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3 1/2" DISKETTE DRIVES -

Singie or dual drive units in external enclosure.
Power supply is included. Available as 110 or
120 volt. Compatibie with 3 1/2° single or double
sided diskettes.

ABOUT THIS MANUAL

This manual has been designed 1o accommodate novice as well
as expert users. The contents of this manual are labeled by
seclions and page numbers located at the bottom of every page.
As shown from the table of contents, these numbers indicate
where you are within any given part of this manual. 1-1, lor
example, would indicate you are ke¢ated at the tirst page of the
first section of this manual.

Each numbered section is also cross referenced by page num-
bers and names of sections in the manual. Please note the,
bottom of this page. This section of the manual, for example, is
named “Inlroduction,” section 1, page 2. Users may move freely
through this manual by fellowing page numbers or section name
and numbers.

llustrations, diagrams and schematics have been applied
throughout this manual 1o assist users in better understanding
operating processes and procedures.

Should a user find any parlicular series, set of instructions,
processes or aspect ol this manual unclear or confusing, please
call FLAGSTAFF ENGINEERING's Customer/Technical Sup-
pon at (602)779-3341 to help clarify and/or assist in successful
aperations. This service is provided Iree of charge 1o registered
owners of this system for 80 days from the date of purchase.
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SYSTEM DESCRIPTION

When you unpack the DISKETTE CONNECTION system from
the shipping cartoh, you will find the following items:

1. Adiskette controller card for your particular application. This
card has a 37 conductor "D" connector at one end used to
interface all external drives to this card.

2. 8", 51/4", or 3 1/2" diskette drive cabinet containing either
one or two diskette drives. This unit will either contain only the
diskette drive(s) or be furnished in an enclosure with its own
power supply and power cord. There is an edge connectoratthe
back of each digkette drive. This connector will be used to
interface the drive(s) to your computer. 8" drives have a 50 pin
conductor connector, while 5 1/4” and 3 1/2” drives have 34 con-
ductor connectors.

3. A 37 conductor ribbon cable. The cable has a 37 pin "D”
connector at one end and a 50 pin conductor or 34 conductor
edge connector onthe opposite end, dependingupon the system
configuration you have ordered. Dual drive systems are supplied
with two (2) connectors at the drive end of the cable. This cabie
is used to connect the diskelte drive(s) to the diskette controller
card installed inside of your computer.

The colored stripe at one edge of the cable indicates pin 50 or pin
34 of the edge connectors, and pin 1 ¢n the "D" connector.

4. Power connection cable for 5 1/4” and 3 1/2" disk drives
supplied without external power supply. One end ofthe cable has
a "Y" connector that fits between the existing internal 5 1/4” disk
drive(s) and the IBM power connector.

5. A5 1/4" distribution diskette labeled ‘DISKETTE CONNEC-
TION UTILITY/8.! This distribution disketie contains essential
device drivers required for system operation, and also includes
our excellent diagnostic and utility proegrams. These programs
will be used to confirm proper installation of the system, and
furnish utility routines for use with diskettes used in external
diskette drives.
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The software on this diskette must be used with IBM PC-DOS
versions 2.0 or later.

Complete information on the software included onthis diskette is
contained in the Utility/8 Software Documentation Manual pro-
vided to you with this system.

This distribution diskette is an impartant addition to your software
library. Before you do anvihing else with your computer, loadthe
DOS DISKCOPY UTILITY program from IBM and MAKE A
BACKUP COPY OF THE 5 1/14” DISTRIBUTION DISKETTE
SUPPLIED WITH YOUR FLAGSTAFF ENGIMEERING
SYSTEM!

Alier you have finished making a backup copy, starg the original
diskette in a safe, secure place.
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V9.0 DISKETTE CONTROLLER

Your version 9.0 disk controller card, in the standard default con-
’ figuration for DMA Channel 2, IRGQ 6 operations, should look like

this (not to scale).

NT DAK DRO
a N e |

INSTALLATION AGURE 1: V9.0 Card (soft sectar)

The DMA Channel Jumpers on the V9.0 controller card are

connected thus:

INT 1
INT 2
DAK 1
DAK2 =
DRA1 =
DRQ2 =

1]

W

IRQ interupt Request 3

IRQ Interupt Request &

DMA Acknowledge Channel 1
DMA Acknowledge Channel 2
DMA Request Channel 1
DMA Request Channel 2

NQTE: Thisis a multitasking controlier which will operate 3 1/2",
51/4" and 8" disk drives.
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V9.1 DISKETTE CONTROLLER

Your version 9.1 disk controller card, in the standard detault con-
figuration for DMA Channel 2, IRG 6 operations, should look ke
this (not lo scale}:

T DAK DRQ
[

356 123 123

INSTALLATION FIGURE 2: V9.1 Card {whard sector optlon}

The DMA Channel Jumpers are connected thus:

INT3 = IRQ Interupt Request 3

INTS = IR Interupt Request 5

INTE = IRQ Interupt Request 6
DAK1 = DMA Acknowledge Channel 1
DAK2 = DMA Acknowledge Channel 2
DAK3 = DMA Acknowledge Channel 3
DRG1 = DMA Request Channel 1
DRGQ?Z = DMA Reguest Channgl 2
CRQA = DMA Request Channel 3

NOTE: Thisis a multitasking controller which will operate 3 1/2°,
5 1/4" and 8" disk drives.
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(Back side)

Pin50 ¢ 8"
D
R
l
v
E

Pin 1 0

Power Supply

INSTALLATION FIGURE 3: 8" Disketts Drlve Connections

Connect card 51 to drive P1
__—-_------------_-

ALWAYS CONNECT THE RIBBON CABLE SO THAT THE1
COLORED STRIPE ON THE SIDE OF THE CABLE
L GOES TO PIN 50 OF THE DRIVE CONNECTOR.
ELAGSTAFF 5 1/4” DISKETTE DRIVE
{with built in power supply)
Pin 1 T

Pin34 ¢

il

m«<— 30

Power Supply

INSTALLATION FIGURE 4.1: 5 1/4" Disketle Drive Connections

Cennect card P2 to drive F1
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"

(without bullt In power supply)

Pin 1 - Pin 34
Power

INSTALLATION FIGURE 4.2: 5 1/4" Diskette Drive Connectlons

AN

Connect card 51 10 drive P1

FLAGSTAFF 3 1/2" DISKETTE DRIVE

(without built In power supply)

*Red wire side

Pin 1 ? : ﬂ Pin 34
. —_
Power

INSTALLATION FIGURE 5: 3 1/2" Disketta Drlve Connections

Connect card S1 1o drive Pt ﬂ
* IMPORTANT NOTE: The power connector on the 2 1/27 drive —
connects one way only! Properly hook up ihe power cable by making

sure the red wire side of cable connection is connected as above.

DISKETTE CONTROLLER CARD
General Layout

Pin 1
51

v 0w (m Pin 19

P1
INSTALLATION FIGURE 6: Contraller Card Connectlons b

RED or BLUE stripes on cable edge
indicates "D" connector Pin 1.
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GENERAL CONNECTION LAYOUT

Internal Drive Power Connector Power Connector

——

36"
Flagstaff
Engineering
Y Cannector
External Power
External Drive Cable
|
|
Power
Connector

INSTALLATION FIGURE 7: Diskatta Drive Connections
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DISKETTE CONTROLLER CARD DESCRIPTION

The diskette controller card included with your system is one of
a series of types. Your card may have the hard or soft sector
option instalied depending upoin the system specifications given
1o FLAGSTAFF ENGINEERING at the time of purchase. As
controller cards are updated, new versions willbe re leased. You
may check the upper left hand corner of your controller card to
see which version card you have obtained.

The diskette controller card has an edge connectoron the bottom
of the card. The metalbracketis atlached 1o the back edge cf the
card. The top of the brackethas a slottora retaining screw used
to anchor the card against the rear panef of your computer. Inthis
manual, “Front* designates the end of the card without the

retaining bracket.

A bark of jumper pins are located at the bottom of the card near
the edge connector. Again, depending upon the versicn of the
card, these connectors are layed out differently. The jumpers are
labeled as INT, DAK and DRQ.

Cards will normally have straps on jumper pins marked 2. The
card operales on DMA channel 2 when the jumper pins marked
2 are strapped. Likewise, cards operate on DMAchannel 1 when
the jumper pins marked 1 are strapped.

INT is the interrupt level request setting (IRQ) that the card
operates on. Cards operate on IRQ 6 when the jumper pins
marked 2 are strapped. Cards operate on |[RQ 3 whenthe jumper
pins marked 1 are strapped.

lfthe controlier cardis goingto be usedina PC/XT/AT comptaible
{(ALL non-IBM machines}, then the card should be optioned for
DMA channel 1 use. Ses the Utility/8 software manual for
examples to configure the software device driver for DMA chan-
nel 1 pperation.
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Ll L] WARNING drirird

Older IBM PC/AT Note

Older models of the PC/AT were supplied with long slot bus
expansion connectors on the motherboard that do not have
adequate separators built into the connectors. Your bus expan-
sion connectors should have two molded-inblack plastic separa-
torsthat divide the connector into two sections. If you have an AT
and the bus expansion connectors have only a thin piece of white
plastic separating the sections of the expansion connector, you
should take one of the following actions, since it is possible to
misalign the controller card as much as one and a half full finger
widths.

1. Have the motherboard replaced by an IBM service
center since the bus expansion connectors are
defective.

2 Seat the diskette controller beard in one of the short

slot connectors to insure proper aligment.

3 Seat the diskette controller board in one of the fong
slot connectors while making absolutely sure the
board is as far to the rear of the connector as
possible (NOT RECOMMENED).

If the controller card is misaligned, serious damage may
occurto controllercards (including the Hard Disk Controller
Card) and the motherboard In your AT!
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HARDWARE INSTALLATION PROCEDURES

Installing Flagstaff Engineering’s 8" diskette system on your IBM
PC/XT/AT or comptaible is quite easy. The diskette controller
card, supplied with the system, must be installed inside your
computer in a vacant expansion slot. If you've previously
installed IBM or other third party controller cards in your com-
puter, the procedure will be quite familiar. Ifyou have notinstalled
a card inside your computer before, relax... you dom't need to be
an electrical or computer engineer to complete the installation.

The instaliation procedure is presented as a step-by-step series
of instructions. Please don't hook up any part of the system until
you've read through the installation instructions at least once.
Becoming familiar with the parts of the system and the instruc-
tions will allow you to install the system correctly in a minimum
amount of time,

Toinstall your Diskette Connection system, performthe foliowing
steps:

1. Power down yourcomputer. Setthe power switch onthe
computer and any other units connected to your computer
{expansion unit, external drives, etc.} to the OFF position.

2, Unplug ALL power cords from the computer unit, expan-

sion unit, etc. WARNING--Failure to completely power off all
companents and unplug all power cords could result in sefious
electrical damage to your computer system.

3. Unhook from your computer system all attached
periperhals (keyboard, monitor, etc.) and set well away from your
working area.

4. Remeve the plastic shipping wrapper from the diskette
drive(s] unit. Open the door(s} on the diskette drive(s) and
remove the cardboardinsert(s) usedto protect your drive's heads
during shipping.

5. Remove the cover from your computer and set well
aside. {Ses your system maintenance manual for removal))
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6. The controller card can now be installed in one of the
system expansion slots located at the inside left rear of the
computer unit.

7. To install the controller card, tirst remove the retaining
screw from the expansion slot cover directly behind the system
expansion slot you have selected to use.

3. Remove the expansion slot cover,

9. Hold the controller card by the top and firmly press the
bottomn edge connector of the card down into the expansion slot
in the computer.

10. Place the retaining screw that you previously removed,
through the retaining bracket atihe back of the controller card and
secure to the rear panel of the computer. The controller card is
now instalied.

11. Attach the connector of the ribbon cable supplied by
Flagstaff Engineering to the edge cennector at the rear of the
controller card. The colored stripe that appears on the cable
should be matched with Pin 1 of the edge connector,

12, DO NQT CHANGE ANY SWITCH SETTINGS INSIDE
YOUR COMPUTER.

13. If you are using a 5 1/4" or 3 1/2" drive without a built in
power supply, the power cable needs to be installed.

14.a  On machines with one internal 5 1/4" drive, an unused
cable and connector will be hooked to the machines power
supply. Plug the end of the Flagstaft Engineering power cable
with the "Y' connector on it into the socket on the computer's
unused power cable.

14.b  On machines with two internal 5 144" drives, unplug the
powercabie fromone oftheinternaldrives. Plugthe "Y' connector
end of the Flagstaff Engineering power ¢able into the socket into
the power cable that was disconnected from the drive. Route the
remaining end of the Flagstaff Engineering cable cut the back of
the computer. (See figure 7.)
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15. Replace the cover on the computerand secure the cover
to the unit with the cover mounting screws previously removed.
(See your system maintenance manual for replacement.)

16. Reconnect all external drive cables.

17. Attach the connector of the ribbon cable supplied by
Flagstalf Engineering to the edge connector located at the rear
of the diskette drive unit. If your diskette drive unit has two drives,
your interface catile will have two cable connectors. Aftach a
connector to each drive.

(The colored stripe that appears on the cable MUST be at pin 1
of the B" drive's edge connector or pin 1 of a 5 1/4" drive's edge
connector. See figures 3, 4, and 5.)

18. Plug any power cables from the computer, disketie
drives, expansicn uniis, elc. back into yeur elecirical outlets.

19, Power on your computer system and external drives.

20. There should be no error messages displayed after your
computer is powered up. If an error message is displayed, the
most likely causes are improperly set switches inside the com-
puter unit, cable{s} not reinstalled, or the controller card is not
properly seated in the expansion socket.

i an error message oceurs, power off the system and check for

probiems by going through the installation instructions ance
again to verify that all instruction steps have been properly
completed. If the problem cannot be resclved, first consult the
trouble shooting agdendurmn atthe end of this manual, orcall Flag-
staff Engineering's TechnicatCustomer Suppont department at
{602)-779-3341 for further assistance.
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TROUBLE SHOOTING ADDENDUM
EXTERNAL DISKETTE DRIVE SYSTEMS

This addendum is a qguide to common problems and correc-
tive actions that may be taken to resclve problems with Flagstaft
Engineerning extemal diskette drive systems. Problems that may
ocecur with systems genarally fall into one of the following three
categones:

External diskette sub-system hardware problems
Environmental problems
Conversion problems

Two programs that are provided with Flagstafl Engineering
systems 10 diagnose problems are CHECKS and VERIFYB.
These two programs help indicate specific system and environ-
mental problems that may be manifested during the conversion
process. These two programs are always to be run when a
problem occurs to define the exact cause of the failure.

SUB-SYSTEM PROBLEMS

1. MACHINE WON'T BOOT

PROBLEM:  Diskette centroller card improperly seated in
expansion slot.

REMEDY: Power off machine and reseat card.

PROBLEM: IBM floppy controller card has beenreplaced by
external diskette coniroller card.

REMEDY: Restore original 'BM card to system and put
external diskette controller card in empiy expansion slot.
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2. 61 ERROR {Occurs during boot cperation.)

PROBLEM: IBM floppy controller card has been replaced by
external diskette controller card,

REMEDY: Restore original IBM card to system and put
external diskette controller card in empty expansion skot.

PROBLEM: Machine was re-booted {warm boot) before
FLAGIO.SYS device driver returned from a external diskette
operation.

REMEDY: Cold boot machine to reset DMA channels and
interrupt lines.

3. UNKNOWN ERROR MESSAGE (Diagnostic programs
report UNKNOWN ERROR when executed )

PROBLEM: Indicates controller card is misaligned in the
expansion slot, or that the card is not making contact with all the
connectors in the expansion siot.

REMEDY: POWER DOWN MACHINE IMMEDIATELY.

Remove the controller card and reseat the card as described in
section 4.0.

4. DRIVE NOT READY MESSAGE (Utility and diagnostic
programs report DRIVE NOT READY when executed)

PROBLEM: Diskette drive unit unplugged.

REMEDY: Make sure power cord for Diskette drive(s) is
plugged in,

PROBLEM: Diskette drive unil powered off.

REMEDY: Make sure diskette drive power switch is on.

PROBLEM: Diskette drive not connectad to controller card.

REMEDY: Reseat nibbon cable connectors an diskette
controller card and diskette drive(s).
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PROBLEM:  Ribbon cable reversed going onto diskette drive
(red light always on).

"REMEDY: Remove ribbon cable from drive, tum connector
180 degrees and re-attach cable (red line on cable up on drive).

PROBLEM:  Device driver not being loaded when the ma-
chine is booted.

REMEDY: Make sure a CONFIG.SYS file exists on the
DOS volume that the machineis booted from. The CONFIG.SYS
file must specify the correct device driver for the system. The
device driver must be included on the same DOS volume as the
CONFIG.SYS file, or pathed to in the config.sys file.

PROBLEM: Diskette in backwards.

REMEDY: Remove diskette from drive. Insert diskette into
drive with diskette label facing to the left.

PROBLEM: Inoperative 5 Volt power supply in diskette drive

REMEDY: Call Flagstaff Engineering for information on
possibility of returning diskette drive for repair and service.

5. 8" DRIVE LIGHT ALWAYS ON

PROBLEM: 50 conductor ribbon cable is reversed on edge
connector at rear of dnive.

ACTION; Power down computer and disk drive. Remove

cable fromthe rear of drive. Untwist the cable and reconnect with
red line on cable facing up.
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ENVIRONMENTAL PROBLEMS

1. DMA OVERRUN MESSAGE  (Utility and diagnostic
programs report DMA OVERRUN when executed.)

PROBLEM:  This usually occurs only when system is in-
stalled on PC Compatibles and clones. Generally due to unsup-
ported IBM defined control signals on bus or BIOS incompatibil-
ity. This message indicates that a DMA transfer has failed.

REMEDY: Change CONFIG.SYS file and jumpers on card
1o indicate DMA channel 1, IRQ3 operation.

2. COMMON ERROR MESSAGES GENERATED BY
MISSING OR INCORRECT CONFIG.SYS FILE

oo ; .
: CONFDG.SYSJ,’ CARD JUMPER: CHECKB VERIFY8
OMA IRG DMA 1RO RESLULT RESULT

NONE 2 6 | BAD DISK COMMAND BAD DISK COMMAND

NONE 1 3 | MACHINE REBOOT DISK SEEK FAILED
2 8 1 3 | UNKNOWN ERROR UNKNOWN ERRCR

| 2 6 2 3 | UNKNOWN ERROR UNKNOWN ERRCR
! 2 6 1 8 OMA OVERRUN INVALID DISKETTE FORMAT

o
My
h

UNKNOWN ERROR UNKNOWN ERROR

1 3 1 & 1 UNKNOWN ERROR UNKNOWN EAROR

138 2 3 | DMA OVERRUN INVALID DISKETTE FORMAT

3. DRIVE NOT READY OR UNKNOWN ERROR ON ONE
DRIVE OF TWO DRIVE SYSTEM WHEN PC/36 COMPUTER
INTERFACED TO SYSTEM.

PROBLEM:  PC/36configuration controll ng requests for first
external drive {DOS diskette drive number three).

REMEDY: Change device select jumper on 8 drive to drive
select number 2, or change PG/36 stant-up files so that no virtua!
disketie drives are defined.

TROUBLE SHOOTING ADDENDUM D-4



4, DRIVE NOT READY OR UNKNOWN ERROR ON
EXTERNAL DRIVE NUMBER ONE WHEN USED ON SYSTEM
WITH IBM SUPPLIED EXTERNAL 3 1/2" DRIVE. DRIVE MAY
INTERFACED TO tBM 3 1/2” DISKETTE CONTROLLER
RJELRD IN AN IBM PC/AT, OR THE BACK OF THE INTERNAL
iBM DISKETTE CONTROLLER CARD IN AN IBM PC OR PC/
XT.

PROBLEM: IBM device drver, DRIVER.SYS set up with
parameters of d/:2. Flagstaft Engineering drive and IBM external
drive look like same device 10 syslem.

REMEDY: Change device select jumper on 8" drive to drive

setect number 2. Add parameter to FLAGIC.SYS device driver

statement in CONFIG.SYS file to read as follows:
DEVICE=FLAGIQ.8YS (D=2,6,3E8) {T=2,6,350) E=2

The added parameter, E=2, will pass all requests for DOS drive

2 (the first external drive) to vector being controlled by
' DRIVER.SYS.

DRIVE SYSTEM WHEN PC/36 COMPUTER INTERFACED
TO SYSTEM.

CONVERSION PROBLEMS

1. SECTQOR or TRACK NOT FOUND {Utility and diagnostic
programs report SECTOR or TRACK NOT FOUND when exe-
cuted.)

NOTE* This message is normalin many programs during format
identification.  If the message is folliowed by “GOOD
CPERATION", then everythingis as it should be. if the message
persists, the following problems may be occurnng:

PROBLEM: Diagnostics being performed on hard sector
diskette.

REMEDY: Use double sided, double density soft sectored
diskettes for diagnostic checks on system.
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INTRODUCTION

Installing the Flagstaff Engineering 8
inch diskette system on your IBM PC, PC/XT
or PC/AT computer is quite easy. The
diskette controller card supplied with the
system must be installed inside your
computer. If you have previocusly
installed IBM or third party controller
cards in your computer, the procedure will
be very familiar. If you have not
installed a card inside the computer
before, relax; you don't need to be an
electronics engineer to cemplete the
installation.

The installaticn procedure is presented as
a step-by-step series of instructions.
Flease don't hook up any part of the
system until you have read through the
installation instructions at least once.
Becoming familiar with the parts of the
system and the instructions will allow you
to install the system correctly in a
minimum amount of time.

1.0 SYSTEM DESCRIPTION,

When you unpachk the 8 inch diskette system
from the shipping carton, you should find
the following pieces:

1.1 An 8 inch diskette drive enclosure
containing either one or two diskette
drives. This unit contains its own power
supply and power cord. At the back of the
unit is a %@ conductor edge connector

This ceonnector will be used to interface
your 8 inch drive{s) to your computer.
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1. i
2 b diskette controller card. This card

n ) .
ust be installed ingide Your computer.

1.3 A s5p conductor ribbon cable. The

cable has identical 58 pin connector

8 on
each end.

: Thig cable is used to connecy
the 8 inch diskette drive{s) to the

diskette controller card inside your
computer.

-4 A 5 1/4 inch distribution diskette
labeled UTILITY/8. This distribution
diskette contains diagnestic and utility
Programs. These programs will be used to
confirm proper installation of the system,
and furnish utility routines for use with
E inch diskettes. The software on thig
diskette must be used with IBM PC-DOS
versions 2.8 or higher.

Complete information on the diagnostic and
utility programs 1s contained in the
Utility /8 Seoftware Documentation Manual
provided with your system.
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2.0 DISKETTE CONTROLLER CARD DESCRIPTION.

The diskette controller card included with
your system is one of two types. The card
is either a Model S5 or a Model D,
depending on the system specifications
given to Flagstaff Engineering when you
placed your order. To properly install
your diskette card, you must identify the
type of card you have.

2.1 GCard Type Identification

The diskette controller card has three
edge connectors. There is an edge
connector on either end of the card, and
an edge connector on the bottom of the
card. A& metal bracket is attached to the
back edge of the card. The top of the
bracket has & slot for a retaining screw
used to anchor the card against the rear
panel of the computer. The front of the
card is the end without the retaining
bracket.

The controller card shipped with your
system has a gquality control tag located
on the component side of the card. This
tag will have either a letter “D", or

"S* printed on it. A Model D controller
card is indicated by a "D" on the tag.

4 Model S contreller card is indicated by
an "S" on the tag.

The Model 8 diskette contreller card
provides interface and control functions
for 5 1/4 inch diskette drives and 8 inch
diskette drives. The Model £ diskette
controller card is designed to replace the
standard IBM controller card in your
computer.
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The Model S centroller card can be used
with an IBM PC or IBM PC/XT computer. The
Model 8 card CANNOT be used with an IBM
PC/AT computer.

The Model D diskette contreller card
provides interface and control functions
for B inch diskette drives only. The
Model D controller card is designed to be
installed as an additional controller card
ingide your computer.

The Model D controller card can be used
with an IBM PC, PC/XT or PC/AT computer.
You must have at least one unused
expansion slot available in your computer
to use the Mcdel D card.
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3.9 HARDWARE INSTALLATION PROCEDURE.

To install your 8 inch diskette system,
perform the following steps.

3.1 Set the power switch on the computer
system and any other units connected to
your computer {expansion unit, ete.) to
the OFF position. Unplug ALL power cords
from the computer unit, expansion unit,
etc, **»* WARNING *#** Failure to
completely power off all units and unplug
ALL power cords could result in serious
electrical damage to your computer system.

3.2 Unhook the monitor cable and then
remove the monitor from the teop of your
computer. Move any external devices
{keyboard, monitor, printer, etc.) away
from your work area.

3.3 Remove the plastic shipping wrapper
from the 8 inch diskette drive{s) unit.
Open the door(s) on the 8 inch diskette
drive(s) and remove the cardboard insert
used to protect the drive heads during
shipping.

3.4 The cover of your computer unit must
be removed to install the diskette
controller card. Remove the five cover
meunting screws at the back of the
computer .

3.5 Blide the cover toward the front of
the computer unit and then set the cover
aside. You can now access the system
expansion slots located at the inside left
rear of the computer unit.
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3.6 If you are installing a Model S
diskette controller card, follow
instructions 3.6.1 through 3.6.11, then
continue your installation by going to
instruction 3.8 If you are installing a
Model D diskette contreller card, ekip
instructions 3.6.1 through 3.6.11 and
gtart at instruction 3.7.

3.6.1 Model S Card Installation.

Install the Model S card by first loscating
the 1BM diskette controller card supplied
with the computer. The IBM diskette
controller card is normally located in the
expansion slot closest to the power
supply. The IBM card can be easily
identified by the ribbon cable that runs
between the card itself, and the 5 1/4
inch diskette drives already in the
computer.

3.6.2 Mark the top of the ribbon cable
connector attached to the IBM card with a
small piece of masking tape, or felt
tipped marker to indicate the top of the
connector.

3.6.3 Unscrew Lhe retaining screw located
at the top rear of the IBM diskette
contreller card.

3.6.4 Lift the card free from its
expansion slot.

%.458.% Remove the ribbon cable connector
that you previously marked with masking
tape or felt tip marker from the IBM card.
35.6.6 Place the IBM card in a safe

storage area.
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3.6.7 Place the ribbon cable connector
with the top previously marked onto the
FRONT edge connector of your Flagstaff
Engineering Mcdel S diskette controller
card. Remember, the front of the Model S
card is the end without the metal bracket
on it.

3.6.8 Route one end of the 50 conductor
cable supplied by Flagstaff Engineering
through the open slot in the back of the
computer unit. Both connectors of the
cable are exactly the same, so either end
may be used. However, the red arrow that
appears on the connecters of the cable
MUST be pointed up.

3.6.9 Attach the connector of the 52
conductor cable supplied by Flagstaff
Fngineering to the edge connector at the
rear of the Model 8 controller card. The
red arrow on the cable connector MUST he
painting up.

3.6.1# Hold the Model 5 contreller card
by the top and firmly press the bottom
edge connector of the card into the
expansion slot in the computer.

3.6.11 Place the retainer screw
previcusly removed through the retaining
bracket at the back of the Model 5 card
and secure to the rear panel of the
computer. The Model 8 controller card is
now installed.
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3.7 Model D Card Installation.

The Model D diskette controller card may
be installed in any open system expansion
slot in the computer. To install the
Model D controller card, first remove the
retaining screw from the expansion slot
cover directly behind the system expansion
slot you have selected to use.

3.7.1 Remove the expansion slot cover.

3.7.2 Route one end of the %2 cecnductor
cable supplied by Flagstaff Engineering
through the open slot in the back of the
computer unit. Both connectors of the
cable are exactly the same, so either end
may be used. However, the red arrow that
appears on the cable connectors should be
pointed up.

3.7.3 Attach the connector of the 50
conductor cable supplied by Flagstaff
Engineering to the edge connector at the
rear of the Model D controller card.
Remember, Lhe rear edge of the card is the
edge with the metal retaining bracket
attached. The red arrow on the cable
connector MUST be pointing up.

3.7.4 Hold the Model D controller card by
the top and firmly press the bottom edge
connector of the card into the expansion
slet in the computer.

3.7.%5 Place the retaining screw that you
previously removed. through the retaining
bracket at the back of the Model D card
and secure to the rear panel of the
computer. The Model D controller card is
now installed.
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3.8 DO NOT CHANGE any switch settings
ingide the computer.

3.9 Replace the cover on the computer and
over to the unit with the five

secure the ¢
emoved.

cover mounting screws previously r

3.18 Reconnect all external device
cables.

2.11 Attach the connector of the 5@
conductor cable supplied by Flagstaff
Engineering to the edge connecter located
at the rear of the 8 inch diskette drive
The red arrow on the connector

unit.
If your 8 inch

should be pointed up.
diskette unit has two drives, your
jnterface cable will have Two cable

connectors Attach a connector to each

drive.

z.12 Plug any power cables from the
computer, 8 inch drive, expansion unit,
etc. back into your electrical outlets.

3,13 FPower on your computer system and &
inch drive.

3,14 There should be no error messages
displayed after the computer 1is powered
up. If an error mesSage is displayed, the
most likely causes are improperly set
switches inside the computer unit,
cable{s) not reinstalled, or the
controller card not properly geated in the
expansion socket. If an error mMeEssage
occurs, power off the system and check

for problems by going through the
installatien instructions to verify t
all instruction steps have been completed.
If the problem cannot be resolved, call us
at 6@2-774-5188 for assistance.

hat
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4.0 SOFTWARE INSTALLATION PROCEDURE

To use the 8 inch diskette drive{s) with
your computer system, a software I1/0
driver MUST be included in DOS when DOS is
booted into your system. The following
instructions will detail the installation
of the I[/0 driver.

4.1 A S5 1/4 inch distribution diskette is
included with your B8 Inch diskette drive
system. This distribution diskette is an
important addition to your software
library, since it contains diagnestic and
utility programs that support the 8 inch
drives. Before you do anything else with
your computer, load the DOS DISKCOPY
utility program from IBM and MAKE A BACKUP
COPY OF THE 5 1/4 INCH DISTRIBUTION
DISKETTE SUPPLIED WITH YOUR FLAGSTAFF
ENGINEERING SYSTEM. After you have
finished making the backup copy, store the
original diskette in a safe place.

4.2 A diskette device driver module MUST
be included in the DOS you boot into your
computer to provide support for the 8 inch
drive{s). Each volume of a diskette or
hard disk that is used to boot from MUST
contain a copy of the device driver module
and a CONFIG.SYS file which specifies that
the device driver is to be loaded into the
system. Two separate device driver
modules are included on the 5 1/4 inch
distribution diskette. The module you
copy onto bootable volumes is defined by
the type of diskette controller card
installed in your computer.

If you have a Model S diskette controller
card, you must use device driver BIGS.COM.

Installation Guide 11



If you have a Model D diskette controller
card, you must use device driver BIGD.COM.

The device driver module and CONFIG.SYS
file MUST be copied to the root directory
of any bootable volumes. If these files
are copied to sub-directeories, they will
not be loaded into the gystem when DDS is
booted.

4.3 1If you have a Model 8§ diskette
controller card installed in your system,
perform installaticn steps 4.3.1 through
4.%7.2 and then go to instruction 4.5. 1If
you have a Model D diskette controller
card installed in your system, perform the
ingstallation starting with instruction
4.4.

4.%3.1 To support a Model S5 diskette
controller card, copy module BIGS.COM from
the distribution diskette onto bootable
volumes you will be using.

4.3.2 A CONFIG.SYS file must be created
on beotable volumes to specify that module
BIGS.COM should be loaded inte the system
when DOS is booted. If your system does
not already use a CONFIG.S8YS5 file, then
create the file by copying CONFIGS.SYS
from the distribution diskette onto your
bootable volumes. After you have copied
the file, rename the file CONFIG.S5YS. If
your system already uses CONFIG.SYS, then
the following two statements must be added
to the file:

DEVICE=BIGES.COM

BUFFERS=4
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4.4 To support a Model D disgkette
controller card, copy module BIGD.COM from
the distribution diskette onto bootable
volumes you will be uging.

4.4.1 A CONFIG.SYS file must be created
on bootable volumes to specify that module
BIGD.COM should be loaded into the system
when DOS is booted. If your system does
not already use a CONFIG.SYS file, then
create the file by copying CONFIGD.SYS
from the distribution diskette onto your
bootable volumes. After you have copied
the file, rename the file CONFIG.SYS. 1If
your system already uses CONFIG.S8YS, then
the following two statements must be added
to the file:

DEVICE=BIGD.COM

BUFFERS=4

4.5 If you are already using CONFIG.3YS
with your system and loading more than cone
device driver, CONFIG.SYS may need to be
changed. OSome device drivers may need to
be loaded in a certain order to operate
properly. The BUFFERS parameter may also
need to be changed for ycur system to
operate. If you experience a problem with
this, then give us a call at 662-774-5188.

4.5.1 With CONFIG.SYS and either BIGD.CDM
or BIGS.COM installed on your bcocotable
volumes, relecad the DOS inte your
computer. If the bootable volume has heen
set up properly, then a message will
appear on ycour screen verifying that the
Flagstaff Engineering 8 inch diskette
device driver has been loaded. This
message should appear BEFORE the system
date and time message.

4.6 Your 8 inch system is now installed.
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5.8 SYSTEM VERIFICATICN

5.1 8 inch diskhette handling. The 8 inch
diskette drive units supplied with your
gystem operate in a different manner from
the % 1/4 inch drive units on the IBM
computer. &8 inch diskettes must be
inserted into the drive{s)} with the label
slde of the diskette facing left. The
write protect notch on 8 inch diskettes
work exactly opposite from those on 5 1/4
inch diskettes. An B inch diskette can
only be written on when the write protect
nolch is covered by a diskette tab. If
the write preotect notch on an 8 inch
diskette is uncovered, the diskette can be
read by your computer, but not written to.

5.2 The 8 inch diskette drive{s) should
be c¢hecked for correct operation before
using the drive(s) to sBtore data files or
programs. A diagnostic program called
CHECKB is provided on the distributicon
diskette. The CHECK® program is designed
to test the 8 inch diskette system
hardware and diagnose any problems Tound.

5.2.1 Use a good guality double sided
double density 8 inch diskette {IBM 2D)
when running CHECKS8. CHECKB will run
using a single sided diskette, but only
Head @ will be checked for operation on
your 8 inch drive(s). A double sided
double density diskette is regquired to
make sure both diskette drive heads are
working properly.

5.2.2 USE A BLANK DISKETTE WHEN RUNNING
CHECK8. ALL DATA ON THE 8 INCH DISKETTE
WILL BE DESTROYED.

Installation Guide 14



5.3 Lcad CHECKB from the 5 1/4 incgh
distribution diskette. After loading, the
program will dieplay a message and prompt
the uger to insert an 8 inch diskette into
the drive and select either the first
{device 1) or second {device 2} drive
unit. Insert the diskette into the drive
and then type the appropriate number for
the drive you want to check and press
ENTER.

5.3.1 The program will then write out to
and read back from the 8 inch diskette
drive, all valid sector sizes for both
single and double density formats.
Various sections of the diskette are
written to and read to verify that all
valid commands which may be sent to the
diskette drive work properly.

5.3.2 The number of temporary read errors
displayed when running this program should
not be greater than two. If any permanent
errors occur, you should retry the test to
see if the errors always occur at the same
diskette location. If the errors occur at
the same diskette location, the problem is
most likely a bad spot on the diskette.
Use a different diskette and rerun the
program to make sure the problem was with
the first diskette, and not the system.
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INTRCDUCTION

This manual is designed to assist the user with the diagnostic and utility
programs that make up the Flagstafi Engineering Diskette Connection
Syslem. The Utilites/B diskette contains the following files:

DEVICE DRIVYERS AND RELATED FILES:
CONFIGD.SYS Contiguration tile for diskette contraller card.

CONFIGX.SYS5 Configuration file with sample DOS devica
parameters.

FLAGIQ.SYS Device driver for disketta and tape controlier cards.
FLAGX.SYS Devica driver to allow use of external devices as
DOS drives.

FLAGINS.5YS  Installs table entires for FLAGX SYS
INT13C ASM 8088 assemblar source fila for device driver

accass,
DEMO.C Source code in “C” tor device driver access
demonstration.
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DIAGNOSTIC PROGRAMS:

CK8 Chack sxternat drive readwrite.

IFY8 Check external drive operations.
FILEGEN Build DOS tast data fila.
D8 Display disketta sectar ID's.
UTILITY PROGRAMS:
CPY8TOS Copy external diskette data to DOS liles.
CPYSTOB Copy DOS files to extarnal diskettes.
COPYSB Duplicate 8~ diskettas using a single drive.
EDITS Display and edit axternal diskette sectors.
DOSFMTS Format external DOS disketies.
FMTBINS Installation of diskette format in DOSFMTS.
DCOPY Copy DOS file to smaller files.
DFILE Displaysedit DOS file records.
ABOUT THIS MANUAL

* the sections deseribing program operations, kayboard entries are
indicated by key names or characters inside angle brackets:

<ENTER: means the "ENTER" key;

<Y means the “Y" key;

<Q1001> means the digits 0, 1, 0, 0, and 1.
PROGRAM OPERATION

The pregrams may be copiad to and executed from any DOS diskette or
hard disk volume desired. Programs are run by typing their names at the
DOS system prompt:

A> zprogram name>
Program prompts farkey entries are issued by the progtamsintheforms:

(DEFAULT/RANGE OF ENTRIES) and
(DEFAULT/OPTION1,OPTIONZ OPTION3)
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At the prompt, “ENTER DRIVE NUMBER (1/2-4)?", pressing the
<ENTER> key will selact the default entry of "1”. Optional vaiues may
ba entarad by pressing <2», <3>, of <4> followed by the <ENTER> kay.

EXTERNAL DEVICE TYPES

The utility and diagnostic programs can access several types of external
devices through the Flagstaff Enginearing diskette controller card. The
programs will prompt tha usaer for the device typs being used. Extarnal
davice types ara indicated by a single alphanumeric character, Davice
types for diskettes and drives are;

Table 1: External Device Typas

8: 8" diskette or drive.

5. 5-1/4" 48 TP1 360K device or driva.

Q: §-1/47 96 TP! 720k quad density.

H: 5-1/4" 96 TPl 1.2 meg. high dansity.

3; 3-1/2" 135 TPI1 300 APM drive.
(3-1/27 Data Ganeral diskettes.}

EXTERNAL DEVICE NUMBERS

The ulility and diagnestic programs access up to four (4) external
diskette drives through the Flagstafl Enginearing diskette controliar
card. Tha programs will prompt the usar for the drive number being
used. External drives are indicated by a single numeric character.
External drive numbers are definad as:

1: first external drive off rear of diskette
cantroller card.

2. second external drive off rear of diskette
corroller card.

3: third extarnal drive off front of disketia
controllar card,

4. fourth external drive of front of diskette !
controller card.
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ABOUT 8" DISKETTES AND WRITE PROTECTION

0se users familiar with using 5-1/4"

tectin_g a- dis_kenes is exactly the opposite of what you're used to.
Whenl using 8" diskettes, there must be a write-protect tab covefing the
notchin the side of tha diskette n orderto write toit. An B diskatia is write-

Protected whaen there is notabaver the notch. Most of the diagnostic and

utilty programs included in this package will issue an errar message
similar to this;

diskettes, the methad of write-

DISKETTE WRITE PROTECTED

!f the program atiempts to write to 2 protected disketta, Write-protection
is irrelevant, of course, 1 the disk

ette is only being read (such as in
CPYBTOS).

DEVICE DRIVERS

Whan you install external drives that are connacted 1o the Flagstaff
ineering diskette controller card, you must also install a software
ﬂule, called a device driver, that the operating systam {DOS) uses 1o
communicate with the disk drive(s). Tha device driver is in a file called
FLAGIO.SYS onthe distribution disketta. In order for yaur system to use
this davice driver, two conditions must ba mat:

1. The device driver (FLAGIO.SYS) must be present inthe roat direclory
of any volumes—diskettes or hard disks—that will be used ta boot the
system (the “"boot volume™ is the disk or diskette that is first read at
system stant-up time). Therelore, if you plan on using a number of
disketies to start the system from (in drive A:), then each diskette must
contain FLAGIOQ.SYS in the root directory.

2. A spacialfile used by DOS called CONFIG.SYS must also be present
in the root directory of any "boot volumes,” and it must contain a
statement that identifies FLAGIO.SYS as a device driver to the system.
This is an ASClifile that can be crealed or modified with any simple text
editor, or can be created directly from the keyboard (sep
the section in the DOS reference manual on "Creating a Batch File™. If
your system doesn't already have a CONFIG.SYS file, you can copy the
§' s CONFIGD.5YS from the distribution diskelte onto your bootable
volumes, then rename the file CONFIG.SYS. CONFIGD.5Y5 uses the
default paramelers for the device drver, which are suitable for the
majority of IBM PC/XT/AT systems,
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THE CONFIG.SYS FILE

This statament, identitying the device driver to the system, must ba
prasent in CONFIG.5YS:

DEVICE=FLAGIO.SYS (D=2,6,3E8) (
(The space before the left parenthesis is required).

This sets up the disk controller card with the default values. If these
values work with your system, than you probably dan't need (or even
wanl!} to know what they mean. However, if your machine is a “clone”
{non-IBM}, or it you hava other cards or devices installed in your machina
(such as acommunications adapter or a second printer), then there may
e hardware or software conlicts that require changing these parame-
ters.

Sea Appendix A for a fuller, more technical explanation of the device
driver parameters, or cantact technical support at Flagstaff Engineering
for advice (602) 779-3341).

The CONFIG.SYS file must also contain a BUFFERS statement:
BUFFERS=x q

whera x is a numbaer equal to or greater than 4. Add this statement if it
isn't already in the file, ar medity tha existing ane if needad.

If you are already loading other device drivers in CONFIG.SYS, you
may naed to change the order of DEVICE statements for the system to
operale correctly. The order of statements is tha order in which the
device drivers arg actually loaded by DOS. If changing this doesn't
recclva a problem, fefer to the discussion of driver parameters above.
Alier CONFIG.SYS and FLAGIO.SYS are installed, you must rebootthe
system for the device driver to be instalied (use the threa-kay <CTRL=-
<Al T> <DEL> "soft” boot, or lurn the machine off, then on again).

1 evarything has been properly set up, a message should appear
varilying that the Flagstaff Engineering diskette device driver has been
loaded; this message should appear BEFORE the system time and date
messages, if any. ! this message doesn'i display, either GONFKG.SY:
or FLAGIC.SYS are incorrect or are not present on the root directory zi
the bool voluma.
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Note that the davice driver, FLAGIO,SYS, makes tha disketts cantrolier
card andthae drives attached fo it available to the system as an I/ device.
NOT, however, letthe system use these extamal drives as DOS
cas. DOS will natbe able o communicate to the drive, whichmeans
that you cannot use tha DOS COPY or DIR commands on this drive, or
run any applications that expectto usathe drive as aDOS drive (e.g., D).
In order to make DOS recognize the drive as a DOS davice, with a drive
letter assigned to it, you must install a second device driver known as
FLAGX.SYS. This file is also on your distribution disketta.

USING FLAGSTAFF ENGINEERING EXTERNAL DRIVES AS DOS
DEVICES USING FLAGX S5YS

The secondary device driver FLAGX.SYS dalines external Flagstall
Engineering drives as legal DOS devices. You must use this driver if you
needto usethe DOSFMTE program, other application programs or DOS
commands, such as COPY, DELETE, DIR or TYPE, to access DOS
diskettes in the extarnal drives,

FLAGX.3YS contains a table of diskette formats (maximum of 16). As
bled, this device driver contains NO entries in the format table.
m:; are placed in the table using FLAGINS. When instalied, each
entry in the table must ba given a name of from 1 to 8 characters. This
name is then used antha command ling in CONFIG.5Y5 to pass format
informalion for a specific extarnal driva to FLAGX.SYS.

If only the name and daevice type are specified, then the device driver
obtains the remaining parameters lor the BPB from the boot recard of a
DOS diskette when it is read. This type of entry allows diskettas using
diffarent farmats to be lreely exchanged in the same diskette drive. For
diskettes which do not have valid boot sectors, all the parameters must
be filled in. In this case, the device driver will never attempt to read the
boot sector from the disketta.

INSTALLING PARAMETERS INTO FLAGX.SYS (FLAGINS):
Run this program to add or medify the diskette type table in the devica

driver FLAGX.5YS. The location of external disketles must be specified
p on the command line on CONFIG.SYS.
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FLAGINS - Inatalllng parameters into FLAGX.SYS
The general form of the secondary device driver statament is:
Davice=FLAGX.SYS duname [d=name]

d = External drive number 1 10 4
name = Format name a specified atinstall time with FLAGINS.

The davice driver paramelars (d=name) create logical drivas, each with
a unique drive letter {such as D:); each logical drive associated with a
physical devica (the driva identified by "d"), and a centain type of diskatte
{nama}; and each logical device is assigned a drive letter in sequance
by DOS, starting wilh the existing drives in the system. If your system
hastwo 5 174" drives (A and B:) and afixed disk {C:), the next logical drive
assigned will be 0. Since the drive lattars are assigned 1o logical, not
naecessarily physical, devices, you can associate more than ana type of
diskelte with a physical drive. This can be confusing, so hare's an
sxampla,

The lollowing CONFIG.5YS statement defines four (4} logical drives:
DEVICE=FLAGX.3YS (1=IBMBSM, 1=8U, 3-QU, 4=HDU)

The davice names used an tha command line were created in FLAGINS.
In this example, IBMBSM is a defined format, single sided B~ DOS
disketie {the boot sector of the diskette will be read by the davice drivar
to define physical farmat). QU is an undefined, 5 1/4", 96 TPI format.
HDU is an undefined, 5 1747 high density format,

Assumingthree (3) internal drives in the system {A:, Bz, and C:), four (4)
logical drives will be added--0;, E:, F: and G.. The drives will ba set up
as follows:
Drlve D: uses device number 1 {first physical drive off of
externaldisketta controller card). "8SM™, which indicates an 8,
single sided, single density, DOS disketle.

Driva E: uses device numbar 1 (first physical drive off of
extarnal diskette contrallar card). K is an 8" drive that wili
access any yalid DOS formatied, 8" diskettes.

Drive F: uses device number 3 {third physical drive off of
extarnal diskette controllar card). Ris a 96 TP, 5 174" drive that

will access any valid DOS tormatted, 96 TPI, quad dansity
diskette,
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Drive G: uses device numbar 4 {lourth physical driva off of
axternal diskette controliar card), ttis a 48 TP, 5 1/4" drive that

will accass any valid DOS formatted, 48 TPI, quad density
diskette.

PREDEFINED DISKETTE FORMATS

FLAGX.SYS is supplied with the following predefined format names:

Name Format
IBMBLG 8" single sided, single density
IBMBSM 8" double sided, double dansity
IBMHD 5 144" 96 TP, 1.2 meg, high density
IBM360 5 1/4" 48 TP, 360k
IBM3 3 vie", 720k
IBMQUAD 5 1/4" 96 TP, 720k, quad dansity
NECALG 1" NEC, 1024 byta sector
BU 8" undefined
HOU 5 1/4" high dansity, undefined
Qu 5 1/4" quad density, undefined
5L 5 1i4" 48 TP, undsfined
. 3U 3 1/2", undetined
Sample run:
Ca FLAGINS

Enter device driver name [o Instalk: FLAGX.5YS

4 FLAGSTAFF ENGINEERING
DOS external device driver Installation

Entry name for loading &
Diskette Iype (8/5/3/H/Q) b

<BPB> <Physical=
e above o0 above
Byles per secter = Density {s/d) kK
Secolors per allocation unl d Sides {1/2]) |
Reserved seclors [} First sector (0/1)m
Number of lals f Seclors/lrack N
Number of directory entries g

Media descriptor

Sectors per FAT

Total sectars In media h
i
i Table entry number p

Reply

tESC:abarl ENTER=Updale racord PgUp=Previous PgDn=Next End:Done‘

Example screen: FLAGINS to install FLAGX.SYS
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Table 2; Drive Unlt Numbers

typical
assignment

0: 1st internal 5-1/4" drive —

1: 2nd internal 5-1/4" drive —

2; 1st external® drive 8"/5-1/4~

3: 2nd external” drive B/5-1/47/3-1/2"

4: 3rd external* drive B 5-1/4713-1/2"

5: 4th external® drive 3-1/2" high-density

" external drive is defined by device selpct jumpsr an drive

Drive select jumpers are as fallows:

External Drive(s)

1 2 3
8" driver DS1 Ds2 Ds3
5-14/4" driver DSso DSt Ds2

Table 3: Device / Media Type Numbers

{see second table for media and format description)

DsS4
Ds3

# diskette type
o 5-1/4" guad density, 96 TP|
1 3-1/2" Data General
2 5-1/4" standard 360K PG format, 48 TPI
3: 5-1/4" PC/AT high density (1.2 megabyte)
4: 8" standard DOS interchange NEC format
5: B" —see below
g: 8" —see beiow
7 8" —see below
83 currently undetined (for future use).

disk madia no, no. sector
# zize type cyls. files size
00 5-14gn DSOD 80 112 512
i3 DsDD 80 12z 512
20 5147 DSDD 40 142 512
351440 DSDD 80 224 512
4. g 585D 77 68 128
8" DsSpo 77 72 255
E g bspo 77 96 512
7oB" DSDD 77 335 512

Utility/s Device Drivers

2-8



The device driver parameters {d=t) creats logical drives, sach with a
unique drive letter (such as D:). Each logical drive is associated with a
ical device {the drive identified by *d"), and a certain type of diskette

). Eachlogical device is assigned a drive letter in sequence by DOS,
starting with the existing drives in tha system: if your system has two 5-
1/4" drives (A: and B:) and a fixed disk (C:), the next lagical drive
assigned will be D.. Since the drive letters are assigned ta Iogical, not
necessarily physical, devices, you can associate more than ane type of
diskette with a physical drive. This is confusing, so an example may help.

The iollowing CONFIG.SYS statement dafines 4 logical drives:
DEVICE=FLAGIOX.SYS {2:4,2=6,4=0,5=3)

Assuming 3 internal drives in the system (A:, B: and G2}, four logical
drives will be added—D:, E:, F: and G:. Tha drives will be set up as
follows:

DRIVED: uses device number 2 (1st external drive connected
to Flagstaff Engineering Controller Card), and is an 8™ drive
using type four (4) disks (standard DOS interchange NEC

#‘ format}.

DRIVE E: uses tha same physical device as drive D: above,
since the device number is the same, but ft is a separate logical
drive that reads and writes type 6 disks (8", 77 cyls., 86 files).

DRIVEF: usesdevice number 4 [3rd external drive cannected
lo Flagstaff Engineering Contraller Card}, and uses type 0
disks (5-1/4" quad density or 3-1/2" Data General disks},
depending on the physical drive type.

DRIVE G: ussesdevice number5 (4th external drive connacted
to Flagstaff Engineering Contrallar Card), and uses typa three
{3) disks {5-1/4" high density).

When setting up the configuration parameters, keep in mind that the
device type must match the physical drive it is associated with. An 87
drive cannot have a type number that tries to make it look like a 3-1/2"
or 5-1/4" drive.

Tofarmatdisksto useinexternal drives defined as DOS devices threugh
FLAGIOX.SYS, you can use the DOSFMTS utility program.
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DIAGNOSTIC PROGRAMS

Diagnostic programs are included on tha distribution diskette for usa in
verifying carrect disketle operation and tracing diskette problems.

To exit any diagnostic program while it is running, press <CTRL> <Cx.
On octasion, the Control-C sequence may not terminate the pragram.
H this oceurs, press <GTHL> «<BREAK: to end the program.

8" diagnostic programs includa:

CHECKB.EXE  Check readiwrite operations of external diskette

drives,
FILEGEN.EXE Create DOS test files.
ID8.EXE Display sector ID's from external diskettes.

VERIFYS.EXE  Verify format of external diskettes and overall
system opaeration.

CHECKS.EXE

CHECKE checks 8™ diskettes and verifies that they can be read from and
written to praperly. This program is used by Flagstal! Engineering to
check and verify the operation of each exiernal drive received from the
factory.

CHECKB will verify readfwrite operations of the drive by configuring The
diskefte with various sector sizes in both single- and double-density
formats. Data is written to the diskette and ther read back using each
format 1o verify operation.

Alter the initiad read/write test, the program will reformat the diskette as
double-density with 512-byta sactars. This diskette format is genarally
the most difficult to write data to. If the program detects an error while
formatiing any track, the program will dispiay a non-zero status code.
The program will then try to reformat the track in question. The retry is
usually successful. If the track formatting error stilloccurs after 5 retrias,
the pragram will issue a message to use a different blank diskette fortha
test.

After formatiing is complete, the program will read selected sectors an
the diskette. The read opsration will begin with cylinder 1, and the
program will step forward 11 cylinders, reading a single sectorirom sach
cylinder. The program willthen step backward 5 cylinders, again reading
a single sector irom each cylinder. This pattern of stepping forward 11
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cylinders, and then stepping backward 5 cylinders will be repeated until
cylinder 76 is reached.

r'the read sequance is complete, the program will repeat the read
test using a pattern of 9 forward steps and 4 backward steps. The read
test will continue using patterns of 7 forward and 2 backward steps, 5
forward and 2 backward steps, 3 forward and 1 backward steps, and
finishwith 1 forward step and na backward steps.

CHECKS shauld be runwith agood quality double-sided, doubla-dansity
diskeite. The program will operate with a single-sided diskette but will
only verify operation of head 0 on the diskette drive,

CHECKB will DESTROQY ALL DATA on the test diskette in the external
drive, so a blank diskette should be used with the pragram.

RUNNING CHECKY

Run CHECKS by typing its name at tha DOS system prompt. After
displaying a description massage, the pragram will then promptthe user
w enter a devica lype (see “External Devica Types,” page1-2); enter
<B8> <5>, <3>, <Q>, or <H> followed by <ENTER> 1o indicate the
devicelype being tested, of press <ENTER: only to select an 8" device.
The program will prompt the user 1o insert a blank diskette into the drive
and then select the drive number 1o be tested.

Insert the diskette into the appropriate drive and then enier the drive
number to be tested or press the <ENTER= key to select drive 1. The
program will then begin testing the drive.

Atter the drive has been tested, the program will prompt the user to
repeat or end the test. Select the appropriate option by entering <Y>
or <N=, or end the program by pressing the <ENTER=> key.

The number of temporary read errars displayed when running this
program should not be greater than 2. it's passible that afew temporary
errors might accur while running CHECKS dug simply to the quality of the
diskelte used. I any permanent errors occur, you should rerun tha
program with the same diskette ta see if the arrors accur at the same
incation. If the errers occur at the same location, it is likely that the
diskette has a bad spot on its surlace. Use adifferent disketie and rerun
the pragram 16 verily correct operation of the drive.
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DESCRIPTION: FILEGEN.EXE is designed to create a DOS test file for
diagnostic use. The program creates sequential fixad langth records_
containing five byte fixed fields. Tha five byte fields contain 2 5-digit
racord number. The first record of the fila has fields containing the
characters 00001, The second record containsfialds with the characters
Qag002, etc.

Records lengths may be from 1to 4096 bytes, Up to 60,000 records may
be created. Records may created as either ASCIl or EBGDIC data.
Carriage relum/line feed pairs may be added to the end of each record.

RUNNING FILEGEN

Run FILEGEN by typing its name at the DOS system prompt. After
displaying a program descriptian message, the program will then prompt
the userto enter a DOS file name forthe test data, Entera DOSfile name

and press <ENTER>. The program will prompt the user to enter the
number of test data records to creats.

Enler a number fram 1 to 60,000 {do nat
<ENTER: to select 100 test records. T|
user ta enter the record size in bytas.

include any commas), or press
he program will then prompt the

Enter a number from 1 to 4086, or press <ENTER= to select 128-byte
records. The program will ask whether tha user wants to add a carriage
returnfiine feed pair o the end of sach record,

Enter <Y to add a CRILF, or press «

CR/LFs. The program will ask wheth
data.

ENTER= to create records without
erthe user wanis EBCDIC or ASCI|

Enter <E= 1o select EBCDIC data, or press <ENTER:= to sslact ASCII
data. Ths program will generate a file using the input paramelers, and
tnen display a message indicating the number of records created. The
program will then ask if the user wants to create another filg.

DOS file pame to create anather test file, or press <ENTER= 1o
program.,

Enter a
end 1he

DEFAULTS:

File nama; <ENTER> means Exit program,
Number of records: <ENTER> means 100

Record size:

<ENTER> means 128
<ENTER> means No
<ENTER= means ASCII

CRLF in record:
ASCllor EBCOIC:
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SAMPLE RUN OF FILEGEN:

?EN <erMers
NERATE TEST DATA FILE PROGRAM

COPYRIGHT FLAGSTAFF ENGINEERING a/6/85

ENTER $OS FILE NA

ME FOR T -
datatest dat sentan R TEST DATA - PRESS ENTER FOR NONE?

ENTER NUMBER OF TEST BATA RECORDS {100/1-60000)? <ariters
ENTER RECORD $IZE IN BYTES {1281-4096)? <96 <enters

Egﬂ:gu WANT A CR-LF AT THE END OF EACH DATA RECORD (N/Y)?

DO YOU WANT DATA IN ASCIl OR EBCDIC {AVE}?  <enters

CREATION OF DATATEST.DAT IS COMPLETED -
100 RECORDS WERE CREATED

ENTER DOS FILE NAME FOR TEST DATA -FRESS ENTER FOR NONE?
<entor.

e

ID8.EXE

USE: Display sector 1Ds on extemal 8" diskettes.

NOTES: ID8.EXE is supplied on the distribution diskette as an aid to
determining nonstandard diskette formats. The programwould normatly
be used during over-the-phone technical assistance.

DESCRIPTION: IDB.EXE is designed to find and display sectar 1D
numbers on exiernal diskettes. The program is used by Flagstaft
Enginesring to determine the farmatting of nonstandard diskettes. The
pragram is not designed as a standard diagnastic, and should 2nly be
run at the request of Flagstaff Engineering technical suppart sta't.

RUNNING 1D8

Run ID8 by typing its name at the DOS system prompt. Aftar a program
description message is displayed, the program willlhenpromptihe user
to enter a device lype (see "External Device Types,” page 1-3).
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Enter <8, 5=, <3>, <O, or <Hx followed by <ENTER: e indicate
device type being lasted, or press <ENTER> only fo selectan 8 device.

The program will then prompt the user to insert a diskette inlo the drive,
and enter the drive number in use.

Insert the diskette into the appropriale drive and then enter the drive
number fo ba tested or press <ENTER> only to select drive 1., The
pragram will prompt the user for the format of the diskette baing read.
Enter a numbar frem 0 1o 7 1o indicate one of tha following farmats:

Table 4: 8" Diskette Formats

0=128 FM 4 = 256 MFM
1=256 FM 5 =512 MFM
2=512FM 6 = 1024 MFM
3=1024 FM 7 = 2048 MFM

NOTE: for the purposes of this table, “FM™ and *"MFM" have the following
meanings:
FM = single-density diskette

MFI = double-density disketta.

Tha pragram will prompt the user to enter the cylinder and head to be
identilied. Enter the cylinder and head as CCH, where “CC"is 0 thraugh

79, and "H" is eithar 0 ar 1.

The program will then attempt 1o read the cylinder selected. lfthe sactor
|D¢ can be read, the program will display 16 lines of status codes. These
staius codes can be used to determine the physical format of the
diskette. The status codes for two consecutive sectors appearon each

status line. Status line are in the following fermat:
S€51 52CC HHRR MNOD.. S051 $2CC HHRR NNOO

S0 = status byte 0 of NEC controller chip.
51 = status byte 1 of NEC controlier chip.
S2 = status byte 2 of NEC controller chip.
CC = cylinder number.

HH = head number.

RR = sector number (sector |D).

NN = sector size byle. 0 = 128 byles
1 = 256 bytes

2 =512 bytes
3 = 1024 bytes
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SAMPLE RUN OF 1D8:

l!ISKETTE SYSTEM READ SECTOR ID PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING XX/5X/XX

THIS PROGRAM W1LL READ AND DISPLAY ALL THE SECTCR ID ON A
SPECIFIED DISKETTE TRACK.

DOYQUWANTTOTEST AN, 5%,31/2,5°-0D, OR5"-HD DRIVE (B/5,3 0 Hy?
<anter>

INSERT 8" DISKETTE - ENTER DRIVE (1/2-4) WHEN READY? <enters

ENTER DISKETTE FORMAT (0=128FM, 3=1024FM, 4=258MFM,
7=2048MFM)? <5» <enter>

ENTER CYLINDER AND HEAD FORREAD SECTOAID {CCH)? <010 <enter>

READING CYL=01 HEAD=0 SECTOR=01
GCOD OPERATION

S$051 S2CC HHRR NN
1 0001 0001 0200 0000 ]
o 000t 002 0200 0000 0000
(1) [¢14] 0001 0003 0200 0000 0Q00
0100 0001 0004 0200 Q000 0aoD

o100 0001 O00E 0200 0000 G000
0100 0001 000F 0200 eviale] 0000
o100 a0 0001 0200 0000 0000
G100 0001 0002 0200 0000 oGO0

DO YOU WANT TO REPEAT THESE TESTS (N/Y)? <enter>
A

VERIFY8.EXE

USE: Verifyformat and and sector size of external diskettes. Verify read
aperations of external drive(s) and confirm correct head alignment.

DESCRIPTION: VERIFYS displays the format and sector size of a
formatted diskette, and identifies possible head alignment problems with
external diskette drives. VERIFYS does a good job of Fnding even
marginal drive probiems.
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The program first examines cylinder 5 1o datermine the diskette format-
ting. After the format is identified and displayed, the program will
measure the drive rotation speed and display the speed measurement
in milliseconds. Normally, driva rotation speed is 166.7 milliseconds lor
5 1/4" HD and 8" 360 APM drives. 200 ms is normal for 300 RPM 3-1/
2"and 5-1/4" quad density drives. 100.0 msis normalfor 3-1/2" 600 RPM
drives.

The program wiil then perform aseek test fo step the diskette drive heads
forward and hackward through all sectors on the diskette. The program
will bagin the seek tast by reading cylinder 1, and then will step forward
7 cylinders, reading a single sector from each cylinder. The program will
then step backward 3 cylinders, again reading a single sector from each
cylinder, The pattarn of stepping forward 7 eylinders, and then stepping
backward 3 cylinders will be repeated until Cylinder 76 is reached. After
this read seguence is complete, the program will repeat the read
operation using a pattern of 5 forward steps and 2 backward steps, then
3 forward and 1 backward steps, and end with 1 forward step and no
backward steps. The number of temporary read etrars should be zero
on a good diskette.

After the seek test has been completed, the program will perform a read
iest which reads a complete track. The number of read errors should
again be zero.

The program willthen perform atrack loop test to verify head alignment.
Cylinder 70, head 0, sector 1 will be read 100 times. The number of
temporary read errors should be zera.

VERIFY8 may be run with any formatted high-quality double sided
diskefte. The program will operate with a single sided diskette but will
anly verify oparation of head 0 on the diskette drive.

VERIFYS will not destroy data on the test diskette in the B inch drive.
RUNNING VERIFYB

Run VERIFYS by typing its name at the DOS system prompt. After
displaying a prograrm description message, the program willihen prompt
the user to enter a device type (see “External Device Types,” page 1-
3). Enter <B8», «5», «3x, «Q=, ar «H> followed by «<ENTER: to indicate
the device type being tested, or press <EMTER:> by itself 1o select an 87
device. The program will prompt the user to insert a blank diskette into
the drive and then select the drive number to be tested.
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Insant the diskette into the appropriate drive and then enter the drive
number to be tested or press <ENTER> only to select drive 1. The
: m will then begin testing the driva. After completing tha test, the
mgm will prompi the user to repeat the test or end the program.
Selsct the appropriate option by entering <¥> or <N=>, or end the
program by pressing the <ENTER> key only.

It is possible that a few temporary errers will occur while running
VERIFY& depandingto the quality of the diskette used. It any parmanent
errors oceur, you should rerun tha program with the same diskette to see
if the errors cocur at the same location. If they do, 1t is likely that the
diskette has abad spoton its surface. Use a different diskette and rerun
the program to verify correct operation of the drive.

DEFAULTS:
Default entries for program prompts are:
Device Type: <ENTER> means 8,

Drive number:  <ENTER> key means drive 1.
Repeat Test: <ENTER> key means No.

F DESTRUCTIVE/NONDESTRYCTIVE:
VERIFY8 will not destroy data on the test diskette.
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SAMPLE RUN OF VERIFY8:

A>VERIFY8 <enter>

DISKETTE SYSTEM VERIFY FPROGARAM
COPYRIGHT FLAGSTAFF ENGINEERING 3/15/85

DO YOUWANTTOTEST AN 8,5,3 1/2",5"QD, CR 5"-HD DRIVE (8/5,3 0 H)?
<enlers e

INSERT 8" DISKETTE -
ENTER DRIVE {1/2) WHEN READY.? <enler>

READING B™ CYL=XX HEAD=X SECTOR=XX
GOOD CPERATION

TESTO1-DISKETTEIS 128 BYTE SECTOR-SINGLE DENSITY-SINGLE SIDE

TEST 02 - DRIVE ROTATION SPEED IS 165.8 MSEC. (NORMAL-186.7
200.0 MSEG) .7OR

TEST 03 - SEEK TEST STAATED
READING 8" CYL<76 HEAD<0

SECTOR=13 GOOD OPERATION

TEST 03 - SEEK TEST COMPLETED -

§7.72 SECONDS - 00 TEMPORARY READ ERRORS

TEST 04 - AEAD DATA TRACK STARTED
READING 8™ CYL=76 HEAD=D

SECTOR=01 GOQD OPERATION

TEST 04 - READ DATA TRACK COMPLETED -
00 TEMPORARY READ ERARCAS

TEST 05 - TRACK LOOP STARTED

READING 8* CYL=70 HEAD =0

SECTCOR=01 GOOD OPERATION XXX

TEST 05 - TRACK LOQF COMPLETED -

00 TEMPORARY READ ERRORS

DO YOU WANT TC REPEAT TESTS (MN/Y)? <enter-

A
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UTILITY PROGRAMS

ry programs are included on the distribution diskette for use in
matting, displaying, and copying databetween DOS files and external
diskettes. A single-drive 8" diskette copy program is also provided.

To exit any utility program whils it is running, press <CTRLs <C>. On
occasion, the Control C sequence may not terminate the program. It this
oceurs, press <CTHL> <BAEAK=> to end tha program,

The wutility pragrams include:

CPY8BTOS.EXE Copy external diskette sectars te DOS fils,

CPYSTOB.EXE Copy data from DOS files to sectors on an external
diskette.

COPYB.COM Duplicate an 8™ master diskette using a single 8"
drive systam.

EDIT8.EXE Display and modify data on specific sectors of an
exiernal diskette.

DOSFMTB.EXE Format a DOS compatible external diskstte.

"
CPYSTOS5.EXE

This program copies specific sectors from an axternal diskette to a DOS
file.

CPY8TOS is designed to copy sectors from an external diskette with an
erased of invalid file directory, in order to recover damaged files. The
program copies the sectors onto a DOS file on a diskette or hard disk.
This program should only be used with non-DOS external diskettes or
those with an erased or damaged file directory. To copy DOS tiles on
or betwaen DOS diskettes, use the standard DOS COPY command.

Sectors from the external diskette may be copied to a DOS file on any
drive, including a hard disk drive. Data can be copied from the source
diskette to the destination file exactly as read, or EBCDIC-to-ASCI
translation can be performed if needed. Most 8™ IBM-format diskettes
are recarded in EBCDIC, while DOS files on the PC are in ASCIL.

The program will identify the format of the external diskette to be copied
from and display the format. The sector size of the external diskette will
then be used for the size of the recards written to the DGS file.
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SANMPLE RUN WIr YERAIrFToo
A=VERIFY8 <entars

DISKETTE S¥YSTEM VERIFY PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 3/15/85

DOYOUWANT TOTEST AN 875" 3 1/2" 5°-QD, OR 5*-HD DRIVE (85,2 0 1y
«enter=

INSERT 8" DISKETTE -
ENTER DRIVE {1/2) WHEN READY.? =enter>

READING 8" CYL=XX HEAD=X SECTOR=XX
GOOD OPERATION

TESTO1-DISKETTEIS 128 BYTESECTOR -SINGLE DENSITY -SINGLE SIDE

TEST 02 - DRIVE ROTATION SPEED 1S 1658 MSECG, (NORMAL=166.7 OR
200.0 MSEC))

TEST 03 - SEEK TEST STARTED

READING 8" CY1LL=76 HEAD=0

SECTOR=13 GGOD OPERATION

TEST 03 - SEEK TEST COMPLETED -

57.72 SECONDS - 00 TEMPORARY READ ERBORS

TEST 04 - READ DATA TRACK STARTED
READING 8" CYL=76 HEAD=0

SECTOR=0C1 GOOD QPERATION
TEST 04 - READ DATA TRAGK COMPLETED -
00 TEMPORARY READ ERRORS

TEST 05 - TRACK LOOP STARTED

READING 8" CYL=70 HEAD < 0

SECTOR=01 GOOD OPERATION XXX

TEST 05 - TRAGK LOOP COMPLETED -

00 TEMPORARY READ ERRORS

DO YOU WANT TG REPEAT TESTS (NYY)?  <enters

A
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UTILITY PROGRAMS

*ﬁy programs are included on the distribution diskette for use in
matting, displaying, and copying databetween DCS files and external
diskettas. A single-drive B" diskette copy program is also provided.

To exit any uiility program while it is running, press <CTRL» <C>, On

occasion, the Cantrol G sequence may not terminate the program, I this
occurs, press <CTRAL> <BREAK: to end the program.

The utility programs include:

CPYBTOS5.EXE Copy external diskette sectars to DOS file,
CPYSTOB.EXE Copy data from DOS tiles to sectors on an external

diskstte,
COPYR.COM Duplicate an 8" master diskette using a single 8"

drive system.

Display and modify data on specific sectors of an
external diskette.

DOSFMTB.EXE Format a DOS compatible external diskette.

EDIT8.EXE

CPYBTOS5.EXE

This pragram copies specific sectors fram an external diskette to a DOS
tile.

CPY8TOS is designed to copy sectors from an external diskette with an
erased or invalid file directary, in order to recover damaged files. The
program copies the sectors onto a DOS file on a diskette or hard disk.
This program should only be used with nen-DOS external diskeltes or
those with an erased or damaged file directory. To copy DOS files on
or between DOS diskettes, use the standard DOS COPY command.

Sectors from the external diskette may be copied to a DOS fle cn any
drive, including a hard disk drive. Data can be copied from the saurce
diskette o the destinalion file exactly as read, o~ EBCDIC-to-ASCI
translation can be pedormed if needed. Maos: B IBM-forma’ disketes
ara recorded in EBCDIC, while DCS files onthe PC are in AZZIL

The program will identify the format of the exterqai disketts to ba aopiea
from and display the format. The sector size o tha axtornal di
then be used for the sire of the records writtan to the D05 Fle.
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The data area to copy from the external diskette is defined by a starting
and ending location in terms of diskette sectors. Thae starting and ending
location ofths data area to be copied is specified as CCHSS, where "CC"
is a 2-digit cylinder number from 00 through 78, *H" is a 1-digit head
number {either 0 or 1}, and “S5" is a 2-digit sector number from 01
through 26, depending on the specific format of the diskette. The
following table shows the range of possible values for various diskette
formats.

Table 5: SECTOR NUMBER RANGES FOR
VARIOUS DISKETTE FORMATS

sector #
diskette formats range
128-byte sectar, single density/ 1-286
256-byte sector, double density
256-byte sactor, single density/ 1-15
512-byte sector, doubie dansity
512-byte sector, single density/ 1-8
1024-byte sector, double density
1024-byte sector, single density/ 1-4

2048-byte sector, doubla density

CPYBTOS also allows the selection of certain physical disk format
parametars to allow sectors to be read from nonstandard diskettes.
Both the number of sectors per track and the inter-seclor gap size can
be changed. For moststandard diskettes (such as IBM Diskette 1
andDiskelte 2}, the default values should be selected by pressing
<ENTER=> when these prompts appear. Since this is a fairly technical
area, further discussion and tables appear at the end of this section.

RUNNING CPYETOS

Run CPYBTOS by typing its name at the DOS system prompt. After
displaying a program identification message, the program will prompt
the user to enter a devica type (see "External Device Types”, p. 1-3}.

Enlar <Bs, «<5>, 3=, <G, or <H», followed by <ENTER:= to indicate the
device type being tested, ar press <ENTER> only to select an B" device.
The program will then prompt the user tc insert a diskette into the drive,
and enter the drive number in usa.
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Insert the disketta into the appropriata drive, then enter the drive number
tasted or press the <ENTER: key to select drive 1.

CDIC-10-ASCII prompt will be displayed.

Enter <Y to select EBCDIC-to-ASCIl conversion. Enter <N= or press
the <ENTER:> key to copy the data "as is,” with no conversion.

The program then prompts the user 1o enter the starting cylinder, head,
and seclor number for the data area on the external diskette that will
copied to a DOS file. The entry format is CCHSS as explained above.

Enter the cylinder, head, and sactor number as a 5-digit number with no
blanks batween the digits. If the <ENTER=> key is pressed without
antering the CCHSS, the program will end the copy operation.

The program will then prompt the user to enter the ending cylinder, head
and sector number {GCHSS) of the data area 1o be copied.

Enter the cylinder, haad, and sector numbef as a 5-digit numbar with no
blanks between the digits. If the <ENTER> key is pressed without
~daidiaring the CCHSS, the program will reprompt the user for CCHSS.

The program will read the first copy sector and display 2 format
information line with bytes per sector, single or double density, and
single or double sidad.

lf the extemal diskette format cannot be identified, the program will
display an "unknown farmat™ maessage and end the copy operation.

After the sector and format information lines are dispiayed. the program
willprompt the user to enterthe “sactor number origin”: this isthe number
of the lowest-numberad sector on the diskette. Normally, sector 1is the
first sector on each track; however, cartain diskettes start with sector 0,
and this option is provided to allow these diskettes to be read. If there is
any quastion about which is the case for a diskette, wa recom mend that
you run the diagnostic program ID8.EXE to discover the sector number
origin. Te select the default value, just press <ENTER=.

The next two prompls ask for the number of sectors per track and the
sector gap size, As mentioned above, the default values given for theze
choices are carrect for the majority of diskettes, and shculd only be
changed when nonstandard disketle formats are being read. Referio
the end of this section for a more complete discussion of these parame-
ters, of press <ENTERs to choose the default values.
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SELECTING DISKETTE PARAMETERS FOR
NON-STANDARD DISKETTE FORMATS

There are three (3) diskette parameters that can be changed in orderto
read non-standard diskette formats:

1) sector numbar origin
2) number of sectors/track
3) inter-secter gap siza.

Seactor number origin is the sector ID number of the lowest-numberad
sector on each track of the diskette. Possible choices are “0" or “17, with
"1" as the default. Certain disketies ara known io have sector "0"™—CPM
diskettes, for example. If this value is unknawn, run the diagnostic
program ID8.EXE 1o display the diskette sector IDs.

Number of sectors/track is normally tied to the diskette format. These
standard values are given in Table 5 above. This option allows formats
tobe read that use from 4 to 32 sectors per frack. Again, if the diskette
format is unknown, ID8.EXE will tell you how many sectors each track
cantains, by displaying each sector ID on a track.

Inter-sector gap size is set by default to the correct value for 512-byte/
sector, single- or double-density standard IBM diskettes. If other types
of standard IBM diskettes are used, then tha values from the following
table should be used for this parameter. (If the diskettie is a nenstandard,
non-IBM disk, then you're pretly much on your own so far as valid sector
gap size goes!) The values are numbaers of bytes in the inter-sector gap:

Table 6: Inter-Sector Gap Size Values

diskette lype sector gap size
128 byte/sector single density 7
256 byta/sector . 14
512 byte/sector " " 27
258 byte/sector double density i4
512 byte/sector “ “ 27
1024 byte/sector “ “ 53
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CPYS5TOB.EXE

TC8.EXE is designed to copy DOS fites to specific sectors of an
external diskette with an erasad or invalid file directory. when using
CPYSTO8, the target disketts {the ona being copied to) should be only:

1) a non-DOS external disketle, or
2) a DOS-formatted disketta with an erased or
damaged file directory.

To copy files on or between normal DOS diskettes, use the standard
DOS COPY command.

The program will identify the format of the external diskette to be copied
to and display the format. The sector size of the external diskette will
then be used for the size of the records copied from the DOS file. If the
external disketta format cannot be recognized, the program will display
an error messagse and end the copy operation.

The DOS file will ba copied to a specific area (defined as sactors) of the
axternal diskette. The user must enter a starting location for the data
area on the external diskette that will receive the capied file. The starting
location is givenas CCHSS, where "CC”is a2-digitcylinder number trom
00 threugh 79, “H"is a 1-digit head number from O through 1, and "55"
is a 2-digit sector number fram @1 through 26 (the range of possible
sector numbers dependson theformatof the diskette: see Table 5 above
for valid ranges).

Data may be copied from a DOSfile on any drive ontha system, including
a hard disk drive.

Data may be copied from a DOS file on any drive, including a hard ¢isk
drive. Data can be copied from the source file 1o the destination diskette
axactly as read, or ASCIl-o-EBCDIC translaticn can be perfurmed if
needed. Most 8" {iBM-format diskettes are recarded in EBCDIC . while
DCS files on the PC are in ASCIL

The ASCII-to-EBCDIC conversion translates an ASCI character to i

EBCDIC equivalent, but no provision is made to exclude fieds thal
contain binary or packed decimal numbers.
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RUNNING CPY5TOS

Run CPYSTOR by typing its name at the DOS system prompt. After
displaying a program description message, the program will then prompt
the user 1o enter a device type (see “External Davica Types,” page 1-2).

Enter <8>, <55, <35, <O, or <H> followed by <ENTER> to indicate
device type being testad, or press <ENTER> only to select an 8" device,

The program willthen prompt the user ta insert a disketta into the drive,
and to enter the drive number in use,

Insert the diskette into the appropriate drive and then enter the drive
number to be tested, or press the <ENTER> Key to select drive 1.

An ASCII-to-EBCDIC prompt will be displayed.

Enter <> to select ASCII-to-EBCDIC conversion, Enter <N> or press
<ENTER= only 1o copy the data “as is."
The pregram then prompts the user to enter the starting cylinder, head,
and sactor number for the data area on the external disketta that will

receive the copy data. The entry formatis “CCHSS" as explained above
for the CPY8TOS pragram.

Enterthe cylinder, head, and sector number as a 5-digit number with no

blanks between the digits. N the <ENTER> key is pressed without
entaring CCHSS, the program will end the CoOpy operation.

The program will read the first copy sector of the external diskette and
display a fermat information line with bytes per sector, single or double
density, and single or double sided. ffthe externaldiskette format cannat

beidentified, the program willdisplay an "unknownformat® message and
the end the copy operation.

After the sector and farmat information lines are displayed, the program
will prompt the user to enter the "sactar number arigin”: this is the
number of the lowest-numbered sector on the diskette. Narmally, sector
1is the first sector an each track; however, certain diskettes star with
sector 0, and this option is provided 1o allow these disketies to be read.
i there is any question about which is the case for a diskette, we at
Flagstaff Engineeting recommend that ¥ou run the diagnostic program

ID8.EXE to discover the sector numbar orgin. To select the default
value, just press <ENTERs.
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The next two prompts ask for the number of sectors per track and the

sector gap size. As mentioned above, the default vaiues given for these

ch are carrect for the majority of diskattes, and shou!ld only be

ed when nonstandard diskette formats are being read. Referto

& end of the section on CPYBTOS in this manua! for a more complets

discussion of these parameters, or press <ENTER> to choose the
default values.

Next, the program will ask for the name of the DOS file from which the
data willbe read. Enterthe filename with any necessary qualifiars {(such
as driva letter or path names). if <ENTER> is pressed without entaring
any filename, tha program will end the copy operation. After the cutput
filename has bean entered, the program will begin the copy operation.
As sectors are written to the 8" diskette from the DOS file, a "writing”
message wili be displayed and updated 1o indicate that the copy is in
progress. On completion of the copy operation, a message will be
displayed indicating the total number of records {sectors) written to the
diskette. The user will then be prompted to enter a starting CCHSS
number for another copy cperation.

The userwill be prompted to enter a starting CCHSS number for ancther
copy operation using the same DOS file: enter a new starting CCHSS or
press <ENTER:= to exit the copy operation,

The program will ask whethar you want to copy from ancther file: enter
<Y> 1o continue, or enter <N> or <ENTER> enly to end the program.

DEFAULTS:;

Device Type: <ENTER> means 8" diskette,

Drive number: <ENTER> means drive 1

Starting CCHSS: <ENTER=> means exit CCH55 prompt,
DOS File: <ENTER> means exi: copy operation.
ASCllto EBCDIC: <ENTER> means No.

Another Copy? <ENTER> means No.

DESTRUCTIVE/NONDESTRUCTIVE:

CPY5TO8 will not affect data in the DOS savrce vler howaver, ALY
EXISTING DATA ON THE DESTINATION SECTORS <F THE

EXTERNAL DISKETTE WILL BE DESTROYED BY THE CORY
OPERATION.

Utility/8 Utilities 4-9



SAMPLE RUN OF CPY5TOB:

A>cpyStoB <enter>

COPY DOS FILE TO DISKETTE SECTORS PROGRAM

COPYRIGHT FLAGSTAFF ENGINEERING 2/6/86

THIS PROGRAM WILL COPY A DOS DATA FILE TO A SPECIFIED
LOCATION ON A DISKETTE. THE USER CAN SPECIFY THE STARTING
CYLINDER,HEAD, AND SECTOR FOR THE COPY. ASA USEROPTION, THE
PROGRAM CAN TRANSLATE THE DATA FROM ASCI| TO EBCDIC DURING
THE COPY. THE PROGRAM WILL AUTOMATICALLY IDENTIFY THE DISK-
ETTE FORMAT.

NORMAL CYLINDER VALUES {CC) ARE 00-79 FOR 8" AND 00-39 FORS"
NCRAMAL HEAD VALUES (H) AHE 0 OR 1
NORAMAL SECTOR VALUES {S5) FOR 8" ARE

1-26 FOR 128-SD AND 256-DD

1-15 FOR 256-SD AND 512-C0

1-8 FOR 512-SD AND 1024-DD

1-4 FOR 1024-SD AND 2048-DD
NORMAL SECTOR VALUES (SS) FOR 5 ARE

1-18 FOR 128-5D AND 256-DD

1-& FOR 258-SD AND 512-DD

1-4 FOR 512-SD AND 1024-DD

1-2 FOR 1024-SD AND 2048-DD
ENTER DISKETTE TYPE (8°=DEFAULT/5=5"3=3 1/2*Q=5"Q0 H=5"HD)?
<enlers>
{NSERT 8" DISKETTE - ENTER DRIVE (1/2-4) WHEN READY? <enter»
DO YOU WANT ASCH TO EBCDIC CONVERSION (N/Y)? y
ENTER STARTING CYLINDER, HEAD, AND SECTOR {CCHSS)? 01001
DISKETTE IS 512 BYTE/SECTOR - DOUBLE DENSITY - DOUBLE SIDE
ENTER SECTOR NUMBER ORIGIN (1=DEFAULT/A-1)? «<enter>
ENTER NUMBER OF SEGTORS/TRACK (15=DEFAULT/4-32)? <enter-
ENTER SECTOR GAP SIZE (027-DEFAULT/0-255)7 <enters
ENTER DOS FILE NAME FOR GOPY {(AJPATH\NAME.EXT)?

Yempi8dump.ase

WRITING GYL=01 HEAD=0 SECTOR=01 GOOD OPERATION
WRITING CYL=01 HEAD=1 SECTCOR=01 GOQOD OPERATION
WRITING CYL=02 HEAD=0 SECTCOR=01 GDOD CGPERATION
WRITING CYL=02 HEAD=1 SECTOR=01 GOOD OPERATICN
WRITING CYL=03 HEAD=0 SECTOR=01 GOQD OPERATION
WRITING CYL=03 HEAD=1 SECTOR=01 GOOD OPERATICN
WRITING CYL=04 HEAD=0 SECTOR=01 GOCD OPERATICN
END OF COPY - 0105 SECTORS WERE COPIED
ENTER STARTING CYLINDER, HEAD, AND SECTOR {CCHSS)? <enters

DO YOU WANT TO COPY TC ANOTHER DISKETTE (N/Y)?  <enters
A

Utitity/8 Utilities 4-10



COPYS8.COM
r: Duplicate an 8" disketta using a single 8" drive system.

DESCRIPTION: COPYA.COM is designad to duplicate an B° master
diskette onto a blank 8" diskette using a single 8" drive system.

The program will identify the {ormat of the master 8" diskette. If the
format cannotbe identified, the program will and the copy operation. The
program can duplicate most 8" diskettes that are single or double sided,
and single or double density with sector sizes of 128, 258, 512, 1024, or
2048 bytes per sector.

The program will duplicate the format and data of the master diskette
onta a blank diskette. The program writes data to the blank diskette by
formatting a sactor, and then writing data to the sectar. If asectorcannot
be formatted on the blank diskette, an error message will be displayed
and the program will end tha copy cparation.

After data is written to the blank diskstte, the program performs a write
verify. [ftheblank diskette cannot be write verifiad, an error message will
be displayed and tha program will end the copy operation.

The program performs the copy oparation by reading data from the
mastar diskette and and than storing the data in memory. Afterthe data
has besn raad into memory, the master diskette must be removed from
the drive and then the blank diskette must be inserted into the drive. The
stored data willthen be written to the blank diskette. A maximum of 25€
K bytes of machine memary is allocated for data storage during the copy
operation,

RUNNING COPY8

Run COPY8,COM by typing its name at the DOS systern piompt. Aftei
displaying a program description message, the program wil pronpt the
user to verify that the master disketle to be capied is in the 8" dive.

Insert the master diskette into the drive and press <ENTER».

The program will then read data from the master giskalte ord w0 the
data in available memory. The program will promipt the vser 2 o
the master diskelte and then insert the copy diskette intu tie drive ans
press <ENTER:.
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Insert the blank diskette into the drive and press <ENTER=. The data
stored in machine memory will be written onto the blank disketts.

Tha program will prompt the user thraugh the read-fram-master, write-
to-blank copy routine until the copy oparation is completed. Aftar tha
copy aperation is complete, the pragram will ask whetherthe userwants
to copy another diskette. Enter <¥= 10 copy anciner diskette, or entar
=N=> ar the <ENTEHR> kay only to end the program.

DEFAULTS:

Begin Copy: <EMTER:> means begin.
Continue Copy: <ENTER> means conlinue.
Another Gopy <ENTER=> meaans Na.

DESTRUCTIVE/NONDESTRUCTIVE:

COPY8.COMwi|l pot destroy any data on the master disketts; however,
ALL DATA ON THE DISKETTE BEING COPIED JTC WilLL BRE
DESTROYED.

SAMPLE RUN OF COPY&:
Axcopy8 <enters

DUFLICATE 8" DISKETTE PROGRAM
COPYRIGHT {¢) FLAGSTAFF ENGINEERING 10/08/84

** MAKE SURE MASTER DISKETTE IS IN DRIVE 1 **
PRESS ENTER KEY TO START COPY <enlers

READING 8" 128-50D CYL=00 HEAD -1

SECTOR=01 TRACK NOT FOUND

DISKETTE {S 128 BYTE SECTOR -

SINGLE DENSITY - SINGLE SIDE

READING 8° 128-50 CYL<=XX HEAD=X

SECTOR=XX GOOD OPERATICN

VERIFY 8" 128-SD CYL=XX HEAD=X

SECTOR=XX GOCD OPERATION

INSERT BLANK DISKETTE, PRESS ANY KEY... <enters

READING B~ 128-8D CYL=XX HEAD=X
SECTOR=XX GOOD OPERATION

VERIFY 8" 128-SD CYL=XX HEAD=X
SECTOR=XX GOOD CPERATION

INSERT MASTER DISKETTE, PRESS ANY KEY .. <enters
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READING 8" 128-SD GYL=XX HEAD
= =X
SECTOR-XX GOOD OPERATION
1FY B" 128-8D CYL=XX HEAD=X
CTOR=XX GOOD OPERATION

DISKETTE COPY IS COMPLETED -
00 SECTORS OR TRACKS WERE SKIPPED

EE} YOU WANT TO COPY ANOTKER DISKETTE {NY)? <enters

EDIT8.EXE

The EDIT8 program allows you to display and modity data on any
specilied sector of a diskette. This utility is useful forinspecting disketle
files, for discovering how a diskette is formatied, and for "patching”
cha;ges onto a diskette, as long as you know what sectors you need to
modity.

If records in aDOS nle need to be edited, the DOS ulility DFILE included
with this package should ba used instead; see Section 5.

EDITA can be used with any of the diskette typesdescribed in Table 1.
Regardless of the diskefte, data is displayed in screens of at most 256
bytes of data. When updating data, the entire sector is Tewritten to
diskette. Az with the 87 ta 5" copy programs, sectors are selected by
giving a 5-digit CCHSS number, where:

cc is a two-digit cylinder number,
H is the head number (0 or 1), and
55 is a two-digit sector number.

When in Display mode, the screen can be scro'led up crcown, ardthe
rext or previous sector selected for display. \a‘."hen_edn.ngla zectar, 172
cursor can be moved around on the screen as with a full S“_:ier.r[?ft
editor. Data can be displayed and entered as e ther ASCIl or E2CLAE

depending on a user-sel toggle.
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RUNNING EDIT8

Run EDITB by typing its name at the DOS command prompt. After
displaying an introductory message, you will be asked to inser the
diskette to display and enter the number of the external drive it is in.
(Table 2 gives these numbers.) Note that this must be an external drive,
not ona of the internal {built-in) drives.

Afterthe drive has been selected, the program will promptyou to give the
diskette type (as in Table 1) and the starling sector number {(CCHSS)to
display. Atany point while running EDITS, pressing <ENTER: only attha
CCHSS prompt will allow youto end the program. I the CCHSS number
given cannot be read, the following message will appear and you will be
asked if you want to display ancther disketta {pressing <ENTER> only
at this point will end the program):

PERMANENT READ ERROR ON DISKETTE

When these first 3 prompts have been answered, Dispiay mode will be
entered with the first 256 bytes of the selected sector displayed. Scresn
1 below shows an example of a display screen. The first column, "DISP,*
gives the displacement {location) of each line of data in decimal: this is
the number of bytes from the beginning of the sector, starting at zero.
Tha center and right sections of the display give the hexadscimal and
character values of the sector bytes, shown in lines of 16 bytes. The
<F1>key toggles the display between the ASCIl and EBCDIC character

sets. Any non-prinlable characters are shown as periods in the
character display area.

When data is being displayed or edited, the bottom line on the screen
shows the current CCHSS number, the sectar length in bytes, whethar
lhe disk is single or double density {SD or DDY, and how many sectars
there are per track {shown as a range—"Sector xx to xx"). Nota that a
single diskette can have several differant track formats ({in terms of
bytes-per-sector) on it; while the disketta tormat may vary from track to
track, each sector on atrack is generally identically sized. To move the
display, the following keys can be used:

<Pglnx display the next 256 bytes in sector
<PgUp=> display previous 256 bytes in sector
<UpArrows scroll display down one line
<DnArrows scroll display up one line

<Homesx display previous secior

<End= display next sector

<ESC»> exit display screen

<F1» toggie between ASCIl and EBCDIC
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To "jump” ta a new sector on the diskatts, just typa the new CCHS5S
r and press <ENTER>. Il the specitied sactor cannot ba found or
amessage will so inform you, and you can enter a different number

xit the display.

EDITING SECTOR DATA

To enter Edit mode from the Display screen, use the <F3> key. Tha
displayed data will remain in place, and the cursor will jump to the first
byte in the hexadecimal display field. Any data sntered now will be
retained in memory until you exit from Edit mode. You can enter bytes
either as hexadecimal values in the center section, or as ASCI or
EBCDIC charactsrs in tha right section {depaending on the setting of tha
display toggle which appears at the top of the section). To mova the
curser from the hex entry to the character entry area or vice versa, use
the <TAB> key.

When new data has been entered, it must explicitly be written by the user

back to diskette by using the <F9» key. This will write the data to the

diskette sector, then exitthe Edit screen. lfyou want to write the modified

sactor as a “deleted sector,” use <AL T <D: instead to write and exit. If

' mlecide you don't want the modified data writtan after all, the <ESC»
will exit withowt writing anything to diskette,

Screen 2 in the sample run below shows an example of an Edit mode
screen,

PESTRUCTIVE/NONDESTRUCTIVE:

i Edit mods is entered and sector data is changed and written back to
the diskette, tha data in that sector will be permanently changed. If no
data is written back to diskette, EDIT8 will not alter any of the diskette
data.

SAMPLE RUN CF EDIT8

Cxeditd
Diskette Data Display and Edit
Copyright {c) Flagstalf Engineering 07/08/86

This program displays selected data sectors from a diskette, allowing the usar to

odit the data (change any bytes in the seclor), then write the updated scctor back

to the diskette. Thedatais displayedin hex along with gither the ASCller EBCDIC

interpretation. The currently displayed Cylinder, Head, and Scclor (CGRSS) s

shown at the botom olthe screen along with the sector size, he high and low

sDeE-:):tor 1D on the track, and whether the diskette is single or double density(S0/
}.
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The following keys ara usabie from the display screen:

Dn> Display the next 256 bylesin a sector
:ggUp:. Dis:Ja; the previous 256_bytes in a secior
<UpAm>  Scroll display down one fine
<DnAm= Seroll display up one line
<Homes Display previous sector
<End>  Display next sector
<Esc»  Exit display i
<Fi= Toggle betwaen ASCIVEBCDIC character display
<F8> Enter Edit mode ta change the currently displayed sector
Fill in CCHSS & press <ENTER to select a new sector fordisplay

Insert disketa - enter drive number {1/1-4): <ENTER>
Enter diskefte type {B"=default’5=5",3=3 1/2",Q=5"-0D0,H=5"-HD}: <ENTER=>
Enter starting cylinder, haad, sector {CCHSS). 00008

Screen 1 (Display mode):

GISP HEX DATA EBCDIC

¢ C8C4DIF140EI40404040404040404040 |HDRI T |
16 40404040 4040 40 FOF2 F5 F6 D9 FO F1 FO FO | 0256R0100|
32 F1F1FOF1F1FOF540404040C9404040F8 |1101105 | B
48 F6 FOF6 F1F1 FO FD FA FO 40 FO FO FO FO 40 40 606110080 00 |
64 40 40 40 40 40 40 40 40 40 40 FOF1 F1 FO FB6 40 | 01106 |
BO 40 40 40 30 40 40 40 40 40 40 40 40 40 40 40 CO | If
98 C2D4E2EBEZE3C5D4 F3F6 404040 F140 40 {BMSYSTEM31|
112 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 | |

<Escx» - Exit display
sF1> - Toggle between ASCIVEBCDIC character display
<F8= - Enter Edit mode to change the currently displayed sector
- Fitin CCHSS & press <ENTER- fo select new sector for display

CCHSS: CCHSS=00008 128 Bytes/Scctor (S0 Sectors 01 1o 26

N y
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Screen 2 (Edit mode);

7

DISP HEX DATA EBCDIC

0 4040 82 93 81 95 92 FB FO AD F7 F9 5A 40 7E 40  |blankg0[79!
16 FO 5E 40 40 40 40 40 40 40 40 40 4D 40 40 40 40 [0;

32 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 |

48 40 40 40 40 40 40 40 40 40 40 40 4D 40 40 40 40 |

64 A0 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 |

80 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 |

95 40 40 40 40 40 40 40 40 40 40 40 40 40 40 4040 |

112 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 |

144 FO 5E 40 40 40 40 40 40 40 40 40 40 40 40 40 40 |0,
160 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 |
176 40 4040 40 40 40 40 40 40 40 40 40 40 40 40 40 |
192 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 |
208 40 4040 40 40 40 40 4040 40 4040 40404040 |
224 40 4040 40 40 40 40 40 40 40 40 40 40 40 40 40 |
240 40 4040 40 40 4040 4040 4040404040 4040 |

<Esex - Quit edit withaut updating the diskette

<FBx - Quit edit and write updated sector ta diskette

<ALT=<Dx - Quit edit and write updated sector as a deletad sector
«TAB= - Toggle the cursor between hax and character entry areas

\.

128 404082938195 92 F3F2 AD FAF1 5A 40 7E 40 |blank32[31!=

CCHSS: CCHS5=04013 256 Bytes/Sector (DD} Sectors 01 10 26 J

Y

|
!
|
|
[
|
I
|
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DOSFMT8.EXE

DOSFMTS will format a DOS disketts in an external drive cannected lo
tha Flagstaff Enginesring disketta controller card. We recommend th
you use only high-quality diskettes to avoid data errors and losses. { |

DOSFMT8 can create nearly any DOS format desired using 8", 5 1147,
and 3 172" diskettes, The program initializes the DOS FAT tables and

diractory based on values given by the user.

This program centains a table of diskette formats which are installed
using FMTBINS. As assembled, there are NO entries inthe table. Each
entry in the table has a name of from 1 ta 20 characters, The format for
executing this program is as follows:

DOSFMTS [/D:d] [T:type] or [/N:n]

d = External drive number from 1 to 4. If not given here,
it will be asked for by the program,

type = The name of one of the types defined in the format table.
n = The number of one of the types defined in the format tabla"

If neither /T or /N are given (or are invalid), then the program
will display a list of all entries in the tabla.

The operatar may then choose aformat by number. A listof the detailed
parameters for that format will then be displayed and the operator may
change one or more entries. Prass <ENTERs> to start formatting.

Ifavalid /T or /N are antered, the program displays the detailed paramter
list and begins to immediately format the disk. The <ESC> key may be
pressed to abort a format thal has started.

FMTBINS - Install the format table in DOSFMTS

Run this pragram to install diskette formats into DOSFMTB.EXE. The
names assigned to the formats with this program must be known to the
operater fo DOSFMTE to select the correct format. Names may contain
blanks, but short concise names are betisrfor executing DOSFMT frorf§
the command line,

DOSFMTA is supplied with the following predefined formats installed:
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Name Format

:gmg;ﬁ 8: single sk_jed. single density

BN g dc:'ubla sided, double density

Btomn S14"96 TPl 1.2 meg, high density
5147 48 TP, 360k

1BM3 312", 720k

IEBMQUAD S 174" 96 TP, 720k, quad density

Using FMTBINS to Install table entrles In
device driver DOSFMTS

This installs actual tabls entries inta DOSFMTS, so the user shayld
preserye a copy of DOSFMTB.EXE befere unnipg this program.

a.

Nama of entry. This is used an the command ling in

CONFIG.SYS to specify the type of drivedormat attached to an
extemnal DOS disketta drive.

The type of physical drive.

8 = 8" drive

5 = 514" singledouble denisty (48 fracks/inch}
d=31/2"720k '

H =5 1/4" high density (96 tracks/inch, 1.2 meg)
Q =5 174" quad density (96 tracks/inch, 720k}

To generate an entry which wiil access any DOS format found on a drive
at execution time, enter ONLY the above two fialds. To fully specify the
format for faster diskette access or for formats which do not have a valid
boot sector, also enter ALL of the following ficlds.

C.

Systemn name. An eight character name placed in the boot
sector.

Sector size. Must be 128/256/512/1524 bytes.

Seclars/allocation unilt. The number of sectors allacated by
gach FAT tabla entry.

Reserved sectors. The number of sectors preceeding the
start of tha first FAT table, which is usuaily ane (the boo!

secior).

Number of FATS, The number of times the FAT table 1s
repeated on the diskette, which is normally two times.
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Diractory entrles. This determines tha numbaer of sectors
allocated for the diractory,

Media descriptor. This is 2 hex value. See DOS documean-
tation for the usuai values. This is largely ignored by DOS,

except that the F@ value may cause problems if improperly
used.

Sectors/FAT. The number of sectors occupied by ane FAT
table. This is determined by the sectors/allocation unit and the
total sectors in the media.

k. Sides. This mustbe 1 forsingle, or 2 for double sided diskettes,
L. Sactor eorlgin, This mustbe 0 or 1.
m. Density. Must be 'S fer single or ‘D' for double density.
n. Number of cylinders.
(" N
FLAGSTAFF ENGINEERING
DOS Diskette format program

Number Type Name Number Type MName

01 q Lo

02 ] S8

03 H HIDEN

04 ] S5INCH
\, J

Sample screen: DOSFMTA (first screen)
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Sample run:

T8INS
ntet lermat program nama to Install; DOSFMT8.EXE

4 FLAGSTAFF ENGINEERING Y
DOS Diskatte Paramtars

Formal name LB
Device typa {8/5/3/H/Q}) 8
System neme FLAGFMT
Sector size 512
Sectors/alloc unit 1
Reserved sectors 1
Number of FATS 2
Directory enlrlea 224
Media descriptor  FE
Seclars per FAT 7
Sides 2
Sector origin (041} 1
Density {S/D} D
Number of cylinders 77
<i>

\ Reply y.

ol

3~ F - —So—-oaao

E

Sample screen: FMTSINS installation (second screen)

DESTRUCTIVE/NONDESTRUCTIVE:

DOSFMTB WILL DESTROY ALL DATA ON THE DISKETTE BEING
FORMATTED.
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When an entry has been entered/modified, press <ENTER= to update
thattable entry. Page up and down may be used to browse through the
table entries. Any entry which is displayed may be alterad and then
updated by pressing <ENTER>. Press <END= to actually install the
modified entiras into the device driver. You may press <ESC» at any
time to abort without updating. Mote: actual updating does not occur,
unless and until the <END> key is pressad.

Using the DOS format command

Once the format of a diskette an a drive (istter) is known by the DOS
operating system, the DOS FORMAT command may be used to format
disketies on that drive. If all parameters are given at install time, 1he
formatis always known. if the paramaeters are being instailed infrom the
boot sector, then at least one diskefte of the desired format must have
been accessed since the system has been bacted.

Sector sizes larger than 512

DOS diskettes with a sactor size of 1024 may be accessed. The device
driver FLAGX.SYS tells DOS that the secior size is 512, but this is
transparent ta the user.

Disk access speed

K only one known format of diskette is going to be used in a given drive,
it may be advisabls to specify all the parameters when installing it in
FLAG.5YS. This allowsthe disketeto be accessedfaster since the boot
sector does nct need to be reread sach time mediachange is passible.
Sincethere is no physical diskette change line suppored anthe external

drives, the media is assumed to be questionable if no accesses have
occurred within the last five (5) seconds,

NOTE: for use on calor displays, DOSFMTSE, FLAGINS, and FMT8INS
are all calar installable using INSUTIL,
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DOS FILE DISPLAY
AND EDITING UTILITIES

ﬁ:.ltilitwa package includes DOS utifity programs for use indisplaying

and editing DOS files, especially thoss that have been transferred from
8" diskettes. These programs are uselul for inspacting such files after
transfer to confirm the integrity of their contents, to break up large files
into smaller pieces, and to do patching {ediling) of data,

The DOS file utilty programs are:

DCOPY.EXE Generates smaller multiple files
fram a large DOS file.

DFILE.EXE Displays records, searches for data
and patches records in a DOGS file,
DCOPY.EXE

DCOPY will copy part of an existing DOS file to a separate lile, or copy
alarge DOS file into several smaller filas. The program allows a large
DOS file 1o be copied to muliple 5-1/4" diskettes when the criginal fila
slze exceedsthe capacity of a single 5-1/4" diskette. Largefiles may also
be split up To allow transter of file segments to 8" diskettes.

Filas may be copied to and from any DOS file. The record length may
be set by the operator to any logical record length required. Any number
of records may be copied to the targe: fila.
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DCOPY.EXE

DCCPY will copy part of an existing DOS file to a seperatae file, or copy
a large DOS lite into several smaller files. Tha program allows a largs
DOS file to be copied to multiple 5-1/4" diskettes when the ariginal file
size exceadsthe capacity of a single 5-1/4" diskette. Largefiles may also
be split up ta allow transter of file segments to 8" disksttes.

Files may be copied to and from any DOS file. The record length may

be sat by the operator to any kgical record langth required. Any number
of records may be copied ta the target file.

RUNNING DCOPY

Run DCOPY by typing its name at the DOS command prompt. After
displaying a program description message, the program will then prompt
the userio enterthe name of a DOS file 1o copy from: entar the file name

using standard DOS syntax, including any nacessary specifiars such as
drive or path namas.

The program will then prompt the userfor a logical record size. Thiscan
be any number that doss not exceed the total number of characters in

thelile. Entertharecord size, or select variable-size racords by pressing
<ENTER> only,

The program will then prompt tha user to enter a target DOS file name
13 copy 1o: enler the file name using standard DOS syntax.

The program will prompt the user far the number of records to be
transferred.

Press tha <ENTER> key 10 copy all records in the tile, or entar the
number of records 1o copy. The program will copy the indicated number

of records into the target file, and then display the number of records
ransferrad.

The user will ba prom

pted to insert a new disketts or choase a fixad
{hard} disk.

Utility/8 DOS File Utilities 5-2



. xt d sk
4 . ne; I ta in the derB and

If copying to files on hard disk, press the
key only to continue,

& program will then prompt the user te enter a naw largei DOS filg
name to copy to.
Enter the new file nama usi

‘ ng standard DOS syntax, or select the
previously antered output filg

name by pressing tha <ENTER: key only.

The program will prom

pt the user for the number of records to be
transferred.

Press the <ENTER> key to copy all racords in the fila, or anter the
number of records to copy.

The program will copy the indicated numbar of records into thetargetlile,
and then display the number of records transfarred. If the complete input
fils hasbeentransferrad, a messaga will ba displayed indicating the total
number of records copied from tha input fila ta the multipls cutput files.

The user will be prompted to insert a new disk if the target disk becomes
! and the copy oparation is not complets.

When the copy operation is complets, the user will be prompted ta enter

a new input file name. Enter a new DOS file name, or press <ENTER»
only to end the program.
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SAMPLE RUN OF DCOPY:

Cadeopy <entor>

THIS PROGARAM WILL COPY A SINGLE INPUT DOS FILE INTO MULTIPLE
OUTPUT FILES.

ENTER INPUT FILE NAME: ctest
ENTER RECORD LENGTH (CR=VARIABLE): <entar>

ENTER QUTFUT FILE NAME (CR=SAME AS PREVIOUS OUTPUT):
<atest! doc=

ENTER RECORDS TO TRANSFER {CR=ALL): <100>
00100 RECORDS COPIED TO QUTPUT FILE.
QUTPUT FILE COMPLETE. MOUNT NEW VOLUME, PRESS ANY KEY...

<enter=

ENTER OUTPUT FILE MAME (CR=SAME AS PREVIOUS DUTPUT):
«a'test2.docs

ENTER RECCROS TO TRANSFER (CR=ALL): <enters

00200 RECORDS COPIED TO OUTPUT FILE.
COPY COMPLETE 00300 TOTAL RECORDS COPIED.

ENTER INPUT FILE NAME: <emers
C»
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DFILE.COM

DFILE is used 1o display. edit and searchfor datain DOS files. Atila may
be displayed using any logical racord size desired by the user. Recards
are displayed as hexadecimal values with both EBCDIC and ASCI
translations displayed for sach value. Records may be edited (patched)
as ASCIl or EBCDIC characters or as hexadecimal byta values.

YWhenthe program is lpaded, a'>" prompt will appear onthe screen. The
program uses the {ollowing commands (tems in CAPS are keyword
antries that must ba given; lowercase items are usar-supplied entrias).
For the search commands, the search data must start ona space after
the command keyword.

<ENTER:
nnnn

SA aapaaa

SE ceeceeen

SX xx xXx xx

PA rrrr oooa

Display starting at next record until and of file is hit.
Display record number nnnn.

Search for ASC string "aaaaaa” (no quotes
naaded).

Search for EBCDIC string "eseesa” (no guotes
naeded).

Search for hexadecimal siring "ex xx xx™.
Patch data in record number “iree” at o'lset “ooon”
{both numbers are given as decimal nurrbers}.

Seebelowfor anexplanalion ofthe patching process.

Cancel display. Use to selac! anctber file or to w- te
patched data o disx,
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SEARCHING FOR DATA WIiTH DFILE

Theoparation of alithe search commands abave is similar, except farthe
type of data being searchad for. For the stiing {ASCIVEBCDIC)
searches, DFILE takes any characlers entered one space alter the
command {SA or SE) as tha text to search for. Since no delimiters are
required here, any characters including single and doubla quotas canbe
searched for.

Ahter the search command is given, you will be asked for the record
number with which 1o star the search. Enter the racord number {in
decimal), of press <ENTER> only to start the sgarch atthe top of thefile.

If any matches are found, the record number and offset of the match will
displayed. The program will then ask you i you want to continye the
search. At this paint, typing <Y only will continue the search (DFILE
dosesn't wait for you 1o hit <ENTER> hare); any other kay will end the
saarch and re-display the command prompt “>".

PATCHING RECORDS WITH DFILE

When the PA command is given, a prompt appears showing the record
numbar, offset fram the star of the record, and the first byte at that offset
given in hexadacimal, ASCH and EBCDIC. The prompt keoks like this:

004839 9/.:

maarning that at elfset 48 (decimal) in the reguested record, the first byte
s ahex 39 the values separated by the slash arethe ASClland EBCDIC
characters, respectively (2 pariod indicates that the character is non-
displayabie in that character set). When the patch prompt appears, you
can either type in new data 1o replace data in the record, ar press
<ENTER> only to end the patch process. Paich data can be entered as
ASCIl or EBCDIC strings or as a saries of pairs of hexadecimal digits.
ASCI slnngs are indicated by using apostrophes (*single guotes”)
around the string, while EBCDIC strings are enclosed by double quotes.
Hexadecimal data must be entered as 2 digils per byte, each pair
separated by one space.

When patching records, any changes entered are kept in machine
memary only until the sessian is anded with the “C"command, whan the
data will actually be written out 1o disk. Any data entered will be written
aven if you exit the program using <CTRL> <BREAK> {nat recom-
mended). f no patches are made, nothing will be writtan aut to the file.
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RUNNING DFILE

FILE by typing its name at the DOS command prompt. After
playing a program description message, the user will be promptad to
anter thename of a DOS file to display.

Entar thefile name using standard DOS syntax, inciuding any necessary
drive and path name specifiers.

The pragram will than prompt the user lor logical record size, This can
ba any number that does not exceed the fotal numbser af characters in
the file. Enter the record size, of select the dafault size of 16 bytes by
pressing <ENTER> only.

The pragram will display the command prompl “>" and wait for the user's
input. Press the <ENTER> kay 1a begin displaying the file at racord
number O (tha first record in the file), or enter any of the commands
described above.

if a record number s entered, 128 bytes of dala will be displayed as linaes
of 16 bytes each. The data is displayed by record number and offset
istance) from byte zerc of the record. The data is displayed as
hexadecimal valuaes, with an ASCII translation to the left of the display.
Diractly under the ASCII translation is an EBCDIC translation of the
sama data,

Selected records may be displayed and patehed, or the display session

ended with the “C” command and another file selected (or the program
ended).
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SAMPLE RUN OF DFILE:

Cadfile <enter>

DUMP A COS FILE AND TRANSLATE TO ASCH AND EBCDIC.
FILE NAME TO DUMF: rhoasc.tbl <enter>

LOGICAL RECCRD SIZE: <onters
FILE SIZE 1S 00002 RECOADS PLUS 00000 BYTES LONG » <enter>

0000  00C0dD 4040 ... 4040  |@@@. ... @@|
| |

0016404040 ... 4040  [@@@...cccooos @e|

] |

0032 | T
0112300040 .. D22 |B.@weorere =

» <000 1> <ener>
0001 Qo000 306162 ... 40 F1

0016 F2 BA 6B.......92 24
0032 .
0112303132 ........40 40
» <PA 0001 02> conlers

G002 62 b/ <'this's centers
0112309040 . 3D 22

= <0001 centers
Qo001 OO0 306162 . __40F1

0015 F2EAEB...... 92 24

0032

0112303132 ...40 40
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1 02> <Bnbor>

62 b/.; <'this'> <@niBr=
112 309040....... 022 P@..=|

= <0001 > conkers>
0001 0000 0 6182 ......40F1

D016 F26AEB.....92 24

0032 .

01123031 32

» <PA Q001 02> <enters

0002 62 bv.: <'this'> <enter>
C>

-
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APPENDIX A: DEVICE DRIVER
SUPPLEMENTAL INFORMATION

This section suppiements the section on using the F_Iagstaﬁ‘Englneer-
ing device drivers; it is intended for use by thosa with spacial systarp
canfiguration problems or by programmers using the Flags_taﬂ Epgl-
nearing diskdape drives and controller cards. The device drl\:'er
{FLAGIO.SYS) parameters ara covered in detail. The secondary dewc;e
driver, FLAGIOX.SYS, is covered in the device driver section of this
manual.

DEVICE DRIVER PARAMETERS

The general lorm of the devica driver statement for FLAGIO.SYS is-

{1} DEVICE=FLAGIO.SYS [ (dev=c.ia) ]
[ (dev=c,i,a} ]

whare:
-dev either “T" for a tape controller or “D* for a disk contreller

-¢  the DMA channel which the controller uses, a number from 1
to 3.

-1 the IRQ (interrupt request) level the controller is uses: in
practice, this is a number from 3 and 6.

-2  the port address of the card, given as 3 hexadecimal digits.

Note that the square brackets are nct included in the statement itself;
they indicate thal the enclosed items are optional. In this case, this
means that the device driver can be installed with no parameters at all,
in which case the defauh values ara used (sea below). One or two sets

of parameters can be given, in order 1o install the device driver for a disk
or tape conlroller or both.

Dafaull values are-
lor tape controller carg:

dev=T, c=2, =6, a=350
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{the "i" parameter is ignored for taps, but must be included in the list)
7 for disk controlier card:
daveD, c=2, =6, a=3E8
CHANGING DEYICE PARAMETERS

It there is any question of conflicts arising from the use of a Flagstat!
Engineering disk ortape controller card in your system, read this section
thoroughly to determine if you need to deviate from the default parame-
lers given above. Otherwise, set up your system using the gwen
defaults, then follow the procedures given in this manual and the
installation guide to test the system. if there are problems, you may need
to changs parameters. i you're not sure what you're doing, our best
advicae is—GETHELP. kisvery easyiogetintoirouble here! if in doubt,
call technical support at Flagstaff Enginesring,(602) 774-5188, for
assistance.

WHAT THE DEVICE DRIVER PARAMETERS MEAN

nnet is the number of the DMA {direct memory accass) channede
tobe used by the controller, Valid channel numbers are 1 through 3.

IRQ level is a the hardwars intarrupt request level number 1o be used
by the controller. Basically, this number is a priority number that the
system hardware usas to determine which devices in the system take
precedence whan interrupts from these devices are serviced. Valid IRQ
level numbers for the Flagstaff Enginearing FLAGIO.SYS device drivar
ara from 3 to €. The fellowing tabla shows tha devices assigned to hese
IRQ levels in the IBM PC/XT/AT:

Table 8: IRQ level assignmeants

IRQ laval portidevice assignment

3 serial porl 2 “COoM2:-"

4 sarial port 1 “COM1”

5 parailel port 2 2nd prirter

] disketle controller [infernal urives)

Source. IBM Technical Reference.
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CHANGING THE DMA CHANNEL :

DMA channal 2 is normally used by the Flagstaff Engineering tape and
diskatta controliers; this is the same channel used by tha internal
diskette controllar. Usually the only time the DMA channal needs fo be
changed is whan 1he syslem is a compatible non-1IBM machine ("clone”),
in which case OMA channal 1 should be used.

The DMA channel specified on the device driver parameter line (1)
above must match the channel salected on tha controller card by
changing jumpers. See the appropriate Installation Manuat for instruc-
tions on selacting the DMA channel aption, and be sure to foliow all
precautions! NOTE: if your machina is an IBM-XT, DMA channel 3 is
usad by the fixad disk controller if present. In this case, only DMA
channals 1 or 2 should be seleciad for use by the Flagstaff Enginaering
external controller card.

CHANGING THE IRQ LEVEL

If you change from DMA channel 2, you may need to change the IRG
lavel along with it ses the table beiow, for recommended settings. For
the tape controllar device drivar, tha IRC lavel parameter is ignored
{always sat to 6). if you need 1o use a non-standard [RQ level because
of system conlicts, you nead 1o know what 1RCQ levels are assigned o the
davices connected to your system: relerto Table 1, above. Far exampie,
if you have a 2nd printer on a parallel port, it uses IRQ 5 and makes this
IRT level unusabla by other devices. COM1: and COME: are normally
used for asynchronous communications adapters (e.g.. modems of net-
warking), but can also be reassigned (via the DOS MODE command) 1o
drive a serial printer or other device. The point is that you need to select
an IRQ level for the external drive (taps or disk) thal will not conflict with
existing devices on the system.

CHANGING THE CONTROLLER PORT ADDRESS

{Forthis section, some farmiiarity with computer hardware and terminol-
ogy 5 assumed. If you are nol knowledgable in this area, you'd be better
off not poking arcund here withaut help!)

The option ol changing the base address of the controfler card is
provided as a way of resaiving potential conflicts with other devices
installed on the system. Both the tape and disk controller cards occupy
8 consecutive port addrasses, staning at 1he base address. By default,
the controller cards use these port addrasses {the first address is the
base):
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TAPE: 350 (hex}
e DISK: 3E8 "

The address of the diskette controller card is not currantly salectable, but
new ralaases of thesse cards will have 1his feature.

As with the DMA channel (above), the port address given on the device
driver command line (1) must match the address physically selacted by
jumpers on the controlier card; see the Instaliation Manual for your
external drive. in general, any address from 000 to hex 3F8 can be
selectad. In practice, mosl addresses are already resarved for other
devices {both internal and external) and cannot be used. You should
consult a systam manual, such as tha IBM Technical Refarence, as well
as documentation for any "add-ons® in your system, to find which
addresses can be used. f in doubt, get help, or call technical support at
Flagstaft Engineering.
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APPENDIX B: USER-WRITTEN
PROGRAM SUPPORT

Advanced usars of the Disketta Connsction whe need 10 dasign their
own application programs will find two files of special interest on the
distribution disketta. The files are DEMO.C and INT13C.ASM.

DEMCOC.C is a short demonstration program writien in Microsok/Lattica
‘G". The program reads tha first two fracks of an B" diskette and stores
the data in a DOS file.

The program calls assembler routines from an object module named
INT13C.0OBJ. The source code is provided in INT13C.ASM, This
module provides a user interiace to external drives attached to the
Flagstal Engineering diskette controller card.

DEMOC. C must be compiled with your own Ccompiler and tested on your
machine bafore linking INT13C.OBJ with your own programs.

INTI13C.ASM is a sourca file writtan in 8088 assembler language, This
source file can be assembled into a linkable object module. Parametar
passing struciures will need to ba modified 1o support calls from FOR-
TRAN, BASIC, or other compilers that do not pass parameters in
thesame manner as Microsgh/Laitice C.

Thesa programs are provided on an “as is” basis 1o ba used as a starting
pointier usar-designed custom applications. Modifiad versions of these
modules will not be supperiad by Fiagstaff Engineering. For those
needing more information on parameler-passing spacifications for vari-
ous compilers, The Programmer's Guide To The 18M PC by Peter
Norlon, Micrasslt Press, is recommended.

DEMO.C

DEMO.Cis provided as a sample C program to accass external drives
through device drivers FLAGIO.SYS, and FLAGIDS.SYS.

The following routines are dafined in the pragram. All of these routines
pass back an integer raturn code of zera i succassful and a-1 il
unsuccasstul, with the exception of tha FINDS routine which passes
back the diskefte forman it it is found or a -1 it #t is net found.
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Tha following parameters are spacified in the routine calls:

? the external drive number (2 - 5),

or: the diskette {0-79)

ead: the diskette head {0 or 1).

sactor: the starting sector for the operation (1 o 26).
#rocs: number of sectors to read/write.

buftar: tha address of tha buffer 10 read/write tofrom.
fmt: disketts format;

0 = 128 byle singlo density, 8° drive.

1 = 256 byts single density, 8" drive.

2 = 512 byte single density, 8" driva.

3 = 1024 byta single dansity, 8" driva.

4 = 256 byle double density, 8" drive.

5 = 512 byte double density, 8° drive

6 = 1024 byta doubla density, 8° drive.

7 = 2048 byte double density, B" drive.

8 - 15 indicate same formats as 0 - 7 for 5 1/4°
or 3 1/2° drives.

Drive, cylinder, head, sector, #recs, and fmt are processed as byte
b but may be defined as integars. Buffer is the addrass of the bufter
6 road, write or set format oparation. The following routine calls are

inclirded in this file:

A. rc x READS {drive,cylinder,head, sactor #recs buffer);

Read one or more sectors from the B” disketta.

B. rc = WRITEB (drive,cylinder head, sactor #recs buffer);

Write one or more sectors 1¢ the 8” diskette.

C. rc = YERIFYB (drlve,cylinder head, sector #recs, butfer);

Read-verity one or more sectors. This is the same as read except the
dala is not actually transferred.

D. rec = ADDELS {drive,cylinder,head, sector #recs buffer);

Read daleted seciors. This is tha same as HEADS excroot thal de eted
sectors are also read if encountered.

E. rc = WRTDELS (drive,cylinder,head, secior grecs bufier);

Write deleted sectors. This will write sectars out as coeted
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F. rc = FORMATS (drive,cylinder,head,sector, #recs,buffer);

Format sectors. This command is normally issued for a complets track
at atima. Tha 'bulfer’ paramater must paint ta a buffar formatted with 4
bytes for each sector on the track. The 4-byle entry for sach sector is
defined as follows:

0 - Cylinder number.

1 - Head number.

2 - Sactor number {normally starts wilh sector 1 on a track).
3-Sectorsize (0=128,1 =256, 2= 512, 3 = 1024, 4 = 2048).

G. rc = RESETS {drive);

This recalibrates the drive {seeks cylinder 0}.

H. re = SETS (driva,Imt); or re = SET8 {drive,8,butler);

This sets up the 8" drive logic to process the specitied diskette format.
This routine for FINDG8) MUST be used prior fa using any of the functions
to access the diskette, The ‘fmt' parameter must be 0o 15 as definad
above; if user-specilied format parameters are used, then the usar must
supply a 12-byte buffer containing the diskatta setup paramsiers.

I. re = FINDS8 {drive cyllnder,head);

This routine will determing the format of the disketie an tha requested

track {cylinder & head). If the lormat is found, a value of 0 to 7 will be
returned. If the diskette is unraadabis a value of -1 will be returned.
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INT13C.ASM

MBLY LANGUAGE INTERFACE TO INTERRUPT 13H
OM BIOS CALLS FOR FLAGIO.SYS DEVICE DRIVER

REGISTER USAGE
On entry to each lunction:

AH - Function number

AL - Number of sectors

BX-  Address of bulfer ES:BX)
CH - Cylinder numbar

cL- Secior number

DH-  Head number {0 or 1)

DL- Drive number (2, 3, 4, or 5}

On return from each function:

AH - Return status code: ST1 bits:
- D- oparation was OK —_
’a 2- bad address mark found 0
3- disk write protected 1
4- sector not found 7
5- deleted sector(s) lound * sae during
read operation nate
8- DMA overrun (across 64K} 4
16 - bad CRC (data error) 5

* NOTE: this status is returned only for a normal read operation
{lunction 2} andeorresponds to ST2 bit 6. This status is never returned
for tunction 6, Read Daleted Sectors.

AL - number of sectors
FUNCTIONS:

AH = 0 Haset driva

AH = 1 Head status of last operation rto AL

AH = 2 read sector(s) into memary

AH = 3 Write seclor{s) from memory

AH = 4 Vanly sectors(s)

AH =5 Formatirack. Formatvalues are ngama sointed o by
ES:BX, with four bytes for eacn seciar or hie tratk
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0 - Cylinder
1 - Head

2 - Record (sector) number
3 - Sector size:

O=128, 1=256, 2=512, 1=1024, 4=2048
AH = 6 Read delsted sector{s} into memory.

Excepl for hard errors, this function will always return a status
code of 0. Therefore, function A shauld be called in order to
check the 3 status bytes.

AH = 7 Write deletad sector(s) from memory
AH = 8 Set format. The format code is contained in AL. Sector size
and recording maethod for values of AL are:

o- 128 FM8~ 5-512 MFM8°
1- 256 FM 8" 6-1024 MFM B°
3.1024 FM 8" 7-2048 MFM 8™
4. 256 FM B
8-15 - fgrmat same as 0-7 but for 5 1/4°
16 - use usar-supplied format parameters.

Format parametar values are in 12 bytes pointed to by DS:Sl. Default
paramaters for each value of AL are given in the following table:

Tabla 8: Format Parameter Values

offset
ALODO 1 2 3 4 5 6 7 84 9 10 M

CF 02 7F 00 1A 07 6D 1B F6 19 00 O1i
CF ©C2 7F 01 OF OE FF 2A F& 18 00 O1
CF 02 7F 02 08 1B FF 3A F6 15 00 ©1
CF 02 7F 03 04 47 FF BA F6 19 00 QD
02 7F 01 1A OE FF 36 F6 19 Q0 00
CF 02 7F 02 oF 1B FF 54 F6 19 Q0 00
CF 02 7F 03 08 35 FF 74 F6 19 00 00
CF Oz 7F 04 04 89 FF FF F6 12 00 0Q
CF 02 7F 00 12 07 Bo 09 E5 19 00 03 °
9. CF 02 7F 01 0B 18 FF 30 E5 19 00 02 °
10: CF02 7F 02 04 46 FF 87 E5 19 00 03 °
11: CFo2 7F 03 02 CB FF FF E5 19 €0 03 °
{2; CF02 7F 01 12 OA FF oC E5 19 00 02 °
13: CF02 7F ©2 09 1B FF 54 E5 1% 00 02 *
14: CF02 7F ©3 04 80 FF FO E5 19 00 02 *
15: CF02 7F 04 D2 CB FF FF E5 19 00 02 *
16: —usar-supplied format parameters—

e A s Sl
9]
T
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{* NOTE: lines 0-7 are parameters for 8"diskettes; lines B-15 are tor
pvd 3-172° diskottes.}

& 10 has the diskette type dascription corresponding o lines 0-15in
this tabla,

Falkvwing are the meanings of the format paramater bylas;

offset meaning

controlier parm byla 1

contraller parm byte 2

Motor lumn off wait

Sector size: 0=128, 1=256, 2=512, 3=1024, 4=2048
Seclors per track

- Gap langth

-DTL

- Gap length

- Format fill character

- Head settle time (ms)

- Motor wait

- Bit 0——recording method: 0 = MFM, 1 = FM
Bit 1—diskette size: 0 = 8%, 1 =5-1/4" or 3-1/2°

S CENONABNE

-0

" 4

AH = 9: Read sector ID's {on currently selacted track)

AH = A: Acquire results of read sector |D {function 9}. This function can
ba called 1o check siatus of any previous operation. Returns 7
bytes pointed to by DS:BX formatied as {ollows:
+0 - S0 (disketie status byte 0}
+1-81 * L |
+2-52 - “ o2
+3 - Cylinger
+4 - Head
+5 - Record {sector) number
+6 - Sector siza:

0=128, 1=256, 2=512,
3=1024, 4=2048

Thethree status bytes, S0-82, are actualy set by tre d.snette no=im:
chip, and contain status information not returaed A the A ren o
a detailed description of thesebytes, includirg B! ayout o ey o

disk cantroller (FDC).

Utility/8 User-Written Support B-6



Table 10: Diskette Format Types

format # bytes/ recording
{AL. Table 9] size seclor method
o g 128 FM

1 g8 256 FM

2 ar 512 FM

3 8" 1024 FM

4 8" 258 MFM

5 g 512 MFM

6 8" 1024 MFM

7 gr 2048 MFM

8 35" 128 FM

9 35" 256 M

10 Ky 512 FM

11 3" 1024 FM

12 35" 258 MFM
13 i 512 MFM
14 35" 1024 MFM
15 35t 2048 MFM

For further information on the BIOS calls, register usage, etc., see the
IBM PC Technical Aeference Manual and the Intel or NEC documents-
mentioned above (either one can be used to program the floppy disk
controller).
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TABLEDIT.COM

ﬁed with this Flagstaff Engineering software package i -
ram TABLEDIT which allows you to edsii the ‘translaption tagt‘:e:sfiit:: uzfd

by _other programs herein. These tiles contain 256-byte lookup tables
which are used to translate characters between cne character sat and
another (usually between ASCII and EBCDIC). TABLEDIT allows you
to reglaca the characters at any position in the translation tabla file
gnabllng _¥ou to create a customized table for yaur application. For
Instance, if you are copying files from one system in EBCDIC to DOS files
in ASCII, but need to translate cartain characters differently then the
standard EBCDIC-to-ASCII conversion, you can specify these charac-
ters in a modified translation table fila.

HOW TRANSLATION TABLES WORK

The translation table is a file which specifies a new value lor each
possible value of a character. Since each byte (character) can have any
of 256 possible values, the table contains 256 entries. Each entry is
simply a byte which contains the new value corrasponding fo that
position in the table. When an incoming byte is found whose value
corresponds to the position inthetable, the byte atihat position becomes
the new value.

For example, cansider the following mini-table (assume a system whete
every character can have 10 possible values): the top row is the posilion
in the table, the bottomn row is the aclual table.

-0- -1- -2- -3~ -4- -5 6- -7~ -B- -9-
56 78 1119 4

First of all, notice that the positions start from zerc, not ora. This 5
because the possible values of the bytes in this syslem gnlran; 230 19
9, jusi as the values of bytes on a computes Is-,rste.-r_l gofrom S0 235, %o,
we can talk aboul the "zeroth” to the “ninla” scsdion.

When bytas coma into be transiated. their va'ls Secomes 8 pos o’ &
E] FHE S

the table—Tfor example, the incoming byte ‘4" wouic "o
v

- -1- -0- -3- -4- -B- -6- -7- 8-

56 7 8 1 1 1 9 4

W oo
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The translation process simply takes the charactar at th_e position
painted to (4) and uses that character as the new value—in this case, '1",
Since therg are is an entry in the fable for each possible value of a
character, all characters can be translated,

Natice that this example table has soma repeated characters. Not all
charactersinthe table needtc be unique. Infact, the standard translation
tables internal to TABLEDIT contain many repeated characters: for
instance the NUL character {the “zeroth” character in both ASC!l and
EBCDIC} s used to *fill” vacant positions in both the ASClland EBCDIC
tables that have na defined values,

WHAT THE TABLE EDITOR DOES

Changing a translation table consists of substituting new values a
certain positions in the table file, Thisis a tairly simple process, since the
files are always the same size—258 bytes-—and this can be done with
programs such as DEBUG and even by some text aditors, TABLEDIT
makes this job much sasier, by displaying sach entry in the table and
allowing you 1o type in new values where wanted, Each value is
displayed in 4 possible ways—numericallly in either decimal or hexa-
decimal, and as characters (etther visualty as IBM display characters, or
as a twa-or three-letter mnemonic code for centrel characters), After all
changes have been made, the moditied file can be written back to
diskette. You can also create new translation table files from scratch,

RUNNING TABLEDIT

Run the program by typing its name at the DOS command prompt,

followed (optionallyy by the name of the trans|ation table file you want to

edit. (i you omit the file name, you can specity the file later.} The one
program display screen will appear,
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{-EBCOIC tablp loaded,
Ta:

RAGSTAFE ENGINEERING Tranatation Tabio Edior  ASCI—ERCDIC 1

: From: To; Fram: To:
OMIL | 160LE—a  1oDLE [28p—s . gegp

;2%»: 170G1—  17DG1 |81 —>  aq) tg(::: 2411
3erk | oDC2—  19DCZ (3 e [s0p 222
SSEOT| OGS sgbes|me s [BY (N3 2
ASENG| 21 NBK— g1 = Toew |Be T a4
4B ACK | 22 SYN— so;v‘ﬁ g?: s lap 2%
47BEL | 2AETB—  3METH B’ —» 124 B ve3:
22BS | 2MCAN > CAN|40( 77
SHT | 25EM—  25EM |1y @) 249
ALF | 265UB-> GASUB|42° —n gpr | ag: o :
MVT | 27ESC—  39ESC| 434 —a 78, |g9. 0
12FF | 2AFS—»  MFS | &4, — 107 :
1R | 296S—  9IGS |45. — 14
450 | WAS—> WIAS {48, 5.
S [ NUS—  AmB {475 — @1 @37 117

15 51—

FiHelp FZASCIERDOIG FaReag FaWrits F5Defaull FEEx F7DacHan FBShowS harCodes

.

aen shows the first screen of the translation table. There are 4
s, each showing 64 characters, Each character is shown as an

entry as follows: '

nnn CCC —s nnn CCC

The left side ("FROM" is the table position, carresponding to the
incoming characters to be translated. The right sida {"TO™ is the new
value to be used for this position. *nnn” is the numeric value (sither
decimal or hexadecimal, depending on the currant setting which is
shown at the upper right of tha screen). “CCC™ is the character, shown
either as a single character or as a 2- or 3-letter mnemonic code for
control characters. If avalueis represented as such a mnemome code,
it will be highlighted on the screen to make it stand out.

To replace a value at a certain table location, you simply fype in the
desired naw value at that location. This can be dane either by typing a
naw numaric value in the numeric field, or by typing ary keyboar_d
character in the character fieid. As new values are entered, al fie.ds w!
bae changed to reflect the new value.
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To move from entry ta entry and from numericto characterfields, you use
the following keys:

«<cursor right - these mova from entry 1o entry

<cursor lefl=

<CUrsor ups

<cursor downs

<TAB> - moves from numeric to character fields

«SHIFT> <TAB»> - moves backwards from numeric to
charactar fields

<PgUp> - displays previous screen

<PgDn:> - displays next screen

<backspacex -delates numbers entered in decimal mode;

moves back to first digit in hex mode.

In addition, the eight {B) function keys displayed at the bottom of the
screen are pragrammed to perform the following jobs:

<F1> - HELP

This displays one screentul of Relp information. To return to editing, hit
the <ESCx key. The editing screen is restored upon return,

<F2> - ASCIVEBCDIC TOGGLE

This toggles the display between ASCII-0-EBCDIC and EBCDIC-to-
ABCI) dispiay. The first character set is the "FROM” set, the second is

the “TO"set. Inthe example screen shown, "FROM” is shown as ASCII,
"TG" as EBCDIC,

This toggle alse effects the "default” (internal) translation table which will
be loaded by the <F5> key—see below for explanation. Changing this

toggle does not change the value of any table entries, only their
reprasentation.

<F3» - READ FILE

This key reads a transfation tabla from disk into the editar’s workspace.
Thefile currently named in the "Table file” fisld willbe loaded. Ifthis field
is blank, you will be asked o enter a filename here. Any errors

encountered while reading the file (such as file notfound) will ba reported
on the status line {screen line 3).

When the file is loaded, TABLEDIT trias to detarmine what type of 1abls

it is and displays the type on the status line. Ses "Haw Table Type is
Determined,” below.
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Note that loading a table replaces whatevaris in the editer's workspace.,
When aditing more than one table, be sure to save atable befare lbading
glivor,

<F4> - WRITE FILE

This key writes the translation fable ¢urrently in memory to disk. The fila
currently named in the “Table lile" field will be written. 1 this field is blank,
you will be asked 1o enter afilename here. Any errors encauntared while
writing the {ile will be reporied on the status line.

Writing to a table file replaces whatever was ariginally in the file with the
new table, so be careful when writing files. if you want to creale a
modified copy of a table file, you can change the name of the file before
writing it. It is also a good idea to make backup.copies before editing,
using the DOS "COPY" command.

<F5> - LOAD DEFAULT TRANSLATION TABLE

This replaces the entire translation table in editor memory with an
internat “default” table, containing a standard translation sequence.
{These standard sequences are taken lrom IBM's System/370 Refer-
ence Summary, recognized as an industry standard reference.) This
function is usefu! for building a translation table “from scratch,” where
only a few characters need be changed.

There are two intarnal tables—one for ASClI-10-EBCDIC, the other for
EBCDIC-to-ASCIl. The current setting of the character-set toggle deter-
mines which one will be loaded with <F5>. This taggle is shown at the
upper right of the screen, and is set with the <F2> key (ses above).

Note that this tunction replaces whatever was in the editor workspace,
so you should save any needed changes before lnading the internal
table.

<FB> - EXIT
This key ends the TABLEDIT program. Before exiing to DOS, vou wil
be asked if you realty want to leave, in case you lorgu! 15 save 3 o5argond

table file. Answering "Y' to this prompt will ex 110 DTS any oirar key wain
continue tha editing program.
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<F7> - DECIMAL/HEX TOGGLE

This key loggles the numeric field represantation between decimal and
hexadecimal. The current setting of this toggle is shown at the upper
right of the screen. This made affects the way numeric data is entered
in entry fields. In decimal made, there are 3 digit positions, and the
<backspace> kay removes the leftmest digit, or changss the value to
zero ifthere is only one digit in the field. Using the number keys will add
one digitto the number, until 3 digits have been entered. In hexadecimal
made, two digits are always displayed. The cursor stars on the left thigh-
order) digit, and entering adigit here will move the cursarta the right digit,
The <backspace» key moves the cursor back 1o the left digit.

Changing this toggle does not change the value of anytable entries, only
their representation.

<F8> - TOGGLE “SHOW CHARACTER CODES"

This toggle controls the representation of table entries in the character
fislds. With the toggle en, control characters (e.g., carriage raturn, line
feed,1ab, etc.) are shown as a 2-or 3-character menmoniccode (GR, LF,
TAB, etc.). With ihe toggle off, all characters are shown as |BM screan
display characters. This character set doesn't correspond to any other
character set in common use, since “high ASCIl" values above 127
decimal are special characters peculiar to the 1B8M PC.

The mnemonic codes displayed are taken from the IBM System./370
Refereace Summary, recognized as an industry standard reference.
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INTRODUCTION

Thig manual provides program documentation
for the diagnostics and utilities supplied
with the Flagstaff Engineering 8 inch
diskette system. The programs may be
copied to and executed from any diskette
or hard disk volume desired.

The programs are described in the
following format:

Program Name.

Use,

Miscellaneous notes.
Description.

Operation.

Defaults.
Pestructive/Nondestructive.
Sample Program Run.

o -1 o B ol o —

To load the programs, use the standard
DOS load command syntax:

A> [PROCRAM NAME]

In the program operation sections of the
manual, keyboard entries are indicated by
oracketed characters:

[ENTER] equals the enter key.

[Y] eguals the Y key.

(@1@881] equals the digits @,1,2,@,
and 1 typed on the keyboard.
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The fulluwinm mafiware modules S00Wla G
1naluaded wan o yonar Ueility /8 Atskecxe:

GOHEF I GE . YT B1O= . D
CONFIQGD.ava L Ty L Cuia
BICFMT .COMm BLOLIFWME - Cowm
AT.IOMNB . BXER CAECKR . TRT
DISFT.AYA .EXE HERLEL® . ELT
CIF W AT S - MR CPYLS TN VR

COrTe  COMm

Hote s COHFICE . BEYES, COHvIGL.BYE, BLIGE.COmMm,
AND BIGD . CONM are mupport moduoalem foar The 8
inch drive systwem. These four modunlies are

covered in the sysiem nstallation guide .

All material presented in Lnl= documeni. s
believed to be as correcti and accurake as
humanly possible. Pleane addreas all
inqgquiries or comments concerning this
manual To:

Technical Support & Documentation
Flagstaff Engineering

Box 197@

Flagstaff, Arizona B600O2
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DIAGHNOSTIC PROGRAMS

Diagnosiic programs are included on the
Utility/8 diskettie for use in verifying

correct diskette operatlion and diagnosing
diskette problems.

To exit any dlagnoetic program while 1t is
running, press [CTRL] [C]. On occasion,
the Conircl C segquence may not terminate
the program. If this occurs, press [CTRL]
[BREAK] to end the program.

8 inch diagnostic PROGCRAMS INCLUDE:

ALIGNB.EXE Check head alignment of 8
inch diskette drives.

CHECKS8.EXE Check read/write operations
of 8 inch diskette drives.

VERIFY8.EXE Verify format of 8 inch
diskette and head alignment
of 4 inch drives.



ALIGNS . .EXE

USE:

Check and verify the head alignment of the
B inch diskette drive{s}.

NOTES:

The ALIGN8 program REQUIRES a special
Digital Master Alignment Diskette. The
alignment diskette is available from
Flagstaff Engineering for an additional
charge.

DESCRIPTION:

This program is used by Flagstaff
Engineering te inspect and verify
operation of each 8 inch drive received by
the factory. The ALIGNS program is
designed to check head alignment of an 8
inch drive unit by performing three
specific measurements. These measurements
are: .
(1.} Drive Rotation Speed
{2.) Track Offset

{(3.) Head Shkew {Azimuth)

Rotational speed is calculated from the
index pulse timing. The nominal drive
roctation speed is 166.7 milliseconds (360
RPM}.

Track Offset is measured by reading
variocus Llracks that have the data sectors
recorded at slight offsets from the track
centerline. Most drives should be able to
read data with offsets of plus or minus
.818 inch.
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{ALIGNS.EXE cont.)

“Ead Skew iz measured in minutes of arc
{6@ minutes equals 1 degree). Most drives
appear to function correctly with a head
skew of plus or minus 42 minutes.

OPERATICON:

Load ALIGNS8.EXE. On completion of the
program load, a program description
measage will be displayed. The program
will then prompt the user for the drive
unit to test.

Select the drive to test by entering the
appropriate number or pressing [ENTER] to
gelect drive 1. The program will then
prompt the user for LOOP/NON-LOGP
operation. The loop option i3 ugeful in
making adjustments toc the head alignment
or the drive rotaticnal speed. The
NON-LOOP option should be selected to
check head alignment.

Select the LOOP/NON-LOCP option by
entering {¥] or [N] at the prompt, or
select non-looping cperation by pressing
the [ENTER] key. The program will begin
testing the drive after the prompt is
answered.

The program will display the measured
rotational speed in milliseconds, the
track offset as a pesitive and negative

of fset in thousandths of an inch { +X%
equals +.B8XX inch, -XX equals - @¥X inch},
and the azimuth measurement as a range
from positive to negative minutes of arc.
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(ALTIGNB.EXE cont.)

After testing the drive, ithe program will
then prompt the user to repeat or end the
test. ©Select the appropriate option by
entering a (Y] or [N]., or end the program
by pressing the [ENTER] key.

DEFAULTS:

Default entries for program prompts are:
Drive Number: [ENTER] key equals drive 1.
Loop Option: [ENTER] key equals No.
Repeat Test: [ENTER] key equals Yes
DESTRUCTIVE/NONDESTRUCTIVE:

ALIGNB will not destroy data on the test
diskette.

SAMPLE RUN:
A> [ALIGHNS8] [ENTER]
8" DISKETTE SYSTEM ALIGNMENT

DIAGNUSTIC PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 9/24/8%

INSERT 8" MASTER DISKETTE -
ENTER DRIVE {(1/2) WHEN READY.? [ENTER]

DO YOU WANT TO LOCP ON BACH TRAGK
UNTIL XEY IS PRESSED (N/Y)? [ENTER])

DRIVE ROTATION TEST (NORMAL=166.7 MSEC)
166.6 MSEC
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(ALIGNS.EXE cont}

PROGRESSIVE OFFSET TEST
CYL-23 WuD-p +11 12
CYL=83 HD=1 +11 -2
CYL=38 HD-=@ +11 -1
CYL=38 HD-1 +9% 12
CYL=41 HD-=p +9 -1z
CYL=41 HD=1 +12 -10
CYL=78 HD-0 +12 -1
CYL=70 HD=} +10 18
CYL=73 HD=0 11@ -9
CYL=73 HD=1 48 -1@
AZIMUTH ROTATION TEST
CYL=76 HD=0 +42 -34
CYL=76 HD=1 +36 -38

DO YOU WANT TO

REPEAT TESTS (N/Y)? [ENTER]
A>
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CHECKB.EXE

USE:

Check and verify read/write operations of
the 8 inch diskette drive(sg).

DESCRIPTION:

This program is used by Flagstaff
Engineering to check and verify cperation
of each B inch drive received from the
factory. The CHECKS program is designed
to verify correct read/write operations of
the 8 inch drive heads.

CHECK8 will verify read/write operations
of the drive by configuring the diskette
with various sector sizes in both single
and double density formats. Data is
written to the diskette and then read back
from each format to verify operatian.

After the initial read/write test, the
program will reformat the diskette as
double density with 512 byte sectors.

This diskette format is generally the most
difficult format to write data to. If the
program detects an error while formatting
any track, the program will display a
nen-zero status code. The program will
then try to reformat the track in
guesticn. The retry is usually
successful. If the track formatting error
still occurs after 5 retries, the program
will issue a message to use a different
blank diskette for the test.
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{ CHECKB.EXE cont.)

After formatting is complete, the program
will read selected mecters on the
diskette. The read operation will begin
with Cylinder 1, and the program will step
forward ‘11 cylinders, reading a single
sector from each cylinder. The program
will then step backward 5 cylinders, again
reading a2 single sector from each
cylinder. This pattern of stepping
forward 11 cylinders, and then stepping
backward 5 cylinders will he repeated
until Cylinder 76 is reached.

After the read sequence 1s complete, the
program will repeat the read test using a
pattern of 9 forward steps and 4 backward
steps. The read test will continue using
patterns of 7 forward and 3 backward
steps, 5 forward and 2 backward steps, 3
forward and 1 backward steps, and end with
1 forward step and no backward steps.

CHECKS8 should be run with a double sided,
double density 8 inch digkette {(IBM 2D}.
The program will operate with a single
sided diskette but will only verify
operation of head @ on the diskette drive.

CHECKE will DESTROY ALL DATA on the Lest
diskette in the 8 inch drive, so a blanhk
diskette should be used Wwith the program.

OPERATION:

Load CHECKB. On completion aof the progran
load, a program description message Will
be displayed. The program will then
prompt the user to insert a blank 5 inch
diskette into the drive and then seleot
the drive unit number to be tested.
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(CHECK®8.EXE cont.}

Insert the diskette into the appropriate
drive and then enter the drive number to
be tested or press the [ENTER] key to
select drive 1. The program will then
begin testing the drive.

After the drive has been tested, the
program will prompt the user to repeat ar
end the test. Select the appropriate
option by entering a [¥] or [H], or end
the program by pressing the [ENTER] Key.

The number of temporary read errors
displayed when running this program should
not be greater than two. It is possible
that a few temporary errors will occur
while running CHECKB due te the quality of
the diskette used. If any permanent
errors occur you sheould rerun the program
with the same diskette to see if the
egrrors cccur at the same locaticn. 1If the
errors accur at the same location it is
likely that the diskette has a bad spot on
its surface. Use a differenl diskette and
rerun the program to verify correct
operation of the drive.

DEFAULTS:
Default entries for program prompts are:

Drive number: [ENTER] key equals drive 1.
Repeat Test: [ENTER] key equals End.

DEETRUCTIVE/NONDESTRUCTIVE:

CHECK8 WILL DESTROY ALL DATA ON THE TEST
DISKETTE.
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( CHECKS.EXE cont.

}MPLE RUN:

)

A> [CHECKA8] [ENTER]

8" DISKETTE SYSTEM DIAGNOSTIC PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 5/19/83

INSERT BLANK B*

DISKETTE -

ENTER DRIVE (1/2) WHEN READY.? [ENTER]

TEST 21 - VERIFY
TEST 22 - FORMAT
VERIFY 8" CYL=1@
0OD OPERATION
TEST @2 - FORMAT
VERIFY 8" CYL=1¢
GO0D OPERATION
TEST 83 - FORMAT
VERIFY 8" CY¥L=19
GO0D OPERATICN
TEST @83 - FORMAT
VERIFY 8" CY¥L=10
GOOD OPERATION
TEST 84 - FORMAT
YERIFY 8" CYL=18
GOOD OPERATION
TEST 84 - FORMAT
VERIFY 8" CYL=1@
GOOD OPERATION
TEST 2% - FORMAT
VERIFY B" CYL=10@
GOOD OPERATION
TEST 8% - FORMAT
VERIFY B" CYL=1@
GOOD OPERATION
TEST @6 .- FORMAT
VERIFY 8" CYL-1@
GQOD OPERATION
TEST @46 - FORMAT
VERIFY 8" CYL-13
GOOD OFERATION

CARD AND CABLE OK
1268 BYTE SINGLE DENSITY
HEAD=¢ SECTOR=01

128 BYTE SINGLE DENSITY
HEAD=1 SECTOR=01

256 BYTE SINGLE DENGITY
HEAD=% SECTOR=@1

256 BYTE SINGLE DENSITY
HEAD=1 SECTCOR=@1

512 BYTE SINGLE DENSITY
HEAD=0 SECTCR=@1

512 BYTE SINGLE DENSITY
HEAD=1 SECTCR=@1

1924 BYTE SINGLE DENSITY
liEAD=@ SECTOR-@1

1324 BYTE SINGLE DENSITY
HEAD.1 SECTOR=@i

256 BYTE DOMEBLE DPENSIVY
HEAD=® SECTOH-21

256 BYTE TOUBLE DERSTTY
HEAD=1 SRERCUVDR -1
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(CHECKS8 .EXE cont.

TEST 87 - FORMAT
VERIFY &" CYL=10
GoOD OPERATION
TEST 87 - FORMAT
VERIFY &" CYL=19
GOOD OPERATION
PEST 28 - FORMAT
YERIFY 8" CYL=10
GOOD OPERATION
TEST @8 - FORMAT
VERIFY &" CYL=1Q
GOOD OPERATION
TEST @9 - FORMAT
YERIFY 8" CYL=18
600D CPERATION
TEST @2 - FORMAT
YERIFY 8" CYL-18
GOOD DPERATION
TEST 1@ - FOHEMAT

512 BYTE DOUBLE DENSITY

HEAD=0 SECTOR=€1

512 BYTE DOUBLE DENSITY

HE&D=1 SECTOR=@1

1324 BYTE DOUBLE
HEAD=0 SECTOR=01

1624 BYTE DOUBLE
HEAD=1 SECTOR=01

2948 BYTE DOUELE
HEAD=0 SECTOR=01

2248 BYTE DOUBLE
HEAD=1 SECTOR=21

ENTIRE DISKETTE

TO 512 BYTE SECTORS
WRITING 8" CYL=XX HEAD:=X SECTOR:=XX

GOOD DPERATION

READING B" CYL:XX HEAD=X SECTOR:=X

GOOD OPERATION

DENSITY

DENSITY

DENSITY

DENSITY

DISKETTE DIAGNOSTIC IS COMPLETED -
@2 TEMPORARY READ ERRORS

DO YOU WANT TO REPEAT TESTS (M/Y)?

[ENTER]
A
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VERIFY8.EXE

JlIE:

Verify format and and sector asize of 8
inch diskette. Verify read operations of
8 inch drive(s) and confirm correct head
alignment.

DESCRIFTICN:

VERIFYB is designed to display the format
and sector gize of a formatted 8 inch
diskette, and identify possible head
alignment problems with 8 inch diskette
drives. Verify8 does a good job of
identifying even marginal drive problems.

When the program is run, it will first
examine cylinder 5 to determine the
diskette formatting. After the format is
identified and displayed, the program will
measure the drive rotation speed and
display the speed measurement in
milliseconds. Nominal drive rotation
speed is 166.7 milliseconds.

The program will then perform a seek test
to step the diskette drive heads forward
and backward through all sectors on the
diskette. The preogram will begin the sceh
test by reading cylinder 1, and

then will step forward 7 cylinders,
reading a single sector from each
cylinder. The program will then step
backward 3 cylinders, again reading a
single sector from each cylinder.

The pattern of slepping forward
cy¥linders, and then stepping bachward 3
cylinders will bhe repeated unt:1 Cyiinder
76 is reached. After this read scguence
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{YERIFY&8.EXE cont.)

is complete, the program will repeat the
read cperation using a pattern of 5
forward steps and 2 backward steps, then 3
forward and 1 backward steps, and end with
1 forward step and no backward steps.

The number of temporary read errors should
be zero on a good diskette.

After the seek test has been completed,
the program will perform a read test which
reads a complete track. The number of
read errors should be zero.

The program will then perform a track loop
test to verify head alignment. Cylinder
78, head @, sector 81 will be read 1€0
times. The number of temporary read
errors should be zero.

VERIFY8S may be run with any formatted 8
inch diskette (IBM 2D). The program will
coperate with a single sided diskette but
will only verify operation of head @ on
the diskette drive.

VERIFYS will not destroy data on the test
diskette in the B inch drive.

OPERATION:

Load VERIFY&. On completion of the
program lecad, a program description
message will be displayed. The program
will then prompt the user to insert an 8
inch data diskette into the drive and then
select the drive unit number to be ftested.
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{VERIFYB.EXE cont.}

klsert the diskette into the appropriate
drive and then enter the drive number to
be tested or press the [ENTER] key to
select drive 1.

After selection of the drive number, the
program will begin testing the drive.

After completing the teat, the program
will prompt the user to repeat the teat or
end the program. Select the appropriate
option by entering a (Y] or [N}, or end
the program by pressing the [ENTER] key.

It is possible that a few temporary errors
will occur while running YERIFY8 due to
the quality of the diskette used. If any
permanent errors occur you should rerun
the program with the same diskette to see
if the errors occur at the same location.

If the errors occur at the same location
it is likely that the diskette has a bad
spot on its surface. Use a different
diskette and rerun the program to verify
correct operatlon of the drive.
DEFAULTS:

Default entries for program prompts are:

Drive number: [ENTER] key equals drive 1.
Repeat Test: [ENTER] key equals Ho.

DESTRUCTIVE/NONDESTRUCTIVE:

VERIFY8 will not destroy data on the test
diskette.
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SAMPLE RUN:
A> [VERIFYB] [ENTER]

B"DISKETTE SYSTEM VERIFY PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 3/15/85

INSERT 8" DISKETTE -
ENTER DRIVE (1/2) WHEN READY.? [ENTER]

READING 8" CYL=XX HEAD=X SECTOR=XX
GOOD OPERATION

TEST @1 - DISKETTE IS 128 BYTE SECTOR -
SINGLE DENSITY - SINGLE SIDE

TEST 82 - DRIVE ROTATION SPEED IS
165.8 MSEC. (NORMAL=166.7 MSEC.)

TEST @3 - SEEK TEST STARTED

READING 8" CYL=76 HEAD-=0

SECTOR=13 GOOD OPERATION

TEST @3 - SEEK TEST COMPLETED -

57.72 SECONDS - 22 TEMPORARY READ ERRORS

TEST @4 - READ DATA TRACK STARTED
READING 8" CYL=76 HEAD=0

SECTOR=%1 OGD OPERATION

TEST @4 - READ DATA TRACK COMPLETED —
2@ TEMPORARY READ ERRORS

TEST @5 - TRACK LOOP STARTED
READING 8" CYL=73 HEAD = @
SECTOR=061 GOOD OPERATION XXX
TEST 05 TRACK LOOP COMPLETED -
03 TEMPORARY READ ERRORS

DO YOU WANT TO REPEAT TESTS (N/Y)7?

[ENTER]
i>
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UTILITY PROGRAMS

__111ty programs are included on the
FUtility/B diskette for use in formatting,
displaying, and copying 8 inch diskettes.

To exit any utility program while it is
running, press [CTRL] [C]. On occasion,
the Control C sequence may not terminate

the program.

If this occurs, press [GTRL]

[BREAX] to end the program.

The B inch utility programs include:

BIGFMT .COM

BIGIFMT.COM

CPYBTOS . EXE

CPY5TUB.EXE

COPYB.COM

DISPLAYS.EXE

Format an 8 inch IBM 1, 2,
or 2D diskette with 512
byte sectors.

Format an 8 inch MS-DO3
compatible diskette.

Copy 8 inch diskette
sectors to PC-DOS file on a
5 inch dishkette.

Copy data from FC-DOS files
to sectors on an 8 inch
diskette.

Copy an B inch master
diskette using either a
single or dual 8 inch drive
syslem.

Display data from a

gpecific sector of an 8
inch diskette.
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BIGFMT.COM

UsE:

Format an 8 inch diskette with 512 byte
sectors.

NOTES:

Double density operation with an B inch
diskette is critical as compared to double
density operation with a 5 inch diskette.
Use only high gquality diskettes such as
IBM, 3M, etc to avoid data errors.

DESCRIPTION:

BIGFMT.COM is designed to format a high
quality double sided, double density
diskette {IBM 2D) as a 1,174,528 byte
capacity diskette, or a single sided
diskette as a 583,680 byte capacity
diskette. The diskette is formatted witlh
512 byte sectors, 15 sectors to a track.
The diskette is double denzsity and will
support 96 files in the directory.

The program will format the diskette a
track at a time. After each track is
formatted, a read verify is performed. If
an error occurs during the read verify
cperation, the program will reformat the
track and perform another read verify.
After 5 retries., a bad track message will
be displayed and the program will end the
formatting operation.

BIGFMT will not assign alternate tracks
since it is the opinion of Flagstaff
Engineering that a diskette that contains
alternate Lracks is of marginal
reliability and should noti be used.
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{BIGFMT.COM cont.)

¥ OPERATION:

Load BIGFMT.COM. On completion of the
program load, a program description
message will he displayed. The program
will prompt the user to enter the number
of sides on the diskette.

Enter the number of sides to be formatted
or select ! by pressing the [ENTER] key.

The program will prompt the user ta insert
a blank diskette into the 8 inch drive and
enter the number of the drive unit in use.

Insert a blank diskette into the drive and
enter the appropriate drive unit number,

or select drive 1 by pressing the [ENTER]
key.

The program will format the diskette. 1If
formatting was successful, a diskette 0K
message will be displayed. If formatting
was not successful, the program will
display the bad track locatican.

After formatting is complete, the program
will prompt the user to enter a volume
name for the diskette. The name can be a
maximum of 11 characters.

Enter the dezired volume name tor the
diskette.

The program will then prompt the user to
format more diskettes.

Enter a [Y] to continue to program, or an
[N] to end the program.
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DEFAULTS:

Number of Sides: [ENTER] equals 1.

Drive Number: [ENTER] equals drive

Volume Name: [ENTER] equals blank
volume label.

Continue Format: [ENTER] equals No.

DESTRUCTIVE/NONDESTRUCTIVE:

BIGFMT.COM WILL DESTROY ALL DATA ON THE
DISKETTE BEING FORMATTED,

SAMPLE RUN:
A> [BIGFMT] [ENTER]

FORMAT 8" LARGE CAPACITY DOS
DISKETTE PROGHAM
COPYRIGHT FLAGSTAFF ENGINEERING 1/9/84

“* MAKE SURE THE DISKETTE I3 CORRECT
SINCE ALL DATA I35 ERASED %=

INSERT BLANK 8" DISKETTE -
ENTER DRIVE (1/2) WHEN READY.? [ENTER]

FORMAT 8" CYL=XX HEAD-:X SECTOR=XX
GGOD OQPERATION

VERIFY B" CYL=XX HEAD=X SECTOR=XX

GOOD OFERATIOCN

FORMATTING IS CCMPLETED - @@ TEMPCHARY
READ ERRORS - DISKETTE IS 0K

ENTER VOLUME LAHEL NAME {1-11 CHARACTERS)?
[DOSYOL] [ENTER]

WRITING 8" CYL-02 HEAD=2 SECTOR-=10Q

GOOD OFPERATION

DO YOU WANT TC FORMAT
ANOTHER DISKETTE (H/Y )7 [ENTER]
A
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BIGIFMT.COM

|ﬁSE:

Format an B8 inch interchange digkette
compatible with MS-DOS.

DESCRIPTICN:

BIGIFMT.COM ie designed to format an 8
inch, single sided diakette into 128 byte
gingle density sectera. The formatted
diskette haa a storage capaclty of 252,416
bytes. The diskette directory can support
up to 68 files.

8 inch diskettezs formatted using BIGIFMT
are compatible with most 8 inch MS-DOS .
Bystema.

The program will format the diskette a
track at a time. After each track is
formatted, a read verify is performed. If
an error occurs during the read verify
operation, the program will reformat the
track and perform another read verify.
After 5 retries, a bad track message will
be displayed and the program will end the
formatting operation.

BIGIFMT will not assign alternate trachks
gince it is the opinien of Flagstaff
Engineering that a diskette that contains
alternate tracks is of marginal
reliability and should nol he used.

OPERATICN:
Load BIGIFMT.COM. On completion of the

program load, a program description
megsage will be displayed.
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The program will prompt the user to insert
a blank diskette into the 8 inch drive and
enter the number of the drive unit in use.

Insert a blank diskette into the drive and
enter the appropriate drive unit number,
or select drive t by pressing [ENTER].

The program will format the diskette. If
formatting was successful, a diskette 0K
message will be displayed. If formatting
was not successful, the program will
display the bad track location and end the
formatting operation.

After formatting is complete, the program
will prompt the user to enter a volume
name feor the diskette. The name can bhe a
maximum of 11 characters.

Enter the desired volume name for the
diskette.

The program will then prompt the user to
format more diskettes.

Enter a [Y] to continue to program, or an
[N] to end the program.

DEFAULTS:

Drive Number: [ENTER] equals drive 1.

Yolume Name: [ENTER] equals blank volume
label.

Continue Formatting: [ENTER] equals No.

DESTRUCTIVE/NONDESTRUCTIVE:

BIGIFMT.COM WILL DESTROY ALL DATA ON THE

DISKETTE BEING FORMATTED.
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SAMPLE RUN:

Ay  [BIQIFMT] [ENTER]

FORMAT 8" STANDARD INTERGCHANGE
MS5-DOS DISKETTE PROGRAM

COPYRIGHT FLAGSTAFF ENGINEERING 1/5/84

** MAKE SURE THE DISKETTE IS CORRECT
SINCE ALL DATA IS ERASED *+

INSERT DLANK 8" DISKETTE - ENTER
DRIVE (1/2)} WHEN READY.? [ENTER]

VERIFY 8" CYL=0¢ HEAD-=-9 SECTOR=21
GOOD OPERATICHN

FORMATTING IS COMFLETED - @@ TEMPORARY
ERRORE - DISKETTE IS OK

ENTER VOLUME LABEL NAME
{1-11 CHARACTERS)? [TESTDISK] [ENTER]

WRITING 8" CYL-00 HEAD-@ SECTOR=14
GOOD OPERATION

DO YOU WANT TO FORMAT

ANOTHER DISKETTE (Y/N)? [ENTER]
Ay
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CPYBTO5 . EXE

USE:

Copy specific sectore frem an 8 inch
diskette to a FC-DOS file on a 5 inch
diskette.

NOTES:

Use the DOS Copy command to copy files
frem a normal 8 inch DOS format diskette
to a 5 inch DGS format diskette. CPYBTOS
should only be used with non-DOS B inch
diskettes, or DOS 8 inch diskettes with an
erased or invalid file directory.

DESCRIPTION:

CPY8BTOS.EXE is designed to copy sectors
from an 8 inch diskette with an erased or
invalid file directory. The program
coplies the sectors onto a PC-DOS file on a
% inch diskette.

The program will identify the format of
the B inch diskette to be copied from and
display the format. The sector size of
the 8 inch diskette will then be used for
the size of the records written to the DOS
file.

The data area to copy from the 8 inch
diskette i1s defined by a starting and
ending localion. The starting and ending
location of the data area to be copied
must be specified as CCHSS where CC equals
a 2 digit cylinder number from @€ through
76, H equals a 1 digit bead number from 2
through 1, and 55 equals a 2 digit sector
number from 81 through 26 depending on the
specific format of the diskette.
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"';rmal sector values are:

a1-26 128 byte sector, single density
and 256 byte sector, double
density diskettes.

21-15 256 byte mector, single density
and 512 byte sector, double
density diskettes.

¢1-08 512 byte sector, single density
and 1024 byte sector, double
dengity diakettes.

21-24 1224 byte mector, eingle density
and 2948 byte sector, double
denaity diskettes.

Sectors from the B inch diskette may be
copled to any DOS drive and file name,
including a hard disk drive.

The program will copy data from the source
diskette to the destination file exactly
ag read.

The program supports EBCDIC to ASCII
translation if needed. Most B inch IBM
format diskettes are recorded in ERBRCDIC.
The PC-DCS files are in ASCII.

OPERATION:

Load CPY8BTOS.EXE. On completicn of the
program load, a program description
message will be displayed. The program
will then prompt the user to inseri an H
inch diskette into the drive, and gnter
the drive number of the unilt selrvcted.

Insert the 8 inch data disketite intc the
drive and select the appropriate drave
address by entering a [1] or [7]., or
select drive 1 by pressing [ENTEH].
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A EBCDIC to ASCII prompt will be
displayed.

Enter [Y] to select EBCDIC to ASCII
conversion. Enter [N] or press the
(ENTER] key to copy the data "as is".

The program then prompts the user to enter
the starting cylinder, head, and sector
number for the data area on the 8 inch
diskette that will copied to a DOS file.
The entry format is CCHS5 as explained in
the program description sectian.

Enter the cylinder, head, and sectar
number as a % digit number with no blanks
between the digits. If the [ENTER] key is
pressed without entering the CCHS3, the
program will exit the copy operation.

The program will then prompt the user to
enter the ending cylinder, head and sector
number of the data area to be copied.

Enter the cylinder, head, and sector
number as a 5 digit number with no blanks
between the digits. If the (ENTER] key is
pressed without entering the CCHSS, the
program will reprompt the user for CCHSS.

The program will read the [irst copy
sector and display a sector information
line with cylinder, head, and sector
number followed by a format information
line with bytes per sector, single or
double density, and single or double
sided. If the B8 inch diskette format
cannot be identified, the program will
display an unknown format message and the
end Lhe copy operation.
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After the sector and format information
linee are displayed, the program will
prompt the user to enter the DOS drive
name and output file name.

Enter the drive number, file name and
extension in standard DOS format
(Drive:Name.Ext). If [ENTER] is pressed
without entering the drive, name, and

extension, the program will end the copy
operation.

The program will display a sector read
message and begin the copy operation. On
completion of the copy operation, a
message will be displayed indicating the
total number of records copied to the DOS
file. The user will then be prompted to
enter a starting CCHSS number for another
copy operation.

Enter a new starting GCHSEGE or press
[ENTER] to exit the copy operation.

The program will prompt the user to copy
from another diskette.

Fnter a [Y)] to continue the program, orf

enter a [MN] or press (ENTER] to end the
program.
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DEFAULTS:

Drive number: [ENTER] equals drive 1

Starting CCHSS: [ENTER] equals exit
CCHSS prompt.

Ending CCISS: [ENTER] equals
reprompt for CCHES.

DOS Flle: [ENTER] eqguals exit
copy operation.

EBCDIC to ASCII [ENTER] equals No.

Another Copy [ENTER] equals No.

DESTRUCTIVE/NONDESTRUCTIVE:

CPYBTOS will not destroy data on the 8
inch source diskette, however, ALL
EXISTING DATA IN THE PC-DOS DESTINATION
FILE WILL BE DESTROYED BY THE COPY
GPERATION.

SAMPLE RUN:

A> [CPY8S8TO5] [ENTER]

COPY 8" DISKETTE SECTORS TO
PC-DOS FILE PROGRAM

COPYRIGHT FLAGSTAFF ENGINEERING 7/29/83

INSERT 8" DISKETTE -
ENTER DRIVE (1/2) WHEN READY.? [ENTER]

DO YOU WANT EBCDIC TO ASCII CONVERSION
(N/Y)? [ENTER]

ENTER STARTING CYLINDER, HEAD,
AND SECTOR (CCHss)? [810@1] [ENTER]

ENTER ENDING CYLINDER, HEAD,
AND SECTOR (CCHSS)? [@1802] [ENTER]
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READING 8" CYL-81 HEAD=0 SECTOR=B1
GOOD OPERATION

DISKETTE IS5 256 BYTE/SECTCOH -
DOUBLE DENSITY - DOUBLE SIDE

ENTER DOS DRIVE AND
FILE NAME L;NAME.EXT?
READING 8" CYL=81
GOOD OPERATION

END OF COPY - @292 RECORDS WERE COPIED

[A:T5T.D0OC] [ENTER])
HEAD=0 SECTOR=81

ENTER STARTING CYLINDER, HEAD,
AND SECTOR (CCHSS) [ENTER]

DO YOU WANT TO COPY FROM

ANOTHER DISKETTE (N/Y}? [ENTER]
A

OPILLTY & b1



CPYSTOB.EXE

USE:

Copy data from a PC-DOS file to a specific
location on an B8 inch diskette.

NOTES:

Use the DOS COPY command to copy data from
PC-DOS FILES to an 8 inch DOS fermat
diskette. CPY5TO8 should only be used
with non-DOS 8 inch diskettes, or DOS 8
inch diskettes with an erased or invalid
[ile directory.

DESCRIPTION:

CPYSTCE.EXE is designed to copy DOS files
to an B inch diskette with an erased or
invalid file directory.

The program will identify the format of
the B inch diskette to be copled to and
display the format. The sector size of
the 8 inch diskette will then be used for
the size of the records copied from the
DOS file. If the 8 inch diskette format
cannot bhe recognized, the program will
display a message and end the copy
operation.

The DOS file will be copied to a specific
area of the & inch diskette. The user
must enter a starting location for the
data area on the 8 inch diskette that will
receive the copied file.
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The starting location im expressed as
CCHES, where CC equals a 2 digit cylinder
number from 98 through 76, H equals a 1
digit head number frem @ through 1, and SS
equals a 2 digit sector number from 01
through 26 depending on the specific
format of the diskette. Normal sector
values are:

91-26 128 byte sector, single density
and 256 byte sector, double
density diskettes.

21-15% 256 byte sector, single density
and 512 byte sector, douhle
dengity diskettes.

a1-08 512 byte sector, single density
and 1824 byte sector, double
density diskettes.

a1-24 1224 byte sector, single density
and 2@48 byte sector, double
densgity diskettes.

Data may be copied from any D05 drive and
file name, The source drive may be any
valid DOS volume including a hard disk
drive.

The program will copy data from the source
file to the destination dishette exactlly
as read. The program also supports ASCILL
to EBCDIC translation if needed Mcst 8
inch IBM format dighkettes are recoraded in
EBCDIC. ‘Lhe PC-DOS files are 1m ASTLL.

The ASCI1 Lo RACDIC conversion translatles
an ASCI1 character to ity EBCDTC
equivalent, but no provision Is Tadc Lo
exclude fields that contalrn binary or
packed Zecimal nurbers.
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OFPERATION:

Load CFYSTO8.EXE. 0On completion of the
program load, a program description
message will be displayed. The program
will then prompt the user to insert an 8
inch diskette intc the drive, and enter
the drive number of the unit selected.

Insert the 8 inch data diskette into the
drive and select the appropriate drive
address by entering a [1] or [2], or
select drive 1 by pressing [ENTER],

A ASCII to EBCDIC prompt will be
diesplayed.

Enter [Y] to select ASCII to EBCDIC
conversion. Enter [N] or press the
[ENTER] key to copy the data as is.

The program then prompts the user to enter
the starting cylinder, head, and sector
number for the data area on the B inch
diskette that will receive the copy data.
The entry format is CCHSS as explained in
the program description section.

Enter the c¢ylinder, head, and sector
number as a 5 digit number with no blanks
between the digits. If the [ENTER) key is
pressed without entering the CCHSS, the
Program will exit the copy operation.

The program will read the first copy
sector of the B inch diskette and display
c¥linder, head, and sector number followed
by a format information line with bytes
Per gector. single or double density, and
single or double sided.
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If the 8 inch diskette format cannot be
identified, the program will display an
unknown format message and the end the
capy operation.

After the sector and format information
lines are displayed, the program will
prompt the user to enter the DOS drive
name and output file name.

Enter the drive number, file name and
extension in standard DOS format
{Drive:Name.Bxt). If [ENTER] is pressed
without entering the drive, name, and
extension, the program will end the copy
cperation.

The program will display a =sector read
message and begin the copy operaticon. On
completion of the copy operation, a
message will be displayed indicating the
total numher of records copied to the 8
inch diskette.

The user will be prompted to enter a
slarting CCHEE number for ancther copy
aperation.

Enter a new starting CCHSS or press
[ENTER] to exit the copy operation.

The program will prompt the user Lo copy
to another diskette.

Enter a [Y] to continue the nrogram, or

enter a [N] or press [ENTZR] to end Lhe
program.
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DEFAULTS:

Drive number: [ENTER] eguals drive 1

Starting CCHSS: [ENTER] equals exit
CCHSS prompt.

DOS File: [ENTER] equals exit
copy operation.

ASCII to EBCDIC: [ENTER) equals No.

Another Copy: [ENTER] equals No,

DESTRUCTIVE/NONDESTRUCTIVE:

CPYSTOB will not destroy data in the
PC-DOS gource file, however, ALL EXISTING
DATA ON THE DESTINATION SECTORS OF THE 8
INCH DISKETTE WILL BE DESTROYED BY THE
COPY OPERATION.

SAMPLE RUN:
A>  [CPYSTOB] [ENTER]

COPY PC-DOS FILE TO
8" DISKETTE SECTORS3

INSERT 8" DISKETTE -
ENTER DRIVE (1/2) WHEN READY.? [ENTER]

DD YOU WANT ASCLI TO
EBCDIC CONVERSION {N/Y)}? [Y]

ENTER STARTING CYLINDER, HEAD,
AND SECTOR (CCHSS)? [81861] [ENTER]

READING 8" CYL=91 HEAD=1 SECTOR=01
GOOD OPERATION

DISKETTE 1S 256 BYTE/SECTOR-
DOUBLE DENSITY - DOUEBLE SIDE
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ENTER DOS DRIVE AND
FILE NaMEg A:NAME.EXT?
[A:TESTFILE.DOC] [ENTER]

WRITING 8 » CYL=081 HEAD =8 SECTOR=91
GOOD OPERATION

END OF COPY - @go4 RECORDS WERE COPIED
DO YOU WANT TO COPY

ANOTHER DISKETTE (R/Y)? [ENTER]
A
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COPY&.COM

USE:

Duplicate an 8 inch diskette using a
gsingle B inch drive system.

DESCRIPTION:

COPYB.COM is designed to duplicate an 8
inch master diskette onto a blank 8 inch
diskette using a single 8 inch drive
system.

The program will identify the format of
the master 8 inch diskette. If the format
cannot be identified, the program will end
the copy operation. The program can
duplicate most 8 inch dishkettes that are
single or double sided, and single or
double density with sector sizes of 128,
256, 512, 1824, or 2048 bytes per sector.

The program will duplicate the format and
data of the master diskette onto a blank
diskette. The program writes data to the
blank diskette by formatting a sector. and
then writing data to the sector. If a
§ector cannot be formatted on the blank
diskette, an error message will he
displayed and the program will end the
copy operation.

After data is written to the blank
diskette, the program performs a write
verify., If the blank diskette cannot be
write verified, an error message will be
displayed and the program will end the
copy operation.
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The program performs the copy operation by
reading data from the master diskette and
and then storing the data in memory.

After the data has been read into memory,
the master diskette must be removed from
the drive and then the blank diskette must
be inserted into the drive. The gtored
data will then be written to the blank
diskette. A maximum of 256 K bytes of
machine memory is allocated for data
storage during the copy operation.

OPERATION:

Load COPY&.COM. On completion of the
program load, a program description
message will be displayed.

The program will prompt the user to verify
that the master diskette to be copled i=s
in the B inch drive.

Insert the master diskette into the drive
and press [ENTER].

The program will then read data from the
master diskette and store the data in
available memory. The program will prompt
the user to remove the master diskette and
then insert the copy disketie inte the
drive and press [ENTER].

Insert the blank diskette into the drive
and press [ENTEKH]. The data swored in
machine memory will be written onlo Lhe
blank diskette.

The program will prompt the user through
the read-from-master, write-to blank copy
routine until the copy operation 1is
completed.
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After the copy cperation is complete, the
program will prompt the user to copy
another diskette.

Enter a [Y] to copy ancother diskette, or
enter a [N] or press the [ENTER] key to
end the program.

DEFAULTS:

Begin Copy: [ENTER] equals begin.
Continue Copy: [ENTER] equals continue.
Another Copy [ENTER] equals No.

DESTRUCTIVE/NONDESTRUCTIVE:

COPYB.COM will not destroy any data on the
master diskette, however, ALL DATA ON THE
DISKETTE BEING COFIED TO WILL BE
DESTROYED.

SAMPLE RUN:
K> [corYs] [ENTER]

DUPLICATE 8" DISKETTE PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 12-@8-84

** MAKE SURE MASTER DISKETTE
I& IN DRIVE 1 #»

PRESS ENTER KEY TO START COPY [ENTER]

READING 8" 128-5SD CYL=0® HEAD=1
SECTOR=81 TRACK NOT FOUND
DISKETTE 1§ 128 BYTE SECTOR -
SINGLE DENSITY - SINGLE SIDE
READING 8" 128. 8D CYL:-XX HEAD-X
SECTOR=XX GOOD OPEHATION

VERIFY B" 128-SD CYL-XX HEAD-X
SECTOR=XX GOOD OPKRATION
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INSERT BLANK DISKETTE,
PREBS ANY KEY...

[(ENTER]

READING B" 128-SD CYL=XX HEAD-X
SECTOR=XX GOOD OPERATION
VERIFY 8" 128-5D CYL=XX HEAD=X
SECTOR=XX GOOD OPERATICH

INSERT MASTER DISKETTE,
PRESS ANY KEY

[ENTER]

READING 8" 128-8D CYL=XX HEAD=X
SECTOR=XX GOOD OPERATION
VERIFY 8" 128-8D CYL=X¥X HEAD=X
SECTOR=XX GOOD OPERATION

DISKETTE COPY IS COMFLETED -
¢@ SECTORS OR TRACKS WERE SKIPPED

DO YOU WANT TO COFY

ANOTHER DISKETTE (N/Y}? [ENTER]
A>
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DISPLAYS.EXE

USE:

Display recorded data from a specific
cylinder, head., and sector of an B inch

diskette.
DESCRIPTION:

The DISPLAYB program is designed to
display data sectors of an 8 inch

digkette.

The display format is 8 Lines of 16 bytes
(128 characters) represented as 2 digit
hexadeclmal values. Each line is followed
by an offset number, relative sector
number, and CCHSS indicater. Below each
hexadecimal value appears two alphanumeric
characters. The first character is the
ASCI1 character represented by the
hexadecimal value. The second character
is the EBCDIC character represented by the
hexadecimal value as represented by the
following example.

AB 4C..... 5h OFF=0029 RSN-000@¢ CCHS5=01801
K. L¢o.. .. Z
Cy C2..... C% OFF-0015 RSN=0068 CCHS5=01001
AAh BR..... cC
A5 A6..... A7 OFF=0112 RSN-00p@ CCH3S=0101
v oEW. ... ‘X

In the first line of the display, 16
hexadecimal values will be displayed
between value 4B and value SA. Directly
beneath value SA is the characters "Z'".
ugn ig the ASCIT character representesd by
hexadecimal SA. "'" is the EBCDIC
character represented by the hexadecimal
value DA.
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{DISPLAYS.EXE cont.)

e offset value [(OFF=) indicates the byte
poeition that the first value of the line
occupies, in relation to the atarting
CCHSS. If the starting CCHSE is 01861 and
a line of the display has an offaet of
@218, then the first value of the line
represents byte 16 of the sector being
displayed.

The relative sector number (RSN=)
indicates the position of the 128 byte
record being displayed relative to the
starting CCHS8S. If the starting CCHSS 1s
21201 and the relative record number is
@32, then the screen values represent the
third 128 byte logical record of the
digplay (the first record would be
RSN=009).

The Cylinder, Head, and Sector identifier
(CCHSS) is displayed at the end of each
data line.

Directly below each hex value is a 2
character ASCII-EBCDIC code. The first
character of this code is the ASCII
character defined by the hex value. The
second character below the hex value is
the EBCDIC character defined by the hex
value.

Any sector on the diskette may he
displayed. After initial selectivn of
cylinder,head, and sector, Lhe Dro@ram
allows forward and backward movemernt
through the data areas.
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(DISPLAYS.EXE cont.)

OPERATION:

Load DISPLAYB.EXE. On completion of the
program load, a program description
message will be displayed. The program
will then prompt the user to inszert an B8
inch diskette into the drive, and enter
the drive number of the unit selected.

Insert the 8 inch data diskette into the
drive and select the appropriate drive
address by entering a (1] or [2], or
select drive 1 by pressing [ENTER].

The program then prompts the uger to enter
the starting cylinder, head, and sector
number of the data area to be displayed.
The entry format is CCHSS where CC equals
a 2 digit cylinder number from 9@ through
76, H equals a 1 digit head number from @
through 1, and 85 equals a 2 digit sector
number from @6 through 26 depending on the
specific format of the diskette.

Enter the cylinder, head, and sector
number as a 5 digit number with no blanks
between the digits. If the [ENTER] key is
pressed withoul entering the CCHSS, the
program will exit the CCHSS prompt.

The program will determine the format of
ithe diskette and display a format
information line with bytes per sector,
single or double density, and single or
double sided.

The program will then display 128 hytes as
hexadecimal values starting from the first
byte of the CCHES selected.
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{DISPLAYS.EXE cont. }

The display may then be controlled by
entering the following characters:

[ENTER] Display next 128 characters of
data.

[ SPACE] Display next sector starting
from byte @0@.

[(p] Backup one sector and display
from byte 90,

[c] Exit diaplay

[r] Redisplay current sector

starting from byte @@

After viewing the desired data areas,
press [C] to exit the display routine.
The program will then issue a prompt to
end the program or dieplay another
digkette.

Enter a [Y] to display another diskette,

or enter [N] or press the [ENTER] key to

end the program.

DEFAULTS:

Drive Number: [ENTER] key equals drive 1

CCHSS Number: [ENTER] key equals exit
CCHS5 prompt.

Display/End: [ENTER] key equals End.

DESTRUCTIVE,/HONDESTRUCTIVE:

DISPLAYR . EXE will not deslroy data on
stored on the diskette.

SAMPLE HUN:
A> [DISPLAY&] [ENTER]

DISPLAY 6" DISKETTE DATA PHOQGRAM
COPYRIGIHT FLAGSTAFF ENGINEZRTNG 57%5/747%
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(DISPLAY8.EXE cont.)

TO CONTROL THE DISPLAY, THESE CHARACTERS
MAY BE USED;

RETURN = DISPLAY NEXT 128 CHARACTERS
SPACE = SKIP REMAINING DISPLAY

OF THIS SECTOR

B = BACKUP AND REDISFLAY PREVIOUS SECTOR
R = REDISPLAY THE CURRENT SECTOR

INSERT A" DISKETTE - ENTER

DRIVE (1/2) WHEN READY? [ENTER]

ENTER STARTING CYLINDER, HEAD AND
SECTOR (CCHSS)? [@1¢®81] [ENTER]

4C 4D ....4E OFF-020Q@2 RSN=-Q80@ CCHSS=01001
L M{ ....N+
Cl G2 ....C3 OFF=0016 RSN=0000 CCHSS=01081
LA BB ....CC
C1 C2 ....C3% OFF=00%2 HRSN=0000 CCHSS=01001
Ak BB ....CC
4C 4D ....4E COFF-=-0048 RSN-000¢ CCHSS-=01001
Lc M{ ... N
C1 C2 ....C3 OFF=00564 RSN-=00@0 CCHSS=a1421
AA BB ....CC
4C 4D ....4E OFF-=0082 RSN-=0000 CCHSS-0148@1
L¢ M{ ....N+
C1 Cc2 ....C3 OFF=0¢896 RSN=000@ CCHSS5=018M1
AA BR ....CC
AS A6 . ...A7 OFF=0112 RSN=-008380 CCHSS=018e1
v Ew ... 'X

[C] [ENTER]

ENTER STARTING CYLTNDER, HEAD,
AND SECTOR (CCHSS)? [ENTER)

DO YOU WANT TO DISPLAY

ANQOTHER DISKETTE {N/Y)? [ENTER]
A>
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INTRODUCTION

Jhe File Connection from Flagstaff
Engineering consists of separate file
c¢onversion progrom pockoges Tor use with
The Flogstoff Engineering Diskette
Connection B" diskette drive system for
the IBM PC/XT/AT. File Connection
packages allow the user to exchange dota
files between the IBM PC/XT/AT and other
systems thot use 8" diskettes.

Systems supported by file Connection
packages include IBM Host Exchange
diskettes, CP/M, Digitol Equipment,
Allen-Brodley Numerical Contrel, Rolm,
Honeywell, Intel ISIS, and others.

PROGRAM NAMING CONVENTIONS
File Connection progrom nomes use specific
aobbreviations to indicaote function and

system type.

System abbreviations ore:

IBM I8M Host Exechange formats
IBI IBEM System/9¢¢g@

DMa IBM System/23 Dotomaster.

EDX IBM Seriles/1.

P36 IBM 5364 Desktop System/36
CPM CP/M Systems.

DEC Digital Egquipmant Systems.
DGE Dota Genergl ROOS Systems.
ISS Intel ISIS systems.

TRS Tandy Radio Shock Mocdel 17

ALB. Allen Brodlev NumericTl (o~
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Function obbrevictions ara:

XXXFMT Format a diskette with specific

file exchanyge porometers.

XXXBTO5 Transfer flles from an 8 inch

diskette to o PC-DOS volume.

XXxs5108 Transfer files from o DOS volume

to an 8 1inch diskette.

XXXTOYYY Transfer files from system

formot XXX to system format YYY.

SYSTEM REQUIREMENTS »

The File Connection requires the following
minimum system cenflguration:

1.

I8M PC, PG/XT., or PC/AT
computer.

Flogstaff Engineering "DISKETTE
CONNECTICN" 8 Inch diskette drive
system_. Hord sector disketie
convi-slon packages require either a
Model N or Model S diskette
contrciler card with the hard sector
opticn instolled. 5 1/4® high
density diskette packages require a
Flogstaff Englneering High Density
externol & 1/4" drive, or an IBM
PC/AT with internnl § 1/4" high
density drive instolled.
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3. Flagstaff Engineering “DISKETTE
w-CONNECTION™ I/0 device driver. (Seoe
the System Installotion Guide and
Diagnostic and Utility Manual for
more information.)

PROGRAM DPERATION

File Connection programs may be copiled to
and executed from any PC-DO3S diskette or
bard disk volums desirsed.

To lood File Connection programs, use the
standard PC-D0S5 lood comnand syntox:

A:PROGRAM NAME

When Word Connection programs ore looded,
a message is displayed thot contalns the
copyright dote. MNew progrom versions are
released periodically, and this dote is
used to keep trock of program updates.

In the progrom oparation sections of the
manual, keyboord entries are indicated by
bracketed characters. .

[ENTER] equols the enter key.
[¥] eguals the Y key.

File Connection programs may be aborted by
pressing [CTRL] [C]. Ocecasiorolly, the
Control-C saquence moy not successfully
teﬁminnte the progrom. If this rcacors,
press [CTRL] [BREAK] to end the pron
Exiting programs through the use <% (7%}
{c],ond [CTRL] [BREAK] is not reccmmgr iz,
and: ghould Be used with discratjen,

o
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fragram promptd require Key entriesa
fallowed by the [ENTER] key. 1If the
[ENTER] key 18 pressed without typing a
charocter, the progrom will default to the
First option disployed by the prompt.

Program prompts for key entries are lssued
by the progroms in the farms:

(DEFAULT /RANGE OF ENTRIES) and
(DEFAULT/OPTIONT, OPTIONZ, OPTION3)

At the prompt, "ENTER DRIVE NUMBER
{1/2-4}7", pressing the [ENTER] key will
solact the default entry of [1]. Optional
voluas moy ba entered by pressing [2],
[3]. or [4] followed by the [ENTER] key.

Mony File Connection progroms prompt for
an optional translation toble file nome.
The defoult is always an interncl table
built into tha progrom.

An external translotion table consists of
o 256 byte lookup taoble where the value of
@ glven choracter in the source flle is
used to point to o position in the toble.
The value stored in the specific positlon
in the taoble will be used as tha
tronslated character in the output files.

An example would be an ASCII hex vaolue of
‘28 (ASCII space). If @ table was
crooted to tronslate ASCII toc aQ torget
thoracter set, the wvolue found at position
2T’ 1in the table would be written to the
cutput file every time the program found
an ASCII spoce character in the input
file.
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DOCUMENTATION FORMAT

File Connectian progrom descriptions ore
‘are presented in the following format in

tha program deecription section of the
manual

Program Nome.

Use.

Miscelleneous Notes.
Description,

Operation.

Lefaults.
Destructive/Nondestructive
Somple Program Run

M~ E N ’
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CPMBTO5

Cepy @ dota file fram an 8" CP/M diskettia
to o PC~DOS file.

.

DESCRIPTION:

The CPMBTDS program 1s designed to copy
dota fites from 8" CP/M formot dishettes
to PC-DCS files. The first operation that
the progrom performs 1s o diskette format
theck. Tha program will identify the
numbe: of sides, density type, ond sector
vizz of the B" diskette and disploy ths
information.

Since the program can be ended cfter this
disploy, CPMBTOS functions os o utility
program to identify diskette formats.

If the program cannot 1identify the B"
diskette format, o messoge will be
displaoyed that says the diskette cannot be
copied.

The progrom requires thot the user enter
sgveral CP/M diskette pcrameters to
gatermina the logical loyout of the
dizkette. These parameters ore:

Skew Foctor

CP/M directory Cylinder
CP/M Records Per Block

. CP/M Blocks In Directory

F o T I LY

These parometers ore described in the
section on CP/M Converslon Tips,

The prograom coples dota filles from the B"
diskette by file number.
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The file polnters in the dirgctory entrlies
god to located the dato file. A
pi T1le may be copied or the entire
& moy ba copled. Up to 266 Tiles
; ’rsopicd from the CP/M diskatte,

.-ll'
The CP/M files will be written to DOS
filew=os 128 byte records. The file name
a specific CP/M file 1e written to will
have the some Tile name ond extension as
displayed in the CP/M dirsctory.

CPMBTOS will copy an B file to any DOS
volume, including a hard disk.

If the CP/M file nume already exlsts on
~hne DOS volume, the DDOS file will be
declaeted, and then recreated by the copy

*»

ergtion.
orecs
OPERATION:

Lood CPMBTDS. On completion of the
pregram load, o program description
message will be displayed. The program
will prompt the user to insert on 8¢
diskette into the drive, and enter the
drive number of the unit selected.

Insert the 8" CPfM diskette into the drive
und select the oppropriote drive oddress
by entering a [1]) or [2]., or select drive
1] by pressing [ENTER].

The program will disploy bytes per sechtor
density type, and number of sides n* *ha
8" diskette. The program will then nromar
the user for the CP/M sector skew focotor.

Enter a skew foctor from 1 to 16 or press
{ENTER] to select o skew factor of 6.
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The program will prompt the usar for the
CP/M directory cylinder.

€ater o cylinder numbaor from 1 to 3, or
nress [ENTER] to select cylinder 1.

The progrom will prompt the user to enter
the number of CP/M records per block.

Enter 8, 16, 32, or B4 records per block,
or press [ENTER] to select 8 records per
block.

The pregrom will prompt the user to enter
the number of blocks 1n the CP/M
directory.

Enter o number from 1 to 9, or press
[ENTER] to select 2 blocks in the
directory.

The progrom will read the CP/M diskette
dirsctory and display o list of the
wirectory entries as file names preceded
by o file number. The program will prompt
the user to enter the number of the file
to be copied.

Enter o number from 1 to 256 to select the
tila to be copied. The user moy also
seloct to copy ALL files on the B*
zitactte by entering o [999]. If the
aation to copy all files is selected, the
Fregram will prompt the user to enter the
storting file number for the copy
oprraticn. This ocllows copying a range of
files from file n to the lust file.
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IF TER] is gressed without entering o
f "umber, the prograom will exit the

vy operaotion and prompt the user to copy
from another CP/M diskette. Another
iL3kette con be loaded ot this point, or
the progrom can be ended by prassing
[ENTER].
iy
The progrom will copy the 8" CP/M file
salected to the DOS volume thut.CPmaTOS
was loaded from. The progrom will then
display a messoge that the copy is
complete, the number of the file copled,
and the number of records copled. The
directory of the files on the 8" diskette
will be displayed and the user will be
prompted to select another file to copy.

.
Enater the file number to be copied, or
¥$ross enter to exit the copy operation.

DEFAULTS:

Drive Number: [ENTER] « Drive 1,

Skew Foctor: [ENTER]} = B

Directory Cylinder: [ENTER} = 2

Records per Block [ENTER] = B

Directory Blocks: [ENTER] = 2

File Number: [ENTER] = Return to
Enter Diskette prompt,

Continue Copy: [ENTER] = End progrom,

DESTRUCTIVE/NONDESTRUCTIVE:

CPM3TO5 will not destroy doto on the BF
source diskette, howaver, IF THf TARGET
FILE NAME ALREADY EXISTS ON THE 0%
VOLUME, ALL ORIGINAL DATA IN THE DOY
WILL BE DESTROYED BY THE COPY OPERAY
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SAMPLE RUN:
A> [cPmBTO5] [ENTER]

COPY B* CP/M TO 5" DOS DISKETTE PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 6/1/85

INSERT 8" CP/M DISKETTE -
ENTER DRIVE (1/2) WHEN READY.? [ENTER]

DISKETTE IS5 128 BYTE SECTOR - SINGLE
DENSITY -~ SINGLE SIDE

ENTER CP/M SECTOR SKEW
FACTOR (§/1-9)7 [ENTER]

ENTER CP/M DIRECTORY CYLINDER
NUMBER (2/1-9)7 [ENTER]

ENTER NUMBER OF CP/M RECORDS PER BLOCK
(8/16,32,64)7? [ENTER]

EMTER NUMBER OF CP/M BLOCKS IN
DIRECTORY (2/1-9)7? [ENTER]

=*DIRECTORY OF FILES ON 8" CP/M DISKETTE##
FILE NAME RECS FILE NAME RECS
C21-TEST.ASM @233 QO2-HELP.TXT 2e74
Y@3-ARCDATA .DBF @132 PO4-HELP.BAK ag74

ENTER CP/M FILE FOR COPY (1-256/999=ALL) -
FRIZSS ENTER IF NONE? [995] [ENTER]

ENMTER STARTING CP/M FILE MUMBER FOR COPY
Aty {(1/1-256)7 [3] [ENTER]

COPY OF #@@3 ARCDATA .DBF IS COMPLETED
- 132 RECORDS WERE COPIED
COPY OF #0304 HELP .BAK IS5 COMPLETED
- 74 RECORDS WERE CCOPIED
PRESS ENTER TO USE HDR1 NAME? [ENTER]
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**DIRECTORY OF FILES ON B* CP/M DISKETYEw»

FILE NAME RECS FILE NAME RECS

P81~TEST . ASM P233 PI2-HELP.TXT  @d7s4

BB3~ARCDATA.DBF @132 084-HELP,BAK  B@74
'r

ENTER CP/M FILE FOR COPY (1-256/999=ALL} -

PRESS ENTER IF NONE? [ENTER] '

DO YOU WANT TO COPY FRDM

ANOTHER CP/M DISKETTE {N/¥)? [ENTER]
A>
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CPM5TOR

Copy a PC-DOS file to a CP/M B" diskstte.

DESCRIPTION:

The CPMSTOR program 1s designed to caopy
D05 files from any vaolid DOS volums to o
B" CP/M disketta.

The program will identify ond display the
number of sides, density type, ond sector
81z9 of the 8" diskeLta. 1If the g®
distkette formot cannot be detarmined, the
program will display o messoge stoting the
diskette cannot be copied.

A
ﬂprogrum coples a file from o DOS
volume by file nome. The elght character
£38 file nome will used as the flle name
in the CP/M dirsctory entry on the B*
diskette.

An optioen is supported by the progrom to
erase the B" file directory ofter a copy
operation hos been completed. This option
should te used te delete oll old files
from the CP/M diskette before copylng to
it.

OPERATION:

Load CPMBT0H. On completion of the
program load, o progrom description
message will be displayed. The program
will then prompt the user ta insert on 8"
diskette into the drive, and enter the
drive number af the unit selected.
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Insert tha 8% CP/M diskette inte the drilve
and select the appropriote drive oddress
by entering a [1] or [2], or select drive
[1] by pressing [ENTER].

The progrom will display bytes per sector,
density type, and number of sides of the
B" diskette. The praogrom will then prompt
the user for the CP/M sector skaw factor.

Entar 0 skew foctor from 1 to 16 or press
[ENTER] to select a skew factor of 6.

The progrom will prompt the user for tha
CP/M directory cylinder.

Enier o cylinder number from 1 te 9, or
press [ENTER] to select ¢ylinder 1.

Tha progrom will prompt the ueer to enter
the number of CP/M recaords per block.

Eanter 8, 16, 32, or 64 records per block,
or press [ENTER] to select 8 records per
block.

The progrom will prompt the user to enter
the number of blocks in the CP/M
directory.

Enter o number from 1 to 9, or press
[ENTEA] to select 2 blocks in the
direciory.

The progrom will read the CP/M dishkette
oirectory ond disploy a list of the
direciprv entries as file nomes preceded
by a flle number.
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am will disploy o messoge

ing the file number and storting
nt of any new flle copied to the 8"
dishette.

Tho pr
in

The progrom will prompt the user to erase
the CP/M directory.

Pross [N] or [ENTER] to continue the
program, or [¥] to ercse the diractory.

If the erase option 1s selected, cll files
on the CP/M diskette will be erased, soO
extreme coution should be used whan
selecting this option.

The user will then be prompted to enter
the nome of the DCS file to be copled.

E"Eﬁf the DOS voluma and file nome in
gténdord DOS syntax, i.e.,

VOL. ID:FILE NAME.EXT

If [ENTER] 1s pressed without typling a
Vol. ID ond file nome, the progrom will
exit the copy routine and prompt the user
to exit the progrom or copy to onother
diskette,

The progrom will beglin the copy operotion
ond display an information lina indicating
write and reod verify operations to
Cylinder, Heod, aond Sector numbers af the
g diskette. On completion of the copy
cperotion, the program will display on
informotion line indicoting the copy is
complete and the number of records copieq.

The program will prompt the user to ccpy

to ancther B" diskette ar exit the
program,
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Preas [N] or [ENTER]} to end the progrom,
or press [¥] to copy another file or copy
to o new B™ diskette.

CoFAULTS:
Drive Number: [ENTER] = Drive 1.
Skew Factor: [ENTER]) = G

Directory Cylinder: [ENTER] = 2
Records per Block [ENTER] = B

Directory Blocks: [ENTER] = 2

L35 File Name: [ENTER] = Exit copy
arnd prompt for new
diskette.

Continue Copy: [ENTER] = End program.

« TPLE RUN:
A>CPM5TO8 [ENTER]

CoPY 8" CP/M TO 5" DOS DISKETTE PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 6/1/85

INSERT 8" CP/M DISKETTE -
ENTER DRIVE {1/2) WHEN READY.? [ENTER]

DISKETTE IS 128 BYTE SECTOR - SINGLE
DENSITY - SINGLE SIDE

TRTER CP/M SECTOR SKEW
FACTGR (8/1-9%7 [ENTER]

ELTER CP/M DIRECTORY CYLTINDER
NUMIZER (2/1-937  [ENTER]

ENTER MNUMBER OF CP/M RECORDS PER BLOCK
{8/16,32.64)7 [ENTER]

ENTER NUMBER OF CP/M BLOCKS IN
DIRECTORY (2/1-9)7? [ENTER]
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**DIRECTORY OF FILES ON 8" CP/M DISKETTE“®
FIL NAME RECS FILE NAME RECS
ﬁEST.ASM g233 @@2-HELP.TXT 0874
“C3-ARCDATA.DBF P132 @04-HELP.BAK ga7s

SUAA CPJM BLOCKS IS THE
TGTAL DISKETTE CAPACITY

NEW FILE WILL BE #85 STARTING AT
ALOCK XX ON THE 8" DISKETTE

DO YOU WANT TO ERASE THE B CP/M FILE
PIRECTORY (N/v) [ENTER]

ENTER D0S FILE NAME FOR COPY B:NAME.EXT -
PRESS ENTER IF NONE [A:TESTFILE.DOC]
rILE COPY IS5 COMPLETED

AAXX RECORDS WERE CCPIED

«#NIRECTORY OF FILES ON 8" CP/M DISKETTEw»
"FILE NAME RECS FILE NAME RECS
C31-TEST.ASM P233 @02-HELP.TXT 2874
£33-ARCOATA.OBF 6132 @G84-HELP.BAK @874
COB-TESTFILE.COC 8845

XXX¥X CP/M BLOCKS IS THE

TOTAL DISKETTE CAPACITY

NEW FILE WILL BE #06 STARTING AT
BLOCK XX ON THE 8" DISKETTE

CO0 YOU WANT TO ERASE THE 8" CP/M FILE
DIRECTORY (N/Y) {ENTER]

ENTER DOS FILE NAME FOR COPY B:NAME.EXT -
PRESS ENTER IF NONE [ENTER]

CO YOU WANT TQ COPY TO ANOTHER CP/M

DISKETTE (N/¥)? [CNTER]
43
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cPMTODDS

L3
USE:

Copy o PC CP/M-86 5 1/4 inch diskette file
to a PC-DOS file.

DESCRIPTICN:

The CPMTODOS program is deslgned to coepy
CP/M-86 files to DOS files on PC/XT/AT
systems that run both PC-DOS and CP/M-B86.
The files are copied os is without any
type of conversion. .

CPERATION:

Load CPMTODOS. 0On completion of the
.progrem load, o progrom description
message will be displayed. The progrom
will then prompt the user to insert the 5
1/4 inch CP/M-BE diskette into a drive and
enter the DOS drive letter of the drive
being used.

Insert tha CP/M-86 diskette ond press [A]
for DOS drive A, or press [B] or [ENTER]
to select DOS drive BE.

Tha progrom will prompt the user to enter
the DDS destipotion drive for the files to
be copled to,

Enter a lettsr from 4 to G, or press
[ENTER} to select D35 drive 4.

The gregram will reod the CR/M diswette
directory ond display o list of the
directory entries as file naomss preceded
by a file number. The program will prampt
the wser to enter the number of the file
to be copiled,

CPMDS . 1



Enter a number from 1 to 64 to select the
file to be copied. The user may also
select to copy ALL files on the &8 1inch
diskette by entering a [99].

1f [ENTER] 1s pressed without entering a
file number, the program will exit the
copy operation and prompt the user to copy
from another CP/M diskette. Another
disketts can be loaded at this polnt, or
the program can be ended by pressing
[ENTER].

The program will copy the CP/M-85 file to
the DOS volume selected by the user. Tha
~rogram will then display o message that
.ne copy is complete, the number of the
{ile copied, and the number of records
copied. The directory of the files on the
CP/M-86 disketts will be displayed and the
user wlll be prompted to select another
file to copy.

tnter the file number to be coptied, or
press enter to exit the copy operotion.

¥hen the copy operatlon is ended, the
progrom will prompt the user to copy from
urother CPfM diskette.

“ress [¥] to copy from onother diskette,
or pross [N} or enter to end the program,

DEFAULTS:

Srivae Number: [ENTER] = Drive B.

Cestinction Drive

Noumbgr : {ENTER] = Drive A.

File, Number: [ENTER] = Exit copy
routine,

Continue Copy: [ENTER] = End program.
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DESTRUCTIVE /NONDESTRUCTIVE:

CPMTODOS wlll not destroy doto on the
CP/M-8Gsource diskette, howewver, IF THE
VAUET FILE NAME ALREADY EXISTS ON THE DOS
VOLUME, ALL ORIGINAL DATA IN THE DOS FILE
WILL BE OESTROYED BY THE COPY QPERATION.

SAMPLE RUN:
A>  [CPMTODOS] [ENTER]

COPY 5" CP/M TQ 5" DOS DISKETTE PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 6/21/83

INSEFT 5" CP/M DISKETTE -
E.JTER DHEIVE (B/A} WHEN READY.? [ENTEK]

ENTER DUSTINATICN DOS DRIVE (AfH-G)? [C]
[ENTCR]

“*LISTING OF FILES IN 5" CP/M DIRECTORY#s

ea31-TEST, ASM @233
fE2-HCLP, TXT Ba74
@23-ARCNATA .DBF 6132
POL-HELP . DAK PB74

ENTER CP/M FILE FOR COPY (1-64/99=ALL) -
PRESS EWTER IF NONE? [3] [ENTER]

COPY OF #0@3 ARCDATA .DBF IS5 COMPLETED
- 132 RECORDS WERE COPIED

“*LISTING OF FILES IN S" CP/M CIRECTIOHY =«
BA1-TCST . ASM g233
BAZ-HLLA. TXT g7y

BO3-APCLCATA . DBF 8132
J04-tILLP . CAK a7y
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pY (1-64/99=ALL} -

ENTER CP/M FILE FOR CO
[ENTER]

PRESS ENTECR IF NONE?

DO ¥OU WANT TO COPY FROM
ANGFHER CP/M DISKETTE (N/Y)? [ENTER]
Ay

I
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¥ DOSTOCPM
USE:

Copy a PC-DOS file to o PC CP/M-B868 5 1/4"
diskette file.

DESCRIPTION:

The DOSTOCPM program is designed to copy
DCS files to CP/M-BB files on PC/XT/AT
gystems thagt run both PC-DOS and CP/M-86.
The files are copied as 1s without any
type of canversion.

OPERATION:

Load OOSTOCPM, On completicen of the
progrom lood, a program description
massage will be displayed. The program
will then prompt the user to insert the
5 1/4" CP/M-BB diskette into o drive and
enter the DOS drive letter of the drive
being used.

Insert the CP/M-8B diskette and press [A]
for DOS drive A, or press [B] or [ENTER]
to select DOS drive B.

The program will reod the CP/M diskette
directory aond disploy a list of the
directory entries os file names preceded
by o file number. The progrom will
disploy the file number and beginning
bleck number that will be used whern a file
iz copled to the CP/M diskette. The
program will thean prompt the user to erase
the CP/M directory.

Press [¥] to ergse cll files on the CP/M
diskette, or press [N] or [ENTER] to leave
the existing CP/M files on the diskette,
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The progrom will prompt the user to enter
the DOS file name to be copied te the CP/M

diskette.

Enier the file nome using standard DOS
syntox: Volume ID:File Name .Extension

1f [ENTER] 1is pressed without entering @
file name, the program will exit the copy
operation ond prompt the user to copy to
onother CP/M diskette. Another diskstte
can be looded at this point, or the
program can be ended by pressing [ENTER].

The program will copy the DOS file
->lected by the user to the CP/M diskette.
7.2 program will then display o message
tiat the copy is complete, and the number
of records copied. The directery of the
files on the CP/M-B6 diskette will be
disployed aond the user will be prompted to
copy onother DOS fille to the disketts.

Enter the DOS file name to bs copled, or
press enter to exit the copy operation.

when the copy operation 1s ended, the
pregrom will prompt the user to copy to
another CP/M diskette.

Przos [Vv] te copy to onother CP/M
diswetts, or press [N] or enter to end the

O ram,

NCFaLTS:

Drive Number: [ENTER] = Drive B,

Ercse Directory: [ENTER] = No.

COS File Name: [ENTER] = Exit copy
routine.

Continue Copy: [ENTER] = End program.
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DESTRUCTIVE fNONDESTRUCTIVE:

DOSTOCPM will not destroy dota on tha DOS
source volume, however, IF THE TARGET FILE
AI'E ALREADY EXISTS ON THE CP/M-86
DIRECTORY, ALL ORIGINAL DATA IN THE
CP/M-86 FILE WILL BE OVERWRITTEN AND
DESTROYED BY THE COPY OPERATION,

SAMPLE RUN:
A> [postocPMm] [ENTER]

COPY 5" DOS TO 5" CP/M DISKETTE PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 6/21/53

INSERT S" CP/M DISKETTE -
ENTER DRIVE {B/A) WHEN READY.? [ENTER]

»+_ISTING CF FILES IN 5" CP/M DIRECTORY+=
@31-TEST.ASM 2233
0d2-HELP. TXT RE74
EA3-ARCDATA .DBF 8132
E24-HELP.BAK 2074

NEW FILE WILL BE #85 STARTING AT BLOCK XX
ON THE 5" CP/M DISKETTE

DO YOU WANT TO ERASE THE 5* CP/M fILE
DIRECTORY {(N/Y)? [ENTER]

ENTER DOS FILE NAME FOR COPY B:NAME.EXT -
PRESS ENTER IF NONE? [A:ABC.DOC] [ENTER]

FILE COPY IS COMPLETED -
20062 RECORDS WERE COPIED
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««LISTING OF FILES IN 5® CP/M CIRECTCRY®**

B21-TEST.ASM p233
rgZ-HELP. TXT AB74
. 23-ARCOATA.DBF 8132
pou-HELP . BAK po74
@45-ABC.DOC Beg2

el
NEW FILE WILL BE #@6 STARTING AT BLOCK XX

ON THE 5" CP/M DISKETTE

0O YOU WANT TQ ERASE THE 5" CP/M FILE
OIRECTORY {N/Y¥}? [ENTER]

ENTER DOS FILE NAME FOR COPY B:NAME.EXT -
PRESS ENTER IF NONE? {ENTER]

DO YOU WANT TO. COPY FRQOM

[ ]
ANOTHER CP/M DISKETTE {(Nf¥)? [ENTER]
A>
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CP/M 8% DISKETTE FORMATS

various diskette formats cre uséd on cpy
B* systems. The file connectlon progromg
are designed to work with both single
sided ond double sided diskettes formatteq
as single or double density.

Regardless of sides or density, 8" CP/m
diskettes contain 77 cylinders. The
system boot loader is locoted on cylinder
20 and the data is written on cylinders @1
“irough 74. Bod diskette trocks are
25¢igned to alternaote tracks on cylinders
75 through 76,

Doto tracks are formatted with different
sizes and numbars of sectors. The
standard formats are given below. {Sector
size and sectors-per-track numbers are
given 1n bytes.)

OY = DENSITY

$8= SECTOR SIZE

S/T = SECTORS PER TRACK
TC = TOTAL CAPACITY

SD = SINGLE DENSITY

CD = DOUBLE DENSITY

Oy ss  s/T TC MACHINE TYPE
SO 128 26 242 g4y Universal CP/M.
SD 256 15 284,164 Fairly common:
Sb B12 8 383, 19, Rare
DD 286 26 985, gog very Commoi
BD 512 15 1,135, gup Rare.

DO 1p24 8  1.212 415 Rare:



On all CP/M diskettes, cylindar g, head @
is ulqpys formatted os 128 byte sectors in
'density The remolning tracks on

sinq ;

tho;iiskette are formotted with tha
sclg_kgd density and sector size. When
tha‘-".:ir’st CP/M doto file is written on the

diskagte, the file directary entry is
uSually recorded storting on cylinder 2,
head #. Some systems stort the directory
on cylinder 1 and others use cylinder 6.
Each directory contoins infoermation on the
filc name, the file locotion, and its
size.

CP/M FORMAT IDENTIFICATION:

The file connection CP/M transfer programs
require the user to answer various prompts
cn the CP/M system format of the 8"
diskettes. To properly use the programs,
the answers to these prompts should be
known before the programs are executed,
The four format prompts are:

Skew foctor

Directory c¢ylinder
Records per CP/M blocks
Blocks 1in the directory

£ NPy =

These parometers cre usuolly described in
the system monual for the particular
system that created the diskettes,

The system manual should be used to find
the correct values.

If o system manuol 1s not avoilable for
the system thot creoted the B" diskette
being used, the DISPLAY8 program from the
Flogstoff Engineering Utility/B diskette
can be used to display vorlous sectors of
tha 8" CP/M diskette.
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_SKEW FAGTOR-

tors are not written to sequentially on
a CP/M system diskette. Sectors on
spocific track will be written to bosed on
an offset value which 18 odded te the
sector number of the last sector used.
This 1s raferred to os Sector Skew Factor.
If the shew factor for a given diskette 1is
6, sector 1 will be the first sector used
to write dato to. The next sector used
will be sSector 7, then 13, 19, 25, 6, 11,
17 etc., until ths entire trock is filled.

1f the sector count results in o sector
=lready in use, the count is incremented
oy one to the next sequentinl sector.

The stondord skew. factor for 128 byte
‘gingle density sectors is 6. Most double
density diskettes use a skew factor of 3.

Sector skew factor is difficult to
determine by viewing diskette data with
the DISPLAY8 progrom, but it can be done.
The user should look for @ large file thaot
spans more then one sector. If the data
ot the end of the sector breoks in the
middle of o string or other observabla
sgquence, following sequentiol sectors may
be displayed until thse sector 1s found
that contolns the continuotion af ths
data. The first sector number rov t-e~ ba
subtrocted from the second sectar rmomkse
to arrive ot the skew foctor.
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DIRECTORY CYLINDER-

The CP/M diskette directory will normelly
oppear on cylinder 1, 2 or B, Each
dirsctory entry consists of a 32 byte
entry. The first byte of the entry is 00
for an active file. The next eleven bytes
of the entry is an eight byte file name
followed by a three byte file type
{extension). If the directory cylinder for
a particular 8" CP/M diskette is unknown,
it“can be easlly found using the DISPLAYS
program. Load DISPLAYS and display
cylinder, head and sector B1291. If o
sories of 32 byte directory entriles ore
not found, then display CCHSS #2821,
Again, if the directory 13 not found, then
display @681,

CP/M RECCRDS PER BLOCK ond CP/M BLOCKS IN
DIRECTORY -

A CP/M record is defined as 128 bytes of
data. CP/M systems define files in terms
of CP/M records. CP/M diskettes are
divided inte¢ physical blccks of 8, 16, %2,
ond 64 CP/M records,

Cn 6 single sided, single density diskette
with 128 byte secters, edach sector would
bs the eaulvalent of a CP/M record. If
the clskette used B records per block with
2 blocks in the directory, 18 sectors
wonld ba reserved for directory entries.
oo flles would stort ot the 17th sector
{the beginning of the 3rd blochk).

CPMEX. 4



In g 32 byte CP/M directory entry,
tion twelve through fifteen {beginning

rom zere) indicate the number of CP/M
records used for thot entry. The last 16
bytes of the directory entry indicate
which blocks have been alleocated for the
entry. The block indicators will olways
be o valua grecter than @1 hex. Posltions
containing P¥ ore not allocated.

A large file con span several directory
entries since the number of records per
black limits the total number of records
used by o single directory entry.

To determine the number of records per
block on a CPfM diskette, display the
firet directory entry of a file using the
program DISPLAYB. Count the number of
positions {number of blocks allocated) 1in
the last 16 bytes of the entry that
centain a hex value greater than @1,

To determine the total number of recerds
for the entry, multiply the value of
pesition twelve 1in the directory entry by
128, ond then add the volue in position
fifteen (the volues disployed by DISPLAYS
are hexodecimal values and must be
converted to decimol).

Civide the totol number of records by the
total number of blocks allocated. If the
result is not o volid records-per-block
volue of B, 16, 32, or 64, ralse the
result to the next greoter
records-per~block volue (B8.432 or 12.33%
would be raised to 16).
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An example CP/M entry would oppear as:

Position gp 91 ©B2 g3 dh. .. '12....::

Hex Value BB 62 49 50 20, .. ... B8 ..

position 16 17 18 19 20 ,..29 3¢ 31
g3 ¢8 29

Hex ¥alus 1A 1B 1C o B8........

Multiply the value in position twelve (@)
by 128 ond then add the value 1n position
fifteen (16 hex equals decimal value 22}.
The result is 22 total records., FPositlons
16, 17, and 18 have volues grecter then
hex @1 so thres blocks have been

allocated. Divide 22 by 3, and the result
is 7.333. The number 1is not a volid
records-per-block value, SO it should ba
raised to the next greater valid volue of
8. The diskette uses 8 records per block
to store dato.
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