
















































































































































































































































































































































































2.2.1 Hardware formatting 

Hardware formatting is done by running the FFRMT utility that is 
on your boot disk. 

Note: FFRMT should only be run when no other tasks are running. 

>FFRMT 
68K PDOS FORCE Format Drive Utility 08-JAN-87 

Possible Disk Controllers in this System are: 
Controller #l is a FORCE SASI-I 
Controller #2 is a FORCE WFC-I 
Controller #3 is a FORCE ISCSI-I 

Drives that are currently defined in system are: 
FO is controller #3, drive select byte $73 
FI controller #3, drive select byte $74 
WO is controller #3, drive select byte $00 
WI is undefined. 
W2 is undefined. 
W3 is undefined. 

Select Menu: W,WO,WI,W2,W3=Winch; F,FO,FI=Floppy; Q=Quit 
Select Drive: 

You select the drive to format. The floppy disk is F or FO. If 
you have two floppy drives, the second drive is Fl. We will 
assume that all formatting will be to the 'F' or first floppy 
drive. To select floppy drive 0 enter an F followed by a [CR]. 

The floppy 0 drive menu is now displayed. Most of the options on 
the menu only apply to Winchester disks and should be ignored 
while formatting floppies. 

FO Main Menu: 
l)Parm 2)BadT 3)Form 4)Veri S)Part 6)Writ P)Togl Q)Quit 
Command: _ 

The option for formatting diskettes is selected by typing a '3' 
followed by a [CR]. 

Command: 3[CR] 

At this pOint, you should insert the floppy you wish to format 
into the disk drive. Remember, formatting will destroy all data 
on the diskette so double check that the disk in the drive is the 
disk you wish to format. 

You are now prompted for the 'Sector Interleave' of the format. 

Sector interleaving allows you to map the sequence of the logical 
sectors onto nonadjacent physical sectors. The optimal sector 
interleave is a factor of many actions that may be occurring on 

system. Such actions could include the number of tasks 
running, number of tasks accessing the disks, etc. You can use a 
disk of any interleave on your system, but the proper interleave 
will give you a better performance. FFRMT will display a good 
interleave for most applications. 
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If you wish to optimize the performance, you may want to 
experiment by formatting your disks at different interleaves. To 
use the default interleave just type a [CR]. To enter a different 
interleave, type the new number followed by a [CR]. 

Sector Interleave = l[CR] 

You are next prompted for the physical tracks to format. The 
default display is every track on the diskette or a totai of 160 
tracks (80 tracks per side). Track 0 is the outermost track. 
Normally you will just type a [CR] to format the entire diskette. 

Physical Tracks to Format = 0,159[CR] 

FFRMT waits for confirmation to begin formatting. A 'Y' followed 
by a [CR] will begin the format process. 

An [ESC] will return you to the 'Floppy Drive 0 Menu' ending the 
format option. Any other response will restart the Format option 
with the Sector interleave question. 

WARNING: FORMAT WILL DESTROY ALL DATA ON YOUR DISKETTE. If you 
do begin formatting and wish to abort you may type a 
[CTRL-CJ. 

Type a 'Y[CR]' to begin the format process. 

The Sector Interleave Table will be displayed along with the 
current track formatting. The sector interleave table is 
meaningless on the ISCSI-1 since FFRMT just passes the interleave 
value on to the controller. However, the WFC controller will 
display the logical to physical sector map. During the 
formatting, the floppy disk light should be on. If you are using a 
WFC-1 the track numbers will be printed on the screen. 

Sector Interleave Table: 
1,9,4,12,7,15,2,10,5,13,8,16,3,11,6,14 

Issuing Format Drive Command 

FORMAT Successful! 

You will then be returned to the 'Floppy Drive 0 Menu'. 

Errors may occur when formatting disks, the most common error is 
that the drive is not ready. This may indicate that the door is 
open or the floppy has been placed into the drive incorrectly. 

We recommend that you verify the disks after formatting. This is 
done by selecting option 4 'Verify tracks' by typing a '4[CR] '. 

FFRMT will display the default tracks which will be the same 
number as the one you selected under the format option. If the 
track number is correct, you may enter a [CR] or if you wish, 
enter two new numbers separated by a comma and ended with a [CR]. 
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You will next be prompted with: 

Ready to VERIFY Floppy Drive 0 ? 

A 'Y[CR1' response will begin verifying the diskette reading each 
track. Any other response will return you to the Floppy Drive 0 
Menu. If an error occurs, FFRMT will ask you if you wish to add 
the track to the bad track table. Since there are no bad track 
tables for floppies, you should either respond with 'N[CR1' which 
will proceed to the next track or a 'R[CR1' which will retry the 
track. 

If it cannot verify after a couple of retries, you should abort 
with the [ESC] key and verify another diskette which you have 
formatted. If the problem is resolved, then the diskette was 
probably bad and should not be used. If the problem persists, 
then you may be using an incorrect diskette type (40 track or 
single density> or you may have a hardware problem with your drive 
or controller. 

After you have successfully formatted and verified your diskettes 
you are ready to install a PDOS directory. 

2.2.2 Installation of PpQS Directory Structure 

The installation of the PDOS Directory structure may only be done 
on disks that have been hardware formatted. This installation is 
the second process of the preparation of diskettes. This process 
will also destroy any data that may have been on the disk so care 
should be taken. 

PDOS floppy disks may be initialized in one of two ways. The 
first way is to backup a current PDOS disk onto the new disks. 
This procedure is done by using the MBACK utility. 

MBACK performs a sector to sector transfer. The new disk will 
look just like the source disk when the backup is completed. Disk 
name, sector bit map, directory entries, files, and boot 
information are all copied. MBACK is fully described in the PDOS 
Reference Manual. 

The second method is to set up a NEW PDOS disk. This method is 
done with the MINIT utility which is described in more detail in 
the PDOS Reference Manual. 

The initialization process is started by running the utility 
MINIT. 

>MINIT[CR] 
68K PDOS Disk Initialize Utility 07/29/85 

Disk # = 
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You are first prompted for the POOS disk number to initialize. 
The floppy on a standard FORCE system is disk number O. Normally 
MINIT will write to each sector on the disk to verify the media 
for data use unless you specify the -/QI option. Wtth the -/QI 
option, MINIT will only write out to every 32nd sector. This is a 
reliable and a much faster method, provided you did the verify 
option during hardware formatting. 

Oisk # = O/Q[CRl 

After the disk number has been entered, you are asked for the 
number of sides and the density of the diskette. Standard POOS on 
the FORCE systems only supports double sided double density 
diskettes. A [CRl should be entered to retain those two defaults. 

You will next be asked for the number of directory entries for the 
disk. This is the maximum number of unique files that may be 
created on the disk. 'Each directory entry requires 32 bytes of 
storage allowing 8 directory entries per disk sector. It is 
recommended that you make this number a multiple of 8, since the 
directory always ends on a sector boundary. You should realise 
that every eight directory entries will reduce your file storage 
area by 1 sector. 

In addition, you will not be able to create more files on the disk 
than this maximum without rerunning MIN IT which will also destroy 
all data on the disk. The default for floppies is 128. You may 
enter your new number followed by a [CRl or just a [CRl if you 
wish to use the default. 

Maximum Oirectory Size = 128[CRl 

You will be asked for the total number of POOS sectors. The 
default is 2336 which is the correct number for a bootable disk. 
If you only want to use the diskette for data, then you can enter 
2528 which is the maximum storage on the diskette. (Note: the 
total number of floppy sectors is 2560 but under the POOS disk 
standard, track 0 is always reserved for hardware dependent 
formats. 2560 - 32 sectors per track is 2528. You may enter any 
number of sectors up to 2528. If you enter a larger number you 
will get disk errors as POOS attempts to access nonexistent 
sectors. If you enter a smaller number, it means that those 
sectors will not be available for POOS file allocation. 

Total Number of POOS Sectors = 2336 [CRl 

Nest, a disk name is requested. The disk name is any string with 
up to 16 characters. The disk name is not used by POOS in any 
command function, but it is displayed whenever a file listing of 
the disk is requested by the LS command or is output by several 
utilities such as MASM on list files. The name can be changed at 
any time without destroying the data on the disk by the MONAME 
utility. 
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After the disk name has been entered, a summary of the 
initialization parameters will be displayed along with a prompt to 
proceed with the initialization process. 

INIT: Disk iO 
Double Sided 
Double Density 
128 Files 
2336 Sectors 

DESTROY DISK? Y[CRl 

If you wish to proceed with the initialization, type a 'Y[CRl '. 
To return to the PDOS monitor type an [ESCl. Any other response 
will return you to the 'Disk i' prompt and allow you to re-enter 
the parameters. 

WARRING: MINIT WILL DESTROY ALL DATA ON YOUR DISKETTE. 
Reconfirm the disk numbers to make sure that you are 
initializing the disk number you want to. A [CTRL-C] 
during the initialization of the diskette will abort 
further initialization. 

After the destroy disk confirmation is given, the initialization 
will display the current sector number. The header sector 
information will be written out to the disk. The message 
"INITIALIZATION Successful!" will be displayed. 

The disk is now ready to be used with the PDOS system. 
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2.3 PREPARING WINCHESTER DRIVES FOR USE WITH PDQS 

CAUTION: Your FORCE PDOS System comes with PDOS already 
installed on the Winchester on Disk 12. When 
formatting the Winchester or changing the partitions, 
the installed system will be destroyed. 

Winchester drive preparation consists of two parts. The first 
part is the hardware preparation. Hardware preparation is the 
format information that the controllers need to access the disk. 
The second part is the installation of the PDOS directory 
structure onto the disk. Winchester disk preparation is very 
similar to the floppy diskette preparation except that PDOS allows 
you to handle bad tracks and to define several logical disks, or 
directories, to reside on a single physical drive. 

The standard FORCE system will support either an ISCSI-l or a WFC 
controller from FORCE. Through the PDOS Winchester disk standard, 
PDOS will also support various 5 1/4 inch drives up to the maximum 
heads and cylinders handled by the controller. 

2.3.1 Hardware Formatting 

First let us outline the procedure for hardware format. This,is 
done by running the FFRMT utility that is on your PDOS FORCE boot 
disk. A complete description of the FFRMT utility is found in 
Appendix B. 

NOTE: FFRMT should only be run when no other tasks are running. 

>FFRMT 
68K PDOS FORCE Format Drive Utility 08-Jan-87 

Possible Disk Controllers in this System are: 
Controller #1 is a FORCE SASI-l 
Controller #2 is a FORCE WFC-l 
Controller #3 is a FORCE ISCSI-l 

Drives that are currently defined in'system are: 
FO is controller #3, drive select byte $73 
Fl is controller #3, drive select byte $74 
WO is controller #3, drive select byte $00 
WI is undefined. 
W2 is undefined. 
W3 is undefined • 

. Select Menu: W,WO,Wl,W2,W3=Winch~ F,FO,Fl=Floppy~ Q=Quit 
Select Drive: 

PDOS supports up to' 3 Winchester drives and 2 floppy drives. 

WO will be the first Winchester in a standard system regardless of 
the controller being used. If all three Winchesters are 
undefined, then the Winchester may not have been up to speed when 
PDOS booted from your floppy. Just reboot and rerun FFRMT. If you 
still have problems then check if your controller is on-line or 
that it has been installed correctly. 
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To select your disk, enter W or WO followed by a [CR1. 

If the controller is not defined, you will need to define it by 
selecting WO and answering the additional questiops' for the 
controller number and drive select number. 

The "WO Main Menu" is now displayed. To set up the disk, you 
first select option 1 and then sequence through to option 6. If 
you wish to log your work, you may do so by using the ~pl option, 
which will toggle output to your unit 2. All entries are 
terminated with a [CR1. 

WO Main Menu: 
l)Parm 2)BadT 3)Porm 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: 

Option 1 is used to reconfigure your drive; i.e., to display 
and I or change the number of heads, cylinders, shipping cylinder, 
etc. If you are using any other than the standard Winchester 
disk, then you need to select option 1. The following gives an 
example of the default parameters which apply to the Micropolis 
1375 SCSI Winchester disk. Please note that the parameters of the 
SCSI Winchesters must match the total number of blocks, but not 
the physics of the drive, because the interface is sector 
oriented. Please refer to Section 4 of this Manual for a detailed 
description of the physics of your Winchester. 

Current Winchester Drive 0 Parameters: 
# of Heads = 16 Number of heads on drive 

# of Cylinders = 1000 Number of cylinders on drive 
Physical Blocks per Track = 32 Number of 256 sectors per track 
Physical Bytes per Block = 256 Number in sector 

Shipping Cylinder = 0 Not needed 
Step rate = 0 Not used 

Reduced write current cyl = 0 Not used 
Write Precompensate cyl = 0 Not used 

If you wish to change any of the defaults, enter ~A' followed by a 
carriage return and then you will be prompted for them one at a 
time. The parameters most often changed are heads and cylinders 
which vary according to the size of the disk. This information is 
included in the hardware drive specifications. Enter a [CRl to 
preserve the default information or type in the new number 
followed by a [CRl to change the information. 

Note: The drive parameters only have to be changed when you want 
to use another Winchester type. 
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Option 2 will allow you to enter the bad tracks. This means you 
can logically map out tracks that are unsuitable for data storage. 
Most disks will have some media defects when manufactured. The 
bad track map can be found on the disk drive or with the 
documentation provided with your system. This option should not 
be used on SCSI Winchester drives as they map out the bad blocks 
internally. 

If you do not know the bad tracks for your drive, just format and 
verify your drive, adding bad tracks if they are found. 

PDOS maps logical tracks to physical tracks skipping those 
physical tracks that are marked as bad. You should complete the 
bad track table before you partition and initialize the drive. If 
you add a bad track, PDOS remaps all subsequent tracks, resulting 
in a loss of data. 

When the Bad Track option is selected, enter 'D' to display the 
current bad track list: 

WO Bad Tracks Menu: Bad Track, D)isplay, C)lear, H)elp, Q)uit 
Command: D[CR] 

Current Winch Drive 0 Bad Tracks: 
231 613 697 700 703 

To display instxuctions on entering bad tracks enter 'H' followed 
by a (CR]. The following help menu is displayed and you are 
returned to the Bad Track menu. 

To add a bad track, enter either {track} or {Head,Cylinder}. To 
delete a bad track from the table, precede the track number with 
a minus sign. Enter [ESC] or 'Q' to exit. 

Current Winch Drive 0 Bad Tracks: 
231 613 697 700 703 

WO Bad Tracks Menu: Bad Track, D)isplay, C)lear, H)elp, Q)uit 
Command: _ 
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Enter the bad track numbers by typing in the number of the track. 
For example, typing '701' enters track 701 into the table. '3,50' 
enters the track on head 3, cylinder 50 into the table. When you 
have completed entering the bad tracks in, type a 'Q' to return to 
the "Winchester Drive 0 Main Menu." 

Option 3 is the format option. Remember, formatting will destroy 
all data on the drive so double check that you are formatting the 
correct drive number. 

You are now prompted for the 'Sector Interleave' of the format. 

Sector interleaving allows us to map the sequence of logical 
sectors onto non-adjacent physical sectors. The optimal sector 
interleave is a factor of many actions that may be occurring on 
the system such as the number of tasks running, number of tasks 
accessing the disks, etc. You can use a disk of any interleave on 
your system, but the proper interleave will give you better 
performance. FFRMT will display a good interleave for most 
applications. If you wish to optimize the performance, you may 
want to experiment by formatting your disks at different 
interleaves. Note that the interleave of SCSI Winchester drives 
cannot be changed. 

To use the default format you may just type a [CRl. To enter a 
different interleave, type the new number followed by a [CRl. 

You are next prompted for the physical tracks to format. The 
default display are all tracks on the drive. The defau+t number is 
calculated from the number of heads and cylinders you specified in 
option 1 - Display/Alter Drive parameters. Track 0 is the 
outermost track. Normally just type a [CR] to format the entire 
drive. 

Sector Interleave = 1 
Physical Tracks to Format = 0,16000 
Ready to FORMAT Winchester Drive 0 ? 

(just hit [CR]) 
(just hit [CR]) 

FFRMT waits for confirmation whether to begin formatting or not. 
A 'Y' followed by a [CR] will begin the format process. 

An [ESC] will return you to the 'Winchester Drive 0 Menu' ending 
the Format option. Any other response will restart the Format 
option with the Sector interleave question. 

WARNING: FORMAT WILL DESTROY ALL DATA ON YOUR DRIVE. If you do 
begin formatting and w~sh to abort you may type a 
[CTRL-C] • 

The Sector Interleave Table will be displayed along with the 
current track formatting. The sector interleave table is 
meaningless on the ISCSI-l, and no track numbers are displayed. 
The WFC controller, however, will display the logical to physical 
sector map. During the formatting, the drive select light should 
be on and the track numbers will be printed on the screen. 
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Sector Interleave Table: 
1,9,4,12,7,15,2,10,5,13,8,16,3,11,6,14 

Issuing Format Drive Command. 

When all tracks are formatted, the following display will be shown 
on your console: 

FORMAT Successful! 

You will then be returned to the 'Winchester Drive Menu'. Errors 
rarely occur when formatting drives. 

Option 4 will verify the format by reading each track on the 
drive. This will allow you to detect any bad tracks that are 
unsuitable for data storage. We recommend that you verify the 
drive after format. This is done by selecting option 4 'Verify 
tracks' •. 

FFRMT will display the default tracks which will be the same 
numbers as those you selected under the format option. If the 
track numbers are correct, you may type a [CR1 or if you wish, 
enter two new numbers separated by a comma and ended with a [CR1. 
You will next be prompted with: 

Ready to VERIFY Winchester Drive 0 ? 

A 'Y[CR1' response will begin verifying the drive reading each 
track. Any other response will return you to the Winchester Drive 
o Menu. 

If an error occurs, FFRMT will ask you if you wish to add the 
track to the bad track table. This is done by typing a 'Y' 
followed by a [CR1. 

WARRING: You will change the logical track map of the drive any 
time you enter a bad track which may require 
reinitializing the PDOS file structure. You should 
only enter bad tracks on a drive with PDOS file 
structure after you backup all data on the drive~ 
Otherwise verify may be run without affecting the data 
on the disk. 

If you do not want to add the .track into the bad track table, type 
an 'N' followed by a [CR1. 'R[CR1' will retry the track. We 
recommend that if at first you cannot verify the track and the 
error number is "bad data on read" error, that you enter the track 
as bad. If many of your tracks are bad then you should verify the 
installation of the drive. 

The message 'VERIFY Done!' will be displayed when the verify 
option is completed, and you will be returned to the Winchester 
Drive Menu. 
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Select Option 5 next to setup your logical POOS disk partitions on 
your Winchester. You have the option of defining large partitions 
and floppy sized partitions. POOS does limit you to 16 Mbytes per 
partition, so most Winchester drives will need to be defined into 
appropriately sized partitions. 

The floppy partitions are about 660 Kbytes each and correspond to 
the POOS standard floppy disk size. These partitions are 
allocated from the end of the Winchester tracks. After all floppy 
partitions have been allocated, the remaining tracks are allocated 
evenly between the number of large partitions defined. Since the 
floppy disk drives are 0 and 1 on standard PODS, the default 
starting partition or disk number is 2. The following diagram 
shows how four large disk partitions and two floppy sized 
partitions would be allocated on the tracks. 

track 0 ••••••••.•••••••••••••.•••••••••••••••••••.•.••.•.• track n 

large diskllarge diskllarge diskllarge disk I FloppyOisk I FloppyOisk 
#2 I #3 I #4 I #5 I #6 I #7 

When this option is selected you will see the following menu 
appear on your screen. There may be some variation due to the 
number of bad tracks and size of your drive. 
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Current Winch Drive 0 Disk Partitions: 
# of Large partitions = 10 

# of Floppy partitions = 12 
First track for PDOS Parts = 0 
Last track for PDOS Parts = 15979 

First PDOS disk # = 2 
Total # of Logical Tracks = 16000 
Disk # Logical Trks Physical Trks 

Base,Top Base,Top 
2 0,1499 0,1500 
3 1500,2999 1501,3000 
4 3000,4499 3001,4500 
5 4500,5999 4501,6000 
6 6000,7499 6001,7500 
7 7500,8999 7501,9000 
9 9000,10499 9001,10500 

10 10500,11999 10501,12000 
11 12000,13499 12001,13500 
12 13500,14999 13501,15000 
13 15000,15079 15001,15080 
14 15080,15159 15081,15160 
15 15160,15239 15161,15240 
16 15240,15319 15241,15320 
17 15320,15399 15321,15400 
18 15400,15479 15401,15481 
19 15480,15559 15482,15564 
20 15560,15639 15565,15647 
21 15640,15719 15648,15730 
22 15720,15799 15731,15813 
23 15800,15879 15814,15896 
24 15880,15959 15897,15979 

WO Partitions menu: A)lter, D)isp1ay, 
Command: Q 

PDOS sectors 
Tota1/{boot} 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
252812336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
R)eca1c, Q)uit 

The standard ISCSI-1 system will assume ten large partitions and 
12 floppy sized partitions. The number of partitions and types 
you want will depend on your needs. You may find it helpful to 
create mostly floppy sized partitions since they easily backup to 
floppy diskettes with MBACK, a sector to sector image backup 
utility. You should also keep one floppy partition as a temporary 
disk partition to copy diskettes. This is because it is much 
faster to do a transfer of files to a floppy Winchester area 
followed by a sector for sector backup to a diskette with MBACK, 
than it is to transfer files directly to a floppy diskette with 
MTRANS or the monitor command TF. 

The first large partition (defaults to disk 2) is generally 
referred to as the system disk. This partition should contain all 
the system files that have been distributed with PDOS along with 
other utilities and languages. You may use any disk for your 
system disk, but the installation guide will treat disk 2 as the 
system disk. The installation guide will also treat floppy 
partition 20 as the temporary disk partition. 
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To set up your partitions, type an ~A' followed by a [CR1. You 
will be prompted for the number of large partitions: 

# of Large partitions = 10 

You may type a [CRl to use the default or enter in a new number 
followed by a [CR1. Next, you are prompted for the number of 
floppy sized partitions. 

t of Floppy Partitions = 12 

You may type a [CRJ to use the default or enter in a new number 
followed by a [CR1. You are next prompted for the first track to 
use for PDOS followed by the last track for PDOS. You should 
respond to both with a [CRJ unless you wish to reserve some tracks 
for non-PDOS use. 

First track for PDOS Parts = 0 
Last track for PDOS Parts = 15979 

By default the last track for PDOS parts is the maximum number of 
tracks on the Winchester minus the number of bad tracks (which is 
o in the above example). The format utility automatically 
subtracts the bad tracks from the maximum number of tracks. Note 
that bad tracks are mapped automatically on the SCSI drives. 

2-14 



Next you are asked for the starting PDOS disk number for the first 
partition on the drive. Normally, the Floppy disk drives are 0 
and 1, the RAM disk is 8, and the Winchester disk partitions start 
at 2. FFRMT will assign disk numbers from the starting number on 
up sk ipping 8. This number should be in the range of 0 to 99. 
You should select the number for starting the Winchester disk 
partitions that is low enough to define all the partition numbers 
to be under 99. 

First PDOS disk # = 2 

Enter your number or just type [CR] for the default. You will 
then have the Winchester partitions displayed. 

Current Winch Drive 0 Disk Partitions: 
# of Large Partitions = 10 

# of Floppy Partitions = 12 
First track for PDOS Parts = 0 
Last track for PDOS Parts = 15979 

First PDOS disk # = 2 
Total # of Logical Tracks = 16000 
Disk # Logical Trks Physical Trks 

Base,Top Base,Top 
2 0,1499 0,1500 
3 1500,2999 1501,3000 
4 3000,4499 3001,4500 
5 4500,5999 4501,6000 
6 6000,7499 6001,7500 
7 7500,8999 7501,9000 
9 9000,10499 9001,10500 

10 10500,11999 10501,12000 
11 12000,13499 12001,13500 
12 13500,14999 13501,15000 
13 15000,15079 15001,15080 
14 15080,15159 15081,15160 
15 15160,15239 15161,15240 
16 15240,15319 15241,15320 
17 15320,15399 15321,15400 
18 15400,15479 15401,15481 
19 15480,15559 15482,15564 
20 15560,15639 15565,15647 
21 15640,15719 15648,15730 
22 15720,15799 15731,15813 
23 15800,15879 15814,15896 
24 15880,15959 15897,15979 
WO Partitions Menu: A}lter, D}isplay, 

Command: Q 
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PDOS sectors 
Total/{boot} 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
47968/47776 
252812336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 
2528/2336 

R}ecalc, Q}uit 



You may notice that the 'Total # of Logical Tracks' is greater 
than the 'Last track for PDOS parts'. This is because of an odd 
number of tracks that could not be allocated evenly between the 
large partitions. You may also notice that the logical track 
numbers may not exactly correspond to the physical tracks. 

Disk # 

2 

Logical Trks 
Base,Top 
0,1499 

Physical Trks 
Base,Top 
0,1500 

PDOS sectors 
Total/{boot} 
47968/47776 

This is because of bad tracks that may have been mapped out. The 
final information that is important to note is the PDOS Sector 
column. The number to the left is the number of sectors for the 
partition if you want it to be a data only disk. The number to 
the right is the number of sectors for the partition if you wish 
to install a boot on the partition. This information is needed 
when setting up the PDOS directory structure on the partition with 
MINIT. In the preceding example, we have 47968 sectors for data 
only or 47776 for a bootable partition. 

You should now exit with the 'Q' option back to the Winchester 
Drive Menu. 

The drive parameters, bad track list and disk partition 
information must now be saved onto the Winchester drive so that 
future accesses will have the information. Select "Write out 
Header info· to disk". When you select option 6 you will be 
prompted with: 

WO Main Menu: 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: 6[CRI 

Write to Disk Y)es, N)o, F)ile ; F[CRI 
Write Parameter File: #TEMP/O[CR] 
WO Main Menu: 

l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: Q[CRI 

Exit to Select Drive. Update Param RAM (YIN) ? Y[CRI 
Select Menu: W,WO,Wl,W2,W3=Winch; F,FO,Fl=Floppy; Q=Quit 

Select Drive: Q[CRI 

A 'Y' followed by a [CRI will update the drive by writing the 
tables out. An 'F' followed by a [CRl will write the tables out 
to a file of your choice. Any other response will return you to 
the Winchester Drive Menu. 

Now that you have set up your Winchester drive, you can exit back 
to the Drive Selection Menu. This is done by selecting option Q. 
As part of the Exit procedure you will also be asked if you want 
to update the current BIOS tables for the Drives with the 
parameters you have set up. 

Answer with a 'Y' followed by a [CRl to update the current BIOS 
tables. The BIOS table must always be updated if you have made 
any changes. An 'N' will not update the BIOS tables. 
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You may now proceed to set up additional Winchester drives or type 
a 'Q' for quit followed by a [CR] to exit back to the PDOS 
monitor. 

You are ready to install a PDOS directory onto each partition. 

2.3.2 Installation of PDQS Directory structure on Winchesters 

Installation of the PDOS directory structure may only be done on 
Winchester partitions that have been hardware formatted and 
defined as outlined in section 2.3.1. You must initialize each 
partition before you may use it for PDOS. Before you begin you 
have to know the disk partition number and number of blocks for 
the partition as provided by FFRMT under "Disp/Alter Disk 
Partitions Option." The initialization process is done with the 
MIN IT utility which is described in detail in the PDOS Reference 
Manual. 

>MINIT 
68K PDOS Disk Initialize Utility 07/29/85 

Disk i = 

You are first prompted for the PDOS disk number to initialize. 
Enter in the number for one of the partitions. 

Normally MINIT will write zeros in each sector on the disk to 
verify the media for data use unless you specify the '/Q' option. 

With the 'Q' option MINIT will only write out zeros to every 32nd 
sector. This is a much faster method and is reliable provided you 
did the ve~ify option during hardware formatting. 

Disk i = 2/Q[CR] 

After the disk number has been entered, you will be asked for the 
number of sides and the density of the disk. These have no 
meaning to Winchester partitions. We recommend that you use the 
default, especially if the disk is going to backup to a floppy 
disk later. The default is selected by typing a [CR]. 

You will next be asked for the number of directory entries for the 
disk. This is the maximum number of unique files that may be 
created on the disk. Each directory entry requires 32 bytes of 
storage allowing 8 directory entries per disk sector. It is 
recommended that you make this number a multiple of eight, since 
the directory always ends on a sector boundary. You should also 
keep in mind that every eight directory entries will reduce your 
file storage area by one sector. You will not be able to create 
more files on the disk than this maximum without rerunning MINIT 
which will also destroy all data on the disk. The default is 128, 
and is suitable for floppy sized partitions. For large 
partitions, you may want to use 1024. You may enter your new 
number followed by a [CR] or enter a [CR] if you wish to use the 
default. 

Maximum Directory Size = 1024[CR] 
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The total number of PODS sectors will be asked. The default is 
2336 which is the correct number for a bootable floppy diskette. 
You will need to enter in either the total number of blocks if you 
want the disk to be data only, or the boot number of blocks if you 
are going to make the disk a bootable disk. The number of sectors 
is the same as the blocks given in the FFRMT program. 

Sample table from FFRMT pisp/Alter Disk Partitions: 

Disk i 

2 

Logical Trks 
Base,Top 
0,1499 

Physical Trks 
Base,Top 
0,1500 

PODS sectors 
Total/{boot} 
47968/47776 

You may enter any number up to the total number of sectors. Use 
the total sector number (i.e. 47968) for a data only disk, or the 
{boot} number (i. e. 47776) for a bootable disk. If you enter a 
larger number you will get disk errors as MINIT attempts access to 
nonexistent sectors. If you enter a smaller number, it will mean 
that those sectors will not be available for PODS file allocation. 
For this example we will make disk 2 a boot disk. 

Total Number of PODS Sectors = 47776 

If you can't remember the~otal number of PODS sectors, simply 
type 'MAX[CRl I for a data only disk and 'BDDT[CRl ' for a boot 
disk. MINIT will then calculate the correct number of sectors and 
display them for you as the default and you can then enter a [CRl. 

Total Number of PODS Sectors = BDDT[CRl 
Total Number of PODS Sectors = 47776[CRl 

You are then asked to name the disk. The disk name is any string 
up to 16 characters which is not used by PODS in any command 
function. However, the disk name is displayed when file listings 
of the disk are requested by the 'LS I monitor command, or it is 
output by several utilities such as MASM on the list file. The 
name can be changed by the MDNAME utility ftt any time without 
destroying the data on the disk. 

Disk Name = My New Disk [CRl 

After you have entered the disk name, a summary of the 
initialization parameters and a prompt to confirm the 
initialization process is displayed. 

INIT: Disk i2 
Double Sided 
Double Density 
1024 Files 
47776 Sectors 

DESTRDY DISK? Y[CRl 

If you wish to proceed with the initialization, type a 'Y[CRl'. 
To return to PDDS monitor type an [ESCl. Any other response will 
return you to the 'Disk i' prompt and allow you to re-enter the 
parameters. 
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WARNING: MIRIT WILL DESTROY ALL DATA OR YOUR DISK. Reconfirm 
the disk parameters to make sure that you are 
initializing the right disk number. A [CTRL-C] during 
the initialization of the disk aborts further 
initialization. -

After the destroy disk confirmation is given, the initialization 
displays the current sector numbers. These are printed out every 
32 sectors, up to the total minus 1. Finally, the header sector 
information is written out to the disk. The message 
"INITIALIZATION Successful!" is displayed. 

The disk partition is now ready to be used with the PDOS system. 
You need to repeat the procedure for each partition on the 
Winchester drive. 
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2.4 PnoS Generation 

POOS provides you with a procedure file to assist you in the 
generation of the POOS system. The file is named FxxOOS:GEN and is 
on your boot disk. . 

FxxOOS:GEN will assemble all user alterable portions of POOS and 
then proceed to link a new bootable system file. 

The following files must be accessible when running FxxOOS:GEN: 

MASM20 
QLINK 
LINKIN:COM 

MSYRAM: SR 
MBIOS:SR 

FPARM:SR 

FxxPARM:SR 
FxxBIOS:SR 
FxxBIOSU:SR 

FBIOSU:SR 
FBIOSW:SR 
MPOOS:OBJ 

or 
MPOOSBAS:OBJ 

and 
ISCSlx:SR 

Rev. 3.3 assembler (or later) 
The POOS linker 
LINKIN command for additional resident 
programs 

POOS RAM definitions 
Generic POOS BIOS file (used as included file 
to FxBIOS:SR) 
Parameter definitions/memory map for 
absolute locations 
System Hardware Addresses 
BIOS file 
Character I/O (UARTs) service routines - for 
the CPU-board UARTs 
Character I/O drivers for System UARTs 
Block I/O (disk read/write) routines 
POOS system 

POOS system with BASIC 

Include file for FBIOSW:SR 

FxxOOS:GEN will create the following files as output: 

MSYRAM:OBJ 
FxxBIOS:OBJ 
FxxBIOSU:OBJ 
FBIOSU:OBJ 
FBIOSW:OBJ 
FxxOOS:MAP 
FxxOOS 

Object of MSYRAM:SR 
Object if FxBIOS:SR and MBIOS:SR 
Object of FxBIOSU:SR 
Object of FBIOSU:SR 
Object of FBIOSW:SR 
Load map of the new POOS system 
SY file image of new POOS system 

NOTE: IXX I as used above and in the next chapters of this 
manual is generally the type or the number of the FORCE 
CPO. For example, for the CPO-21, CPO-29 or CPO-32, 
IXX I = 32. For the CPO-26, IXX I = 26. 
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2.4.1 Generation Arguments and switches 

FxxDOS:GEN has two optional arguments to assist you in building a 
new PDOS system. Argument one is either the word 'LINK' or 
switches to change the generation. Argument two is either blank, 
the word 'BASIC', or 'BASIC/6888l'. 

If argument one is the word LINK then FxxDOS:GEN will build the 
new PDOS system without reassembly. 

FxxDOS:GEN LINK 

This will use the object files that were sent with PDOS. You can 
optionally input switches to change parameters in the generation 
files. The most notable are: 

MAIL ARRAY SETUP: 

This will dynamically setup the mail array and PDOS will place a 
pointer to this sized array in location 'MAIL.' in SYRAM (see file 
MSYRAM: SR) • 

Switch 
Name 

MSZ 

Default 
Value 

256 

RAM DISK SETUP: 

Number of bytes allocated to the Mail 
array 

This is the specification ofa RAM disk area. If RZ is set to 0 
then no RAM disk will be allocated. 

Switch 
Name 

Default 
Value 

RU 8 

RZ 255 

RA 0 

IRD 1 

Default RAM disk unit number 

Default sectors allocated to RAM disk. 
4 sectors equal lKB 

Default number of directory entries on 
RAM disk (if RZ is 255 then RE will 
defaul t to 16) 

RAM disk address. If 0, (default), then 
allocate the RAM disk dynamically from 
top 0 f me m 0 r y , rig h t below the MA I L 
array. If not 0, then place RAM disk at 
the given address. 

If 0, don't initialize RAM disk area. If 
1, then initialize RAM disk area on 
startup if it is not a PDOS disk image 
already. 
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LINE EDITING KEY DEFAULTS: 

These are the key definitions for the get line primitives. 

They are limited to a single character. 

Switch Default 
Name Value 

B.ADD 
B.LFT 
B.RGT 
B.DRT 
B.DLT 

[CTRL-Al 
[CTRL-Hl 
[CTRL-Ll 
[CTRL-Dl 
[RUB] 

Recall last line 
Move cursor left 
Move cursor right 
Delete character cursor is under (Delright) 
Delete character to left of cursor 
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SYSTEM PARAMETERS; 

Switch 
Name 

SD 

BR 

CPSC 

Default 
Value 

o 

1 

$AA009B3D 

Default disk unit number (if 0, then 
setup by the boot ROMs 1 if not 0, then 
system will start with this disk number). 

Default baud rate. This is a number from 
o to 7 which represents initial baud rate 
for the character IIO ports. 

o = 19200 4 = 1200 
1 = 9600 5 = 600 
2 = 4800 6 = 300 
3 = 2400 7 = 110 

8 - 38400 

Default clear screen and position codes. 
The default is for a SOROC terminal type. 
This will select the system startup 
default. You can select a different type 
for each task by running the MTERM 
utility after the system is up. 

PDOS can output 1 to 4 characters to 
clear the screen or callout to a BIOS 
driver. The first 16 bits of CPSC is the 
clear screen commanrl. The format for 
clear screen is (where each letter is a 
bit); 

Elll 1111 E222 2222 

E = if 1 then precede with [ESC] 
1 = 7 bits for first ASCII character 
2 = 7 bits for second ASCII character 
If all 16 bits are 0 then callout to BIOS 
label B$CLS. 
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ANS o 

CLKAOJ o 

FSTEP 3 

POOS can position the cursor with 1 of 
the leading characters followed by 
row/column or column/row optional based 
by $20 or POOS call callout to a BIOS 
driver. The second 16 bits of CPSC is 
the position cursor leading characters. 
The format is (where each letter is a 
bit) : 

BIll 1111 0222 2222 

B = 0 then $00 bias 
1 then $20 bias 

0=0 then row·first then column 1 then 
row 

1 = 7 bits for first ASCII lead in 
character 

2 = 7 bits for second ASCII lead in 
character 

If all 16 bits are 0 then callout to BIOS 
label B$PSC. 

If 1, then the BIOS callout for clear 
screen and position cursor for ANSI 3.64 
terminal support is included. 

Clock adjust factor. This is used to 
fine tune the system clock. On each tic, 
POOS will add this value to the 
adjustment factor. Each time the 
adjustment factor rolls over POOS will 
add one tic. The formula is 
$80000000/N*2 where N is the number of 
tics to pass before adding an additional 
tic to the POOS tics. 

For example, if you needed to add 1 extra 
tic every 100,000 tics to keep the clock 
accurate, then you would set CLKAOJ to 
$80000000/100000*2. This will cause a 
rollover every 100,000 tics. 

Floppy disk drive stepping rate. The 
default is 3msec, but full height drives 
may require 6msec stepping rate. 
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The above switches may be passed into the generation procedure 
file by specifying as the first argument a 'I', the switch name, 
followed by an '=', then by the value of the switch. Note: The 
command line length is limited to 78 characters, so if you must 
set many switches,you will need to edit file FxxBIOS:SR file and 
place the switch name in as EQUATES. The following shows some 
examples for defining the switches on a FORCE CPU-5 system: 

Example 1 Set ANSI terminal support on: 
>FxxDOS:GEN IANS=l 

Example 2 -- RAM disk size of 2000 sectors and at address $800000 
>FxxDOS:GEN IRZ=2000/RA=$800000 

The second argument of FxxDOS:GEN is the word BASIC. If you have 
licensed BASIC then you need to specify the BASIC interpreter with 
your system. Fa~lure to do so will create a system without BASIC. 
For 68020 CPU-b0ards with the 68881 co-processor, the string 
168881 can be appended to the word BASIC to use the HW 
co-processor together with the BASIC interpreter. For example to 
build a system with BASIC and 68881 support, you need to type the 
command: 

>FxxDOS:GEN LINK,BASIC/68881 
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2.4.2 Loading the New System 

After FxxDOS:GEN has been run without errors,you are now ready to 
try your new system. You can do this by using the FLDGO utility. 
FLDGO has the format: 

FLDGO <load address),<filename) 

The load address is the location in memory where the program is to 
be located. The default of $800 is assumed on all FORCE systems 
when no address is given. The filename is the name of the system 
file that you have just generated. After FLDGO has loaded your 
new system it will jump to the load address and begin execution. 
To try the new system type in (example for a CPU-2 system): 

FLDGO ,FxxDOS 

You should then see something similar to the following: 

DOS File Loaded: FxxDOS 
Found PDOS at address $00020EB6 

DOS size is $00008BD4 

(Execution of the startup file on the new version) 

FLDGO allows you to try a new version of PDOS without modifying 
your disk boot image. When you reboot, via the reset switch or by 
powering down and up, your boot will come off the disk unit 
selected by the boot ROMs. To make this new system into a disk 
boot you need to follow the instructions in chapter 4, description 
of the MMKBT utility, or refer to chapter 2.5. 

You can verify that you are executing the new version of PDOS with 
the PDOS ID monitor command. You will notice that the BIOS date 
will be the current date. 
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2.5 WRITING BOOTS TO DISK 

The MMKBT utility is used to install bootable PDOS files onto your 
disks. The disk should first be prepared for use with the PDOS 
system as outlined in either section 2.2 for floppy disks or 
section 2.3 for your Winchester partitions. You need to have a 
PDOS bootable file as outlined in section 2.4. 

To install a new boot you run MMKBT from the PDOS monitor: 

>MMKBT 
68K PDOS Make Boot Disk Utility 02/26/86 

You are prompted with 3 options. The first is (F)ile for creating 
a new boot disk from a file. The second is (M)emory for creating 
a new boot disk from a memory area. The last is (B)ootstrap for 
the outputting of special sector information onto physical track 0 
of the disk. The FORCE systems do not use the (B)ootstrap option 
since PDOS boot ROMs are supplied. To select any option, type the 
letter followed by a [CR]. 

2.5.1 Installing From a File 

To install from a file type 'F' followed by a [CR]. 

(F)ile, (M)emory, or (B)ootstrap? F[CR) 

You are next asked for the name of the new system file. The 
default name is 'FxxDOS', which is the same filename generated 
from the FxxDOS:GEN procedure file. You may enter in the name if 
different or just type a [CR] to use the default. 

Next you are asked how large the boot is in bytes. 
size the file you specified and print the appropriate 
you in HEX, or you may enter in your own size in bytes 
a [CR]. To use the default just type a [CR). 

Boot size = $00007B14[CRl 

MMKBT will 
default for 
followed by 

The load address is specified next. The default load address is 
what you will normally use. It is selected by just typing a [CR]. 
PDOS is also position independent, and can be loaded at any 
address. To load PDOS at some other location in memory enter '$' 
if you are entering it in HEX. 

Load address = $00000800[CR] 

You are asked for the PDOS disk number for writing the boot. Your 
current working disk is used as the default. If it is correct, 
then type a [CR}, otherwise enter your new disk number followed by 
a [CR]. 

Disk = 2 [CR] 
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The boot sector number is then requested. The default is the 
current boot sector number if a boot is presently on the disk or 
it is the sector after the last initialized PDOS sector if no boot 
is present. You may generally use the default which is selected 
by typing a [CR]. You may optionally place the boot at any sector 
on the disk by typing the new sector number. 

You may wish to verify the boot sector number with the disk 
partition table from the FFRMT program to confirm that the boot is 
at the recommended location for disk partitions_ This will give 
you about a 160 sector boot area or enough for a 40 Kbyte system. 
If you have a larger system, you will need to initialize your disk 
for fewer PDOS sectors which will allow a larger boot area. The 
boot sector number is generally the same as the number of PDOS 
sectors initialized in the MINIT system. Bootable diskettes 
should normally be initialized to 2336 PDOS sectors, and have the 
boot sector at 2336. 

Sector = 47776 

After you have entered the sector number, you will be asked to 
confirm the parameters for writing the boot. If you respond with 
a ~yl followed by a [CR], the boot will be written out. An [ESC] 
will exit the program back to POOS. Any other respons~will 
restart the MMKBT program. 

Write 124 sector boot beginning at address $OOOOCDOO with 
load address $00000800 to disk 2, sector 47776. 
Ready (YIN)? Y[CRJ 

WARNING: DOUBLE CHECK THAT YOU ARE WRITING TO THE CORRECT DISK 
AND SECTOR NUMBER. MMKBT will destroy any data at the 
specified sector and disk when this question is 
verified. 

When a ~Y[CRJ I is typed you will be informed that the boot was or 
was not written successfully. 

One moment, Please ••• 
Wrote out header information. 
PDOS Written Successfully!! 

2-28 



2.5.2 Installing from Memory 

Boots may also be written to the disk from memory. This is 
typically done to build a boot image of the currently executing 
system. After executing the MMKBT program you select the (M)emory 
option by typing an 'M' followed by a [CR]. 

You are asked for the memory start address and end address for the 
boot. The defaults are "according to your standard system set up. 
You may select the default by typing a [CR] or enter new 
addresses. (Remember to use the S to prefix hexadecimal numbers): 

Start address = S00000800[CR] 
End address = S00009800[CR] 

The disk number is next asked for and the rest of the make boot 
proceeds the same as with the (F)i1e option in section 2.5.1. 
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2.6 Auto-start File 

Standard PDOS will look for the Auto-Start procedure file to 
execute by task 0 on startup. The file must be found on the boot 
disk, be named 'SY$STRT' and must have an executable file 
attribute (i.e. AC, SY, OB or EX, BX if BASIC is resident). Any 
program or monitor command may be placed in the procedure file. 
The printout below shows the default contents of the startup file 
SY$STRT. 

Feel free to customize your startup file to set up terminal types, 
correct flags for the ports (that is XON/XOFF, DTR, etc.) and baud 
rates. You may also want to create other tasks on the system with 
the startup file. This can be done by editing the startup file 
SY$STRT. 

Listing of the startup file SY$STRT: 

FTIME P 
EE 1 
MTERM D 
CT (WINDl 1/14/15,1) ,32 
CT MABORT,2 
CT ,100,64,$F 
CT ,100,64,$E 
BP 2,1,1,SFF800200 
BP 3,1,1,$FF800600 For CPU-2l with SYRAM 22 
FBAUD 
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3.0 INSTALLATION OF PDOS ON THE WINCHESTER 

The PDOS operating system with all utilities is already installed 
by default on the Winchester on logical disk 2. This chapter, 
which describes the installation on the Winchester, is only to be 
used when you change the Winchester. 

3.1 PDOS FLopPIES 

Three floppies are delivered with every PDOS System. The files 
are already installed on the Winchester and so the floppies are 
only a backup. Keep these floppies in a safe place. They will be 
needed if the Winchester crashes and a new one has to be installed 
in the system. 

The three POOS floppies contain the following files: 

1. BOOT 

2. UTIL 

3. FORCE UTIL 

This floppy contains a bootable POOS 
operating system, all hardware 
implementation and some useful utilities. 

This is the standard POOS utility disk and 
contains all utilities and the sources of 
most of the utilities. 

This disk holds some FORCE specific 
utilities and their sources. 
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3.2 Booting PDOS From FlORRY 

Attach a 9600 BAUD terminal to the Terminal port, apply power, 
activate the RESET switch and start the PDOS Bootstrap program 
(see chapter 1 for details). 

The bootstrap first initializes the disk controllers in the 
system. It then starts to boot, first from the floppy, and next 
from the hard disk. For example: 

FORCE PDOS Bootstrap Revision 2.1 
Disk Controller Installed 

01/15/85 

If the bootstrap program cannot find a disk controller, the 
following will be displayed: 

FORCE PDOS Bootstrap Revision 2.1 
No Disk Controller Installed ??? 

01/15/86 

If you see the previous message and yet you know that there is a 
disk controller board installed, please check the address jumpers 
on the disk card and then test that the card is really accessible 
under the monitor. 

After printing the banner and initializing the disk controller, 
the bootstrap program begins reading the header sectors of disks, 
number 0 through 99, for PDOS boot information. You should see 
some messages printed out that indicate disk errors on disks 0 and 
1, since the floppy drives have no diskettes in them: 

Disk #0: Header sector error = 161 
Disk #1: Header sector error = 161 
Out of PDOS boot disk table entries. 
I'll Retry them all. 

These errors are normal until the Winchester gets up to speed or 
you insert a floppy disk. The bootstrap reinitializes the disk 
controller and starts allover again, looking at disk 0 to 99. 

Now, insert the PDOS disk marked ~BOOT' in the main floppy drive 
and close the drive door. The next time around, the bootstrap 
should find the PDOS boot on disk #0 and display: 

Disk #0: 
FORCE PDOS was found » Sector 2336, Addr $800 

Execute it ? 

You do not need to respond to the question, simply wait for a 
moment and see the result: 

Disk #0: 
FORCE PDOS was found » Sector 2336, Addr $800 

Execute it ? Yes. Booting ••• SUCCESS! 
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After "Booting .•. SUCCESS!" is displayed, the system will enter an 
initialization routine. The name of this initialization program 
is "SYSSTRT". It initializes the available serial 1/0 channels, 
initializes the date and time (if a real-time clock is available), 
and prints a welcome message. 

If at any time your system "crashes", push the reset button 
located on the front panel of your system and restart the PDOS 
boot program. You will then be prompted with the same boot 
message as above. Proceed in the same manner as a cold startup. 

3.3 WINCHE'STER SET UP 

Next you must format and set up the partitions for your Winchester 
dr ive. The number of partitions and sizes wi 11 depend on you r 
needs. If you wish to change the partitioning of the drive, you 
will need to backup the entire Winchester drive and rebuild the 
files. Complete instructions on Winchester setup are given in the 
system management portion of this guide under the heading 
"Preparing Winchester Drives for use with PDOS" (chapter 2). 
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3.4 TRANSFERRING PDOS SYSTEM FILES TO YOQR WINCHESTER 

After you have formatted and partitioned your Winchester drive, 
you will need to move all files from the POOS distribution djsks 
to a system disk on the Winchester. By POOS standard this is disk 
2, but you may use any other disk unit on your Winchester. It is 
also a POOS standard that the last Floppy image on the Winchester 
is a temporary disk that can be used to quickly transfer files. 
It is assumed in here that disk 20 is a floppy image for these 
instructions. You may have to sUbstitute your temporary floppy 
number if it is different. 

First backup the POOS boot disk to temporary floppy disk 20. This 
is done by first inserting the distribution disk marked POOS BOOT 
into floppy drive 0 and then running the MBACK utility with the 
following arguments: 

>MBACK 0,20,2528 

This will backup 2528 sectors of disk 0 to floppy image disk 20. 
It also copies the boot tracks from floppy to disk 20. Next 
transfer all files from disk 20 to the system disk 2. This can be 
done with the POOS monitor command TF: 

>TF ;@/20,2,A 

Next backup the POOS UTILITY disk to temporary floppy disk 20 by 
inserting the utility disk into drive 0 and running MBACK with the 
following arguments: 

>MBACK 0,20,F 

This will now copy all files of the utility floppy onto the floppy 
image disk 20 on the Winchester. Next we have to transfer these 
files to disk 2. 

>TF ;@/20,2,A 

The last floppy to transfer is the FORCE utility disk (disk #3). 
You can use the same commands as outlined in the description of 
the POOS utility disk: 

>MBACK 0,20,F 
>TF ;@/20,2,A 

If you purchased POOS BASIC, you may-want to also copy those files 
onto disk 2 so that BASIC can be installed into your system for 
the next section. Use MBACK and TF commands as used with the 
previous 2 disks. 

>MBACK 0,20,2528 
>TF ;@/20,2,A 

Now you will have to generate a POOS System with BASIC before you 
install the boot tracks. You can use following command line: 

>FxxDOS:GEN <parameters>,BASIC</68881> 

3-4 



The parameters are described in detail in chapter 2. The option 
168881 should only be specified if your system contains a 68881 
co-processor. 
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3.5 INSTALL PDOS SYSTEM BOOT ONTO WINCHESTER 

The PDOS system boot can reside on one or more Winchester disks. 
You will need to have initialized any disk to the boot sector 
numbers instead of the total sector numbers. This is under 
discussion in the Winchester drive preparation of Chapter 2.3. 
Upon startup, the POOS boot ROMs will look for a POOS boot first 
at disk 0 then 1 (the two floppy disks). The ROMs will start with 
the lowest Winchester disk partition number up to disk partition 
number 99. The process will repeat until a valid POOS boot is 
found. 

For this section we will assume that disk 2 is the disk you wish 
to install the POOS boot on. You will want to run the FxxDOS:GEN 
procedure file followed by the MMKBT utility. The process of BOOT. 
making is covered in detail in section 2.3. For the initial set 
up you may want to follow ~ne of the following examples: (MMKBT 
will display the correct default parameters for you which may be 
different than shown): 

1) Install standard system: 

>FxxDOS:GEN 
>MMKBT 
68K PDOS Make Boot Disk Utility 05/06/86 
(F)ile, (M)emory, or (B)ootstrap? 

File name = FxxDOS 
Boot size = $00007B14 

Load address = $00000800 
Disk = 2 

(answer F [CR] ) 
(just type [CR]) 
(just type [CR]) 
(just type [CR]) 
(enter your disk 
number then [CR]) 

Sector = 47776 (just type [CR]) 
Write 124 sector boot beginning at ad9ress $OOOOCDOO 
with load address $00000800 to disk 2, sector 47776. 
Ready (YIN)? Y (type Y[CR]) 
One moment, please ••• 

> 

Wrote out header information 
PDOS written successfully 
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2) Install standard system with ANSI terminal support and BASIC 
with 68881 support: 

>FxxDOS:GEN IANS=1,BASIC/68881 
>MMKBT 
68K PDOS Make Boot Disk Utility 05/06/86 
(F)ile, (M)emory, or (B)ootstrap? 

File name = FxxDOS 
Boot size = $000007B14 

Load address = $00000800 
Disk = 2 

Sector = 47776 

(answer F[CR]) 
(just type [CR]) 
(just type [CR]) 
(just type [CR]) 
(enter your disk 
number then [CR]) 
(just type [CR]) 

Write 124 sector boot beginning at address $OOOOCDOO 
with load address $00000800 to disk 2, sector 47776. 
Ready (YIN)? Y (type Y[CR]) 
One moment, please ••• 

> 

Wrote out header information. 
PDOS written successfully! 

You should now be able to remove the boot floppy from drive 0 and 
to have the system booted from the ROMs. This can be done by 
pressin~ the reset switch on the CPU card. If you have installed 
the boot correctly, the system will boot. from disk 2. 

Your PDOS system is now installed and ready to use. 
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4.0 FORCE UTILITIES 

This chapter describes all the utilities which are specific for 
the FORCE FOCUS Systems. 

It covers the following utilities: 

1. > MMKBT 
2.> FTIME 
3.> FFRMT 
4.> FLDGO 
5.> FPARK 
6.> BLOCKING 

7.> FLUSH 
8.> TIME 
9.> RR-2 

- Make bootable disk 
- Set/read PDOS clock or Battery clock 
- Disk format utility 
- Load and/or Go To a new system 
- Park drives for shipping 
- Enable/disable blocking mode 

(ISCSI-l Systems> 
- Flush ISCSI-l buffers 
- Run time measurement utility 
- EPROM programming utility 

(needs RR-2/RR-3 board> 

The utilities numbered 1-8 are located on the PDOS boot floppy. 
Number 9 is located on the disk labeled "FORCE Utils". 

In addition, the following loadable drivers are distributed with 
the FORCE PDOS System. They are located on the boot disk. 

1.) PR 

2.) PRS 

- Driver for the parallel printer interface 
of the ASCU board 

- Driver for the sp.rial printer interface of 
the ASCU board 

* Starting with PDOS 3.3, a new PDOS utility is available called 
INSTALL. To test it, two installable UART drivers are on the 
disk "FORCE Utils". They are samples for the ISIO-l/2 and the 
SIO-l/2. 

1) USISIOl:SR/OBJ - installable driver for the ISIO-l/2 

2) USSIOl:SR/OBJ - installable driver for the SIO-l/2 
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4.1 MMKBT - MAKE DISK BOOT 

Name: 
Function: 

Format: 

Restrictions: 

Description: 

MMKBT 
Installs PDOS system and bootstrap onto disks 
> MlvlKBT 

May not be re-entered with the monitor command 
"GO." 

The MMKBT utility is used to install bootable PDOS 
files onto your disks. The disk should first be 
prepared for use with the PDOS system. 

You are prompted with three options. The first 
option is (F)ile for creating a new boot disk from 
a file. The second is (M)emory for creating a new 
boot disk from a memory area. The last option is 
(B)ootstrap for putting out special sector 
information onto physical track 0 of the disk. The 
FORCE systems do not use the (B)ootstrap option 
since PDOS boot ROMs are supplied. To select any 
option, type the letter followed by a [CR]. 

This utility provides defaults which are the 
correct parameters in most cases. 

(F)ile Option: When the (F)ile option is selected, you can install 
a boot from a file on your disk. You are prompted 
for the filename. The file will be read in and 
sized. You are then asked for the boot size, the 
load address, the disk number, and the boot sector 
number. You must confirm the installation before 
any data is written to the disk. 

> MMKBT 
68K PDOS Make Boot Disk Utility 
(F) ile, (M) emory, or (B) ootstrap? F 

Filename = FxxDOS 
Boot size = $0000540C 

Load address = $00000800 
Disk = 0 

Sector = 2336 

Write 85 sector boot beginning at address $0000D500 
with load address $00000800 to disk 0, sector 2336. 
Ready (Y/N)?Y 
One moment, Please •.• 

Wrote out header information. 
PDOS Written Successfully!! 

(M)emory Option: The (M)emory option allows you to copy memory onto 
the boot area of a disk. This is typically done to 
build a boot image of the currently executing 
system. After executing the MMKBT program, you 
select the (M)emory option by typing an "M[CR]". 
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(B)ootstrap 
option: 

You are asked for the memory start address and end 
address for the boot. The defaults are determined 
by your standard system setup. You may select the 
defaults by typing a [CRl or you may enter new 
addresses followed by a [CR1. (Remember to use the 
$ to prefix hexadecimal numbers). The rest of the 
questions are the same as the file option. 

> MMKBT 
68K PODS Make Boot Disk Utility 
(F)i1e, (M)emory, or (B)ootstrap? M 

Start address = $00000800 
End address = $00009800 

Load address = $00000800 
Disk = 0 

Sector = 2336 

Write 144 sector boot beginning at address 
$00000800 with load address $00000800 to disk 0, 
sector 2336. 
Ready (Y/N)?Y 
One moment, Please ••• 

Wrote out header information. 
PODS Written Successfully!! 

The (B)ootstrap option is not used with FORCE 
systems. 
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4.2 FTIMB - set PDQS/Battery Clock 

Name: 
Function: 

Format: 

Restrictions: 

Description: 

FTIME 
Set the PDOS and/or Battery clocks 
>FTIME {p I B } 

FTIME only sets the PDOS clock correctly when a 
battery clock is present and the battery is 
installed. This utility is only available for the 
CPU-5 and for all 68020 based CPU-boards. For all 
other l6-Bit boards MTIME should be used. 

Either the letter "P" or the letter "B" may be 
omitted from the first parameter. If only the 
letter "p" is specified, then the PDOS clock is set 
from the battery clock. For example, to set the 
PDOS clock from the battery clock you would type: 

>FTIME P 

When the first parameter is the letter "B", the 
battery clock is set to the current PDOS clock 
values. This is usually done after the PDOS clock 
has been set with the "ID" monitor command. 

>ID 
PDOS/68020 R3.3 l4-Jan-88 
ERII, Copyright 1983-1988 
FORCE CPU-20/2l BIOS 04-Feb-88 
DATE=OO/OO/OO 02 05 88 
TIME=OO/OO/Ol 10 15 00 
>FTIME B 
>-

When no parameters are specified, the values of 
both the battery and PDOS clocks are displayed. 

>FTIME 
ASCU CLOCK = 05-Feb-88 14:47:54 
PDOS CLOCK = 05-Feb-88 14:47:56 

Note: The year is kept in the RAM of the real-time 
clock. If the year rolls over (i.e. from 
1987 to 1988), the year has to be set with 
the ID Monitor Command and the real-time 
clock has to be loaded. 
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The following Battery clocks are supported by FTIME: 

1. CPU-5 

2. CPU-20/2l 

3. CPU-29 

ASCU-1/2 board at address $B02000 

ASCU-1/2 board at address $FCB02000 
(Standard VME access, user and supervisor 
data. ) 

ASCU-1/2 board at address $FCB02000 
(Standard VME access, user and supervisor 
data. ) 
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4.3 FfRlrl - DISK HARDWARE FORMT 

Name: 
Function: 

Format: 

FFRMT 
Hardware format disks and set up PDOS partitions 
)FFRMT 

Restrictions: FFRMT may only be run when no other tasks are 
running. 

Description: FFRMT allows you to define drives and to format and 
partition disk drives. This utility is hardware 
dependent. PDOS will support up to four drives on 
one or two controllers. This utility is menu 
driven. Refer to section 2 in this guide for 
complete details on its use. The following is only 
a summary. 

When you run this utility, you may select a drive 
to access (i.e. F, FO, Fl for the floppy diskette 
drives or W, WO, WI, W2, W3 for up to 4 Winchester 
drives) • Enter the drive letters followed by a 
[CRl to access the drive. If the drive is 
undefined, you will be prompted with the drive 
select byte for the controller. 

)FFRMT 
68K PDOS FORCE Format Drive Utility OS/23/85 
Possible Disk Controllers in this System are: 

Controller #1 is a FORCE SASI-l 
Controller #2 is a FORCE WFC-l 
Controller #3 is a FORCE ISCSI-l 

Drives that are currently defined in system are: 
FO is controller #3, drive select byte $73 
Fl is controller #3, drive select byte $74 
WO is controller #3, drive select byte $00 
WI is undefined. 
W2 is undefined. 
W3 is undefined. 

Select Menu: W,WO,Wl,W2,W3=Winch; F,FO,Fl=Floppy; Q=Quit 
Select Drive: 
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If you select either a floppy drive or a Winchester drive that is 
already defined, FFRMT directly enters the Drive Command Menu. If 
you are installing a new Winchester drive which is currently 
undefined, then you must enter the controller number and drive 
select jumpering (0-3). The Drive Command Menu tells you which 
drive you are currently dealing with and has the following 
commands: 

Select Menu: W,WO,Wl,W2,W3=Winch; F,FO,Fl=FloPPYi Q=Quit 
Select Drive: .WO [CR] 

WO Main Menu: 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: [CR] 

Winchester Drive 0 Menu: 
1) Display/Alter drive Parameters. 
2) Display/Alter Bad Track List. 
3) Format tracks. 
4) Verify tracks. 
5) Display/Alter PDOS Disk Partitions. 
6) Write out Header info to disk. 
p) Toggle Unit 2. 
Q) Quit & Select another Drive. 

WO Main Menu: 
l)Parm 2)BadT 3}Form 4)Veri 5)Part 6}Writ P)Togl Q)Quit 
Command: 

When dealing with a floppy drive, the display/alter commands do 
not allow you to alter the drive parameters, the bad track table, 
or the disk partitions, and you may not write out header 
information to a floppy disk. To exit to PDOS, you must first 
return to the Select Drive Menu with the Q) command. Following 
is a detailed description of the Drive Command Menu commands: 

I} Display/Alter Driye Parameters: 

The Display/Alter Drive Parameters menu allows you to D)isplay the 
currently defined drive parameters, A)lter them, R)ead them in 
from a file, or Q)uit and exit to the Select Drive Menu: 

WO Parameters Menu: A)lter, D)isplay, R)ead file, Q)uit 
Command: 
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To display the current drive parameters on a Winchester, enter the 
'D' command. The parameters are displayed to the screen. The 
Drive Parameters that are displayed, and that can be altered are: 

Current (type) Drive N Parameters: 
# of Heads = Number of heads on drive 

#of Cylinders = Number of cylinders on drive 
Physical Blocks per Track = Actual blocks on a track 
Physical Bytes per Block = Actual bytes per physical block 

Shipping Cylinder = Where to position head before 
moving drive 

Step rate = Controller dependent definition 
Reduced write current cyl = Cylinder to apply reduced 

write current 
Write Precompensate cyl = Cyl to apply write precompensation 

To alter them, enter the "A' command. In the alter mode, you 
enter either: 1) a carriage return to ,leave the parameter the 
same and go to the next prompt1 2) a number and a carriage return 
to change the parameter and go to the previous parameter prompt. 
The Drive Parameters are displayed one at a time for you to either 
alter or leave alone. 

If you have previously saved out the drive parameters to a disk 
file" you can restore them by entering the "R' command, followed 
by the name of the file. This file may be created using the F)ile 
command of Drive Command Menu option 6) Write to disk, or it can 
be created with a PDOS editor. The format and syntax of the 
parameter file is discussed under option 6). Reading this 
information destroys all other information; replaces the 
parameters, the bad track table, and the partition definitions. 

The "Q' command returns you to the Drive Command Menu. 

For example, look at floppy drive FO parameters: 

S,elect Menu: W,WO,Wl,W2,W3=Winch; F,FO,Fl=Floppy; Q=Quit 
Select Drive: FO[CR] 

FO Main Menu: 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: l[CRl 

Current Floppy Drive 0 Parameters: 
# of Heads = 2 

# of Cylinders = 80 
Physical Blocks per Track = 16 
Physical Bytes per Block = 256 

Shipping Cylinder = 0 
Step rate = 0 

Reduced write current cyl = 0 
Write Precompensate cyl = 0 

FO l<lain Menu: 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: _ 
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As another example, select the WO Winchester and display the 
current parameters: 

WO Main Menu:-
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: l[CRl 

WO Parameters: A)lter, D)isplay, R)ead file, Q)uit 
Command: D[CRl 

Current Winch Drive 0 Parameters: 
# of Heads = 16 

# of Cylinders = 1000 
Physical Blocks per Track = 32 
Physical Bytes per Block = 256 

Shipping Cylinder = 0 
Step rate = 0 

Reduced write current cyl = 0 
Write Precompensate cyl = 0 

WO Parameters Menu: A)lter, D)isplay, R)ead file, Q)uit 
Command: Q[CRl 

WO Main Menu: 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: _ 

2) pisplay/Alter Bad Track List: 

The Display/Alter Bad Track menu allows you to D)isplay the 
currently defined bad tracks on the drive (if any~, add or delete 
tracks, C)lear the bad track table, get a H)elp message, or Q)uit 
and exit to the Drive Command Menu: 

WO Bad Tracks Menu: Bad Track, D)isplay, C)lear, H)elp, Q)uit 
Commana: 

To display the current bad tracks on a Winchester, enter the ~D' 
command. The tracks are displayed on the screen in ascending 
order as a physical track number followed by the head and cylinder 
number, separated by a comma and enclosed in parentheses. 

To add a bad track to the list, enter either the actual physical 
track number and a carriage return, or the head and cylinder 
number desired, separated by a comma and followed by a carriage 
return. To delete a track, precede the track or head number with 
a minus sign (-). 

Sometimes the bad track table may be incorrect or spoiled. You 
can start allover again by entering the C)lear table command. 
The ~QI command returns you to the Drive Command Menu. In case 
you have added or deleted some bad tracks, FFRMT asks if you want 
to recalculate the disk partitions on the drive before returning 
to the drive menu. By altering the number of bad tracks, you also 
alter the number of logical tracks available for PDOS disk 
partitions. Answer ~yl or ~N' to the query, as you like. 
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Note that the SCSI Winchesters handle bad blocks internally. So 
when you are using the ISCSI-l controller, the bad blocks defined 
by the manufacturer are already spared on the disk. 

For example, look at the Winchester drive 0 bad track list: 

WO Main Menu: 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: 2[CR] 

WO Bad Tracks Menu:' Bad Track, D)isplay, C)lear, H)elp, Q)uit 
Command: D[CR] 

Current Winch Drive 0 Bad Tracks: 
231(0,77) 613(1,2041 697(1,232) 700(1,233) 703(1,234) 

WO Bad Tracks Menu: Bad Track, D)isplay, C)lear, H)elp, Q)uit 
Command: Q[CR] 

WO Main Menu: 
l)Parm .2) BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: 

3) Format Driye/Tracks: 

Sector Interleave = {default from MCONTB table is listed} 
Physical Tracks to Format = {[CR] for beg,end tracks listed} 

Ready to Format Drive 0 ? {'Y' or 'N'l 

This routine first calls the INFMT routine which sets up the 
format. Then F)ormat makes one or more calls to the TKFMT routine 
until all the specified tracks are formatted. Between calls, a 
check for user break ([CTRL-C]) is made, and the track number just 
formatted is printed to the terminal. If there are errors, you 
can select either R)etry, Y)es -- add the track to the bad track 
list, or N)o -- ignore the error and go on. 

For example, format a floppy disk with the default sector 
interleave, 5, and do tracks 0 to 159, inclusive: 

Sector Interleave = 5[CR] 
Physical Tracks to Format = 0,159[CR] 
Ready to FORMAT Floppy Drive 0 ? Y[CR] 
Sector Interleave Table: 

1,9,4,12,7,15,2,10,5,13,8,16,3,11,6,14 

Issuing Format Drive Command 

FORMAT Successful! 

Note that the interleave is "Don't care" for SCSI Winchester 
drives. 
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4) Verify Tracks: 

Physical Tracks to Verify = {default from last format command} 
Ready? {'yl or 'N I } 

This routine, after calling INFMT, reads every sector on each 
track specified. Errors are reported to the terminal. Between 
calls a check for user break ([CTRL-C]) is made, and the track 
just ver if ied is pr inted to the terminal. If there are er ro r s , 
you can select either R)etry, Y)es -- add the track to the bad 
track list, or N)o -- ignore the error and go on. 

5) Display/Alter Disk Partitions: 

The Display/Alter Partitions menu allows you to D)isplay the 
currently defined disk partitions, A)lter them, R)ecalculate them 
from the current values, or Q)uit and exit to the Drive Command 
Henu: 

WO Partitions Menu: A)lter, D)isplay, R)ecalc, Q)uit 
Command: 

To display the current disk partitions on a Winchester, enter the 
'D I command. The partitions are displayed on the sc r een. The 
Disk Partitions that are dJsplayed are based on a few parameters, 
which you can change: 

# of Large partitions = How many large divisions on the drive 
# of Floppy partitions = How many small divisions on the drive 

First track for PDQS Parts = Where to begin the disk partitions 
Last track for PDOS Parts = Where to end the disk partitions 

First PDOS disk # = What is first PDOS disk # of 
partitions 

To alter them, enter the 'AI command. In the alter mode, you 
enter either: 1) a carriage return to leave the parameter the 
same and go to the next prompt; 2) a number and a carriage return 
to change the parameter and go to the next prompt; or 3) an escape 
to go to the previous parameter prompt. The disk partitions 
parameters are displayed one at a time for you to either alter or 
leave alone. If you alter the number of disks or the tracks for 
partitions, then you are asked if you would like to recalculate 
the partitions. Enter either 'yl or 'N ' • If you only change the 
beginning PDOS disk number then only the disk numbers are 
reassigned, leaving the base and top tracks of the partitions 
alone. 

You can make the partition information consistent by simply 
enter ing the 'R I command. This recalculates the dr ive parti tion 
information using the current values of drive parameters, bad 
track table, and partition parameters. The 'QI command returns 
you to the Drive Command Menu. 
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For example, look at floppy drive FO partitions: 

Current Floppy Drive 0 Disk Partitions: 
i of Large partitions = 0 

i of Floppy partitions = 1 
First track for PDOS Parts = 0 
Last track for PDOS Parts = 159 

First PDOS disk i = 0 
Total i of Logical Tracks = 160 
Disk i Base Trk Top Trk i of PDOS sectors 

o 0 159 2528/2336{boot} 

As another example, examine the partitions on WO: 

WO Main Menu: 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: 5[CRl 

Wo Partitions Menu: A)lter, D)isp1ay, R)eca1c, Q)uit 
Command: D[CRl 

Current Winch Drive 1 Disk Partitions: 
i of Large Partitions = 10 

i of Floppy Partitions = 12 
First track for PDOS Parts = 0 
Last track for PDOS Parts = 15979 

First PDOS disk i = 2 
Total i of Logical Tracks = 16000 
Disk i Logical Trks Physical Trks 

Base,Top Base,Top 
2 0,1499 0,1500 
3 1500,2999 1501,3000 
4 3000,4499 3001,4500 

• 

PDOS sectors 
Tota1/{boot} 
47968/47776 
47968/47776 
47968/47776 

• 

24 15880,15959 15897,15979 2528/2336 
WO Partitions Menu: A)lter, D)isp1ay, R)eca1c, Q)uit 

Command: Q[CRl 
WO Main Menu: 

l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: 
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6} Write Header Information to Drive; 

The Write Header Information to Drive menu allows you to U ~Y' 
write the information to the drive header, 2} ~N' abort the 
command and return to the Drive Command Menu, or 3} ~F' write 
drive information to a file. After assigning the correct 
parameters to a drive, entering the bad tracks, formatting it, and 
partitioning it into PDOS disk numbers, you still need to write 
this information to the drive's header. This information must 
reside on the disk and is used by for the BOOT ROMs and by PDOS. 

This routine calls the INFMT subroutine to initialize the 
controller for the new number of heads and cylinders, and then 
calls the WTHED subroutine which writes out the drive data block 
(DDB) to the correct sector on the drive, usually sector O. 

To write this information to the drive, enter the ~Y' command. If 
you have second thoughts, enter the ~N' command. 

You should save the information out to a floppy disk file for each 
Winchester drive. This fIle makes recovering from Winchester 
disasters easier. You can either select to only write out the 
file with the ~F' command, or write the file out after writing out 
the header information to the drive. 

The file syntax is that; 

I} lines starting with an asterisk (*) are ignored as 
comments; 

2} parameter keywords are four characters long and appear as 
the first four characters of the line; 

3} keywords are followed by an equal sign (=) and the value 
(hex must be preceded with dollar sign ($}); 

4) bad tracks use the keyword TRACK, are followed by an equals 
sign, and are deSignated by either the track number or the 
head and cylinder numbers (separated by a comma); 

S} order of the keywords is not significant, except that the 
HEDS definition must precede any TRACK speCification using 
the head, cylinder format; and 

6} any unspecified keyword parameters are reset to system 
defaults, and not left as previously entered values. 
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The drive parameter keywords are defined as follows: 

HEDS = i of Heads 
CYLS = i of Cylinders 
BPTK = Physical Blocks per Track 
BPBK = Physical Bytes per Block 
SHIP = Shipping Cylinder 
STEP = Step Rate 
REDU = Reduced Write Current Cylinder 
WRTP = Write Precompensate Cylinder 

The disk pa.rtition keywords are defined as follows: 

WPRT = i of Large Partitions 
FPRT = i of Floppy Partitions 
BTRK = First Track for PDOS Parts 
ETRK = Last Track for PDOS Parts 
BDKN = First PDOS disk i 

While reading in the file using the R)ead command of the 
l)Parameter menu, FFRMT outputs a 'Found:' message, followed by 
the parameter value when a successful keyword match and number 
conversion is made. This indicates that the parameter was loaded. 
If a keyword match is not made or if the conversion fails, FFRMT 
echoes the line to the terminal preceded by two question marks 
(??). This indicates that the parameter was not loaded. 
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In the following example, the file, TEMP is first written, shown, 
and then re-read with FFRMT: 

WO Main Menu: 
I)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: 6[CRl 

Write to Disk Y)es, N)o, F)ile : F[CR] 
Write Parameter File:#TEMP/O[CR] 
WO Main Menu: 

l)Parm 2)BadT 3)Form 4}Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: Q [CR] 

Exit to Select Drive. Update Param RAM (YIN) ? N[CR] 
Select Menu: W,WO,WI,W2,W3=Winch; F,FO,Fl=Floppy; Q=Quit 

Select Drive: Q[CR] 

2)SF -TEMP[CR] 
* Drive parameters: 
HEDS=16 
CYLS=IOOO 
BPTK=32 
BPBK=256 
SHIP=O 
STEP=O 
REDU=O 
WRTP=O 
* Drive partitions: 
WPRT=l 
FPRT=16 
BTRK=O 
ETRK=2489 
BDKN=2 
2)FFRMT[CR] 
68K PDOS FORCE Format Drive Utility 09/15/86 

Select Menu: W,WO,Wl,W2,W3=Winch; F,FO,Fl=Floppy; Q=Quit 
Select Drive: Wl[CR] 

Drive not defined in system. 
What controller # ? 3[CR] 
What is Winch wired for (0-3) ? lICR] 

WI Main Menu:· 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: l[CR] 

WI Parameters Menu: A)lter, D)isplay, R)ead file, Q)uit 
Command: R[CR] 

Read Parameter File:TEMP[CR] 
Processing file ••• 
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Found: i of Heads = 16 
Found: i of Cylinders = 1000 
Found: Physical Blocks per Track = 32 
Found: Physical Bytes per Block = 256 
Found: Shipping Cylinder = 0 
Found: Step rate = 0 
Found:Reduced write current cylinder = 0 
Found: Write Precompensate cyl = 0 
Found: i of Large partitions = 10 
Found: i of Floppy partitions = 12 
Found: First track for PDOS Parts = 0 
Found: Last track for PDOS Parts = 15979 
Found: First PDOS disk i = 2 

WI Parameters Menu: A)lter, D)isplay, R)ead file, Q)uit 
Command: Q [CR] 

WI Main Menu: 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: 2[CR] 

WI Bad Tracks Menu: Bad Track, D)isplay, C)lear, H)elp, Q)uit 
Command: D[CR] 

Current Winch 
WI Bad Tracks 

Command: 
WI Main Menu: 

Drive 1 Bad Tracks: 
Menu: Bad Track, D)isplay, C)lear, H)elp, Q)uit 

Q[CR] 

l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ 
Command: 5[CR] 

P)Togl Q)Quit 

Q)uit WI Partitions Menu: A)lter, D)isplay, R)ecalc, 
Command: D[CR] 

Current Winch Drive 1 Disk Partitions: 
# of Large Partitions = 10 

i of Floppy Partitions = 12 
First track for PDOS Parts = 0 
Last track for PDOS Parts = 15979 

First PDOS disk i = 2 
Total # of Logical Tracks = 16000 
Disk i Logical Trks Physical Trks 

Base,Top Base,Top 
2 0,1499 0,1500 
3 1500,2999 1501,3000 
4 3000,4499 3001,4500 

• • 

24 . 15880,15959 15897,15979 

PDOS sectors 
Total/{boot} 
47968/47776 
47968/47776 
47968/47776 

• 

2528/2336 

WI Partitions Menu: A)lter, D)isplay, R)ecalc, Q)uit 
Command: Q[CR] 

WI Main Menu: 
l)Parm 2)BadT 3)Form 4)Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: 
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Q) Select Another Drive: 

If you were working with a floppy drive, the Q)uit command simply 
returns you to the Drive Select Menu. If you were working with a 
Winchester, then the Q)uit command asks whether or not to write 
the new drive data block down to low parameter RAM. Enter either 
'Y' or 'N' to this query. If you answer 'N', your configuring 
session will be lost. It then exits to the Drive Select Menu. 

WO Main Menu: 
l)Parm 2)BadT 3)Form 4}Veri 5)Part 6)Writ P)Togl Q)Quit 
Command: Q[CR] 

Exit to Select Drive. Update Param RAM (YIN) ? Y[CRl 
System Parameter RAM Updated!! 
Select Menu: W,WO,Wl,W2,W3=Winchi F,FO,Fl=FloPPYi Q=Quit 

Select Drive: Q[CR] 
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4.4 fLDGQ - LOAD AND/OR GO TO A NEW SYSTEM 

Name: 
Function: 

Format: 

Restrictions: 

Description: 

FLDGO 
Load into memory and/or execute new system. 
>FLDGO {<load address>}{,<filename>} 

FLDGO will replace your current PDOS operating 
system and execute a new system terminating all 
tasks. 

FLDGO is used to load and execute new PDOS systems. 

The load address is the location in memory where 
the program is to be located. The default of $800 
is assumed. 

The filename is the name of your system file. If a 
filename is not given, then FLDGO will look for a 
PDOS system in your task space. FLDGO will only 
load a file in which the PDOS ID characters are 
found. After FLDGO has loaded your new system, it 
will jump to the load address and begin execution. 

The following is an example on a FORCE FOCUS system 
21A: 

>FLDGO ,FxxDOS 

You then see something similar to the following: 

DOS File Loaded: FxxDOS 
Found PDOS at address: $00100EB6 

DOS size is $00008BD4 

(The startup file on the new version is now 
executed> • 

. . . . 
FLDGO allows you to try a new version of PDOS 
without modifying your disk boot image. When you 
reboot via the reset switch or by powering down 
then up, your boot will corne off the disk unit 
selected by the boot ROMs. To make this new system 
into a disk boot you need to follow the instruction 
for MMKBT. 
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4.5 FPl\Rl{ - PARK DRIVES FOR SHIPPING 

Name: 
Function: 

Format: 

Description: 

FPARK 
Flush buffers and park drives for shipping 
)FPARK 

This utility does nothing on the standard FORCE 
system. You need to use this utility if you use 
drives that must be parked before they are shipped. 
Define a shipping cylinder under option 1 of the 
FFRMT utility. 
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4.6 BLOCK - £RABTIE/DISABLE BLOCKIBG MODE (ISCSI-l ONLY) 

Name: BLOCK 
Function: This utility toggles the blocking enable/disable 

mode of the ISCSI-I controller. 
Format: )BLOCK 

Restrictions: This utility is only useful in systems with an 
ISCSI-I controller at the default address. 

Description: This utility toggles the blocking enable/disable 
mode of the ISCSI-I controller (i. e. block ing 
enabled or blocking disabled). This utility should 
be put in the startup file SYSSTRT if you want to 

·use the blocking mode. If blocking is enabled you 
must make sure that all buffers which are kept in 
the RAM of the ISCSI-I controller are updated to 
disk. To do so, the "FLUSH" utility or the "FPARK" 
utility can be used. One of the two must be 
invoked whenever the system is shut down. 

In addition, the ISCSI-I controller is doing an 
automatic flush every 20 seconds. So when blocking 
is enabled when you crashed your system and the 
processor comes to a halt, wait at least 20 seconds 
before you press reset or turn the power off, so 
that the ISCSI-I controller has a chance to write 
the buffer to disk. 

For detailed information please refer to the ISCSI­
I hardware user's manual. 

Example: )BLOCK 
Blocking enabled 

)BLOCK 
Blocking disabled 
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4.7 FLUSH - FLUSH ALL ISCSI-l BUFFERS TO DISK 

Name: FLUSH 
Function: This utility writes all modified buffers of the 

ISCSI-l controller to disk. 
Format: >FLUSH 

Restrictions: This utility is only useful in systems with an 
ISCSI-I controller at the default address. 

Description: If blocking was enabled on the ISCSI-I disk 
controller (see 4.6, BLO,CK), this utility can be 
used to write all modified buffers, which are kept 
local on the ISCSI-l, to the disk. The command has 
no effect if blocking is disabled, or if no ISCSI-l 
controller is used in the system. 

Example: >FLUSH 
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4.8 TIME - MEASURE THE RUN-TIME OF A PROGRAM 

Name: 
Function: 

Format: 

Restrictions: 

Description: 

Example: 

TIME 
Measure the run time of a user program. 
>TIME <program> 

This utility can only be used for location 
independent programs which reside in Main Memory. 
Therefore, all programs which are loaded from disk 
(or RAM disk) can be used, but ROM resident 
programs or PDOS monitor commands (or command 
files) are not allowed. 

This utility loads the program to RAM using the 
XLDF primitive, preserves the current TIC counter 
value and sets a new XEXT and XERR address; then 
the pro~ram is invoked. When the program 
terminated control is passed back to the time 
utility, the TIC counter is read again, then the 
difference is calculated and printed to the 
terminal. 

>TIME CC SIEVE 
USER TIME = 18.70 

> 
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4.9 RB-2 - EPROM PROGRAMMING UTILITY 

This utility requires a SYS68K/RR-2/3 board at the default 
address. A complete documentation of this utility is included in 
the RR-2/3 manual and it can also be found on the FORCE utility 
floppy. 

4.10 PR - DRIVER FOR THE PARALLEL PRINTER PORT OF THE ASCU-1/2 

Name: PR 
Function: Loadable driver for the parallel printer port of 

the ASCU-1/2. 
Format: )CF <textfile), PR 

Restrictions: Only the data lines, Data Strobe and Busy are used 
and supported. 

Description: PR is a loadable PDOS driver for the parallel 
printer port of the ASCU-1/2 board. It requires 
one ASCU-1/2 board oh the default address. 

For a detailed description of the PDOS loadable 
Driver mechanism please refer to the Appendix of 
the PDOS Operating System Manual. 

Example: )CF PR:SR,PR this prints a listing of the 
Driver on the parallel printer 
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4.11 PRS - DRIVER FOR THE SERIAL PRINTER PORT OF THE ASCU-1/2 

Name: PRS 
Function: Loadable driver for the serial printer port of the 

ASCU-1/2. 
Format: >CF <textfile>,PRS 

Restrictions: None 

Description: PRS is a loadable PDOS driver for the serial 
printer port of the ASCU-1/2 board. It requires 
one ASCU-1/2 board on the default address. The 
driver supports both hardware and software 
(XON/XOFF) handshakes. 

For a detailed description of the PDOS loadable 
driver mechanism please refer to the Appendix on 
the PDOS Operating System Manual. 

Example: >CF PRS:SR,PRS this prints a listing of the 
Driver on the serial printer 
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5.0 FORCE HARPWARE IMPLEMENTATION 

FORCE BIOS Modules for 32-Bit CPU-Boards 

The Basic Input/Output Systems (BIOS) consists of code in the 
operating system which is specific to the FORCE hardware. This 
code is generated from source files supplied to the user for 
inspection and alteration. The following files comprise the FORCE 
BIOS: . 

FILENAME 

FPARM:SR 

FxxPARM:SR 

FxxBIOS:SR 
MBIOS:SR 
FxxBIOSU:SR 

FBIOSU:SR 

FBIOSW:SR 

DESCRIPTION 

Global memory Definitions. These are common for 
all FORCE CPU-boards. 
Device addresses and register offsets for all FORCE 
32-Bit CPU-boards. 
Startup, Interrupt, and clock routines. 
General startup & tables for all PDOS systems. 
UART (Character I/O) code for the devices on the 
CPU-boards. 
UART Code for the SYS68K/SIO-l/2 and the 
SYS68K/ISIO-l/2 
Disk code. 

5.1 FORCE PARAMETER FILES 

The file FPARM:SR defines low ram locations for flags and the disk 
partition table. This file is used with the BIOS modules, as well 
as by other special routines (e.g. FFRMT and FxxBOOT). Some low 
memory locations are used in the BIOS for flags, counters in disk 
parameters. These are outside of the standard PDOS. The labels 
that are defined externally for linking by some programs are 
prefixed with a 'PSI as a help in remembering where the label is 
defined; That is the Parameter file. These parameters are 
located at absolute memory locations starting at address S400. A 
definition of FPARM:SR labels along with their meanings follow: 

Label Address Meaning 

S400 1 byte. Reserved. 

PSWFCF S40l 

PSSIOF S402 

PSASCF S403 

1 byte. Number of WFC controller cards in 
system. If 0 then no WFC controller cards were 
found by boot ROMS. 

1 byte. Number of SIO cards found by PDOS 
startup code. 

1 byte. Number of ASCU cards in the system. 
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Label Address 

PSFPCPF S404 

PSSCS1F S405 

PS1SIOF S406 

Meaning 

1 byte. This flag is 0 if no 68881 Co­
processors are available. Otherwise it is set 
to one. 

1 byte. The number of ISCSI-l controller cards 
in the system. 

1 byte. The number of ISIO-l/2 controller cards 
in the system. 

S407-S40F These locations are reserved for future use. 

PSORW S4l0 

PSOFORM S4l4 

PSOMAC S4l8 

BSSRAM S4lC 

pSCPU $420 

PSISINT $422 

STOLOC S424 

PSBOSK $425 

1 long word. This location is used to hold the 
address of the disk read/write driver in the 
FxxB10SW module. The system will crash if this 
location is destroyed. 

1 long word. This location holds the entry of a 
specific disk format routine in the FBIOSW 
driver. It is only used by FFRMT. Currently 
there is only an entry if the 1SCSI-l controller 
is used. 

1 long word. This location holds the address of 
a 68450 OMA controller to be used for disk I/O. 
It must be 0 if no DMA controller is available. 

1 long word. This location holds the begin 
address of the System RAM. 

1 word. This word is used to hold an 
identification of the CPU-board. Currently, 
only the CPU-20/2l is supported by a value of O. 

1 word. This word contains the high/low water 
flags for up to two 1SIO-l/2 boards. 

1 byte. Time out value for WFC controller. 
This byte flag is the Select Time-Out counter 
used only by the WFC-l code. It is set to 5 by 
the FBIOSW module when leaving a read or write 
sector call. Then it is decremented once a 
second by the WSXOOF routine until it goes to 
zero. When it reaches zero, the disk is 
deselected. 

1 byte. This byte variable is loaded by the Boot 
ROMs with the disk number from which POOS was 
booted. The BIOS module reads this location to 
set the default system disk for POOS. The FLDGO 
utility also loads PSBDSK with SDKS from the 
user's TCB to simulate booting from a disk. 
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Label Address 

P$INTF $426 

PSLEDB S427 

SAVE $428 

P$UADR $430 

PSPARM $434 

Meaning 

1 byte. Flags for FBIOSW and FxxBIOS to 
indicate if interrupts or DMA are to be used on 
either the disk controllers or the ISIO board. 
The flags are single bits defined as followed: 

ISAS 
IWFC 
DSAS 
DWFC 
ISCSI 
DSCSI 

BIT 0 
BIT 1 
BIT 2 
BIT 3 
BIT 4 
BIT 5 

1 byte. Reserved. 

SASI Interrupts if 1 
WFC Interrupts if 1 
SASI DMA move if 1 
WFC DMA move if 1 
ISCSI-l Interrupts if 1 
ISCSI-l DMA move if 1 

2 long words. These are 2 long words used by 
WSXDIT. 

1 long word to save the address of the 
interrupting UART. 

6 long words. Disk drive definition tables for 
PDOS disk standard. The drive parameters are 
stored in the locations following PSPARM. 

FPARM also has definitions for the offsets and addresses of the 
various control registers to the hardware which is supported on 
the standard FORCE system. The hardware includes: SIO and ISIO 
cards, ISCSI, WFC, ASCU and DMA controller. 

The file FxxPARM:SR holds definitions which are specific for the 
FORCE 32-bit CPU-boards. It contains the base definitions and 
register offsets for the devices on the CPU-boards. 
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5.2 rORCE BIOS MODULE: rxxBIOS:SR 

The file FxxBIOS: SR has machine-specific, interrupt, clock and 
mapper routines. Assembling this fi~e includes the files 
MBIOS: SR, which has general startup code common to all systems, 
the file FPARM:SR which provides global definitions of the low 
memory locations, and the file FxxPARM: SR, which holds CPU-board 
specific device addresses and register offsets. The file 
FxxBIOS:SR is the main module for the POOS BIOS and is assembled 
into the file FxxBIOS:OBJ. 

5.2.1 BIOS Labels 

The labels that are defined externally for linking with other 
modules are prefixed with a 'BS'as a help in remembering where the 
label is defined. The following describes the labels as they are 
used in FxxBIOS:SR: 

BSCPU: The code of this label performs the FORCE hardware 
dependent setup. It first tries to find out which CPU­
board is used in the system and then initialzes the 
interrupt structure and timer of the board. 

Then the availability of the 68881 Floating Point Co­
processor is checked and a flag is set in low memory. 

Finally the VMEbus is checked for the availability of 
different FORCE hardware. 

The following boards are tested and counted: 

ISCSI-l 
WFC-l 
SASI-I 
SIO-1/2 
ISIO-l/2 
ASCU-l/2 

SCSI/floppy controller 
Winchester/Floppy Controller 
SASI Bus Controller 
6-Channel Serial I/O Board 
Intelligent 8 Channel Serial I/O Board 
System Control Unit 

BSRAM: This routine reads the front panel switches of the CPU­
board and sets the data bus width to the corresponding 
size. Then the memory is initialized to 0 and checked for 
read/write capability until a Bus error is generated. The 
so found top of memory is handed over to POOS for end of 
tasking memory. 

BSRSW: Here, the front panel switches of the CPU-board are read 
in to .determine the baud rate and character format for the 
terminal port. The default is 9600 Baud, 8 data bits and 
no parity. If a different setup has to be used, the front 
panel switches have to be changed. Note that in this case 
the POOS system is not romable. 

5-4 



SYS68K/CPU-20/2l Front Panel Switch Definitions under 
PDOS: 

SWl: Not used by PDOS. 

SW2: This switch defines the default Data bus width on the 
VMEbus/VMXbus. If in nOn" position, the data-bus 
width is 16 bitr if in "Off" position, the size is 32 
bit. 

SW3: Not used by PDOS. 

SW4: Not used by PDOS. 

SW5: If this switch is set to "On", PDOS is booted 
automatically after reset has been pressed. 

SW6: Not used by PDOS. 

SW7: Not used by PDOS. 

SW8: Not used by PDOS. 
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SYS68K/CPU-29 Front Panel Switch Definitions 

Upper Rotary SWitch (SW2): 

Bit 7: Not used for PDOS. 

Bit 6: This bit defines the default data bus size on the VMEbus. 

Bit 5: 

Bit 4: 

If the bit is set to ·0", 16 bits are selected, if it is 
set to "I", 32 bits are selected. 

Not used for PDOS. 

Not used for PDOS. 

Lower Rotary SWitch (SWl): 

Bit 3: Autoboot PDOS 

Bit 2: Not used for PDOS. 

Bit I: Not used for PDOS. 

Bit 0: Not used for PDOS. 

For example, to autoboot PDOS set SWITCH 2 to F and SWITCH 1 to 7. 
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BSSAV: This routine is used to save the context of the 68881 
coprocessor. If the coprocessor flag in the task control 
block (SVFS) is set, this routine is called on every 
context switch. 

The register Al holds the user stack and A7 the supervisor 
stack. As the supervisor stack area is too small, it is 
recommended that the coprocessor contents are saved on the 
user stack. 

BSRES: This is the complementary subroutine to BSSAV. It is 
called if the next task to be rescheduled has the flag 
SVFS on the task control block set. 

BSACK: 

BSLEO: 

BSPRT, 
B$MAP: 

The values to be loaded to the coprocessor have to be 
popped off the stack. The same stack as in BSSAV has to 
be used. 

This is the acknowledge routine for the system timer 
interrupt. 

This performs the fine adjustment of the POOS System 
Clock. 

There is neither a protect POOS (B$PRT) routine nor a 
mapper (B$MAP) routine in the BIOS for the FORCE series of 
CPU-boards. 
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5.2.2 BIOS Interrupts. 

All interrupts of the default POOS configuration are handled in 
the BIOS module. All interrupts are programmed to use different 
interrupt vectors. 

The following interrupt sources are supported by the standard 
POOS BIOS: 

- On-board 1/0 devices (including the ABORT switch) 

- Oisk 1/0 

- Up to two SIO-1/2 boards for serial 1/0 

- Up to two ISIO-1/2 boards for serial 1/0 

The on-board 1/0 devices are programmed to use the auto vector 
part of the vector table to leave the user interrupt vectors as 
free as possible. 

The disk controller uses vector 1119. The SIO-l serial 1/0 
controller uses the vectors 164 - 175, while the ISIO-1/2 board 
uses the vectors 176 - 83. Each serial channel has its own 
interrupt vector for the SIO-1/2 boards, but the two ser ial 1/0 
channels of the ISIO-1/2 board share one vector. 

5.2.3 On-board Interrupts 

The handling of on-board interrupts differs for the different cPU­
boards. For a detailed description please refer to the source of 
the file FxxBIOS:SR. 

5.2.4 Disk Interrupt Vector 

Exception vector 119 is used by the disk module FBIOSW. The 
interrupt service routine WSOINT sets the POOS event 119 and 
returns. The event number and vector address is defined by the 
WSEVNT equate in the disk module FBIOSW. 

5.3 COMMON BIOS MODOLE : KBIOS:SB 

The common BIOS module, MBIOS:SR contains the main POOScold entry 
pOint and startup code, the BIOS table, some default definitions, 
and a RAM disk initialize routine. MBIOS:SR is included when the 
file FxxBIOS:SR is assembled. 
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5.3.1 MBIOS System Constants 

If certain system constants are not defined either by the user in 
the MASM command line or in the FxxBIOS:SR file itself, MBIOS 
defines them to some default values. A user can alter these 
temporarily by either adding a divide sign 'II, the label, and the 
desired value to the source file parameter of the MASM assembler. 
(See section 2.4.1 for an example and details.) More permanent 
values can be assigned by inserting equate (EQU) statements in 
the FxxBIOS:SR file. 

5.3.2 Task Startup Table 

The following labels define the task 0 values to place in the task 
startup table. This table is used by PDOS to determine what tasks 
to start up initially, on what ports, at which priorities and what 
size: 

RSTPOO 64 
RSTMOO 1 
RSDZOO 0 
RSMPOO 0 
RSPMOO *-* 
RSPNOO 1 

Task priority 
Task time 
DSEG size (O=use all of memory) 
Map t (unused) 
PSEG relative start addr (O=Monitor) 
Port t 

Note that the BSRSW routine in the FxxBIOS module changes the 
startup table at the label RSTASK to set the baud rate of the 
terminal according to the front panel switches. So the BIOS 
module is not romable. 

TO make the code romable, just remove the lines of the baud rate 
setting, but in this case the baud rate cannot be set by the front 
panel switches. 
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5.3.3 Kernel Callogt Sgbrogtines 

There are eight subroutines in the BIOS called by the PDOS kernel 
while running: 

BSACK, BSLED, BSMAP, BSCTB, BSKTB, BSPRT, BSSAV and BSRES 

The kernel makes these calls to addresses in the BIOS table. These 
eight routines are not necessarily implemented in a particular 
PDOS system, but if they are, they reside in the FxxBIOS:SR file 
for that system. If the label is defined in FxxBIOS:SR, the 
MBIOS:SR will assemble a long branch (BRA.L BSxxx) to that 
subroutine. If the label is not defined, MBIOS:SR will assemble a 
return (RTS) instruction. The details of these routines are 
contained in section 5.2 and in the PDOS Reference Manual. 

5.3.4 screen Command Table 

MBIOS also contains a screen command table for BASIC PRINT 
support. The table is outlined below: 

Screen Command Table 

SCRNTB DC.B SOB, "0" ;0 = OP 
DC.B SOA, "D t ;D = DOWN 
DC.B SOC, "R' ;R = RIGHT 

DC.B $08, "L' ;L = LEFT 
DC.B SOD, "B' ;B = BEGINNING 
DC.B $IE, "H' ;H = HOME' 
DC.B $D.9, "S' is = CLEAR TO END OF SCREEN 
DC.B $D4, "E' iE = CLEAR TO END OF LINE 
DC.B $A7, "w' iW = RESET WRITE PROTECT 
DC.B $A6, "P' iP = SET WRITE PROTECT 
DC.B $A9, 'P ; ( = START WRITE PROTECT 
DC.B SA8, .. ) , ; ) = END WRITE PROTECT 
DC.B $AB, .. Z ' ;Z = CLEAR UNPROTECTED 
DC.B $09, 'N' iN = SKIP TO NEXT FIELD 
DC.B 0 ;END-OF-TABLE 

5.3.5 b:&tem str:i09 CQO&tSl.ot& 

Two PDOS system string constants are defined in the MBIOS:SR file: 
the system auto start file and the RAM disk name. They may be 
altered as the user desires. The default names are: 

SYSSTRT = Auto start file name 
SYSDSK = RAM disk name 
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5.4 DART MODDLES 

5.1.4 FORCE DART Module ; FxxBIOSO;SR 

The file FxxBIOSU:SR is the UART module for the CPU-board UARTs 
and contains routines that handle the character 1/0 devices on the 
FORCE CPU-boards. Various entry points and assembly definitions 
are provided in FxxBIOSU:SR. The labels that are defined 
externally for linking with other modules are prefixed with a 
'U$'as a help in remembering where the label is defined. 

The terminal port on the processor board along with all additional 
UART devices are defined as type 1 UARTs. 

Only port 1 is bauded by POOS after booting. The procedure file 
SYSSTRT is provided on the boot disk to baud all additional CPU­
ports. 

5.4.2 FORCE DART Module: FBIOSO;SR 

5.4.2.1 type 2 -- SI0-1 Boards 

Up to two SIO-1/2 boards are supported by the standard POOS. They 
are defined as type 2 UARTs. 

These boards have to be set to default address for the first board 
and to default +S200 for the second board. 

Each channel has its own interrupt vector defined. The used 
vectors are #64 - 75. The interrupts are handled in the BIOS 
module. 

The SIO-1/2 boards allow many different combinations for the 1/0 
signal assignment. Please refer to chapter 5.2, or to the 
Hardware User's Manual of the SIO-1/2 boards for detailed 
information. 

The program FBAUO is provided to baud a maximum of 15 serial 1/0 
channels for the POOS operating system. 

5.4.2.2 type 3 -- ISIO-1/2 Boards 

Up to two ISIO-1/2 boards are supported by the standard POOS. 
They are defined as type 3 UARTs. 

These boards have to be set to default address for the first board 
and to default address +$20000 for the second board. 

Each ISIO-1/2 board supports 4 different interrupt vectors. 
Therefore two channels share the same vector. The used vector 
numbers are 476 - 83. The interrupts are handled in the BIOS 
module. 
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For a detailed description of the ISIO-1/2 board, and for 1/0 pin 
assignment description, please refer to the User" s·· Manual of the 
IS10-l/2 board, or to chapter 5.2 of this manual. 

The program FBAUD is provided to baud a maximum of 15 serial 1/0 
channels for the PDOS Operating System. 

5.4.2.3 !ype 4 -- Currently Bot Used 

5.5 PORCB DISK MODULB : fBIOSlf: SR 

The file FPARM:SR is included when FBIOSW:SR is assembled to 
provide global definitions of disk parameters and low memory 
locations. In addition the physical driVer files "ISCSIl:SR" (for 
the ISCSI-l board), "WFCl: SR" (for the WFC-l board) and "SASI-l" 
(for the SASI-l controller) are included at assembly time. The 
labels that are defined externally for linking with other modules 
are prefixed with a 'WI as a help in remembering where the label 
is defined • 

Label WSXDIT is called to initialize the disk controllers. Up to 
two floppies and 3 Winchester drives are supported by the by the 
FBIOSW module. 
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5.5.1 PDOS Unit Defaults and Partitions 

Normally PDOS disk numbers 0 and 1 are for the Floppy disk drives. 
The default floppy disk is disk unit 0 in a single floppy system. 
Standard PDOS floppy disks treat track 0 as hardware dependent. 
So units 0 and 1 will access the floppy disks starting with track 
1. Units 100 and 101 may be used to access the floppy disk 
starting with sector O. The Winchester partitioning must use 
units less than 100. Units 200 through 299 are used by FBIOSW to 
access partition information on drives. 

PDOS DISK 

o 
1 
2 through 99 
100 
101 
200 through 299 

DESCRIPTION 

First Floppy Disk 
Second Floppy Disk 
Unit numbers for Winchester 
Unbiased floppy disk 0 
Unbiased floppy disk 1 
Winchester Partition table access. 

The Winchester may be partitioned into multiple disks without 
regenerating PDOS. This is fully described in section 2 of this 
manual. The partitioning is handled by tables that are read off 
track 0 of each Winchester dr ive. If no valid table is found or 
no Winchester is installed, a default table is loaded. The 
default Winchester type and partitioning depends on the controller 
used. 

The parameters are easily changed by using the FFRMT utility 
provided with your system. 

The FORCE PDOS system allocates, in its system parameter RAM at 
$434, a table (P$PARM) of six Drive Data Block addresses. Two 
drive data block addresses are for floppy drives (FO & Fl) and 
four are for Winchester drives (WO to W3). The addresses of the 
d r i v e d a tab 1 0 c k s ( 0 r D D B s ) are s tor e d by the FBI 0 SW dis k 
initialize routine, W$XDIT, when PDOS first starts up. The actual 
DDBls are stored in the systems Parameter RAM area by W$XDIT 
immediately following the six addresses of the P$PARM table. 

The two Floppy Drive Data Blocks are built without accessing the 
drives, using default parameters, since the floppy drives are 
common to each system, they have only one partition and do not 
have bad tracks. 

The only difference between the FO and Fl tables is usually the 
drive select bytes and the disk number is set respectively to 0 
and 1. The drive data block right after the six address pointers 
corresponds to floppy drive FO. The next DDB in RAM defines 
floppy drive Fl. 
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The disk initialize routine next searches each possible Winchester 
drive controller for attached drives by reading ~he first sector 
(or block) using all the possible select codes. If a Winchester 
drive is found installed (no read error>, then W$XDIT determines 
if the header data is actually PDOS Winchester information. If it 
is correct, then the data is moved into a DDB in system parameter 
RAM, and the address is saved in the next available P$PARM table 
location. If the drive is installed but the header data is not a 
valid PDOS Winchester information~ then W$XDIT moves down some 
default drive data into the DDB in P$PARM. This allows booting a 
new system and still allowing access to files on non-PDOS 
Winchester standard drives. 

The four Winchester Drive Data Blocks are filled as W$XDIT finds 
them in the system, altering the controller number and drive 
select bytes to match where the drive was found. The first 
Winchester's Drive Data Block is usually read into the systems 
Parameter RAM area by W$XDIT immediately following the 2 floppy 
DDB's. We refer to it as drive 'WO', but it may be attached to 
any controller. WI, W2, and W3 are also loaded if drives are 
found. 
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5.5.2 Error bandling 

FBIOSW performs no retries before an error is reported back to 
PDOS. 

The following Disk errors detected are reported to PDOS. Errors 
concerning the state of the controller are also reported. 

DISK ERROR DEFINITIONS: 

Common Errors 

100 Illegal Drive 
101 Sector too big 
102 Timeout 

WFC-1 Errors 

103 Write Protected 
104 AM not found 
105 No TKOO 
106 Not ready 
107 DMA error 
108 Sect Not Found 
109 ID read 
110 Uncorrectab1e data 

SASI-1 Errors 

111 Bad Block 
112 Channel active 
113 No index 
114 No seek 
115 Write Fault 
116 Not ready 
117 Not selected 
118 No TKOO 
119 Multiple select 
125 Seek IP 
128 ID read 
129 Uncorrectab1e data 
130 IDAM not found 
131 DTAM not found 
132 RNF 
133 Seek error 
135 Write protected 
136 Corrected data 
137 Bad track 
138 Format error 
143 Seq TO 
144 Bad cmd 
145 Illegal disk adr 
146 Illegal function 
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ISCSI-1 Errors 

147 SCSI Parity error 
153 Illegal Command 
157 Address Error 
158 ISCSI-1 Exception 
159 Target Mode 
161 SCSI timeout 
162 LUN not ready 
163 SCSI read error 
164 SCSI write error 
165 Block not found 
166 Target reservation conflict 
167 Format error 
172 Floppy not ready 
173 FOC read error 
174 FOC write error 
175 FOC record not found 
176 Floppy write protected 
177 FOCformat ·error 
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5.5.3 Data Movement and Interrupts 

The disk driver uses programmed I/O with interrupts. This allows 
lower priority tasks to execute during disk accesses. A flag in 
low memory, PSINTF, signals the FBIOSW routine whether or not to 
use interrupts. If the bit ISCSI (for a ISCSI-l controller) in 
PSINTF is zero, then the command RAM is polled for Channel 
Operation Complete to be set. This mode is used by the WSXDITS 
routine and the boot EPROMs since using interrupts requires that 
PDOS is in control. Upon exit, WSXDITS sets the bit PSINTF to 1 
enabling completion interrupts. The read/write routine checks 
this flag and when it is set, sets the local event (128) to delay 
for three seconds. This is a timeout in case the controller goes 
away or fails to interrupt. Then suspends on event 128 and 
system event 119. When the controller is interrupting or after 
three seconds. When the task awakens, event 119 is automatically 
reset for the next disk request. If the timeout awoke the task, 
then the flag in PSINTF is reset and regular polling of the 
command completion is entered. 
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USER NOTES 



USER NOTE 

Dear Customer, 

The miniFORCE 2P systems, such as 2P2, 2P4, or 2P5; contain a 
SYS68K/SIO-2 serial I/O board instead of the SYS68K/SIO-l, as 
described in this manual. 

FORCE COMPUTERS has decided to implement the SYS68K/SIO-2 board as 
standard for the above systems. The SYS68K/SIO-2 is fully 
functional compatible to the SYS68K/SIO-l, but for detailed 
information, please refer to the delivered SYS68K/SIO-2 User's 
Manual. 

Thank you. 

FORCE COMPUTERS GmbH 
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