppers St., Ste 109 
Baltimore, MD21227 
301/574-7777 

WASHINGTON 
Cascade Data Mkt. Inc. 
17-148th Avenue S E. 
Bellevue, WA 98007 
206/747-6190 

WEST VIRGINIA 
Dolfuss-Root & Co 
98 Vanadium Rd. 
Building D 
Bridgeville, PA 15017 
412/221-4420 

WISCONSIN (N.W., 
PSI 
7732 West 78th Street 
Minneapolis, MN 55435 
612/944-8545 

WISCONSIN (S.E., 
Mlcro-Tex, Inc. 
22660 Broadway 
Suite3B 
Waukesha, WI 53186 
414/542-5352 

WYOMING 
I.M.Systems 
7125 W. Jefferson Ave. 
SUite 300 
Lakewood, CO 80235 
303/988-1762 

FORCE COMPUTERS U.S. Direct Offices, Distributors & Representatives 

CANADA 

ONTARIO 
Tracan Electronics 
1200 Aerowood Drive, Unit *4 
M Ississauga, Ontario 
Canada L4W 2S7 
416/625-7752 

OTTAWA 
Tracan Electronics 
301 Moodie Dr. 
SUite 423 
Nepean, Ontario 
K2H9C4 
613/596-9760 

PROVINCE OF QUEBEC 
T racan Electronics 
10500 Cote de Liesse 
Suite 123 
lachine, Quebec H8T 1A4 
514/636-8380 

B.C., ALBT., SASK., MAN. 
YUKON, NORTHWEST TERR. 
Tracan/West 
1859 Welch Street 
North Vancouver, B.C. V7P 1 B7 
604/984-41-41 

FORCE Computers, Inc. 
1-800 BESTVME 
(outside CAl 

1-800-237-8862 
(InsldeCA) 
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FORCE COMPUTERS International Direct Offices and Distributors 

EUROPEAN HEADQUARTERS 
FORCE COMPUTERS GmbH 
DaimlerstraBe 9 
D-80120ttobrunnfMunchen 
Tel.: (089) 60091-0 
Tlx.: 524190 fore d 
Fax: (089) 60977 93 

EUROPEAN SALES OFFICES 
GERMANY 
FORCE COMPUTERS GmbH 
DaimlerstraBe 9 
D-80120ttobrunnfMOnchen 
Tel.: (089) 60091-0 
Tlx.: 524190 fore d 
Fax: (089) 6 09 77 93 

FORCE COMPUTERS GmbH 
SchulstraBe 15a 
D-2085 Quickborn 
Tel.: (041 06) 50 31 
Tlx.: 2180624 free d 
Fax: (04106) 6 88 28 

FRANCE 
FORCE COMPUTERS SAR.L. 
11 , rue Casteja 
F-92100 Boulogne 
Tel.: (1) 46203737 
Tlx.: 206304 fore f 
Fax: (1) 46 21 35 19 

UNITED KINGDOM 
FORCE COMPUTERS (UK) LTD. 
No.1 Holly Court 
3 Tring Road 
Wendover 
Bucks, HP22 6PE 
Tel.:(0296) 625456 
Tlx.: 838 033 force 9 
Fax: (0296) 62 40 27 

AUSTRALIA 
THE DINDIMA GROUP PVT. LTD. 
P.O. Box 106 
Vermont, Victoria 3133 
Tel. (03) 8734455 
Tlx. 36819 oediv aa 

AUSTRIA • 
ALLMOS ELECTRONIC Ges. m.b.H. 
T roststrasse 50 
A-1100Wien 
Tel. (0222)6271953 
Tlx: 112757 almos a 

BELGIUM 
J. P. LEMAIRE SA 
Limburg Stirum 243 
B-1810Wemmel 
Tel. (02) 4600560 
Tlx. 24610 lemair b 

DENMARK 
SAGA ELEKTRONIK ApS 
Christianshusvej 4G 
DK-2970 Horsholm 
Tel. (02) 572677 
Tlx. 37903 sagael dk 

FINLAND 
NABLA ELEKTRONIIKKA OY 
Mantyviita 3E 
PL3 
SF-02101 Espoo 
Tel. (90) 4552955 
Tlx. 124270 nabla sf 

FRANCE 
A2M 
6, avenue du Gemeral-de-Gaulle 
F-78150 Le Chesnay 
Tel. (1)39549113 
11><. amm 698376f 

GREECE 
MACEDONIAN ELECTRONICS 
P.O. Box 10240 
GR-5411 0 Thessaloniki 
Tel. (031) 3068001 
Tlx. 412584 mael gr 

HONG KONG & P.R.C. 
NAM NING COMPANY LTD. 
16fF Haleson Building 
1 , Jubilee Street 
Central District 
Hong Kong 
Tel. 5-8151308 
Tlx. 63188 nanin hx 

INDIA 
SPS TECHNICAL ELECTRONIC PVT. LTD. 
"SPS Bhavan" 
Main Road, N.V. Layout 
Gulbarga-585103 
Karnataka 
Tel. 22480 

552 

ISRAEL 
TABOR AGENCIES LTD. 
61 Bialik Street 
P.O. Box 5264 
Ramat Gan 51520 
Tel. (03) 724638 
Tlx. 35317 damit il 

ITALY 
ESCO ITALIANA S.p.A. 
Vie Casiraghi Nr. 355 
1-20099 Sesto S. Giovanni (MI) 
Tel. (02) 240 92 41 
Tlx. 322383 escomi 

JAPAN 
INTERNIX INC. 
Shinjuku, Hamada Building 
7 -4-7 Nishi-Shinjuku 
Shinjuku-Ku 
Tokyo 160 
Tel. (03) 36911 01 
Tlx. internix j 26733 

NETHERLANDS 
ALCOM COMPUTER SYSTEMS B.V. 
P.O. Box 794 
NL-2900 AT Capelle a.d. Ijssel 
Tel. (010) 4519399 
Tlx. 26160 alcom nl 

NEW ZEALAND 
VSI ELECTRONICS (N.Z.) LTD 
123 Manukau Road 
P.O. Box 78-058 
Epsom, Auckland 
Tel. 600760 
Tlx. vsisys nz 4779 

NORWAY 
ELEKTRONIX AlS 
Odinsgt. 21 
P. O. Box 3008 - Elisenberg 
N-0207 Oslo 2 
Tel. (02) 559050 
Tlx. 72738 elnix n 

PAKISTAN 
BTM WORLD TRADE (PVT) LTD. 
3rd Floor, RSM Square 
Shaheed-e-Millat Road 
Off Sharae-Faisal 
Karachi - 8 
Tel. 4453 68, 449215 
Tlx. 23285 btm wt pk 

PORTUGAL 
DECADASARL 
Av. Bombeiros Voluntarios 
Lote 102-B 
MirafloresfAlges 
P-1495 Lisboa 
Tel. (19) 21 03420 
Tlx. 15511 espec p 



FORCE COMPUTERS U.S. Direct Offices, Distributors & Representatives 

SINGAPORE 
MICROTRONICS SYSTEMS PTE LTD. 
8, Lorang Bakar Batu 
*03-01 Kolam Ayer Industrial Park 
Singapore 1334 
Tel. 748-1835 
Tlx. rs 34929 micro 

SOUTH AFRICA 
PROMILECT (PTY) LTD. 
P.O. Box 1194 
Randburg 2125 
Tel. (011) 8863320-1/2 
Tlx. 420452 promilec sa 

SPAIN 
UNITRONICS SA 
Infanta Carlota, 80-82 
08029-Barcelona 
Tel. (01) 2392655 
Tlx. 54211 utron e 

UNITRONICS, SA 
Torre de Madrid 
Plaza Espana, 18 
28009-Madnd 
Tel. (01)2425204 
Tlx. 22596 utron e 

SWEDEN 
AMBITRONAB 
Box 8314 
Stormbyviigen 
S-16308 SpAnga 
Tel. (08) 7617820 
Tlx. 15511 scan cop s 

SWITZERLAND 
W.MOORAG 
Bahnstrasse 58/60 
CH-8105 Regensdorf 
Tel. (01) 8433111 
Tlx. 825840 moor ch 

TAIWAN 
NEW RABBIT ASSOCIATES 
4F No. 400 Keelung Road 
Section 1 
Taipei 
Tel. 7052178 
Tlx. 13078 gregtang 

UNITED KINGDOM 
MICROSYSTEM SERVICES 
P.O. Box No. 37 
Lincoln Road 
Cressex Industrial Estate 
High Wycombe 
Bucks, H P1 23XJ 
Tel. (0494)41661 
Tlx. 837187 micsys 9 
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~ELECTRO 'ftI SOURCE~ 
(416) 675-4490 
230 Galaxy Boulevard 
Rexdale, Ontario M9W 5R8 

Telex 06-989271 
Fax (416) 675-6871 

Corporate Headquarters 

FORCE COMPUTERS INC. 
3165 Winchester Blvd. 
Campbell, CA 95008 
UNITED STATES OF AMERICA 

European Headquarters 

FORCE COMPUTERS GmbH 
DaimlerstraBe 9 
80120ttobrunn/Munich 
W.-GERMANY 


