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ABSTRACT:

DVFMDV3.DVD is a NEW version of our DKDDFLP disk device dr iver
for Magnol ia Microsystens, Inc.r  s ingle-board, double-densityt
soft-secbor f loppy disk control ler,  whlch aLlows that board bo be
used under HDOS 2.0 with the fol lowing disk dr ives:

Four 8- inch f loppy disk dr ives, each dr ive holdlng up to 1
mil l lon bybes.

Four 5- lnch f loppy disk dr ives, each dr ive holding up to .66
mil l ion bytes.

FuI l  operat ion under HDOS 2.0 is supported, including diskette
INlTial izat ion, SYSGEN, and boot ing. DKFMDV3.DVD offers fhe
following NEW features over our DKDDFLP driver:

Support for CPUs that have software-switchable CPU speeds.

A faster nedia check during lNlTial izat ion.

The following feafures from our original DKDDFLP driver are also
provided:

Compatibi l i ty with Heath soft-sector 5- inch (H-37) and 8- inch
(H-47) diskette formafs.

Autonat ic detect ion of both disketbe type and disk dr ive type
when boot ing or mounting a diskette,  including:

Support  for s ingle and double density recording formats.

Support  for double-sided dr ives, including the abit i ty to
read, boot,  and wri te a single-sided diskette in a double-
s ided d isk  d r ive .

Support for |tdouble-trackrt disk drlves (80 tracks on 5-
inch, 154 traeks on 8- inch),  including the abi l i ty to read,
boot,  but not wri te,  a rrsingle-trackrf  diskette in a
rrdouble-trackfr  disk dr ive.

Each disk drive is individually configurable as to number of
sides, rrs inglei l -  or rrdoublert- track, and seek step t ime.

The device driver will run on a CPU running aL 2 t{[lz or higher



(boot ing 8- inch double-density diskettes at CPU speeds greater
Lhan 2 MHz requires a monitor ROM from UttiMeth Corp. )

COPYRIGHT NOTICE.

This software is protected under the copyright laws of bhe United
States of America. I t  is provided for the use of the or iginal
purchaser on one computer at a time. Copies may only be made for
baekup or for normal operat ing procedures on a single conputer.
Copies may NOT be made for friends (whether or not for compensa-
t ion),  nor for use on rnult ip le computers.

PLANNING:

While this devlce dr iver is very easy to use, poor planning in
conf igur ing the device dr iver may require re-INlTial lz ing and
SYSGENing al l  of  your bootable soft-sectored diskettes. AIso'
you must _thoroughly understand how HDOS assigns disk device
driver names to a newly SYSGENed diskette (see page 1-87 of the
HDOS 2.0 reference manual) ,  and how HDOS assigns logical  disk
drive numbers during boot (see pages 2-60161 of the HDOS 2.0
re ference manua l ) .  These top ies  w i l l  be  d iseussed be low,  In
order for you to properly plan for the instal lat ion of the deviee
driverr Vou should read through the enfiret,y of this document
before attempting to make any decisions aboub how to conf igure
the device dr iverr op before abtempting to instal l  the device
driver.  We even suggest sleeping on your decisions before
implementing them.

The most important deeision that you will make in configuring the
device dr iver 1s whether or not the device dr iver wi l l  support  8-
ineh disk dr ives. To rnake thab decisionr you wi l l  have to know
how the device dr iver assigns disk unit  numbers:

Unit number: Driver w/ 8-inch: Driver w/o 8- inch:

0  F i rs t  8 - inch  (DSO)  F i rs t  5 - inch  (DSO)
1 Second 8- inch (DS1 ) Second 5- inch (DS1 )
2 Third 8- inch (DS2) tnird 5- inch (DS2)
3 fourt ,h 8- inch (DS3) Fourth 5- inch (DS3)

4  F i rs t  5 - inch  (DSO)
5 Second 5- inch (DS1 )
6 Third 5- inch (DS2)
7 Fourth 5- inch (DS3)

(Note that,  Heathrs mini- f loppy eontrol ler assigns disk unit
numbers backward from bhe industry norm; their unit nOil is
nDs2t r ,  un i t  n1 i l  i s  t rDs ln ,  and un i t  n2n is  t tDsQt t . )  I f  you
decide to use a disk dr ive wit ,h this device dr iver that was
previously attached to the Heath mini- f loppy control ler board,
you nay want to change the tfshuntff progranning; see your Heath
or disk dr ive manual.
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For example, i f  you have (or plan bo have) ANY 8-1nch dlsk
drives, and you plan to use two 5- inch disk dr ives, the maximum
unit  number wi l l  be tr5n. I f  you plan to use N0 8- inch disk
drives, and two 5- inch disk dr ives, the maximum unit  nunber wi l l
be i l1n. The maximum unit  number is placed into the device dr iver
by the I|DVDDKGENT! program during installation. Since HDOS
allocates 256 bytes of RAM nemory for each possible disk dr ive,
up to the maximun specified in the device driver, users who never
plan to have 8- inch disk dr ives can save 1024 bytes of RAM memory
space. However,  i f  you later decide to add 8- inch disk dr ives,
you wi l l  have to re- instal l  the deviee dr iver and re-INlTial ize
and SYSGEN aII  of  your bootable diskeftes.

There is another opt ion for you to eonsider.  You may want to
have two copies of the device dr iver l  one for 5- inch only,  and
one for 8- inch only.  Al though this wi l l  nob save any RAM space
for those of you with both 5- inch and 8- inch disk dr ives (because
' each copy of the device dr iver,  when i t  is being used,
occupies approximately 900 bytes of RAM), i t  wi l l  a l low you to
add 8- inch disk dr ives later without having to pay bhe penalty of
the addit ional RAM space now, and you wi l l  not have to reconf ig-
ure the f i rst  device dr iver when you later add the 8- inch disk
drives. AIso, because of the way HD0S assigns logical  disk dr ive
numbers, those of you with both 5- inch and 8- inch dlsk dr ives nay
wanb separate device dr ivers, The disadvantage of having two
device dr ivers is that HD0S has a l in i t ,  of  seven device dr ivers
on a bootable system diskette, and you may exceed that l imit  now
( o r  l a t e r ) .

When you pick a name for the new device dr iverr you nay pick any
two-let ter name except rrsYfr.  Say you pick the name frXXrt,  and
instal l  the device dr iver as rrXX.DVDrr on one of your hard-
sectored Heath mini- f loppy bootable HD0S diskettes. When you
have booted from fhat mini- f loppyr Vou may reference disk dr j-ves
aftaehed to the Magnol ia soft-sectored double-density control ler
board as frXXO:rf  ,  rrXXl:rr ,  etc.  However,  when you then SYSGEN onto
a diskette in (say) I tXXO'rr ,  both the current nSY.DVDtt device
driver and the new rrXX.DVDrr device dr iver are eopied onto the new
SYSGENed diskette, BUT THE NAMES ARE CHANGED (see page 1-87 of
the HD0S 2.0 reference nanual)1 the previous t tXX.DVDtt beeomes
rrSY.DVDfr,  and the previous rrSY.DVDn becones rrXX.DVDn. This is
because a bootable diskefte nust ALWAYS have the device dr iver
used to reference that diskette cal led frSY.DVDrr.

In making your decision as to whether to use one or two device
driversr Iou should know by what names you will be referencing
the var ious disk dr ives on your system. For example, i f  you
decide to use only one device dr iver (named t tDK.DVDn), and i f  you
have two 8- inch disk dr ives and two 5- inch disk dr ives, the
maximum unit  nuqber for the device dr iver wiI I  be r5n (see
above),  and HDOS wi l l  a l locate 1536 bytes for t ,he six possible
d isk  d r ives ,  p lus  900 by tes  fo r  bhe dev ice  dr iver  ( to ta l  2400) .
FOR THIS EXAMPLE, bhe following table shows how HDOS assigns
logical  disk dr ive nunbers:

Hardware Logical disk drive number when booted fron
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uni t  i / :

:  i '  r ' t  l t

; u

uni t  0 :

0
1
2
3

. . , . u . . :  
/ , ,

un i t  1 :

SYO:
SY1 :
SY2:
SY3 :

SY4:
SY5 :

i r l : '
un ib  4 :

SY5 :
SYO:
SY1 :
SY2 :

SY3:
SY4 :

i " " ' ' : ' "
un i t  5 :

SY2 :
SY3 :
SY4 :
SY5 :

SYO:
SY1 :

Heath

SY1 :
SY2:
SY3 :
SY4:

SY5 :
SYO:

f loppy :  
l

12r ' r (1 .?  |

DKO:
DK1 :
DK2 :
DK3 :

DK4 :
DK5 :

4
5
6
7

Using the same exanple, i f  you decide to have two device dr ivers
(named I IDK.DVDn and rrFD.DVDfr),  the maximum unit  number for eaeh
devi-ce dr iver wi l l  be i l1rr ,  and HDOS wi l l  a l locate 1024 bytes for
the four possible disk dr ives, plus 1800 bytes for the two copies
of the device dr iver ( totat 2800).  FOR THIS EXAMPLE, the
following table shows how HDOS assigns logical disk drlve numbers
in  th is  case:

Hardware
unib / l :

0
1
2
3

4
5
6
7

Logical disk drive number when booted from
uni t  0 :  un i t  1 :  un i t  4 :  un i t  5 :  Heath f loppy:

t s!<( 
Znr t 

'  
l1'-, - ' .,- :, 1. . , ^

SY0:  SY1 :  DKO:  DKO:  DK0 :
SY1 :  SYO:  DK1 :  DK l :  DK1 :

F D O :
F D 1 :

F D O :
F D 1 :

S Y O :
S Y 1 :

SY1 :
SYO:

FDO:
F D 1 :

Considering the above assignment of logical disk names and
numbers, there is a quest ion as to whether i t ,  is s inpler to have
one or two device dr ivers for the Magnol ia eontrol ler;  the answer
wi l l  depend on how you plan to use the disk dr ives. We normal ly
suggest using only one copy of the device dr iver.  Regardless of
whether you instal l  one or two device dr ivers, we suggest that
you normal ly boot from the sane dr ive.

I f  you decide to instal l  two copies of the device dr iver,  pick
two di f ferent two-let ter names for the two separate device
drj.vers, and follow t,he TTINSTALLATION'! and 'TSETUP AND USEtt
instruct ions separately for each device dr iver.

We also suggest that you leave one 40-track nini-floppy disk
drive attached to the Heafh H-17 hard-seetored nini- f loppy disk
control ler board for compatibi l i ty with other Heath users. I f ' ' i
you have our or iginal  version of DKH17.DVD (our disk device
driver for the Heath H- '17 control ler) ,  and you boot from bhe
Magnol ia control ler boardr you must L0AD fhe device dr iver for
the  Heath  board  (e .e . ,  ' |LOAD DK:" )  be fore  us ing  i t .

I f  you received an Ult iMeth monitor ROM prior to November, '1981,

you MUST exchange i t  (no charge) for a new one pr ior to boot ing

Lr
I

. {.}r
I

)



HDOs from a soft-sectored diskette;  you may use the Magnol ia ROM
in the inter im.

This device driver wiII support disk dri.ves jumpered for nradial
head loadtt, 8s Magnolia recommends, or jumpered for tfhead load on
s e l e c t r r ( j u m p e r s  o n  Q u m e  8 - i n c h :  o p e n  X ,  H L ;  p l u g  A ,  B ,  C ,  D S ) .

INSTALLATION:

The best way to install the new device driver is to firs! care-
ful ly read and understand in their  ent i rety both this seet ion and
bhe sET command section, and then carefully forlow the steps
below in fhe order given.

1. copy the new device driver from the distr ibution diskette
onto one of your bootable diskettes that has SET, INIT, and
SYSGEN on it:

)uouur srn:
)COff xx.DVD=Syn : DKFMDV3.DVD

where ilxxn is fhe nane you have chosen for the new devlce
driver.  You wtI l  probably also want to copy over the
program TTSTATDDF.ABS|T, a program which reports the status
of the device dr iver and each disk dr ive (see below).

2. Run the program 'DVDDKGENT (provided on the distribution
diskette),  specify ing the maximun f loppy disk dr ive
hardware unit number (0 through 7) tfrat you wlsh to be abl-e
to refer to wit ,h this device dr iver (see above under
nPLANNINGtt) ,  as fol lows:

)SYn:DVDDKGEN xxy:
where uyu is the maxinum floppy disk drive hardware unit
number. You nay specify a maximum hardware unif number
greater than any dr ive actual ly instal led on your computer
system, but that value must not exceed seven (e.9.,
rrSYn: DVDDKGEN xx7: t t )  ,

3.  Use the SET opt ion "8INcHtt or i lNoSINCHrr descr ibed below to
conf igure the device dr iver for 8- inch and 5- inch disk
drive operaf ion, or only 5- inch disk dr ive operaf ion:

)snt xx: SINCH
o r :

)sgr xx: NoSINCH

4. Use the SET command opt lons nMHZBITtt ,  t rTRKSlXrr,  rrTRKS2Xrrr
| |SIDESlfr ,  rrSIDESzrr,  and nSTEP nnr descr ibed below to
configure the device driver for each disk drive that it
wi l l  referenee.

5. Reboot your system disk which contains the new device
driver.

6. Use the INIT program to ini t ia l ize any desired diskettes on
the disk dr ives abbached to the Magnol ia control ler board:

) INIT xxz:
where nzn is the desired disk dr ive to be used for in i t ia l-

t



i zat ion.

7. Use the SYSGEN program to generate any desired bootable
system dlskettes for the dlsk drlves attached to the
Magnolia control ler board. Note (as discussed above) that
the names of the dlsk device drlvers change when copled to
the new SYSGENed diskette. Donrt forget that you nust
t'type spacesn to establlsh the terml-nal BAUD rate the first
time you boot any newly SYSGEI{ed diskette.

If you decide to change the tfSINCHn/t'NOSINCHtr SET optlon, or if
you replace a disk drive with another one that has a slower seek
sbep t iner you must boot a system disk and copy onto i t  (wlth a
nelt narne) a NEW copy of the devlee drlver and proceed with steps
#1-7 above to generate a NEW set of bootable system diskettes.
Any other changes may be nade by sinpty SETtlng new values for
bhe SET optlons and rebooting.

SETUP AND USE:

The SET cornmand:

The SET conrnand pr.ovides three options whlch rnay be speclfied
the device driver as a whole (any unit number specified on
SET connand ls ignored). One or nore of these options are
with a comand of the form:

for
the
SET

)sm DK: (opbion) €optiorD ...

Optlons:

HELP

SINCH or NOSINCH

MHZBIT n

The sET conmand for the device driver also provides three options
whlch nust be sET for EACH drive on the system. One or more of
these optlons are SET wlth a command of the form:

prints a l ist of the valid SET options.

specifies whether or not thls device driver
supports 8-lnch floppy dtsk drives.
SPECIFYING THIS OPTION INVALIDATES ALL
PREVIOUSLY nSETn OPTI0NS (exeept for
IIMI{ZBITII) TON THIS DEVICE DRIVER.

where nnr ls the nunber of the blt used ln
port 362 (octal) or F2 (hexadecinal) to
selecb a higher CPU speed on CPUs with
software-swifchable CPU speeds (0-T).
Spectfying a val id blt nunber (values 0, I ,
and 5 are ignored) causes the device drlver
to switch the CPU speed to 2 Wz durlng
dlsk operations; thls option ls only
required on CPUs that swltch the CPU speed
whlle any 8-inch double-density disketbes
are nounted.



)tt t  DKn: {oprion (optrorp .. .

where rrntt is the HARDWARE unit number (O through T). Thehardware unit number is the nunber used to reference the dlskdrive when you have booted fron drive rtOr. see pages 2-601 6t orthe HDOS 2.0 reference nanual. rF you Do Nor pnovrDE A HARDWAREuNrr NmaEn, THE sET COMMAND AsstIl'tES A VALUE oF ZERO. Note thatone or more options may be specified at a time.

Options:

STEP nn

SIDES1 or SIDES2

where nnntr is the seek step t ime in ni l l i_
seeonds rc-255). Because of the character-
ist , ics of bhe disk control ler board, the
value entered is rounded up to the closest

value in the fol lowing l ist  ( i f  the highesb
value in the l ist  is exceeded, the highesb
value in the l lst ,  ls used):

5 - inch :  6 ,  12 '  20 ,  30
8 - i n c h :  3 ,  6 ,  1 0 '  1 5

specif ies the number of s ides supported by
the instal led disk unit .  This information
is used only by INIT when INITiaIizing a
d iske t te .

TRKS1X or TRKS2X speeif ies whether or not lhe disk dr ive has
twice the sbandard number of tracks per
side. For a 5- inch dr ive the sfandand
number of tracks is 401 for an 8'inch drlve
the standard number ls 77. This informa-
t ion is used only by INIT when INITiaI iz ing
a d iske t te .

The INIT conmand:

Before running INIT, the seek step t ime of each disk dr ive on the
systen must be specif ied with fhe SET conmand. This is because
the INIT progran writes an abbreviated device driver onto the
boot brack for uae during the boot sequence; this abbreviated
device driver will contain a copy of the seek step tine for each
disk drive, The seek step tines are taken from the currently SET
values in the device driver ab fhe tine that INIT is run. The
0NLY lray to ehange the seek step times on the boot track ls to
relNlTial ize the diskette.

When INIT ini t ia l lzes a disk, l t  d lv ides the space on the disk
into clusters. Because of the design of HD0S, a disk cannot have
more than 256 elusters. Therefore, bhe larger the space
avai lable on a disk, the larger the size of a clusber is.  The
following table shows the number of sectors per cluster for
var ious format diskettes:

5- inch, 4O-track, 1-sided, single-denslty:  2
5-J.nch, 40-track, 2-sided, single-density:  4
5- ineh, 8O-track, 2-sided, single-density:  8
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5-ineh, 4O-track, 1-sided, double-density:  4
5- inch, 4O-track, 2-sided, double-density:  6
5- inch ,  8O- t rack ,  2 -s ided,  doub le-dens i ty :  1  0

8-inch, T7-Lraek, 1-sided, single-density:  4
8- inch, 77-traek, 2-sided, single-density:  8

8- inch, T7-track, 1-sided, double-density:  8
8- ineh r T' l - t rack, 2-sided, double-density:  16

When a f i le is ereated, i t  is always al located an integral  number
of c lusters. This means that a f i le may occupy more spaee on a
larger capacity diskette than on a smal ler capacity one. In
part ieular,  a smal l  (2 sectors or less) f i le oceupies the same
percentage of total disk space regardless of the capacity of the
diskette, beeause l t  always.occupies one cluster.

When running INIT, the following messages, sone requiring a
responser nay be issued

Double density {fnSla A xfEsn response initializes the
diskette in double density format,  a rrNOn

ini t ia l- izes the diskette in single densiby
format.

Double sided{YEgf? This message is issued l f  the dr ive
you are attenpt ing to ini t ia l ize on has
been conf igured by SET as double sided. A
i lYESn response ini t ia l izes both sides of
fhe disketfe;  a rrNOrr only ini t ia l izes one
slde. D0 NOT attenpt bo lni t ia l ize bofh
sides of an f- inch diskette thab ls
cert i f ied as single-sided. A single-sided
8-inch diskette has the index hole ln the
diskette jacket in a dtf ferent place than
for a double-sided 8- inch disketbe; some
dlsk dr ives deiect bhe type of diskebte and
refuse to wri te on the second side.

Refornatdfnsy This message is only lssued l f  the- 
diskette in the disk dr ive was previously
ini t , ia l ized in a compatible fornat (s ides,
tracks per side, and density).  A trYESrl

response reini t ia l izes the sector headers
on the disketf e; a rrNOrr skips header
ini t ia l izat ion. NOTE THAT THE PREVIOUS
CONTENTS OF THE DISKETTE WILL STILL BE
nLOSTn, as INIT always creabes an empty
direcbory and writes a nelr boot track and
labe l .

Media check(nO! This messag€ is only issued i f
reformatting lras not $kipped. A |lYEStl

response performs a sector valldiby check
on each seetorg a nNOn sklps the val ldlby

o
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check.

Error in sector nnnn This message is pr inted during a
media check to ldent i fy eaeh bad sector.
The sector nunbers can be entered in re-
sponse to the normal INLI prompt rrSector?rr.

The STATDDF cornmand:

This progran reports the status of bhe device dr iver and each
disk dr ive. The device dr iver must be in memory in order for the
status to be reported. The TTSTATDDF.ABSTT program is invoked as
fol lows:

which report ing
, the program nay

)sutoor *
o r :

)STATDDF

The conf igurat ion.status lnformation reported ref lects the status
AT THE TIME the device driver was last brought into memoryl the
other status information reported ref lects the status detected
AFTER the device dr iver was last brought into memory.

Heath  compat ib i l i t y :

The diskette formats generated by this device dr iver are the same
formats as those generated by the Heath device dr ivers for soft-
sector 5- inch (H-37) and 8- inch (H-47) diskebtes. Both the 8-
inch (H-47) Heath device dr iver and this device dr iver record the
single/double-sided status of an 8- inch diskette in the labe1
record during inibial izat ion, but fhe 8- inch Heath device dr iver
detects double-sided diskeites during mounting by the type of
diskette in the disk dr ive, whereas this device dr iver detects
double-sided diskettes during mounting fron the information
recorded in the labe1 record. I{hat infornation we have about the
5-inch (H-37) Heath device dr iver indicates t ,hat i t  wi l l  support
reading a 4O-track single-sided diskette in an 80-track double-
sided disk dr ive, and that i t  wi l l  support  processing of 40-track
double-sided and 80-traek single-sided disketbes in compatible
disk dr ives. This neans that only the fol lowing incompafibi l iby
ex is ts :

1. An 8- inch double-sided diskefte ini t ia l ized as single-
sided by this device dr iver may not be processed by the
Heath H-47 deviee dr iver.

0f course, a diskette ini t ia l ized using one type of control ler
can only be booted using the sane bype of controller, because the
boot track code created by INIT on!-y knows about the bype of
control ler that created i t .

TECHNICAL INFORMATION :

)srltDor xx:
where'nxxtr  is the name of bhe device dr iver for
is desired. I f  the device dr iver name is rrSYfl

also be invoked as fol lows:
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HDOS interface:

HD0S 2.0 now provides a device independent interface for dlsk
drives as wel l  as ser ial  devices. This means thab disk device
drivers may easi ly be wri t ten for ne$t dlsk devlces. A disk
dev ice  dr iver  f i le  (e .g . ,  DK.DVD)  ac tua l l y  cons is ts  o f  two par ts .
The firsb part ls the norrnal deviee driver t,hat ls loaded by the
systen when needed to reference the appropriate dlsk drl-ve. The
second part is only loaded when INIT ls run; all addltional
device dependenb code needed by INIT ls contained in this second
part .  Each t ine a diskebte ls mounted, the deviee dr iver reads
the label record and determines how to handle the mounted nedia.
An error message is issued i f  the nedia is incompatible with the
disk dr ive. The device dr iver does not al low wri t ing on a

"TRKSIXi l  diskette in a I |TRKS2XTT disk dr ive, because such a
diskefte would then not be readable in a trTRKSlXrr dr ive.

The Magnolia board requires thab any dlsk I/0 be performed with
all interrupts disabled except for those issued by lhe Magnolia
control ler.  This device dr iver disables clock interupfs and
saves and then disables the enable mask of each of the four 8250
serial I/0 ports; the clock and serial port enable nasks are
resbored at the complet ion of each I /0 openat ion. This has
sevenal consequences during dlsk TlOz f i rsb, interrupts are
effect ively disabled for per iods up to one second in some eases;
second, the cLock in memory ( t tTICCNTtt)  wi l l  lose t ime; third,  bhe
normal HDOS tr type-aheadrr is dlsabled, causing typed characters to
be lost l  fourth, any other interrupts wiI I  cause disk errors and
may cause the system to t f  erashtr.

The t ine periods that fhe dlsk dr ive head sbays loaded and thaf
the 5- inch disk dr ive notor stays on afber an I /O operaf ion are
set by the Magnolia disk controller board, and thus may not be
a l te red .

QUIKDATA COMPUTER SERVICE
HENRY E. FALE

2918 S. 7th STREET
SHEBOYGAN, WISCONS]N 53081

(4141 452-4172
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