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3 1/2" DISKETTE DRIVES -

Singie or dual drive units in extemal enclosure.
Power supply is included. Available as 110 or
120 volt. Compatibie with 3 172" single or double
sided diskettes.

ABOUT THIS MANUAL

This manual has been designed 10 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 tabie of contents, these numbers indicate
where you are within any given pait of this manual. 1-1, lor
example, would indicate you are located at the firsl page of the
first section of this manual.

Each numbered section is also crass 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 following 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 carton, you will find the following items:

1. Adiskette controller card for yourparticular 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 iis own
power supply and power cord. There is an edge connector at the
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 5C pin conductor ar 34 conductor
edge connector onthe opposite end, dependingupon the system
configuration you have ordered. Dualdrive 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 on 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 diskette contains essential
device drivers required for system operation, and also includes
our excellent diagnostic and utility programs. 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 distrbution 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 5 174" DISTRIBUTION DISKETTE
SUPPLIED WITH YOUR FLAGSTAFF ENGINEERING
SYSTEM!

Alier you have finished making a backup copy, sfarg 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, IRQ 8 operations, should look like

this (not to scale);

NT DAK DRO
3 N e |

INSTALLATION FIGURE 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 =

i

W

RQ interupt Raquest 3

IRQ Interupt Request &

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

NOQTE: 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 controfler card, in the standard default con-
figuration for DMA Channel 2, IRQ 6 operations, sheuld look fike
this (not to scale}:

(W]
356 123 123

INSTALLATION FIGURE 2: V9.1 Card (w/hard sactor optlon)

The DMA Channel Jumpers are connected thus:

INT3 = IRQ Interupt Request 3

INTS = IRQ Interupt Request 5

INTE = IRQ Interupt Request 6
DAK1 = DMA Acknowledge Channel 1
DAK2 = DMA Acknowledge Channel 2
DAK3 = DMA Acknowledge Channel 3
DRQ1 = DMA Request Channel 1
DRQ?Z = DMA Request Channel 2
DRQ3 = DMA Reguest 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"

m<—TO

Pin1 ¢

Power Supply

INSTALLATION FIGURE 3: 8" Disketts Drive Connections

Connsct card S1 to drive P1
__-—_------------_-1
E

ALWAYS CONNECT THE RIBBON CABLE SO THAT TH
I COLORED STRIPE ON THE SIDE OF THE CABLE
L _ GOES TO PIN 50 OF THE DRIVE CONNECTOR.

(with built in power supply)

5" [Pin1 T

Pin34 ¢

m< DO

Power Supply

INSTALLATION FIGURE 4.1: 5 1/4" Disketle Driva Connections
Connect card P2 1o drive F1
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"

(without bullt In power supply)

Pin 1 - Pin 34
Power

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

AN

Connect card 51 1o 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 51 to drive Pt ﬂ
—

* IMPORTANT NOTE: The power connector on the 3 1/2° drive
connects one way only! Properly hook up the power cable by making
sure the red wire side of cable connection is connected as above.

DISKETTE CONTROLLER CARD
General Layout

Pin 1
51

o m Pin 19

P1
INSTALLATION FIGURE 6: Controller Card Connections b

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

Internal Drive Power Caonnector Power Connector

i
36"
Flagstaff
Engineering
'Y* Connector
External Power
External Drive Cable
1
) o
Power
Connector

INSTALLATION FIGURE 7: Diskette Drive Connectlions
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DISKETTE CONTROLLER CARD DESCRIPTION

The diskette controller card included with your system is cne of
a series of types. Your card may have the hard or soft sector
option installed depending upointhe system specifications given
to FLAGSTAFF ENGINEERING at the time of purchase. As
controller cards are updated, new versions will be released. 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 cennecloron the bottom
of the card. The metal bracket is attached io the back edge of the
card. The top of the bracket has a slot for a retaining screw used
to anchorthe card against the rearpanel of your computer. Inthis
manual, "Fronl* designates the end of the card without the
retaining bracket.

A bank of jumper pins are located at the bottom of the card near
the edge connector. Again, depending upon the version 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 DMA channel 1 when
the jumper pins marked 1 are strapped.

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

Hthe controlier cardis goingto be usedina PC/XT/AT comptaible
(ALL non-IBM machines}, then the card should be optioned for
DMA channel 1 use. See the Utility/8 software manual for
examples to configure the software device driver for DMA chan-
nel 1 operation.
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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-in black plastic separa-
torsthat divide the connector into two sections. lf 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 arg
defective.

2 Seat the diskette controller board in one of the short

slot connectors to insure proper aligment.

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

If the controller card is misaligned, serious damage may
occurto controllercards (incfuding the Hard Disk Controller
Card) and the meotherboard 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 controlier
card, supplied with the system, must be installed inside your
computer in a vacant expansion slot. If you've previously
installed 1BM 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 pan of the system unitil
you've read through the installation insiructions 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 connecled to your computer
{expansion unit, external drives, efc.} to the OFF position.

2. Unplug ALL power cords from the computer unit, expan-
sion unit, etc. WARNING--Failure to completely power off all
compeonents and unplug all power cords could result in serious
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, Remove the plastic shipping wrapper from the diskette
drive(s) unit. Open the door(s) on the diskette drive(s) and
remove the cardboardinseri(s) usedto protect yourdrive'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 ieft 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.

8. Remove the expansion slot cover,

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

10. Place the retaining screw that you previausly 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
Flagstalf Engineering to the edge connector 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 hocked to the machines power
supply. Plug the end of the Flagstaff 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 1/4" 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 cabie 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
Flagstaf 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, disketle
drives, expansion uniis, elc. back into your electrical 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 resolved, first consult the
trouble shooting agdendum at the end of thismanual, orcall Flag-
staff Engineering's TechnicaCustomer Support department at
{602)-779-3341 for further assistance.
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TROUBLE SHOOTING ADDENDUM
EXTERNAL DISKETTE DRIVE SYSTEMS

This addendum is a guide to commaon problems and correc-
tive actions that may be taken to resolve problems with Flagstatf
Engineerning extemal diskette drive systems. Problems that may
ocecur with systems genarally fall into one of the foliowing three
categones:

External diskette sub-system hardware problems
Environmental problems
Conversion problems

Two programs that are provided with Flagstaff Engineering
systems 10 diagnose problems are CHECKS and VERIFY8.
These two programs help indicate specific system and environ-
mental problems that may be manifested during the conversion
process. These wo programs are always o be run when a
problem occurs to define the exact cause of the failure.

SUB-SYSTEM PROBLEMS

1. MACHINE WON'T BOOT

PROBLEM:  Diskette coniroller card improperly seated in
expansion slot.

REMEDY: Power off machine and reseat card.

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

REMEDY: Restore original IBM card to system and put
external diskette controller card in emply expansion slot.
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2. 601 ERROR (Occurs during boot operation.)

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 sfot.

PROBLEM: Machine was re-booted {warm boot) belore
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 eard 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 Disketle drive(s) is
plugged in,

PROBLEM: Diskette drive unit powered oft,

REMEDY: Make sure diskette drive power switch is on.

PROBLEM: Diskette drive not connected to controller card.

REMEDY: Reseat nbbon cable connectors on diskette
controlier 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, turn 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 valume as the
CONFIG.SYS file, or pathed to in the config.sys file.

PROBLEM: Diskette in backwards.

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

PROBLEM: Inoperative 5 Volt power supply in diskette drive

REMEDY: Call Flagstaft 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 _(Ulility 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
to indicate DMA channel 1, IRQ3 operation.

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

o ! .
; coquG.s'fs;' CARD JUMPEMHECKB VERIFY8
DMA RO | DMA IRQ RESULT  |RESULT

NONE 2 6 | BADDISKCOMMAND BAD DISK COMMAND

NONE 1 3 | MACHINE REBOOT DISK SEEK FAILED

2 8 1 3 | UNKNOWN ERROR UNKNOWN ERROR

g
om
n
(]

UNKNOWN ERROR UNKNOWN ERRCR

2 6 1 6 | DMAOVERRUN INVALID DISKETTE FORMAT
1 3 2 & | UNKNOWN ERROR UNKNOWN ERROR

1 3 1 2 UNKENOWN ERROR UNKNOWN ERROR

13 2 3 | DMA OVERAUN 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/36 configuration controliing requests for first
external drive (DOS diskette drive number three).

BEMEDY: Change device select jumperon 8 drive o drive

select number 2, or change PC/36 stant-up files so that no virtual
disketie drives are defined.
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4, DRIVE NOT READY OR UNKNOWN ERROQR 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
jBM DISKETTE CONTROLLER CARD IN AN IBM PC OR PC/
XT.

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

REMEDY: Change device select jumper on 8" drive to drive
select number 2. Add parameter to FLAGIO.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 BOS 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. SECTOQOR 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 followed by “GCOD
OPERATION", then everythingis asitshouldbe. ifthe message
persists, the following problems may be occurring:

PROBLEM: Diagnostics being performed on hard sector
diskette.

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

Installing the Flagstaff Engineering 8
inch diskette system on your IBM PC, PC/XT
or PC/AT computer is guite 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 complete the
installation.

The installaticn progedure 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 unpach 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 twe diskette
drives. This unit contains its own power
supply and power cord. At the back of the
unit is a %@ conducter edge connector

This ceonnector will be used to interface
your 8 inch drive(s) to your computer.
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ribbon cable. The
cal 58 pin connectors on
cable is used to connect
tte drive(g) to the

ler card inside your

each end. 1thig

computer,

1.4 A S 1/4 inch distribution diskette
labeled UTILITY/8. This distribution
diskette containg diagnostic ang utility
Programs. Thege Programs will be used to
confirm proper installation of the system,
and furnisgh utility routines for use with
€ 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 is contained in the
Utility/8 Software 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 S 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 Card 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 1s attached to the
back edge of the card. The top of the
bracket has a 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 quality control tag located
on the component side of the card. This
tag will have either a letter "D", or

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

A Model S contreller card is indicated by
an "S8" on the tag.

The Model S diskette controller 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 8§ controller 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 ceontreller 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 contreoller card
ingide your computer.

The Model D controller card can he used
with an IBM PG, 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 top of your
computer. Move any external devices
{keyboard, monitor, printer, etc.) away
from your work area.

3.3 HRemove the plastic shilpping 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 cof your computer unit must
be removed to install the diskette
controller card. Hemove the five cover
meunting screws at the back of the
computer .

3.5 Blide the caver 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 controller card, skip
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 locating
the IBM 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 toc 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.

3.6.5 Remove the ribbon cable conaector
that you previously marked with masking
tape or felt tip marker from the IBM card.
3.6.6 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 5@ conducter
cable supplied by Flagstaff Engineering
through the open sleot 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 connectors of the cable
MUST be pointed up.

3.6.9 Attach the connector of the %@
conductor cable supplied by Flagstaff
Engineering to the edge connector at the
rear of the Model S controller card. The
red arrow on the cable connector MUST he
painting up.

3.6.18 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
previcously 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, firat 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 expansicn slot cover.

3.7.2 Route one end of the %0 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 arrew 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 contreoller 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 alt Lthe 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
secure the cover to the unit with the five
cover mounting screws previously removed.

3.18 Reconnect all external device
cables.

3,11 Attach the connector of the 50
conductor cable supplied by Flagstaff
Engineering to the edge connecter located
at the rear of the 8 inch diskette drive
unit. The red arrow on the connector
should be pointed up. If your 8 inch
diskette unit has two drives, your
interface cable will have two cable

connectors Attach a connector to each

drive.

3.12 Plug any power cables from the
computer, 8 inch drive, expansicn unit,
etc. back into your electrical outlets.

3.13 Power on your computer system and 8
inch drive.

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

for problems by going through the
installation instructions to verify that
all instruction steps have been completed.
If the problem cannot be resolved, call us
at 602-774-5188 for assistance.
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4,0 SOFTWARE INSTALLATION PROCEDURE

To use the 8 inch diskette drive(s) with
your computer system, a software 1/0
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 5 1/4 inch digtribution diskette is
included with your B inch diskette drive
system. This distribution diskette is an
important addition to your software
library, since it contains diagnostic 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 B 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.
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If you have a Model D digkette 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 DOS is
booted.

4.3 1If you have a Model 8 diskette
controller card installed in your system,
perform installation steps 4.3.1 through
4.%.2 and then go to instruction 4.5. IFf
¥you have a Model D diskette controller
card installed in your system, perform the
installation starting with instruction
4.4,

4.%3.1 To support a Model § 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 intc the system
when DOS is booted., If your system does
not already use a CONFIG.5YS 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.SYS. If
your system already uses CONFIG.S5YS, then
the following two statements must be added
to the file:

DEVICE=BIGE.COM

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

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.SYS, then
the following two statements must be added
to the file:

DEVICE=BIGD.COM

BUFFERS=4

4.5 If you are already using CONFIG.SYS
with your system and loading more than one
device driver, CONFIG.SYS may need to be
changed. BSome device drivers may need to
be loaded in a certain order to operate
properly. The BUFFERS parameter may also
need to be changed for your system to
operate. If you experience a problem with
this, then give us a call at 682-774-5188.

4.5.1 With CONFIG.SYS and either BIGD.COM
or BIGS.COM installed on your bootable
volumes, relcad the DOS inte your
computer. If the bootable volume has heen
set up properly, then a message will
appear on your 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 BSYSTEM VERIFICATION

5.1 8 inch diskhette handling. The 8 inch
diskette drive units supplied with your
gyastem 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{as) 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 protect notch on an 8 inch
diskette is uncovered, the diskette can be
read by your computer, but not written to.

5.2 The B inch diskette drive{s) should
be c¢hecked for correct operation before
using the drive{s) to store data files or
programs. A diagnostic program called
CHECKB is provided on the distribution
diskette. The CHECKB program is designed
to test the 8 inch diskette sy=tem
hardware and diagnose any problems found.

5.2.1 Use a good guality double sided
double density B8 inch diskette {(IBM 2D}
when running CHECK8. CHECKE will run
using a single sided diskette, but only
Head @ will be checked for operation on
your 8 inch drive(s). A double sgided
double density diskette is required 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.
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5.3 Lcad CHECK® from the 5 1/4 inch
distribution diskette. After loading, the
program will display a message and prompt
the uger to insert am 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. I 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.
Ugse 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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INTRODUCTION

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

DEVICE DRIVERS AND RELATED FILES:

CONFIGD.SYS Contiguration file for diskette contraller card.
CONFIGX.SYS5 Configuration file with sample DOS devica
parameters.

FLAGIQ.SYS Device driver for disketta and tape controller 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 assembler source file lor device driver

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

CKs8 Chack external drive read/write.

EIFYB Chack external drive operations.
FILEGEN Build DOS tast data file.

D8 Display disketta sectar ID's.

UTILITY PROGRAMS:

CPY8TOS Copy external diskette data to DOS liles.
CPYSTOB Copy DOS files to external diskettes.
COPYB Duplicate 8~ diskettas using a single drive.
EDITB Display and edit axternal diskette sectors.
DOSFMTS Format extarnal DOS diskettes.

FMTBINS Installation of diskette format in DOSFMTS.
DCOPY Copy DOS file to smaller files.

DFILE Display/edit DOS file records.

ABQUT THIS MANUAL

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

<ENTER> means the "ENTER" key;
<Y» means the "Y*" key;
<01001> means the digits 0, 1, 0, 0, and 1.

PROGRAM OPERATION

The pregrams may be copied to and executed from any DOS diskette or

hard disk volume desired. Programs are run by typing theirnames at the
DOS system prompt:

A> <program name>
Program prompts forkey entries are issued by the programs inthe forms:

(DEFAULT/RANGE OF ENTRIES) and
(DEFAULT/QPTION1,0PTION2 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 values may
ba entarad by pressing <2>, <3>, of <4> fellowed by the <ENTER> kay.

EXTERNAL DEVICE TYPES

The utility and diagnostic programs can access several types of external
davices through the Flagstaff Enginearing diskette controllsr card. The
programs will prompt the user for tha device type being used. External
davice types are indicated by a single alphanumeric character, Davice
types for diskettes and drives are;

Table 1: External Device Typaes

8: 8" diskette or drive.

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

Q: 5-1/47 96 TP} 720k quad density.

H: 5-1/4" 86 TP 1.2 meq. high dansity.

3; 3-1/2" 135 TPI 300 APM driva.
(3-1/27 Data Genoral diskettes.}

EXTERNAL DEVICE NUMBERS

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

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

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

3: third external drive off fiont of disketta
controllar card,

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

0S8 usar§ tamiliar with using 5-1/4" diskettes, the method of write-

tectmg 8" dss_keltes is exactly the opposite of what you're used to.
When using 8" diskettes, there must be a wrile-protect tab covering the
notchinthe side of the diskette inarderto write to i1 An B diskane is write-
protected when there is notab over the notch, Mostof the diagnostic and

u?iln_y programs included in this packags will issue an errar message
similar 1o this;

DISKETTE WRITE PROTECTED

if the program atlempts to write to a protected diskette, Writa-protection

is irrelevant, of course, i the disketts is only being read {such as in
CPYBTO5).

DEVICE DRIVERS

Whan you install external drives that are connected to the Fiagstafi
inesring diskette controller card, you must also install a scftwars
ﬂ\lle, called a device driver, that the operaling system {DOS) uses 1o
communicate with the disk drive(s). Tha device driver is in a file called
FLAGIO.SYS onthe distribution disketta. Inorderfor your system to use
this device driver, two conditions must be mat:

1. The device driver (FLAGIO.SYS) must be present in the roat directory
of any velumes—diskettes ar hard disks—that will be usad to boot the
system (the “bcot volume™ is the disk or diskette that is {irst read at
system start-up time). Therefore, if you plan on using a number of
diskettes 1o start the system from (in drive A:), then each diskette must
contain FLAGIO.SYS in the root directory.

2. A specialfile 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 ASCllfile that can be crealed or modified with any simple text
editor, or can be created directly from the keyboard (ses
the section in the DOS referance manual on "Creating a Batch File™}. f
your system doesn't already have a CONFIG.SYS file, you can copy the
§' Mo CONFIGD.SYS from the distribution diskelte onto your bootable
valumes, then rename the file CONFIG.SYS. CONFIGD.SYS uses the
default parameters for the device drver, which are suitable for the
maijority of IBM PC/XT/AT systems.
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THE CONFIG.SYS FILE

This statament, identitying the device driver to the system, must be
prasent in CONFIG.SYS:

DEVICE=FLAGIO.SYS (D=2,5,3E8) (
{The space betore the left parenthasis is required).

This sets up the disk controller card with the default values. K these
values work with your system, than you probably dant need (or even
wanl!} to know what they mean. However, if your machine is a “clona”
{non-IBM}, or it you hava ather cards or devices installed in your machine
(such as acommunications adapter of a second printer), then thera may
tie 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 fila, or modity 1he existing one 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
recclve a problem, fefer to the discussion of driver parameters above.
Alrer GONFIG.5YS and FLAGIO.SYS are installed, you must rebootthe
system lor the device driver to be instalied {use the threa-key «CTRLx-
<Al T> <DEL> "soft” boot, or lurn the machine off, then on again).

1 evarything has been properly set up, a message shouk appear
varilying that the Flagstaff Enginearing diskette device driver has been
loaded; this message should appear BEFORE the system time and date
messages, if any, !f this message doesn'l display, either GONFIG.8Y
or FLAGIC.SYS are incorrect or are not present on the root diractory zi
the bool voluma.

Utility/8 Device Drivers 2-2



Note that the davice driver, FLAGIO.SYS, makes tha disketts contralier
card andthae drives attached fo it available to the system as an I/Q devics.
NOT, however, letthe systam use these extemal drives as DOS
cas. DOS will natbe able to communicate to the driva, whichmeans
that you cannot use tha DOS COPY or DIR commands on this drive, or
run any applications that expectto usethe drive as aDOS drive (e.g., D).
In order to make DOS recognize the drive as a DOS davice, with a driva
letter assigned to it, you must install a second device driver known as
FLAGX.SYS. This file is also on your distribution diskatte.

USING FLAGSTAFF ENGINEERING EXTERNAL DRIVES AS DOS
DEVICES USING FLAGX.SYS

The secondary device driver FLAGX.SYS dalines extarnal Flagstatl
Engineering drives as legal DOS devices. You mustusa this driver if you
needto usethe DOSFMTE program, other application programsor DOS
commands, such as COPY, DELETE, DIR aor TYPE, io access DOS
diskettes in the extarnal drives,

FLAGX.3YS contains a tabla of diskette formats (maximum of 16). As
bled, this device driver contains NO entries in the farmat 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 charactars. This
name is then used antha command line in CONFIG.SYS to pass format
nformalion for a specific external drive to FLAGX.SYS.

If only the name and davice type are specified, then the device driver
obtains the remaining parameters lor the BPB from the boot record of a
DOS diskette when it is read. This type of entry allows diskeftes using
different 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 davice 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 diskefte type table in the devica

driver FLAGX.5YS. The location of external disketlies must be specified
p ¢n the command line on CONFIG.SYS,
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FLAGINS - Installing parametets into FLAGX.SYS
The general form of the secondary device driver statement is:
Davice=FLAGX.SYS duname [d=nams]

d = External drive number 110 4
name = Format name a specifiad atinstall time with FLAGINS.

The davice driver paramalaers (d=name) create logical drives, each with
a unique drive letter (such as D:); each logical drive associated with a
physical devica (the drive identified by "d"), and a cantain type of diskatte
{namea}; and each logical device is assigned a drive letter in sequance
by DOS, starting wilh the existing drives inthe system. ¥ your system
hastwo 5 174" drives {A: and B:) and afixed disk {C:), the nextlogical drive
assigned will be D:. Since the drive lattars are assignad {0 logical, not
nacessarily physical, devices, you can associate mora than ana type of
diskelte with a physical drive. This can be confusing, so here's an
sxampla,

The lollowing CONFIG.5YS statement defines four (4} logical drives:
DEVICE=FLAGX.SYS (1=IBM8SM, 1=8U, 3=QU, 4=HDU)

The davice names used on tha command line were creatad 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 device drivar
to define physical farmat). QU is an undefined, 5 14", 96 TP format.
HOU is an undsfined, 5 1/4™ high density format.

Assumingthree (3) internal drives in the system {A:, B:, and C1), four (4)
logical drives will be added--0;, E:, F: and G.. The drives will be 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: usas device number 1 (first physical driva off of
extarnal diskette contrallar card). It is an 8~ drive that will
access any yalid DOS formatied, B” diskettes.

Drive F: uses device number 3 (third physical driva off of
extarnal diskette controller card). Rtis a 96 TPI, 5 174" drive that

will access any valid DOS formatted, 96 TPI, quad density
diskette,
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Drive G: uses device number 4 (fourth physical drive off of
external diskette controller card), ttis a 48 TP, 5 14" drive that
will access any valid DOS formatted, 48 TPI, quad density

diskette,

PREDEFINED DISKETTE FORMATS

FLAGX.SYS is supplied with 1he following predefined format names:

Namea
IBMBLG
IBMBSM
IBMHD
IBM26E0
IBM3
IBMQUAD
NECALG
BU

Sample run:
C> FLAGINS

Format

8" single sided, single dansity

8° double sided, double density
5 14 86 TPI, 1.2 meg, high density
5 1/4" 48 TPI, 360k

3 12", 720k

§ 174" 96 TP1, 720k, quad density
8" NEC, 1024 byta sector

8" undefined

5 1/4" high density, undefined

S 1/4™ quad density, undefined

5 1/4" 48 TPI, undefined

3 1/2°, undefined

Enter device driver name to Inslall: FLAGX.SYS

7

Media descriptor
Sectors per FAT

ESC=abaorl ENTER=Update record PgUp=Previous PgDn=Next End:Doﬂ

FLAGSTAFF ENGINEERING
DOS external device driver Installation

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

<BPB> <Physical>
Soe above soa above
Byles per secter € Density (s/d)
Secolors per allocation unit d Sides {1/2))
Reserved seclors e First sector (0/1)n
Number of lais f Seclors/Irack

Kumber of direclory entries g

Total sectors In media h
i
i

Reply

Table entry number p

Example screen: FLAGINS to inslall FLAGX.SYS
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Table 2; Drive Unit 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"/5-1/4"/3-1/2"
4: 3rd external® drive B /5147131127
5: 4th external® drive 3-1/2" high-density

* axternal drive is defined by device select jumpsr an drive

Drive select jumpers are as follows:
External Drive(s)
1 2 a
8" driver DS1 Ds2 0S3 DS4
5-1/4" driver Dso DSt Ds2 DSs3

Table 3: Device / Media Type Numbers

(see second tabla for media and format description)

# diskefte type
0: 5-1/4" guad density, 96 TPI
3 3-1/2" Data General
2: 5-1/4" standard 360K PC 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
B! 8" -—see below
7 £" —see below
8.9 currently undetined (tor future use).

disk madia no. ne. sector
# size type coyls. files size
G 5-1/4 DsOD 80 112 512
132 DsSDD B0 122 512
2. 5147 D3SDD 40 142 512
3 514" DS0OD 80 224 512
4 g 585D 77 68 128
5 8 Dsoo 77 72 258
5 & pDsSpo 77 96 512
7. 8" DSOD 77 236 512
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The device driver parameters {d=t) creats logical drives, each with a
unique drive latter (such as D). Each logical drive is associated with a
ical device {the drive identified by *d"), and a certain type of diskette

). Each logical device is assigned a drive letter in sequence by DOS,
starting with the existing drives in the system: if your system has two 5-
1/4" drives {A: and B:) and a fixed disk (C:), the next logical drive
assigned will be D.. Since the drive lefters are assigned to logical, not
necessarily physical, devices, you can asscciate more than one type of
diskefte with a physical drive. This is confusing, so an example may help.

The following CONFIG.SYS statement defines 4 logical drives:
DEVICE=FLAGIOX.SYS (254,2=6,4=0,5=3)

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

DRAWVE D; usesdavice number 2 (1st external drive connected
o Flagstait Engineering Cantroller Card), and is an 87 drive
using type four (4) disks (standard DOS interchange NEC

" formaty.

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

DRIVE F: usesdsvice number 4 (3rd external drive connscted
1o Flagstalf Engineering Controller 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: usssdevice number5 (4th external drive connacted
to Flagstaff Engineering Controllar Card), and uses typs 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 8°
drive cannot have a type number that tries to make it look like a 3-1/2"
or 5-1/4" drive.

Tofarmat disksto use in external drives defined as DOS devices thiough
FLAGIOX SYS, you can use the DOSFMTS wtility program.
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DIAGNOSTIC PROGRAMS

Diagnostic programs are included on the distribution diskette for use in
verifying correct disketle operation and tracing diskette problems.

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

8" diagnostic programs includa:

CHECKB.EXE Check readfwrite operations of external diskette

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

VERIFYB.EXE Verify format of external diskettes and overall
system operation.

CHECKS.EXE

CHECKS8 checks 8™ diskettes and verifies thatthey can be read from and
written to properly. This program is used by Flagstaff Engineering ‘o
check and verify the operation of each exiernal drive received from the
factory.

CHECKS will verily read/write operations of the drive by contiguring the
diskette with various sector sizes in both single- and double-density
formats. Data is written to the diskstte and then read back using each
format 1o verily operation.

Aiterthe initial read/write test, the program will reformat the diskette as
double-density wilh 512-byta sectars. This diskette format is generally
the most difficult to write data to. If the program detects an error while
tormatting any track, the program will display a non-zero status code.
The program will then 1ry to reformat the track in guestion. The retry is
usually successiul. If the track fermatting error still occurs aftar S retries,
the program will issue a message to use a different blank diskette for the
test.

After formatiing is complete, the program will read selected seclors an
the diskette. The read opsration will begin with eylinder 1, and the
pragram will step forward 11 cylinders, reading a single sectorfrom each
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.

rthe read sequence is complete, tha program will repeat the read
test using a pattern ot 9 forward sleps and 4 backward steps. The read
test will continue using patterns of 7 forward and 3 backward steps, S
forward and 2 backward steps, 3 forward and 1 backward steps, and
finishwith 1 forward step and na backward steps,

CHECKS shauld be run with a good quality double-sided, doubla-density
diskefte. The program will operate wilh 2 single-sided diskette but will
only verify operation of head @ on the diskette drive.

CHECKS will DESTROY ALL DATA on the test diskette in the external
drive, so a blank diskette should be used with the program.

RUNNING CHECKS8

Run CHECKS by typing its name at tha DOS system prompt. After
displaying a description message, the program will then prompt the user

4o enter a devica lype (see “External Devica Types,” pagei-2); enter
8>, <5, <3>, <O, or <H> followed by <ENTER> 1o indicate the
devicetype being tested, or press <ENTER:> only to select an B" devica.
The program will prompt the user 10 insert a blank diskette into the drive
and then select the drive number to be tested.

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

After 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 <Nz, 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 2. it's passible that afew temporary
errors might accur while running CHECKS dug simply to the quality of the
diskette used. N any permanent errors occur, you should rerun the
program with the same diskette to see if the arrors accur at the same
iocation. If the errors occur at the same location, it is likely that the
diskette has a bad spotonits surlace. Use adilerent diskelle and rerun
the program 1o verify correct operation of the drive.
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DESCRIPTION: FILEGEN.EXE is designed to create a DOS est file for
diagnostic use. The program creates sequential fixed length recor@s_
contalning five byte fixed fields. The five byte fields contain 2 5-digit
record number. The first record of tha file has fields containing the
characters 00001. The second record contains fields withthe characters
00002, etc.

Records lengths may be from 1to 4096 bytes. Upta 60,00C records may
be created. Records may created as either ASCIl or EBCDIC data.
Carriage relurn/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 nameforthe testdata. EnteraDOS filename
and press <ENTER>. The program will prompt the user to enter the
number of test data records to create.

Enter a number fram 1 to 60,000 {do not include any commas), or press
<ENTER> lo select 100 test records. The program will then prompt the
user to enter the record size In bytes.

Enter a number from 1 to 4096, or press <ENTER= to select 128-byte
records. The program will ask whether the user wants to add acarriage
returnfiine feed pair to the end of each record,

Enter <Y¥>to add a CRILF, or press <ENTER= to creale records without

CR/LFs. The program will ask whether the user wanis EBCDIC or ASCI
data.

Enter <E> 1o select EBCDIC data, or press <ENTER= ta salact ASCII
data. The pragram will generate a file using the input parameters, and
nen display a message indicating the number of records created, The
program will then ask if the user wants to create another file. Entera

DOS file name to create another test file, or press <ENTER> o end the
program,

DEFAULTS:

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

Record size:

<ENTER= means 128
<ENTER> means No
<ENTER= means ASGII

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

?EN <erers
NERATE TEST DATA FILE PROGRAM

COPYRIGHT FLAGSTAFF ENGINEERING 9/6/85

ENTER $OS FILE NA

ME FOR T -
il Gy R TEST DATA - PRESS ENTER FOR NONE?

ENTER NUMBER OF TEST BATA RECORDS {100/1-60000)? <ariters
ENTER RECORD $IZE IN BYTES {128/1-4096)7 <56 <enters

DO YOU WANT A GR-LF AT THE END
ik ey OF EACH DATA RECORD (NiY)?

DO YCU WANT DATA IN ASCII OR EBCDIG {AJE]?  <enters

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

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

it

ID8.EXE

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

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

DESCRIPTION: ID8.EXE iz designed to find and display sector D
numbers on exiernal diskettes. The program is used by Flagstaft
Engineering 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 support sta't.

RUNNING ID8
Run ID8 by typing its name at the DOS system prompt. After a program

description message is displayed, the program wililhen prompt the user
to enter a device lype (see "External Device Types,” page 1-3).
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Enter <B8>, <55, <3>, <Q>, or <H> followed by <ENTER> lo indicate
device type being lasted, or press <ENTER> only to selectan 8” device.

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

Insert the diskette inta the appropriate drive and then enter the drive
number fo be tested or press <ENTER= only to selact drive 1. The
pragram will prompt the user for the format of the diskette being read.
Enter a number from 0 1o 7 1 indicate one of tha following formats:

Table 4: 8" Diskette Formais

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

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

MFM = double-density diskette.

Tha program will prompt the user to enter the cylinder and head to be
identified, Enter the cylinder and head as CCH, where *CC"is 0 thraugh

749, and "H" is either 0 ar 1.

Theprogram willthen atlempt 1o read the cylinder selected. If the sector
IDs can be read, the program will display 16 lines of status codes. These
status codes can be used to determine the physical format of the
diskette. The status codes for two consecutive seciors appearon each
status line. Status line are in the following format:

SCS51 52CC HHRR NNOD.. S0S1 $2CC HHRR NNOO

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

HH = head number.

RR = sector number {sectar |D).

NN = sector size byte, 0 = 128 byies
1 = 256 bytes

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

I!SKETTE SYSTEM READ SECTOR ID PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING XX/XX/XX

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

DOYOUWANTTOTESTANS®, 5%, 31/2,5°-QD, OR5"-HD DRIVE {B/5,3,0,H)?
<anter>

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

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

ENTERCYLINDER AND HEAD FORREAD SECTORID {CCH)? <010><enter>

READING CYL=C1 HEAD=0 SECTOR=01
GOOD OPERATION

S0S1 $2CC HHRR NN
0100 0001 0001 0200 0000 Q000
oc 0001t 0002 0200 0000 0000
o100 0001 0003 0200 0000 0O0O
0100 0001 0004 0200 0000 DO00

0100 0001 000E 0200 0000 0000
0100 0001 000F 0200 0000 D000
o100 0001 0001 0200 0000 0000
100 0001 0002 0200 0000 0000

DO YOU WANT TO REPEAT THESE TESTS (N/Y)? <enler>
As

VERIFY8.EXE

USE: Verify format and and sector size of external diskettes, Verify read
operations of external drive(s) and confirm correct head alignment.

DESCRIPTION: VERIFY8 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 finding aven
marginal drive problems.
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The program first examines cylinder 5 1o determine 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 millisaconds. Normally, driva rotation spaed is 166.7 milliseconds lor
5 1/4" HD and 8" 360 APM drives. 200 ms is normal for 300 RPM 3-17
2"and 5-1/4” guad density drives. 100.0 msis normalfor3-1/2" 600 RPM
drives.

The program will then perform a seek test to 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 farward
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 cylinders, 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 errors 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. Tha number of read arrors should
again be zero.

The program willthen perform atrack loop test to verify head alignment.
Cylinder 70, head 0, sector 1 will be read 190 times. The number of
temporary read errors should be zera.

VERIFY8 may be run with any formatied high-quality double sided
diskefte. The pregram will operate with a single sided diskette but will
anly verity cparation of head 0 on the disketta driva.

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 program description message, the program wilithen prompt
the user to enter a device type (see "External Device Types,” page 1-
3). Enter <8, «5», «3», «Q», ar «H= followed by <ENTER:> to indicate
the device type being tested, or press <ENMTER:> by itself 1o select an 87
device. The program will prompt the user o insert a blank diskette into
the drive and then select the drive number to be tested.
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Insert 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 festing the drive. After completing the test, the
mm will prompt the user to repeat the test or end the program.
Select the appropriate option by entering <Y> or <N>, or end the
program by pressing the <ENTER> kay only.

It is possible that a few temperary errors will occur while running
VERIFY8 depending to the quality ofthe diskette used. It any permanent
errors occur, you should rerun the program with the same diskette to see
if the errors occur at the same location, If they do, it is likely that the
diskette has abad spoton its surface. Use a different diskette and rerun
the program to verify correct aperation of the drive.

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

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

f DESTRUCTIVE/NONDESTRUCTIVE:

VERIFY8 will not destray data on the test diskette.
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SAMPLE RUN OF VERIFY8:

A>VERIFY8 <enter>

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

DO YOUWANTTOTEST AN 8”53 1/2",5"QD, OR5"-HD DRIVE (85,3 0 H)?
<enlers bty

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

READING B° CYL=XX HEAD=X SECTOR=-XX
GOOD CPERATION

TESTO1-DISKETTEIS 128 BYTESECTOR-SINGLE DENSITY-SINGLE SIDE

TEST 02 - DRIVE ROTATION SPEED IS 165.8 MSEGC. (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 -

57,72 SECONDS - 00 TEMPORARY READ ERAORS

TEST 04 - AEAD DATA TRACK STARTED
READING B® CYL=76 HEAD=0

SECTOR=01 GOQD OPERATION

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

TEST 05 - TRACK LOOP STARTED

READING 8* CYL=70 HEAD =0

SECTOR=01 GOOD OPERATION XXX

TEST 05 - TRACK LOOF COMPLETED -

00 TEMPORARY READ ERRORS

DO YOU WANT TC AEPEAT TESTS (N/Y)? <enter-

A
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UTILITY PROGRAMS

ry pregrams are included on the distribution diskette for use in
matting, displaying, and copying data between 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 <CTRL> <C>. On
occasion, the Control C sequence may not terminate the program. tthis
oceurs, press <CTHAL> <BAEAK> to end tha program.

The wutility programs include:

CPY8BTOS.EXE Copy external diskette sectars te DOS fils,

CPYSTOB.EXE Copy data from DOS files 1o sectors on an extetnal
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 diskstle.

"
CPY8TOS5.EXE

This program copies specific sectors fram an external diskette to a DOS
file.

CPY8TOS is designed to copy sectors from an external diskette with an
erased or 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 B™ IBM-format diskettes
are recarded in EBCDIC, while DOS files onthe PC are in ASCIL

The program will identify the format of the external dickette to be copied
from and display the format. The sector size of the axternal diskette will
then be used for the size of the recards written to the DCS file.
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SAMPFLE HUN LUF VERIFTO:
A>VERIFYE <entar>

DISKETTE SYSTEM VERIFY PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 23/15/85

DO YOUWANT TOTEST AN 2" 5,3 1/2" 5°-QD0, OR 5"-HD DRIVE (8/5,3 Q H)7
«enter:»

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

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

TESTO1-DISKETTEIS 128 BYTESECTOR -SINGLE DENSITY - SINGLE SIDE

TEST 02 - DRIVE ROTATION SPEED 1S 165.8 MSEC. (NORMAL=166.7 OR
2000 MSEC)

TEST 03 - SEEK TEST STARTED

READING 8" CYL=76 HEAD=0

SECTOR=13 GOOD OPERATION

TEST 03 - SEEK TEST COMPLETED -

57.72 SECONDS - 00 TEMPORARY READ ERRORS

TEST 04 - READ DATA TRACK STARTED
AREADING 8™ CYL=76 HEAD=0
SECTOR=01 GOOD OPERATION

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

TEST 05 - TRACK LOOP STARTED

READING 8" CYL=70 HEAD = 0

SECTOR=01 GOOD OPERATION XXX

TEST 05 - TRACK LOOP COMPLETED -

00 TEMPORARY READ ERRORS

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

A
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UTILITY PROGRAMS

*ﬁy programs are included on the distribution diskette for use in
matting, displaying, and copying databetween DOS files and external

diskettas. A single-drive 8" diskette copy program is also provided.

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

occasion, the Cantrol G sequence may notterminate the program. Ifthis
occurs, press <CTRAL> <BREAK:= to end the program,

The utility programs include:

CPYBTOS5.EXE Copy external diskette sectars to O3S file,
CPYSTOB.EXE Copy data from DOS files to sectors on an external

diskstte,
COPYR.COM Duplicata 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.

EDITS.EXE

CPYBTOS5.EXE

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

CPY8TOS5 is designed to copy sectors from an external diskstte with an
erased or invalid file directary, in order to recover damaged tiles. 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 diskeltes ar
those with an erased or damaged file direciory. 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 file cnoany
drive, including a hard disk drive. Data can be copied from 1he saurce
diskette to the destinalion file exactly as read, o EBECDIC-lo-ASCH
translation can be pedormed if necded. Most B" IBR-forma diskettes
ara recorded in EBCDIC, whils DOS files o tbe PC are in AL

The program will identify the format of the exterai diskettz o b copiea
from and display the format. The sector size o' the extornal disk
then be used for the sire of the records writtan to the D05 Tle.
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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. Tha starting and ending
location ofths data area ta be copied is specified as CCHSS, where "CC"
is a 2-digit cylinder number from 00 through 79, *H" is a 1-digit head
number {either 0 or 1}, and “S5" is a 2-digit sector number from Of
through 26, depending on the specific format of the disketta. The
following table shows the range of possibla values for various diskette
formats.

Table 5: SECTOR NUMBER RANGES FOR
VARIOUS DISKETTE FORMATS

sector #
diskette formats range
128-byte sectar, single density/ 1-26
256-byte sector, double density
256-byta sactor, single density/ 1-15
512-byte sector, double dansity
512-byte sector, single density/ 1-8
1024-byte sector, double density
1024-byte sector, single density/ 1-4

2048-byte sector, double density

CPYBTOS also allows the selection of certain physical disk format
parameters to allow sectors to be read from nonstandard diskettes.
Beth 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 discussicn and tables appear at the end of this section,

RUNNING CPYETOS

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

Enlar <85, <5, <3=, <G, or <H=, fol lowed by <ENTER= ta indicate the
devicetype being tested, ar press <ENTER> only to select an B" device.
The program will then prompt the userto insert a diskette into the drive,
and enter the drive number in usa.
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Insert the disketts into the appropriate drive, then enter the drive number
tested or press the <ENTER> key to select drive 1,

CDIC-t0-ASClII prompt will be displayed.

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

The program then prompts the user to 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 seclor number as a 5-digit number with no
blanks between 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 (CCHSS) of tha data area 1o 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
ing the CCHSS, the program will reprompt the user for CCHSS.

The program will read the first copy seclor and display a format
information line with bytes per secter, single or double density, and
singls or double sidad.

It the extemnal diskette format cannot be identified, the program will
display an "unknown format® message and end the copy operation.

After the sector and format information lines are displayed, the program
will prompt the user fo enterthe “sactor number origin”: this isthe number
of the lowest-numbered sector on the diskeite. Normally, sector 1 is the
first sector on each track; however, cartain diskettes start with sector 0,
and this option is provided to allow these diskettes ta be read. i there is
any qusstion about which is the case for adiskette, we recommend that
you run the diagnostic program ID8. EXE to discover the sector number
origin. To select the default value, just prass <ENTER>.

The next two prompts ask for the number of sectors per track and the
sector gap size. As mentioned above, the default values given for these
choices are correct for the majority of diskettes, and should only be
changed when nonstandard disketie formats are being read. Reler ‘o
the end of this section for a mere complete discussion of these parame:-
ters, or press <ENTER> 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 arigin
2) number of sectars/track
3) inter-sector gap size.

Seactor number origin is the sector [D number of the lowest-numberad
sector on each track of the diskette. Possible choices are “0" or “17, with
"1" as the defauli. Certain diskettes ara known to have sector "0"—CPM
diskettes, for example. If 1his value is unknawn, run the diagnostic
program IDB.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 abave. This option allows formats
tobe read that use from 4 to 32 sectors pertrack. Again, if the diskette
format is unknown, ID8.EXE will teil 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 carrect value for 512-byte/
sector, single- or double-density standard IBM diskettes. If other types
of standard IBM diskettes are used, then the values from the following
tahle should be used for this parameter. (I the diskette is a nonstandard,
non-IBM disk, then you're pretly much on your own so far as valid sector
gap size goes!) The values are numbers of bytes in the inter-sectar gap:

Table 6: Inter-Sector Gap Size Values

diskette lype sector gap size
128 byte/sector single density 7
256 byte/sector ¥ 2 14
512 byte/sector  * " 27
258 byte/sector double density i4
512 byte/sector * " 27
1024 byte/sector “ “ 53
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CPYSTO8.EXE

O8.EXE is designed to copy DOS files to specific sectors ol‘an
exiernal diskette with an erasad or invalid file directory. When using
CPYSTOS, the target diskette {the one being copied to) should be only:

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

To copy files on or between normal DOS diskeltes, 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
ihen be used for the size of the records copied from the DOS file. If the
external diskette format cannot be recognized, the program will display
an error message and end the copy operation.

The DOS file will be copied to a specific area (defined as sactors) of the
exdernal diskette. The user must enter a starting location for the data
area onthe external diskette that will receive the copied file. The starting
location is given as CCHSS, where "CC”is a 2-digit cylinder number from
00 through 79, “H"is a 1-digit head number from 0 through 1, and “35"
is a 2-digit sector number fram 01 through 26 (the range of possible
sector numbers dependsontheformatof the diskette: see Table 5 above
for valid ranges).

Data may be copied froma DOS file on any drive ontha system, including
a hard disk drive.

Data may be copied from a DOS file on any drive, including a hard disk
drive. Data can be copied from the source file to the destination diskette
exactly as read, or ASCIlI-to-EBCDIC translaticn can be performed if
needed. Most 8" IBM-format diskettes are recorded in EBCDIC. while
DQS files on the PC are in ASCII.

The ASCII-to-EBCDIC conversion translales an ASCI characier to i

EBCDIC equivalent, but no provision is made to exclude fieds rhal
contain binary or packed decimal numbers,
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RUNNING CPYSTO8

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

Enter <8», <5>, <3, <Q>, or <H> followed by <ENTER> to indicate
device type being tested, or press <ENTER> only to select an 8" device.

The program will then prompt the user to insert a diskette into the drive,
and lo 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 <Y> to select ASCIl-ta-EBCDIC conversion. Enter <N= or press
<ENTER> only tc copy the dala "as is.”

The program then prompts the user o enter the starting cylinder, head,
and sector number for the data area on the external disketta that will

receiva the copy dala. The entry format is “CCHSS" as explained above
for the CPY8TOS5 pragram.

Enterthe cylinder, head, and sector number as a 5-digit number with no
blanks between the digits. i the <ENTER> key is pressed without
entering CCHSS, the program will end the copy operation.

The program will read the first copy sector of the external diskette and
display a format information line with bytes per sector, single or double
density, and single ordouble sided. ffthe externaldiskette format cannot

be identified, the program will display an "unknownformat®message and
the end the copy operation.

After the sector and format information lines are displayed, the program
will prompt the user {o enter the "sector number origin™ this is the
number of the lowest-numbered sector on the diskette. Normally, sector
1 is the first sector on each track: however, certain diskettes starl with
sector 0, and this option is providad 1o allow these diskettes to be read.
If there is any question about which is the case for a disketie, we at
Flagstalf Engineering recommend that you run the diagnostic program

ID8.EXE to discover the sactor number origin. To select the defauit
value, just press <ENTER>.
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The next two prompts ask for the numbaer of sectors per track and the

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

ch are correct for the majority of diskettes, and should only be

ed when nonstandard diskette formats are being read. Referto

end of the section on CPY8TOS in this manual for a more complets

discussion of these parameters, or press <ENTER> 1o choose the
default values.

Next, the program will ask for the name of the DOS file from which the
data will be read. Enterthe filename with any necessary qualifiars (such
as drive letter or path names). If <ENTER3 is pressed without entaring
any filename, the program will end the copy operation. After the output
flename has been entered, the program will bagin the copy operation.
As sectors are written 1o the 87 diskette from the DOS file, a "writing”
message will 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 oparation.

The userwillbe 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 whether you want to copy from anather file: enter
<Y¥> 1o continue, or enter <N= or <ENTER> only to end the program.

DEFAULTS:

Device Type: <ENTER> maans 8" diskette.

Drive number: <ENTER> means drive 1

Starting CCHSS: <ENTER: means exit CCHSS prompt.
DOS File: <ENTER> means exit copy operation.
ASCIl to EBCDIC: <ENTER:> means No.

Another Copy? <ENTER> means No
DESTRUCTIVE/NONDESTRUCTIVE:

CPY5T08 will not affect data in the DOS source lile: nowavor, ALL
EXISTING DATA ON THE DESTINATION SECTORS o= THE
EXTERNAL DISKETTE WILL BE DESTROYED BY THE CoFY
OPERATION.
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SAMPLE RUN OF CPYS5TOB:

A>cpyStoB <enter>

COPY DOS FILE TO DISKETTE SECTORS PROGRAM

COPYRIGHT FLAGSTAFF ENGINEERING 2/6/88

THIS PROGRAM WILL COPY A DOS DATA FILE TO A SPECIFIED
LOCATION ON A DISKETTE. THE USER CAN SPEGIFY THE STARTING
CYLINDER,HEAD, AND SECTORFOR 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"
NCAMAL 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 512-00

1-8 FOR 512-SD AND 1024-DD

1-4 FOR 1024-SD AND 2048-DD
NORMAL SECTOR VALUES [S5) FOR 5" ARE

1-18 FOR 128-SD 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*,(=5"QD,H=5"HD)?
<enlers>
{NSERT 8" DISKETTE - ENTER DRIVE (1/2-4) WHEN READY? <enterx
DO YOU WANT ASCl TO EBCDIC CONVERSION (N/Y)7 y
ENTER STARTING CYLINDER, HEAD, AND SECTOR (CCHSS)? 01001
DISKETTE IS 512 BYTE/SECTOR - DOUBLE DENSITY - DOUBLE SIDE
ENTER SECTOR NUMBER ORIGIN (1=DEFAULT/Q-1)? <enter>
ENTER NUMBER OF SECTORS/TRACK (15=DEFAULT/4-22)? <enter>
ENTER SECTOR GAP SIZE (027-DEFAULT/0-255)7 <enters
ENTER DOS FILE NAME FOR COPY {AMPATHINAME.EXT)?

Yempi8dump.ase

WRITING GYL=01 HEAD=0 SECTOR=01 GOCD OPERATION
WRITING CYL=01 HEAD=1 SECTCR=01 GQOD OPERATION
WRITING CYL=02 HEAD=0 SECTOR=01 GOCD CPERATION
WRITING CYL=02 HEAD=1 SECTOR=01 GOCD QOPERATICN
WRITING CYL=03 HEAD=0 SECTOR=01 GOOD OPERATION
WRITING CYL=03 HEAD=1 SECTCR=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 TO ANOTHER DISKETTE (N/Y}?  <enter>
A
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COPYS8.COM
r: Duplicate an 8" disketta using a single B" drive system.

DESCRIPTION: COPYS8.COM is designed to duplicate an B™ master
diskette onto a blank 8" diskette using a single 8" drive sysiem.

The program will identify the {ormat of the master 8" diskette. i 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 ta the blank diskette by
formatting a sactor, and then writing data to the sector. If asectorcannot
be formatted on the blank diskette, an error message will be displayed
and the program will end tha copy cperation.

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

The program performs ihe copy operation by reading data fram the
master diskette and and than storing the data in memory. Afterths data
has besn read into memory, the master diskette must be removed from
the drive andthen 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 memory is allocated for data storage during the copy
operation,

RUNNING COPY8

Run COPYB.COM by typing its name at the DOS system prompt. Altei
displaying a program description message, the pragram wil prompt the
user to verify that the master disketle to be copied is in the 8" drve.

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

Tha program will then read data from the master giskelta and 510 the
data in available memory. The program will promptibe vser e rer g
the master diskelte and then inser the copy diskette mtu e dive an:
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 tha read-from-master, write-
to-blank copy routine until the copy oparation is campleted. After tha
copy aperation is complete, the program will ask whether the userwants
to copy another diskette. Enter <> 1o copy ancther diskelte, or enter
=N=> ar the <ENTER=> kay only to end the program.

DEFAULTS:

Begin Copy: <EMTER=> means begin.
Continue Copy: <ENTER> means conlinue.
Another Gopy <ENTER:» means No.

DESTRUCTIVE/NONDESTRUCTIVE:

COPY8.COMwill not destroy any data on tha master disketts; however,
ALL DATA ON THE DISKETTE BEING COPIED JC WILL BE
DESTROYED.

SAMPLE RUN OF COPY&:
Axcopy8 <enters

DUPLICATE 8" DISKETTE FROGRAM
COPYRIGHT (¢) FLAGSTAFF ENGINEERING 10/08/84

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

READING B" 128-5D CYL=00 HEAD -1

SECTOR=01 TRACK NOT FOUND

DISKETTE {S 128 BYTE SECTOR -

SINGLE DENSITY - SINGLE SIGE

HEADING 8” 128-SD CYL=XX HEAD=X

SECTOR=XX GOOD OPERATION

VERIFY 8" 128-3D CYL=XX HEAD=X

SECTOR=XX GOCD OPERATION

INSERT BLANK DISKETTE, PRESS ANY KEY ... <enter>

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

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

INSERT MASTER DISKETTE, PRESS ANY KEY .. <enters
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READING 8" 128-SD GYL=XX HEAD
= =3
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

EO YOU WANT TO COPY ANOTHER DISKETTE {N/Y)? <enters
-

EDIT8.EXE

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

If records in aDOS nle need to be edited, the DOS utility 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 cf the diskette, data is displayed in screens of at mast 256
bytes of data. When updating data, the entirs sactor is Tewritten to
diskette. Az with the 87 to 5" copy programs, sectors are selected by
giving a 5-digit CCHSS number, whera:

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 scrg'led up er cown, ard the
next or previous sector selected for display. \a‘uhen_edn.ngla sector, [‘e:
cursor can be moved around on the screen as wl1hﬂa fuil & —::,mj.-“?‘fl
editor. Data can be displayed and entered as ether ASCIl or E3CLAC

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 insert the
diskette 1o display and enter the number of the external drive it is in.
(Table 2 gives these numbers.) Nate that this must be an external drive,
not one of the internal {built-in) drives.

Ahterthe drive has been selected, the program will prompt you to give the
diskette type (as in Table 1) and the starling sector number {CCHSS) te
display. Atany point while running EDIT8, pressing <ENTER> only atthe
CCHSS prompt will allow youto end the program. If the CCHSS number
given cannol be read, the following message will appear and you will be
asked if you want to display another diskette {pressing <ENTER> only
at this point will end the program}):

PEAMANENT 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. Screen
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 hexadacimal and
character valuss of the sector bytes, shown in lines of 16 bytes. The
<F1> key toggles the display between the ASCll and EBCDIC character

sels, Any non-printable ¢haracters 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 sector length in bytes, whethar
lhe disk is single or double density {SD or DD, and how many sectors
there are per track {shown as a range—"Sector xx to xx"). Nota that a
single diskette can have several differsnt track formats (in terms of
bytes-per-sector) on it; while the disketta format may vary from track to

track, each sector on atrack is generally identically sized. To move the
display, the following keys can be used:

<Pgln> display the next 256 bytes in sector
<PgUg:> display previous 256 bytes in sector
<UpArrow> scroll display down one line
<DnArrows> scroll display up one line

<Home> display previous sector

<End> display next sector

<ESC> exit display screen

<F1> toggle between ASCIl and EBCDIC

Utility/8 Utilities 414



To "jump™ ta a new sector on the diskatte, just typa tha new GCHS5
r and press <ENTER>. Il the specified sactor cannot be 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 <F9> key. The
displayed data will remain in place, and the cursor will jump to the first
byte in the hexadecimal display field. Any data entered 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 characters in tha right section {depending on the setting of the
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. [ you want to write the moditiad

sactor as a “"deleted sector,” use <ALT= <D= instead to write and exit. If

: mlecide you don't want the modified data writtan after all, the <ESC>
will exit without writing anything to diskette.

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

PESTRUCTIVE/NONDESTRUCTIVE:

i Edit mods s entered and sector data is changed and written back to
the diskette, tha data in that sector will be permanently changed, If na
data is written back to diskette, EDITS will not alter any of the diskette
data.

SAMPLE RUN OF EDIT8

Cxeditd
Diskette Data Display and Edit
Copyright {c) Flagstaif 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 ASCllor EBCDIC

interpretation. The currently displayed Cylinder, Head, and Socior (CGASS) is

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

sDeE-:):tor 1D on the track, and whether the diskette is single or double density(S0¢
}.
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The follow

<PgDn>
<Pglp>
<lpAm>
<DnAm>
«Home>
<End>
<EsCx
<Fi»
<F8x

ing keys ara usable from the display screen:

Display the next 256 byles in a seclor

Display the previous 256_bytes in a seclor

Scroll display down one ine

Scroll display up one line

Digplay previous sectar

Display next sector

Exit display ]
Toggle between ASCIVEBCDIC characler display

Enter Edit mode fa change the currently displayed sector

Insart disketa - enter drive number {1/1-4): <ENTER>
Enter diskefte type (B"=default’5=5",3=3 1/2",Q=5"-00,H=5"-HO}: <ENTER=>

Fill in CCHSS & press <ENTER= ta select a new sector fordisplay

CCHSs:

\

112 40 40 40 40 40 40 40 40 48 40 40 40 40 40 40 40

<Esc» - Exit display

sF1> - Toggle between ASCIVEBCDIG character display

<F8= - Enter Edit mode to change the currently displayed sector
- Fitin CCHSS & press <ENTEf- to select new sector for display

CCHSS=00008 128 Bytes/Scator (SD) Sectors 01 1o 26

Enter starting cylinder, head, sector (CCHSS). 00008

Screen 1 (Display mode):

7

DISP HEX DATA EBCDIC
0 CB8C4 D9 F140 E340 40 40 40 40 40 40 40 40 40 |[HCR1 T |
16 404040404040 40 FQF2F5FE D3 FOFY FO FD | 0256R0100|
32 F1F1FDF1F1 FOF5 40 4040 40 C5 40 40 40 F8 |1101105 | 8|
48 FE FOFE F1F1FOFDFA FO 40 FO FO FO FO 40 40 J80E110080 Q0 |
64 40 40 40 40 40 40 40 40 40 40 FO F1 F1 FO F6 40 | 011061
80 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 GO If
96 C2D4E2EBEZE2C5D4 F3F6 40 40 40 F1 40 40 IBMSYSTEM31|

y,
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Screen 2 (Edit mode);

p -

DISP HEX DATA EBCDIC

0 40408293 819592FB F0 AD F7 F9 5A 40 7E 40 |blankBO[79! =
18 FO 5E 40 40 40 40 40 40 40 40 40 40 40 40 40 40 |0;

32 4040 4040404040 404040404040 404040 |

48 4040404040 4040 404040 404040404040 |

64 40 40 40 40 40 40 40 40 40 40 40 40 40 40 4040 |

80 4040404040 4040404040404040404040 |

96 4040404040 4040 404040404040404040 |

112 40 40 40 40 40 40 40 40 40 40 40 4Q 40 40 40 40 |

128 404082938195 92 F3F2 AD FAF15A 40 7E 40 |blank32[31)=
144 FO 5E 40 40 40 40 40 40 40 40 40 40 40 40 40 40 O,

1680 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 4040 40 |

192 40 40 40 40 40 40 40 4040 40 404040404040 |

208 404040 404040404040 40 404040404040 |

224 404040 40 40 40 40 40 40 40 40 40 40 40 40 40 |

240 40404040404040404040404040404040

<Esex - Quit edit withaut updating the diskette
<FBx> - Quit edit and write updated sector ta diskette
<ALT=<D> - Quit edit and write updated sector as a deletad sector
«TAB= - Toggle the cursor between hax and character entry areas

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

\.
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DOSFMT8.EXE

DOSFMTS will format a DOS disketts in an external drive connected lo
tha Flagstaff Enginearing diskette cantroller card. We recommend th
you use only high-quality diskettes to avoid data errors and losses. | |

DOSFMTS can create naarly any DOS format desired using 87, 5 1/4°,
and 3 172" diskettes, The program initializes the DOS FAT tables and
diractory based on values given by the user.

This program cantains a table of diskette formats which are installed
using FMTBINS. Asassembled, there are NO entries in the table. Each
entry in the table has a name of from 1 to 20 characters, The format for
executing this program is as lollows:

DOSFMTS8 [/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 antries in the tabla.

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

Ifavalid /T or /M are entered, 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 DOSFMTB to select the correct format. Names may contain
blanks, but short concise names are betterfor executing DOSFMT8 frorf{
the command line,

DOSFMTA is supplied with the following predefined formats installed:

Utility/8 Utilities 4-18



>

Name Format
IBMBLG 8 single sided, single density

:gmﬁ%M g dl::ubla sided, double density

Bt 514796 TPl 1.2 meg, high density
5 1/4” 48 TP, 360k

IBM3 31127, 720k

IBMQUAD S 1/4” 86 TPI, 720k, quad density

Using FMTBINS to Install table entries In
device driver DOSFMT8

This installs actual table entries into DOSFMTB, so the user ghauld
preserye a copy of DOSFMT8.EXE befere unning this program.

Nama of entry. This is used on the command line in

CONFIG.SYS to specify the type of drive/format attached o an
external DOS disketta drive.

The type of physical drive.

8 = 8" drive

5§ = 5 14" single/double denisty {48 tracks/inch}
A=31/2"720k :

H =5 174" high density {96 tracks/inch, 1.2 meg)
Q = 5 114" quad density (96 tracks/inch, 720k}

To generate an entry which will access any DOS format found on adrive
at execution time, enter ONLLY the above two fialds. To fully specify the
farmat for taster diskette access or for formats which do not have a valid
boot sector, also enter ALL of the foliowing fields.

c.

System name. An eight character name placed in the boot
sectar.

Sector size. Must be 128/256/512/1024 bytes.

Seclors/allocation unlt. The number of sectors allocated by
gach FAT table entry.

Reserved sectors. The number of sectors preceeding the
start of the first FAT 1able, which is usually one [fhe boo!

sector).

Number of FATS. The number of times the FAT table I1s
repeated on the diskette, which is normally two times
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Dlractory entrles. This determines the numbar of sectors
allocated for the diractory,

Media descriptor. This is 2 hex valus. See DOS documen-

tation for the usuai values. This is largely ignored by DOS,
except that the F2 value may cause probiems if improperly

used.

Sectors/FAT. The number of sectors occupied by one FAT

table. This is determined by the sectors/allocation unit and the
total sectors in the media,

Sides. This mustbe 1 forsingle, or 2 for double sided diskettes.
Sector orlgin, This mustbe Oor 1.

Density. Must be 'S' for single or ‘D' for double density.

Number of cylinders.

\.

~

FLAGSTAFF ENGINEERING
DOS Diskette format program

Number Type  Name Number Type Hame

01
02
03
04

LB
S8
HIDEN
SINCH

T D@

Sample screen: DOSFMTA (first screen)
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Sample run:

T8INS
ntet lormat program name to Install: DOSFMT2.EXE

a FLAGSTAFF ENGINEERING Y
DOS Diskette Paramiors

Formainame LB
Device typa (8/5/3/H/Q) 6
System neme FLAGFMT
Sector size 512
Sectors/alloc unit 1
Reserved sectors 1
Number of FATS 2
Directory enlrlea 224
Media descriptor  FE
Seclors per FAT 7
Sides 2
Sector origin (0/1) 1
Density {S/D} D
Number of cylinders 77
<l=>

\ Reply )

=

3~ F U —So—-soao

E

Sample screen: FMTSINS installation (second screen)

DESTRUCTIVE/NONDESTRUCTIVE:

DOSFMTR WILL DESTROY ALL DATA ON THE DISKETTE BEING
FORMATTED.

Utility/8 Utilities 4-21




Whaen an entry has been entered/modified, press <cNTER> fo update
that table eniry. Page up and down may be used to browse through the
table entries, Any eniry which is displayed may be alterad and than
updated by pressing <ENTER>. Press <END> to actually install the
modified entires into the device driver. You may press <ESCs» at any
time to abort without updating. Note: actual updating does not occur,
unless and until the <END> key is pressad.

Using the DOS format command

Once the format of a diskette on a drive (ietter) is known by the DOS
operating systam, the DOS FORMAT cammand may be used to format
disketies on that drive. [f all parameters are given at install tims, the
formatis always known. If the parameters are being Instailed in from the
boot sector, then at least one diskette of the desired format must have
been accessed since the system has been booted.

Sector sizes [arger than 512

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

Disk access speed

it only one known format of diskette is going to be used in a given drive,
it may be advisable 10 specify all the parameters when instaliing it in
FLAG.SYS. This allowsthe disketie o be accessedfaster since the boot
sector does not need 1o be reread each time media change is possible.
Sincathere is no physical diskette change line supported anthe external

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

NOTE: for use oncolor displays, DOSFMT8, FLAGINS, and FMT8INS
are all color installable using INSUTIL,
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DOS FILE DISPLAY
AND EDITING UTILITIES

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

and editing DOS files, especially those that have been transferred from
A" diskettes. These programs are useful 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 mukiple files
fram a large DOS file.

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

DCOPY will copy part of an existing DOS file to a separate {ile, or copy
alarge DOS file into several smaller files. The program allows a large
DOS file to be copied to muliple 5-1/4" diskettes when the original fila
slze exceeds the capacity of a singla 5-1/4"diskente. Largefiles may alsa
be split up 1o 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

DCOPY will copy part of an existing DOS file to a seperate file, or copy
a large DOS lite into several smaller files. The program allows a large
DOS file to be copied to multiple 5-1/4" diskettes when the original file
size excaads the capacity o a single 5-1/4" diskette. Largefiles may also
be split up ta allow transtaer of file segments to 8" diskettes.

Files may be copied to and from any DOS file. The record length may
be sat by the operator to any logical record length required. Any number
ol records may be copied to 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 syrtax, including any necessary specifiars such as
drive or path namas.

The program will then prompt 1he user tor alogical record size. This can
be any number that does not excaed the total number of characters in

the lile. Enterthe record size, or select variable-size records by pressing
<ENTER> only,

The program will then prompt the user to enter a target DOS fila name
to copy 1o: enter the lile name using standard DOS syntax.

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

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

of records into the targel file, and then display the number of records
transferred.

The user will ba prompted to insert a new disketts or choose a fixed
(hard) disk.
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it copylm to 35'1.{4 dlskana
P The next dlw
|m he n etta in l|lE d ve and

If copying to files on hard disk, press the
?Fb key only to continue. a
e

program will then prompt the user to enter a new target DOS file
name to copy to.

En!e_r the new file name using standard DOS syntax, or select the
previously sntered output fils name by pressing the <ENTER= key only.

The program will prompt 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 number of records into the fargetlile,
and thendisplay tha number of records transferred. Ifthe compiete input
file hasbeentransierred, a messags will be displayed indicating the tolal
number of records copied from tha input fila to the multiple cutput files.

The user will be prompted ta insert a new disk if the targe! disk becomes
M and the copy operation is not complete.

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

a new input file name. Enter a new DOS file name, or preéss <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! docs

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

<enters

ENTER OUTPUT FILE MAME (CR=SAME AS FREVIOUS OUTPUT)
<atest2.docs

ENTER RECCROS TO TRANSFER (CR=ALL): <enter>

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 search fordatain DQS filas. Atile may
be displayed using any logical racord size desired by the user. Racards
are displayed as hexadecimal values with both EBCDIC and ASCI
translations displayed for each value. Records may be edited (patched)
as ASCIl or EBCDIC characters or as hexadecimal byta values.

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

<ENTER:
nnnn

SA mapaaa

SE ceceeen

SX Xx XX XX

PA rrrr oooa

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

Search for ASCI string "aaaaaa” (np guotes
naaded).

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

Search for hexadecimal slring "ex xx xx™.
Pateh data in record number “rere” at o'lset "ooon”
{both numbers are given as deciral numrbers}.

Seebelowforanexplanationof the patcring process.

Cancel display. Use 1o selec! ancther file or to we te
patched data o digk.

Utility/8 DOS File Utilities 5-5



SEARCHING FOR DATA WITH DFILE

Theoperation of alithe search commands abave is similar, exceptfortha
type of data being seaarchad for. For the stiing {ASCIFEBCDIC)
searches, DFILE takes any characiers antered 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 double quotas canbe
searched for.

Ahter the search command is given, you will be asked for the record
number with which 1o starl the search. Enter the record number (in
decimal), or press <ENTER> only o start the search at the top of thefile.

If any matches are found, the record number and offset of the match will
displayed. The program will then ask you il you wart to continue the
search. At this paint, typing <> only will continue the search (DFILE
doesn't wait for you 1o hit <ENTER> here); any other key will end the
saarch and re-display the cammand prompt “>",

PATCHING RECORDS WITH DFILE

When the PA command is given, a prompt appears shaowing the record
numbar, offsetfram the stanl 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 olfset 48 (decimal) in the requesied record, the first byte
s ahex 39 the values separated by the slash arethe ASClland EBCDIC
characters, respectively (2 pariod indicates that the charactar is non-
displayabie in that characier 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 sanes of pairs of hexadecimal digits.
ASCI slnngs are indicated by using apostrophes ("single quotes™
around the string, while EBCDIC strings are enclosed by double quotes.
Hexadecimal data musi be enterad as 2 digils per byte, each pair
separated by one space.

When patching records, any changes entered are kept in machine
memary only untilthe session 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 tha 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 thafile name using standard DOS syntax, including any necessary
drive and path name spedfiers.

Tha pragram will than prompt the user far logical record size. This can
ba any number that does nol excesd the total number of characters in
the file. Enter the record size, or salect the default 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 1o begin displaying the file at racord
number O (the first record in the file), or enter any of the commands
described above.

If a record numberis entered, 128 bytes of dala will be displayed as lines
of 16 bytes each. The data is displayed by record number and offset
istance) from byte zero of the record. The data is displayed as
hexadecimal values, with an ASCII translation to the lefi of the display.
Diractly under the ASCII translation is an EBCDIC translation of the

sama data,

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

ended with the “"C” command and ancther file selected [or the program
ended).
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SAMPLE RUN OF DFILE:

Cadfile <enter>

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

LOGICAL RECORD SIZE: <onters
FILE SIZE 1S 00002 RECOADS PLUS 00000 BYTES LONG > <enier>

0000 0000404040 ..4040 |@@@.. ... @@|
| |

0016404040 ... 4040  |@@@...oom @e|

] |

0032 | T |
0112300040 . 3D 22 (0@ =

» <000 1> <ener>
0001 Qo00 306162 . ... 40 F1

0016 F2BABB..... g2 24
0032 |

0112303132 .....40 40

» <P A OD0T 02> conters

G002 62 b/ <'this's centers
0112309040 .. D22 [N = R |

= <0001 centers
Qo001 000306162 . _40F1

0015 F2EAEB...... 92 24

0032

01123031 32
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1 02> <antor>

62 b/.; <this’> <aniBr>
112 309040....... A2 P@....ns =]

> <0001> <enter>
0001 0000306182 ....... 40 F1

0016 F26AEB......92 24
003z .

0112303132 ..

> <PA 0001 02> <enters

0002 62 b/ <'this’> <enter>
C>
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APPENDIX A: DEVICE DRIVER
SUPPLEMENTAL INFORMATION

This section suppiements the section on using tha F_Iagstaﬁ‘Englneer-
ing device drivers; it is intended for use by those with spacial systarp
caonfiguration 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 form of the devica driver statement for FLAGIO.SYS is-

(1} DEVICE=FLAGIO.SYS [ (dev=c.i.2) ]
[ (devs=c,i,a) ]

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

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

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

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

Note that the square brackets are not 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 default values are used (sea below). One or two sets

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

Dafaull values are-
lor tape controller card:

dev=T, c=2, =6, a=350
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{the "i" parametes is ignored for tape, but must be included in the list)
7 for digk controllar card:
daveD, c=2, iwB, a=3E8
CHANGING DEYICE PARAMETERS

it there is any question of conflicts arising fram the use of a Flagstalf
Engineering disk ortape controller card in your system, read this section
thoroughly to determine if you need to deviate from the default paramae-
lers given above. Otherwise, set up your system using the given
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
advice is—GETHELP. kis veryeasyiogetintoirouble here! i in douht,
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 pricrity number that the
system hardware uses 1o determing which devicas in the system take
precedence whan interrupts from these devices are serviced. Valid IRG
level numbers for the Flagstaff Enginesering FLAGIO.SYS device drivar
ara from 3 to €. The fellowing tabla shows tha devices assigned to these
IRQ levels in the IBM PC/XT/AT:

Tabie 8: IRQ level assignmeants

IRQ laval portidevice assignment

3 serial porl 2 “COoM2:"

4 sarial port 1 "COM1”

5 parailel port 2 2nd prirter

] diskefle controller (internal urives)

Source. IBM Technical Reference.
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CHANGING THE DMA CHANNEL :

DMA channel 2 is normally uged by the Flagstaff Engineering tape and
diskatta controllers; this is the same channel used by the internal
diskette controllar. Usually the only time the DMA channal needs to be
changed iswhen lhe syslemis a compatible non-1BM machine ("clong™),
in which case DMA 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. Sea the appropriate Installation Manual for instruc-
tions on selecting the DMA channe! eption, and be sure to foliow all
precautions! NOTE: i 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 usa by the Flagstalf Enginaering
external controller card,

CHANGING THE IRQ LEVEL

If you change from DMA channel 2, you may need to change the IRGQ
lavel along with it: ses the table beiow, for recommended ssttings. For
the tape controllar device drivar, tha IRC lavel paramater is ignored
{always sat {o 6). If you need 1o use a non-standard IRQ level because
of system conlicts, you naad 1o know what ARG levels are assigned o the
davices connected to your system: reler to Table 1, above. For example,
if you have a 2nd printer on a paralle! port, it usas IRQ 5 and makes this
IRQ level unusabla by other devices, COM1:and COMZ2: are normally
used for asynchronous communications adapters (e.g., modems or nat-
warking), but can also be reassigned (via the DOS MODE command) 1o
drive a serial printer or other device. The point is that you nesd fo select
an IRQ level for the external drive (tapse 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 15 assumed. I you are nol knowledgable in this area, you'd be better
off not poking arcund hare withaut help!)

The option ol changing the base address of the controller card is
provided as a way of resaiving potantial canflicts with other devices
installed on the system. Both the tape and disk controller cards occupy
8 consecutive port addrasses, staning at 1ha base address. By default,
the controlier 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 ihis feature.

As with the DMA channel (above), the port address given on the device
driver command line (1) must match the address physically selected by
jumpers on the controlier card; see the Installation Manual for your
external drive. in general, any address from 000 to hex 3F8 can be
selectad. In practice, most addresses are already resarvad for other
devices {both internal and external) and cannet be used. You should
consult a systam manual, such as the IBM Technical Reterence, 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 Diskette Connection whe need lo design their
own application programs will find two files of special interest on the
distribution disketta. The filas are DEMO.C and INT13C.ASM,

DEMO.C is a short demonstration program written in Microsolt/Lattica
‘C'. The program reads tha first two tracks of an B" diskette and stores
the data in a DOS file.

The program calls assembler routines from an object module named
INT13C.OBJ. The source code is provided in INT13C.ASM. This
module provides a user interlace to external drives attached to the
Flagstafi Engineering diskette controlier card.

DEMGQ.C must be compiled with your own C compiler and tested on your
machine bafore linking INT13C.0B.J with your own programs.

INT13C.ASM is a source file writtan in 8088 assembler language, This
source {ile can be assembied into 2 linkable object module. Parameter
passing structures will need to be modified to support calls from FOR-
TRAN, BASIC, or other compilers that do not pass parameters in
thesame manner as Microsgft/Lattice C.

These programs are provided on an “as is” basis to be used as a starting
pointior user-designed custom applications. Modified versions of these
modules will not be supporied by Flagstalf Engineering. For those
needing more information on parameler-passing specifications for vari-
ous compilers, The Programmer's Guide To The 1BM PC by Peter
Noron, Microsolt Press, is recommended.

DEMO.C

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

The following routines are defined in the program. All of these routines
pass back an integer return code of zera il successful and a-1 il

unsuccassful, with the exception of tha FINDS routine which passes
back the diskene format if it is found or a -1 if #t is not found.
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Tha following parameters are spacified in the routine calls:

? the axternal driva number {2 - 5).

or: the disketto {0-79)

ead: the diskette head {0 or 1).

sartor: the starting sector for the operation (1 to 28).
#rocs: number of sectors to read/write.

buftar: tha address of tha buffer 1o read/write tofrom.
fmt: disketts format:

0 = 128 byle single donsity, 8" drive.

1 = 256 byts singla density, 8" drive.

2 = 512 byte single density, 8" driva.

3 = 1024 byte single dansity, 8" drive.

4 = 256 byl 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 ars processed as byte
b but may be defined as integars. Buffer is tha address of the bufier
6 road, write or set format operation. The following routine calls are

inclirded in this file:

A. rc = READS {drive,cylinder,head, ssctor #recs butfer);

Read one or more sectors from the B diskette.

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

Write one or more sectors 1¢ the 87 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. re = ADDELS (drive,cylinder,head, sector #recsbulfer);

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

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

Write deleted sectors. This will write sectars out as ceetled
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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 'buffer’ paramater must paint to a buffar farmatied with 4
bytas for each sector on the track. The 4-byle entry lor sach sector is
defined as follows:

0 - Cylinder number.

1 - Head number.

2 - Sactor number {normally starts wilth sector 1 on a track),
3-Sectorsize (0=128,1 2256, 2=512,3 = 1024, 4 = 2048).

G. rc = RESETS {drive);

This recalibrates the drive {seeks cylinder 0).

H. re = SET8 (driva,imt); or re = SET8 {drive,8,buffer);

This sets up the 8" drive logic to process the specilied diskette 1ormat.
This routine for FIND8) MUST be usad prior ia using any of the functions
to access the diskette, The ‘fmt' parameter must be 0 1o 15 as defined
above; if user-specilied format parameters are used, then the usar must
supply a 12-byte buffer containing the diskatte setup parameters.

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

This routine will determing the format of the diskette an the reguested

track {cylinder & head). If the lormat is found, a value of 0 to 7 will be
returned. If the diskette is unreadable a value of -1 will be retumed.
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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 buffer ES:BX)
CH - Cylinder numbar

cL- Secior number

DH-  Head number [ or 1}

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

On return from each function:

AH - Return status code: 5T1 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 * saa during
read operation nale
8- DMA overrun (across 64K} 4
16 - bad CRC (data error) 5

* NOTE: this status is returned only for a normal read operation
{{unction 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 rtg AL

AH = 2 read sector(s) into memary

AH = 3 Write seclor{s) from memory

AH = 4 Vanly sectors(s)

AH =5 Formatfrack. Format values are incama scinted 1o by
ES:BX, with four bytes for eacn seciar or the rashk
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0 - Cylinder
1 - Head

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

O0=128, 1=256, 2=512, 3=1024, 4=2048
AH = 6 Read deloted sector(s) into memory.

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

AH = 7 Write deletad sector(s) from mamory

AH = 8 Set format. The format code is contained in AL. Sector size
and recording method for values of AL are:
0- 1286FMB8* 5.512 MFM8*
1- 256 FM @™ 6-1024 MFM 8"

3-1024 FM 8" 7 - 2048 MFM B~
4. 256 FM 8"

8-15 - format sama as 0-7 but for 5 1/4"

16 - use user-suppiied format parameters.

Format parametar values are in 12 bytes pointed to by D5:S1. Default
parameters for each value of AL are given in the following table:

Table 9: Format Parameter Values

offset
ALD 1 2 3 4 5 6 7 8@ g8 10 1

CF o2 7F 00 1A Q7 80 1B F6 19 00 01
CF O2 7F 61 OF CE FF 2A F6 1% 00 oi
CF 02 7F 02 08 1B FF 3A F6 18 00 o1
CF 02 7F 03 04 47 FF BA F6 19 00 QD
7F 01 1A ©OE FF 36 F6 19 00 00
CF 02 7F 02 OF 1B FF 54 F6 19 00 00
CF 02 7F 03 08 35 FF 74 F6 19 00 00
CF 02 7F 04 04 89 FF FF F6 192 00 0Q
CF 02 7F 00 12 07 80 09 E5 19 00 02 *
. CF 02 7F 01 08 18 FF 30 ES 19 00 03 °*
10: CF02 7F 02 04 46 FF 87 E5 19 00 03 °
11: CF02 7F Q3 02 CB FF FF E5 19 00 03 *
V2. CF02 7F 01 12 DA FF OoC E5 13 00 02 *
13: CFo2 7F 02 09 1B FF 54 E5 19 00 02 *

ol Bl B B =
(@]
m
Q
[}

w

14: CFO2 7F 03 04 80 FF FO E5 19 00 ©2
150 CF02 7F 04 02 C8 FF FF E5 13 00 02
16: —user-supplied format parameters—
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{* NOTE: lines 0-7 are parameters for 8 dizketies; lines B-15 ars lor
pvd 3-172° diskottes.}

& 10 has the diskette type dascrigtion corresponding to lines 0-15in
this tabla,

Falkvwing are the meanings of the lormat paramater byles:

offset meaning

controller parm byle 1

controllar 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 lill charactaer

- Head settle time (ms)

- Motor wait

- Bit 0—recording mathod: O = MFM, 1 = FM
Bit 1—diskette siza: 0 = 8", 1 = 5-1/4° or 3-1/2°

LS OENONABNE

-0

" 4

AH = 9: Read seclor ID's {on currantly selacted track)

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

0=128, 1=256, 2=512,
3=1024, 4=204B

Thethree status bytes, S0-S2, are actualy selby ire d.anelle nuins
chip, and contain status information not "eturied A the A e Lo
a detailed description of thesebytes, includirg B! ayout ans e

disk cantroller (FDC).
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Table 10: Diskette Format Types

format # bytes/ recording
{(AL. Table 9) size sector method
0 8" 128 Fi

1 8" 256 FM

2 g 512 FM

3 a 1024 FM

4 8" 256 MFM

5 8" 512 MFM

5 a" 1024 MFM

7 8" 2048 MFM

B 375" 128 FM

g 3%/5" 256 FM

10 anst 512 FM

11 315" 1024 FM

12 3'/5" 256 MFM
13 35" 512 MFM
14 35" 1024 MFM
15 35" 2048 MFM

For further information on the BIOS calls, register usage, etc., see the
IBM PC Technical Reference Manual and the Intal or NEC documents-
mentioned above (either one can be used 1o program the floppy disk
cantraller).
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TABLEDIT.COM

ﬁed with this Flagstaff Engineering software i
I packags is the pro-
ram TABLEDIT which allows you to edit the translation tabls tiles upsed

by _olher programs herein. Thesse tiles contain 256-byts lookup tables
which are used 1o translate charactars between one character set and
another (usually between ASCIl and EBCDIC). TABLEDIT allows you
to replace the characters at any posttion in the translation tzble file
_anabllng _you to create a customizad table for your application. For
!nstanca, if you are copying filas fromone systemnEBCDICta DOS tiles
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 translatian table file.

HOW TRANSLATION TABLES WORK

The translation table is a file which specifies a new value for 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 corresponding to that
position in the table. When an incoming byte Is found whose value
corresponds 1o the position inthe table, the byte atihatposition bacomes
the new value.

For example, consider the following mini-able (assume a system wheate
every character can have 10 possible values):the top row is the posilion
in tha table, the bottom row is the aclualtable.

Q- -1- -2~ -3 -4- -5- 6- -7--8- 9-
56 78 1119 43

First of all, notice that the positions start from zere, not ore. This s
becausa the possible values of the bytes inthis system galiron; 21019
9, jusl as the values of byteson a compulmr Isyste.'r_l go from 5o 255, 82,
we can lalk aboul the "zeroth” to the “ninla” sesdion.

i ansiated. their va'ue oecomes a pos s &
When bytas come in fo be trans ate o

the table—for example, the incoming byte "4 wouic DI T EUsLeT S
\
0- -1- -2- -3- -4- -5- -6- -7- -8- -9-
567 8 11 1 9 4 3
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The translation process simply takes the character at the position
pointed to {4) and uses that character as the new value—in thiscase, '1".
Since there are is an entry in the table for each possible value of a
character, all characters can be translated.

Notice that this example table has some repeated characters. Not all
charactersin the tabie need to be unique. infact, the standardtranslation
tables internal to TABLEDIT contain many repeated characters: for
instance the NUL character {the “zeroth” character in both ASCIl and
EBCDIC}is used to “fill” vacant positicns in both the ASCIl and EBCDIC
tables that have no defined values,

WHAT THE TABLE EDITOR DOES

Changing a translation table consists of substituting new values at
certain positions in the table file, This is a fairly simple process, since the
files are always the same size—256 bytes-—and this can be done with
programs such as DEBUG and even by some text aditors. TABLEDIT
makes this job much easier, by displaying each entry in the table and
allowing you to type in new values whera wanted, Each value is
displayed in 4 possible ways—numericallly in either decimal or hexa-
decimal, and as characters (etther visually as IBM display characters, or
as a two-or three-letter mnemonic code for control characters). After all
changes have been made, the modified file can be written back to
diskette. You can alsc ¢create new translation 1able files from scratch.

RUNNING TABLEDIT

Run the program by typing its name at the DQS command prompt,
followed {optionally) by the name of the translation table file you want to

ecit, ( you omit the file name, you can specity the file later.) The ore
program display screen will appear.
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RAGSTAFF ENGINEERING Tranalation Tablo Edior  ASCI—EBCDIC
{~>EBCDIC table loaded.

xar From: Te: From: To: Fromc To:
ONUL | 16DLE-—» 18DLE | 259 —s

. B4SP

;g?: 1700i— 177001 | B — &I o A -

SEh e So=|Wew M [Hd-s w2

S5ECT| 20 190G | B — 1230 519 —x 2499

BN ztm eODC4 | Bg — 918 | 524 — 2444

NAK—> GINAK| 7% — 18R | 535 —s 245§

S6ACK| 2SYN—> G0SYN| 288 —» 2

A7BEL | 20ETB—  METH |  Joe | s6T—n ey
125 557
22BS | 24CAN—> ZACAN| 407 — ™ 58— %:::

SHT |25EM—> 25EM | &
T 28508 eS| a2t b |8 iz
VT | 27ESC—> 99ESC| &3+ —> 7B+ | 53; —» ’
12FF | 28FS5—» 34FS |44, — 107, |e0c—> 76e
13CR | 20GS— 291GS | 45 — 18 18ie—> 12%=
1450 | 0AS—> IWIAS | 48. — 75, |l®s—  110»
155! A US —> ANITE { 47F = a7/ 37 —» 117

FiHelp FZASCIVERCDIC FIRsad FaWrite FSDelaull FEEXI F7TDec/Hex FBShowC harCodes

J

@en shows tha first screen of the translation table. There are 4
s, sach showing 64 characters, Each character is shown as an
entry as follows:

nnn CCC —> nnn CCC

The left sida ("FROM" is the table position, corresponding to the
incoming characters to be translaled. The right side {"TO") is the new
value to be used for this position. “nnn” is the aumeric value (either
decimal or hexadecimal, depending on the currant sefting which is
shown at the upper right of tha screen). “GCC" is the character, shown
gither as a single character or as a 2- of 3-letter mnemonic code for
control characters. [i avalue is represented as such amnemomc coge,
it will be highlighted on the scréen to make it stand out.

To replace a value at a certain table location, you simply type in the
desired new value at that location. This can be dane either by typing a
new numeric value in the numeric field, or by typing ary keyboard
characterin the character fieid. As new values are antered, ah lieds w.'
be changed tc reflect the new value.
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To move from entry la entry andfromnumericto characterfields, you use
tha following kays:

<cursor right> - these move from entry 1o entry

<cursor lefl>

=Cursar up>

<Cursor downs

<TAB> - moves from numeric to character fields

<SHIFT> <TAB> - moves backwards from numaeric to
charactar fields

<PgUp> - displays previous screen

<PgDn> - displays next screen

<backspace» -deletes numbers entered in decimal mode;

moves back 1o first digit in hex mode.

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

<F1> - HELP

This displays one screeniul of help information. To return 1o editing, hit
the <ESC» key. The editing screen is restored upon return,

<F2> - ASCIVEBCDIC TOGGLE

This toggles the display between ASCIl-10-EBCDIC and EBCDIC-to-
ASCIl display. The first character set is the "FROM” set, the second is

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

This toggle alsc etfects the "detault” (internal) translation table which will
be loaded by the <F5» key—sea below for explanation. Changing this

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

<F3> - READ FILE

This key reads a translation table from disk into the editor's workspace.
Thefile currently named in the "Table file” fiold will be 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 fila is loaded, TABLEDIT tries to determins what type of 1abla

it is and displays the type an the status line. See "How Table Type is
Determined,” below.
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Note that loading a table replaces whatever is in the editor's workspace.
When aditing more than one table, be sure to save atable before loading
giivor,

<F4> - WRITE FILE

This key writes the translation table currently in memory to disk. Thefile
currently named in the “Table file™ field will e written. |f this field is blank,
you will be asked 1o enter afilename here. Any errors encountered while
writing the {ile will be reporied on the status line.

Writing to a table file replaces whataver was originally in the file with the
new table, so be careful when writing files. If you want 1o cteate 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 from IBM's System/370 Refer-
ence Summary, recognized as an industry standard reference.) This
function is usefu! for building a transiation table “from scratch.” where
only a few characters need be changed.

There are two intarnal tables—onea for ASClI-to-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 toggle 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.

<F6> - EXIT

This key ends the TABLEDIT program. Before exitng to DUS, you wil
be asked if you really want to leave, in case you forgat 1 save 3 cargoerd
table file. Answering "Y' to this promptwill ex {10 DTS any e key wia
continue tha editing program.
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<F7> - DECIMAL/HEX TOGGLE

This key foggles the numeric field represantation between decimal and
hexadecimal. The current setting of this loggle is shown at the upper
right of the screen. This mode affects the way numaeric data is entered
in entry fields. In decimal made, there are 3 digit positions, and the
<backspace> key removes the leftmosi digit, or changes the value 1o
zero if there is only one digil in the field. Using the number keys will add
onedigitto the number, until 3 digits have been entered. In hexadecimal
mode, two digits are slways displayed. The cursor starts on the left (high-
order) digit, and entering adigit here will move the cursorto the right digit,
The <backspacex> key moves the cursor back to the left digit.

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

<F8> - TOGGLE “SHOW CHARACTER CODES"

This toggle contrels the representation of table entries in the character
fislds. With the togagle on, conltrol characters (e.q., carriage raturn, line
feed, 1ab, etc.) are shown as a 2-or 3-character menmonic code (CR, LF,
TAB, etc.}). With the toggle off, all characters are shown as IBM screen
display characters. This character sst doesn’t correspond 1o any other
character set in common use, since “high ASCI/" values above 127
decimal are special characters peculiar lo the 18M PC.

The mnemonic cedes displayed are taken from the IBM System/370
Reference Summary, recognized as an industry standard relerence.
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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 v o b —

To load the programs, use the standard
D08 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.

(@1881] equals the digits 0,1,0,0,
and 1 typed on the keyboard.
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COrTHe oM

Hote COHFICE . BEYESE, COHrIGL.BYE, BLGE.COmM,
AND BIGD . COM are mupport modoaleoem foar The B
inch drive system. These four modunlies are

covered in the systiem nstallation gueide .

All material presented in Lnls documenty iw
believed to be as correct and accurake as
humanly possible. Pleane addreas all
ingquiries or comments concerning this
manual To:

Technical Support & Documentation
Flagstaff Engineering

Box 197@

Flagstaff, Arizona B6092
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DIAGNOSTIC PROGRAMS

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

correct diskette operation and dlagnosing
diskette problems.

To exit any dlagnostic program while 1t is
running, press [CTRL] [C]. On occasion,
the Conircl C segquence may nct terminate

the program. If this occurs, press [CTRL]
[BREAK] to end the program.

8 inch diagnostic PROGRAMS INCLUDE:

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

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

VERIFYS.EXE Verify farmat of & inch
diskette and head alignment
of 4 inch drives.



ALIGNS.EXE

USE:

Check and verify the head alignment of the
8 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 Flagstafrf
Engineering toc 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 thres
specific measurements. These measurements
are; .
{1.}) Drive Rotation Speed
{2.) Track Offset

{3.) Head Skew {(Azimuth)

Rotaticenal speed is calculated from the
index pulse timing. The nominal drive
rotation speed is 166.7 milliseconds (%60
RPM).

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

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

OPERATION:

Load ALIGNS8.EXE. On completion ¢f 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-LOOP
operation. The loop option is useful in
making adjustments tce the head alignment
or the drive rotaticonal speed. The
NON-LOOP option should be selected to
check head alignment.

Select the LOOP/NON-LOOP option by
entering {Y] or [N] at the prompt, or
select non-looping operation 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 peositive and negative

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

After testing the drive, the program will
then prompt the user to repeat or end the
test. ©Select the appropriate option by
entering a (Y] or [H], 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> [ALIGNS] [ENTER]
8" DISKETTE SYSTEM ALIGNMENT

DIAGNUSTIC PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 9/24/87%

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

DO YOU WANT TO LOGP ON EACH TRACK
UNTIL XEY IS PRESSED (N/fY)}? [ENTER)

DRIVE ROTATION TEST (NORMAL=166.7 MSEC)
166.6 MSEC

UTILITY/B 2.4



(ALIGNS.EXE cont)

PROGRESSIVE OFFSET TEST
CYL=03 HuD-p +11 10
CYL=03 HD=1 11 -2
CYL=3%8 HD=g +11 -1
CYL=38 HKp-1 +9  _1g
CYL=41 HD-p +9 12
CYL=41 HD-=1 12 -10
CYL=70 HD-9o +12 -1y
CYL=70 HD=y +18 -1@
CYL=73 HD=0 +1g -9
CYL=T3 HD=1 48 ~-10
AZIMUTH ROTATION TEST
CYL=76 HD=0 442 -34
CYL=76 HD=1 +3% -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(s).

DESCRIPTION:

This program is used by Flagstaff
Engineering to check and verify operation
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 operation.

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
non-zero status code. The program will
then try to reformat the track in
gquestion. The retry is usually
successful. If the track formatting error
still occurs after 5 retries, the program
will issue a tessage 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 sectors on the
digskette. 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 a single sector from each
cylinder. This pattern of stepping
forward 11 cylinders, and then stepping
backward 5 cylinders will be repeated
until Cylinder 76 is reached.

After the read sequence is complete, the
program will repeat the read test using a
pattern of 9 forward steps and 4 backward
seteps. 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 diskette {1BM 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 blank
diskette should be used with the program.

OPERATION:

Load CHECKB. On completion of the progran
load, a program description message wWili
be displayed. The program will then
prompt the user to insert a blank B b fi ol
diskette into the drive and then seleot
the drive unit number to be tested.
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(CHECK8.EXE cont.}

Ingert 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 or
end the test. BSelect the appropriate
option by entering a {¥] or [N], 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 tempcorary errors will occur
while running CHECK8 due to the guality 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 con
its surface. Use a different diskette and
rerun the program to verify correct
operation of the drive.

DEFAULTS:
Default entries for program prompts are:

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

DESTRUCTIVE/NONDESTRUCTIVE:

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

}MPLE RUN:

)

A> [CHECK8] [ENTER])

8" DISKETTE SYSTEM DIAGNOSTIC PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 5/1¢/83

INSERT BLANK 8"

DISKETTE -

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

TEST 21 - VERIFY
TEST 22 - FORMAT
VERIFY 8" CYL=1@
0OD OPERATION
TEST 82 - FORMAT
VERIFY 8" CYL=1¢
GO0D OPERATICN
TEST 83 - FORMAT
VERIFY 8" CY¥L=1¢
GO0OD OPERATICN
TEST 83 - FORMAT
VERIFY 8" CY¥L=10
GOOD OPERATION
TEST 84 - FORMAT
YERIFY 8" CYL=18
GOOD OFPERATION
TEST 84 - FORMAT
VERIFY 8" CYL=1@
GOOD QPERATION
TEST 2% - FORMAT
VERIFY B" CYL=10@
GOOD OPERATION
TEST 85 - 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 QK
128 BYTE SINGLE DENSITY
HEAD=@¢ SECTOR=21

128 BYTE SINGLE DENSITY
HEAD=1 SECTOR=21

256 BYTE SINGLE DENSITY
HEAD=9% SECTOR=@1

256 BYTE SINGLE DENSITY
HEAD=1 SECTCUR=@1

512 BYTE SINGLE DENSITY
HEAD=92 SECTCR=@1

512 BYTE SINGLE DENSITY
HEAD=1 SECTOR=01

1924 BYTE SINGLE DENSITY
litAD=@ SECTOR-@1

1324 BYTE SINGLE DENSITY
HEAD.1 SECTOR=i

256 BYTE DOUBLE DRNSIVY
HEAD=® SECTOH-21

256 BYDCE TOUDBLE DENSIMY
HEAL=1 SHCUDR -21
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( CHECKS .EXE cont.

TEST 07 - FORMAT
VERIFY 8" CYL=10
GoaD OPERATION
TEST @7 - FORMAT
VERIFY &" CYL=19
GOOD OPERATION
TEST @8 - FORMAT
YERIFY 8" CYL=1@
GOOD CPERATION
TEST 88 - FORMAT
VERIFY &" CYL=18@
GOOD OPERATION
TEST 99 - FORMAT
VERIFY 8" CYL=18
GOOD QPERATION
TEST 29 - FORMAT
VERIFY 8" CYL-1@
GOOD OPERATION
TEST 18 - FORMAT

)

512 BYTE DOUBLE DENSITY

HEAD=9¢ SECTOR=@1

512 BYTE DOUBLE DENSITY

HEAD=1 SECTOR=@€1

1@624 BYTE DOUBLE
HEAD=0 SECTOR=01

1024 BYTE DOUBLE
HEAD=1 SECTOR=91

2048 BYTE DOUBLE
HEAD=0 SECTOR=01

2¢48 BYTE DOUBLE
HEAD=1 SECTOR=Q1

ENTIRE DISKETTE

TO 512 BYTE SECTORS

WRTTING 8" CYL=XX HEAD-=X SECTOR=XX

GOOD OPERATION

READING 8" CYL:XX HEAD=X SECTOR:=X

GOOD OPERATION

DENSITY

DENSITY

DENSITY

DENSITY

DISKETTE DIAGNOSTIC IS COMPLETED -
@2 TEMPORARY HEAD ERRORS

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

[ENTER]
A
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VERIFY8.EXE

JlIE:

Verify format and and sector size 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 program 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 tnen step
backward 3 cylinders, again reading a
single sector from each cylinder.

The pattern of slepping forward 7
cylinders, and then stepping bhachward 3
cylinders will he repeated unt:1 Cyiinder
76 is reached. After this read seqguence
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{VERIFY8.EXE cont.)

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 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
70, head @, sector 81 will be read 190
times, The number of temporary read
errors should be zero. !

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

VERIFY8 will not destroy data on the test
diskette in the 8 inch drive.

OPERATION:

Load VERIFYB. On completion of the
program load, 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 tested.
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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 diakette 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 operation of the drive.
DEFAULTS:

Default entries for program prompts are:

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

DESTRUCTIVE/NONDESTRUCTIVE:

VERIFY8 will not destroy data on the test
diskette.

UTILITY/8 2.13%
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SAMPLE RUN:
A> [VERIFY8] [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 CPERATION

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

TEST 62 - DRIVE ROTATION SPEED IS
165.8 MSEC. (NORMAL=166.7 MSEC.)

TEST 83 - SEEK TEST STARTED

READING 8" CYL=76 HEAD=0

SECTOR=13 GOOD CPERATION

TEST @2 - SEEK TEST COMPLETED -

57.72 SECONDS - @2 TEMPORARY READ ERRORS

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

SECTOR=®1 (O0GD OPERATION

TEST 04 - READ DATA TRACK COMPLETED -
@@ TEMPORARY READ ERROHS

TEST 95 - TRACK LOOP STARTED
READING 8™ CYL=78 HEAD = @
SECTOR=01 GOOD OPERATION XXX
TEST 05 TRACK LOOP COMPLETED -
0@ TEMPORARY READ ERRORS

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

[ENTER)
A>
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UTILITY PROGRAMS

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

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

the program.

If this ocecurs, press [CTRL]

[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-DOS
compatible diskette.

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

Copy data from PC-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.

Digplay 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 cperation with an B inch
diskette is critical as compared to double
density operation with a 5 inch diskette.
Use only high guality 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 witilh
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 trach 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 noi be used.
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¥ OPERATION:

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

Enter the number of sides to be formatted
or select 1 by pressing the [ENTER] key.

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 1 by pressing the [ENTER]
key.

The program will format the diskette. If
formatting was successful, a diskette OK
message will be displayed. If formatting
was not successful, the program will
display the bad track locaticn.

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 desired volume name tor the
diskette.

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

Enter a [Y) to continue to program, or @0
[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/NONDESTRUGCTIVE:

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

SAMPLE RUN:
A> [BIGFMT] [ENTER]

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

#** MAKE SURE THE DISKETTE IS CORRECT
SINCE ALL DATA IS5 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 OFPERATIOCN

FORMATTING IS CCMPLETED - 8@ TEMPCHARY
READ ERRORS - DISKETTE 1S 0k

ENTER VOLUME LABEL NAME {1-11 CHARACTERS)?
[DoSYOL] [ENTER]

WRITING 8" CYL-08 HEAD=0 SECTOR=10

GOOD OFPERATION

DO YOU WANT TC FOHRMAT
ANOTHEHR DISKETTE (H/¥)7? [ENTER]
A
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BIGIFMT.COM

|ﬁSE:

Format an B 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 secters. The formatted
diskette has a storage capaclty of 252,416
bytes. The diskette directory can support
up to 68 files.

8 inch diskettes 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 trachs
since it is the opinion of Flagstaff
Engineering that a diskette that contains
alternate tracks is of marginal
reliability and should nol be used.

OPERATICN:
Load BIGIFMT.COM. On completicn of the

program load, a program description
megssage 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 1 by pressing [ENTER].

The program will format the diskette. If
formatting was successful, a diskette 0K
message will be displayed. 1If 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 tec enter a volume
name feor the diskette. The name can be 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 DESTHOY ALL DATA ON THE

DISKETTE BEING FORMATTED.
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SAMPLE RUN:

Ay [BIGIFMT] {ENTER]

FORMAT 8" STANDARD INTERCHANGE

M5-DOS DISKETTE PROGRAM

COPYRIGHT FLAGSTAFF ENGINEERING 1/9/84

** 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=8% HEAD-0 SECTOR=01
GOOD OPERATICHN

FORMATTING IS COMFLETED - 2@ TEMPORARY
ERRORE - DISKEITE IS OK

ENTER VOLUME LABEL NAME
{1-11 CHARACTERS)? [TESTDISK] [ENTER]

WRITING 8" CYL-80 HEAD-@ SECTOR=14
GOOD OPERATION

DO YOU WANT TO FORMAT

ANOTHER DISKETTE (Y/N)}? [ENTER]
A>
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CPYBTO05.EXE

USE:

Copy specific sectors from an 8 inch
diskette to a FC-DOS file on a 5 inch
diskette,

NOTES:

Use the DOS Copy command to copy files
from a normal 8 inch DOS format diskette
to a 5 inch DOS format diskette. CPYBTOS
should only be used with non-DOS 8 inch
diskettes, or DOS B inch diskettes with an
erased or invalid file directory.

DESCRIPTION:

CPYBTOS.EXE is designed to copy sectors
from an 8 inch diskette with an erased or
invalid file directory. The program
copies the sectors onto a PC-DOS file on a
5 inch diskette.

The program will identify the format of
the B8 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 B inch
diskette is 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 0@ through
76, H equals a 1 digit head number from @
through 1, and 85 equals a 2 digit sector
number from 21 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
density diakettes.

21-24 1224 byte sector, single density
and 2048 byte sectoer, 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 progratm supports EBCDIC to ASCII
translation if needed. Most B inch IBM
format diskettes are recorded in ERCDIC.
The PC-DOS files are in ASCII.

OPERATION:

Load CPY8TOS.EXE. On completien of the
program load, a program description
message will be displayed. The praogram
will then prompt the user te inseri an H
inch diskette into the drive, and enier
the drive number of the unit selected.

Insert the 8 inch data diskelte intc the
drive and select the appropriate drave
address by entering a [1] or [2], or
select drive 1 by pressing [ENTER].
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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 CCHSS as explained in
the program description section,

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 exit the copy operation.

The program will then prompt the user to
enter the ending cylinder, head and sgector
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 first 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 B inch diskette format
cannot be identified, the program will
digplay an unknown format message and the
end Lthe copy operation.
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After the seéctor and format information
lines are displayed, the program will
Prompt the user to énter 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

€xtension, the program will end the copy
aperation.

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 CCHSS or press
[ENTER] to exit the copy operation.

The program will prompt the user to copy
from another diskette.

Enter a [Y!] to continue the program, or

enter a [N] 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 CCIISS: [ENTER] equals
reprompt for CCHSS.

DOS File: [ENTER] equals exit
copy operation.

EBCDIC to ASCII (ENTER] equals No.

Ancther Copy [ENTER]) equals No.

DESTRUCTIVE/NONDESTRUCTIVE:

CPYBTOS5 will not destroy data on the 8
inch source diskette, however, ALL
EXISTING DATA IN THE PC-DOS DESTINATICN
FILE WILL BE DESTROYED BY THE COPY
OPERATION.

SAMPLE RUN:
A> [CPY8TO5] [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)? [0819281] [ENTER]

ENTER ENDING CYLINDER, HEAD,
AND SECTOR (CCHSS)? [01002] [ENTER]
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READING 8" CYL-81 HEAD=0 SECTOR=01
GOOD OPERATION

DISKETTE 15 256 BYTE/SECTOR -
DOUBLE DENSITY - DOUBLE SIDE

ENTER DOS DRIVE AND
FILE NAME h:NAME.EXT?
READING 8" CYL=81
GOQD OPERATION

END OF COPY - @892 RECORDS WERE COPIED

[A:T5T.D0OC] [ENTER])
HEAD=9 SECTOR=01

ENTER STARTING CYLINDER, HEAD,
AND SECTOR (CCHSS5) [ENTER]

DO YOU WANT TO COPY FROM

ANOTHER DISKETTE (N/Y)? [ENTER]
A
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CPY5TO8.EXE

USE:

Copy data from a PC-DOS file to a specific
location on an B inch diskette.

NOTES :

Use the DOS COPY command to copy data from
PC-DOS FILES to an 8 inch DOS faormat
diskette. CPY5T08 should only be used
with non-DOS 8 inch diskettes, or DOS 8
inch diskettes with an erased or invalid
file directory.

DESCRIPTION:

CPYSTOB.EXE is designed to copy DOS files
to an 8 inch diskette with an erased or
invalid file directory.

The program will identify the format of
the B8 inch diskette to be copied 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 be recognized, the program will
display a message and end the copy
operation.

The DOS file will be copied to a specific
area of the B inch diskette. The user
must enter a starting location for the
data area on the 8 inch diskette that will
receive the copied file.

UTILITY/8 3.14



{CPY5TOB.EXE cont.)

The starting location ie expressed as
CCHSES, where CC equals a 2 digit cylinder
number from 88 through 76, H equals a 1
digit head number from @ through 1, and S8
equals a 2 digit sector number from @1
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, double
dengity digskettes.

a1-08 512 byte sector, single density
and 1@24 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 DOS 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 diskette exaclly
as read. The program also supports ASCIIL
to EBCDIC translation if needed Mcst 8
inch IBM format digkettes are recarded in
EBCDIC. ‘'he PC-DOS files are 1o ASTLL.

The ASCI1 to EBCDIC conversion translatles
an ASCI1 character to its EBEDTC
equivalent, but no provision is Tade to
exclude Fields that contalrn binacy or
packed Zecimal nurbers.
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OPERATION:

Load CPYSTO8.EXE. On 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 tco EBCDIC prompt will be
displayed.

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 cylinder, head, and sector
number a8 a 5 digit number with no blanks
between the digits. If the [ENTEH] 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
¢ylinder, head. and sector number followed
by a format information line with bytes
PEr sector. single or double density, and
single ar 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 %o enter the DOS drive
name and output file name.

Enter the drive number, file name and
extension in etandard 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 operation. On
completion of the copy operaticn, 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 cupy
to another diskette.

Enter a [Y] to continue the program, or

enter a [N] or press |[ENTER] to end Lhe
program.
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DEFAULTS:

Drive number: [ENTER] equals 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:

CPYS5TOB will not destroy data in the
PC-D0DS scurce file, however, ALL EXISTING
DATA ON THE DESTINATICN 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 SECTORS

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

DO YOU WANT ASCLI TO
EBCDIC CONVERSION (N/Y)? [Y]

ENTER STARTING CYLINDER, HEAD,
AND SECTOR (CCHSS)? [e1081] [ENTER]

READING 8" CYL=%1 HEAD=1 SECTOR=01
GOOD OPERATICN

DISKETTE 1S 256 BYTE/SECTOR-
DOUBLE DENSITY - DOUBLE SIDE
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ENTER DOS DRIVE AND
FILE NAME A:NAME.EXT?
[A:TESTFILE.DOC] [ENTER)

WRITING 8 » CYL=01

HEAD =8 SECTOR=01
GOOD OPERATION

END OF COPY - #9004 RECORDS WERE COPIED
DO YOU WANT TQ COPY

ANOTHER DISKETTE (N/Y)? [ENTER]
A
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corys.CoM

USE:

Duplicate an 8 inch diskette using a
gingle B inch drive system.

DESCRIPTION:

COPY8.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 1dentified, the program will end
the copy operation. The program can
duplicate most 8 inch diskettes 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 secter, and
then writing data to the sector. If a
sector cannot be formatted on the blank
diskette, an error message will be
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 stored
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 COPYB.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 is
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 disketle inte the
drive and press [ENTER].

Insert the blank digskette into the drive
and press [ENTEK]. The data swored in
machine memory will be written onto bhe
blank diskette.

The program will prompt the user through
the read-from-master, write-to blank copy
routine until the copy aperation 1s
completed.
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After the copy operation is complete, the
program will prompt the user to copy
another diskette.

Enter a [Y] to copy another 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 Neo.

DESTRUCTIVE/NONDESTRUCTIVE:

COPY8.CCM will not destroy any data on the
master diskette, however, ALL DATA ON THE
DISKETTE BEING COFPIED TO WILL BE
DESTROYED.

SAMPLE RUN:
A> [CcoPY8) [ENTEH]

DUPLICATE 8" DISKETTE PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 12-08-84

"% MAKE SURE MASTER DISKETTE
IS IN DRIVE 1 ==

PRESS ENTER KEY TO START COPY [ENTER]

READING 8" 128-5D CYL=¢08 HEAD=1
SECTOR=@1 TRACK NOT FOUND
DISKETTE 1§ 128 BYTE SECTOR -
SINGLE DENSITY - SINGLE SIDE
READING 8" 128- 8D CYL-:=XX HEAD-X
SECTOR=XX GOOD QPEHATION

VERIFY B" 128-SD CYL-XX HEAD-X
BECTOR=XX GOOD OPERATION
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INSERT BLANK DISKETTE,
PREBS ANY KEY...

[(ENTER]

READING B" 128-SD CYL=XX HEAD-X
SECTOR=XX GOOD OPERATION
YERIFY 8" 128-5D CYL=XX HEAD:=X
SECTOR=XX GOOD OPERATICN

INSERT MASTER DISKETTE,
PRESS ANY KEY

[ENTER]

READING 8" 128-8D CYL=iX HEAD=X
SECTOR=XX GOOD OPERATION
VERIFY 8" 128-80D CYL=XX HEAD=X
SECTOR=XX GOOD OPERATION

DISKETTE COPY IS COMPLETED -
¢@ SECTORS OR TRACKS WERE SKIPPED

DO YOU WANT TO COPY

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.
DESCRIFTION:

The DISPLAY8S program is designed to
display data sectors of an 8 inch
diskette.

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 indicator. Below each
hexadecimal value appears two alphanumeric
characters. The first character is the
ASCII] character represented by the
hexadecimal value. The second character
is the EBCDIC character represented by the
hexadecimal value as represented by the
following example.

4B 4C. . ... SA OFF=0000 RSN=00Q@ CCHSS=01201
Ko T ioiassilt
CY B2 sumss C3 OFF-0016 RSN-=-0000 CCHSS=@1821
AA BB.....CC
AS A6..... AT OFF=0112 RSN=092@ CCH3S=01681
A B 'R

In the first line of the display, 16
hexadecimal values will be displayed
between value 4B and value SA. Directly
beneath value 5A is the characters "Z'".
“Z" is the ASCII character represented by
hexadecimal 5A. "'" is the EBCDIC
character represented by the hexadecimal
valug 5A.
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™Mhe offset value {(OFF=) indicates the byte
position that the first value of the line
occupies, in relation to the stariing
CCHSS. 1If the starting CCHSS is 81261 and
a line of the display has an offset of
BR18, then the firet value of the line
represents byte 16 of the sector heing
displayed.

The relative sector number (RSN=)
indicates the position of the 128 byte
record being displayed relative to the
starting CCHSS. If the starting CCHSS 1is
1281 and the relative record number is
@22, then the screen values represent the
third 128 byte logical record of the
display (the first record would be
RSN=000).

The Cylinder, Head, and Sector identifier
(CCHBS) is displayed at the end of each
data line.

Directly below each hex value is a 2
character ASCII-EECDIC 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 be
displayed. After initial selecticn of
cylinder,head, and sector, the program
allows forward and backward movumert
through the data areas.
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(DISPLAY8.EXE cont.)

OPERATION:

Load DISPLAYBS.EXE. On 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 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
gelect drive 1 by pressing [ENTER].

The program then prompts the user 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 00 through
76, H equals a 1 digit head number from @
through 1, and S5 equals a 2 digit sector
number from @@ 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
the diskette and display a format
information line with bytes per sector,
gingle or double density, and single or
double sided.

The program will then display 128 bytes as
hexadecimal values starting from the first
byte of the CCHSS 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 @@,

(Bl Backup one sector and display
from byte @9.

[c] Exit diaplay

[r] Redisplay current sector

starting from byte 00

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 eguals drive 1

CCHSS Number: (ENTER] key equals exit
CCHSS3 prompt.

Display/End: [ENTER] key equals End.

DESTRUCTIVE/NCHDESTRUCTIVE:

DISPLAYBR . EXE will not deslroy data on
stored on the diskette.

SAMPLE HUN:
&> [DISPLAY&] [ENTER|

DISPLAY &8" DISKETTE DATA PHOORAM
COPYRIGIT FLAGSTAFF ENGINEZRTNG /757487
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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 8" DISKETTE — ENTER

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

ENTER STARTING CYLINDER, HEAD AND
SECTOR (CCHSS)? [@21081] [ENTER]

4C 4D ....4E OFF-020Q02 HRSN=Q00Q CCHSS=818¢1
Le M{ ....N+
Cl G2 ....C3 OFF=0016&6 R3N=0800 CCHS5=01001
LA BB ....CC
C1 C2 ....C3 OFF=00%2 HRSN=-000@ CCHSS=01001
AA BB ....CC
4C 4D ....4E OFF-0248 RSN-0000 CCHSS-81001
Lc M{ ....N
C1 C2 ....C3 OFF=0064 RSN=0008 CCHSS=012821
AA BB ....CC
4C 4D ....4E OFF-0089 RSN=-000Q0 CCHSS:-01061
L¢ M{ ....N+
C1 €2 ....03 OFF=06896 R3N=0004 CCHSS=01221
AA BR ....CC
AS A6 ....A7 DOFF=0112 RGEN-0088 CCHSS5=01021
v &w ....'X

[C] [ENTER]

ENTER STARTING CYLTNDER, HEAD,
AND SECTOR (CCHSS)? [ENTER])

DO YOU WANT TO DISPLAY

ANOTHER DISKETTE (N/Y)? [ENTER]
A>
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INTRODUCTION

Jhe File Connection from Flogstaff
Engineering consists of separate file
conversion progrom poackoges for 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 daotao
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 Control, Rolm,
Honeywell, Intel ISIS, and others.

PROGRAM NAMING CONVENTIONS

File Connection progrom nomes use specific
agbbreviations to indicate funetion and
system type.

System abbreviations ore:

IBM I8M Host Exchange formats
IBI IBM System/92dP

DMa IBM System/23 Dotomaster.

EDX IBM Series /1.

P36 IBM 5364 Desktop System/36
CPM CP/M Systems.

DEC Digital Egquipmant Systems.
DGE Dota Genergl RDOS Systems.
I5S Inte]l ISIS systems.

TRS Tandy Radio Shock Mool 17

ALB. Allen Brodley NumericTi Ooris
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Function obbrevictions ara:

XXXFMT Format a dishkette with specific

file exchange poraometers.

XXXBTO5 Transfer flles from an B inch

diskette to o PC-DOS volume.

XXxs5108 Transfer files from o D0S 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 conflquration:

1.

I8M PC, PG/XT, or PC/AT
computer.

Flagsteff Engineering "DISKETTE
CONNECTICN" 8 Inch diskette drive
system. Hord sector diskette
convi~slon packages require either a
Model N or Model S diskette
contrciler card with the hard sector
opticn instolled., 5 1f4" high
density diskette packoges 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
«-CONNECTION™ I/O device driver. (See
the System Installation Guide and
Diagnostic and Utility Manucl for
more information.)

PROGRAM DPERATION

File Connection programs may be copled to
and executed from any PC-DOS diskette or
bard disk volums desired.

To lood File Connection programs, use the
standard PC-D0§ lood comnand syntox:

A:PROGRAM NAME

When Word Connection programs ore loodsed,
a message is displayed thot contalns the
copyright dote. MNew progrom verslons are
released periodicolly, and this dote 1is
used to keep trock of program updates,

In the program oparation sections af tha
manual, keyboord entries are indicated by
bracketed characters. .

[ENTER] equols the enter key.
[¥] eguals the Y key.

File Connection programs may bs aborted by
pressing [CTRL] [C]. ©Ocecasiorolly, the
Control-C saquence moy not suvccessfully
teﬁminnte the progrom. If this oocura.
preass [CTRL] [BREAK] to end the rr:
Exiting programs through the usa <% ‘079
[c],ond [CTRL] [BREAK] is not rezumms <z,
and:ghould Be used with discraties.

riate T
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fraogram promptd require key entriea
fallowed by the [ENTER] key. If the
[ENTER] key 18 pressed without typing a
charocter, the progrom will default to the
first option disployed by the prompt.

Progrom prompts far key entries are lessued
by the programs in the forms:

(DEFAULT/RANGE OF ENTRIES) and
(DEFAULT/OPTION1,0PTION2,OPTION3)

At the prompt, "ENTER DRIVE NUMBER
(1/2-4)?", pressing the [ENTER] key will
selact the default entry of [1]. Optional
voluas may ba entered by pressing [2],
[3], or [4] followed by the [ENTER] key.

Mony File Connection programs prompt for
an optional translation toble file nome,
The defoult is olways an interncol table
built into tha progrom.

An sxternal tronslotion table consists of
o 256 byte lookup table where the value of
@ given choraocter in the source file is
used to point to o position in the toble.
The value stored in the specific position
in the toble will be used as the
transloted character in the output filles.

An sxomple would be on ASCII hex value of
'2¢° (ASCII space). 1If a table was
creoted to trunslate ASCII to a torget
troracter set, the value found at position
2% in the table would be written to the
cwiput file every time the program found

on ASCII spaoce character in the 1nput
file.
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DOCUMENTATION FORMAT

File Connection progrom descriptions ore
‘are presented in the following format in

tha progrem description section of the
manual:

|

—

Prograom Name .

Use.

Miscelleneous hotes.
Description,

Operation.

Defaults.
Destructive/Nondestructive
Sample Program Run

@NeOmE BN
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CPMBTOS

Cepy o data file fram an B" CP/M disketta
to o PC~DOS file.

.

DESCRIPTION:

The CPMBTDS program 1s deslgned to copy
doto files from 8" CP/M formot diskettes
to PC-DCS Files. The first operation that
the progrom performs is a disketta format
theck. Tha preogrum will identify the
numbe of sides, density type, ond sector
vizz Of the B" diskette and disploy the
information.

Since the program can be ended ofter this
disploy, CPMBTOS5 functions os o utility
program to identify diskette formats.

If the program canngt identify the 8"
diskatte format, g messgge will be
displaoyed that says the dishkette cannot be
copied.

The progrom requires thot the user enter
sgveral CP/M diskette porameters to
getermina the logical loyout of the
dizkette. These parameters are:

Skew Foctor

CP/M directory Cylinder
CP/M Records Per Block

. CP/M Blocks In Directory

R Y

These parometers ore described in the
section on CP/M Converslon Tips.

The prograom coples datao files from the B
diskette by file pumber.
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The file polnters in the dlirectaory entries
god to located the dato file. A
pi file may be copied or the entire
& moy ba copled, Up to 268 filles
: ’rsopicd from the CP/M diskatte,

g
The CP/M files will be written to DOS
files=ws 128 byte records. The file noma
a specific CP/M file i1s written to will
have the some file name aond extension as
displayed in the CP/M dirsctory.

CPMBTOS will copy an 8" file to any DOS
volume, including a haord disk,.

If the CP/M file nume clreody exists on
~he DOS volume, the DDS file will be
dclaeted, and then recreated by the copy

]

ergtion.
opecs
OPERATION:

Loaod CPMBTOS. 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, ond enter the
drive number of the unit selected.

Insert the 8" CP/M 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 sectne
density type, aond number of sides o' ths
8" diskette. The program will then nromar
the user for the CP/M sector skew foctos.

Enter a skew foctor from 1 ta 186 or press
{ENTER] to select o skew factor of 6.
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The program will prampt the user for the
CP/M directory cylinder.

tater g cylinder numbor from 1 to 9, 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 B records per
blocy.

The progrem will prompt the user to enter
the number of blocks 1in the CP/M
directory.

Enter o number from T to 9, or press
[ENTER] to select 2 blocks in the
directory.

The progrom will read the CP/M diskette
directory and display a list of the
“irectory 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 t to 256 to select the
tila Lo be copied. The user may also
selnct to copy ALL files on the 8"
civantte by entering o [999]. If the
aption to copy all files is selected, the
gregram will prompt the user to enter the
wstorting file number for the copy
oparation. This ollows copying a range of
files from file n to the last file.
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If TER] is gressed without entering o
f umber, the prograom will exit the

y operation and prompt the user to copy
from another CPfM diskotte. Another
2'Likette con te looded ot this point, or
the progrom can be ended by prassing
(ENTER].
iy
The program will copy the 8" CP/M file
selaected to the DOS volume that CPMBTOS
was loaded from. The progrom will then
disploy a messoge that the copy is
complete, the number of the file copiled,
ond 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:
Orive Number: [ENTER) = Drive 1.
Skew Foctor: [ENTER] = &

Directory Cylinder: [ENTER] = 2
Records per Block [ENTER] = 8
Directory Blocks: [ENTER] = 2

File Number: [ENTER] = Return to
Enter Diskette prompt,
tontinue Copy: [ENTER] « End progrom,

DESTRUCTIVE/NONDESTRUCTIVE :

CPME8TOS will not destroy doto on the B*
source diskette, howaver, IF THY TAGGETY
FILE NAME ALREADY EXISTS ON THE 00
VOLUME, ALL ORIGINAL DATA IN THE DOY 271
WILL BE DESTROYED BY THE COPY OPERATIZM
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SAMPLE RUN:
A> [cpmBTOS] [ENTER]

COPY B CP/M TCO 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

ENTER CP/M SECTOR SKEW
FACTOR (§/1-9)7 [ENTER]

ENTER CP/M DIRECTORY CYLINDER
NUMBER (2/1-9)7 [ENTER]

ENTER NUMBER CF CP/M RECORDS FER BLOCK
{8/16,32,64)7 [ENTER]

ENTER NUMHBER OF CP/M BLOCKS IN
DIRECTORY (2/1-9)? [ENTER]

=*DIRECTORY OF FILES ON 8" CP/M DISKETTE=##
FILE NAME RECS FILE NAME RECS
CA1-TEST.ASM @233 @@2-HELP.TXT 2e74
Y@3-ARCDATA .DBF @132 @94-HELP.BAK ag74

ENTER CP/M FILE FOR COPY (1-256/899=ALL) -
FRICSS ENTER IF NONE? [999] [ENTER]

EMTER STARTING CP/M FILE NUMBER FOR COPY
ALy {(1/1-256)7 [3] [ENTER]

COPY OF #@@3 ARCDATA .DBF 13 COMPLETED
- 132 RECORDS WERE COPIED
COPY OF #0304 HELP .BAK IS5 COMPLETED
- 74 RECORDS WERE COPIED
PRESS ENTER TO USE HDR1 NAME? [ENTER]
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**DIRECTORY OF FILES ON 8% CP/M DISKETTE=®

FILE N&AME RECS FILE NAME RECS

281-TEST . ASM P233 @02-HELP.TXT Q@74

S33-ARCDATA.DBF 9132 @84-HELP BAK 8974
i

ENTER CP/M FILE FOR COPY (1-256/999=ALL} -

PRESS ENTER IF NONE? [ENTER]'

00 YOU WANT TO COPY FROM

ANOTHER CP/M DISKETTE (N/¥)? [ENTER]
Ay
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CPM5TO8

Copy a PC-DDS file to g CP/M B" diskette.

CESCRIPTIDN:

The CPMST(OB program 1s designed to copy
00S files from any valid DOS volume to o
8" CP/M disketta.

The progrom will identify ond disploy the
number of sides, density type, ond sector
€81z of the 8" diskelLta. If the 8"
distette format cannot be determined, the
program will display o messoge stoting the
diskette cannot be copied.

-

ﬂprogrum coples a file from a DOS
volume by file name. The elght charocter
€15 file nome will used as the flle name
in the CP/M dirsctory entry on the 8"
diskette.

An option is supported by the progrom to
erase the B" file directory after o copy
operation hos been completed. This option
should te used to delete oll old files
from the CP/M diskette before copying to
it

OPERATION:

Load CPM5T08. On completion of the
progrem lood, ¢ progrom description
messoge will be disployed. The progrom
will then prompt the user to insert on B"
diskette into the drive, ond enter the
drive number of the vnit selected.
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Insert tha 8% CP/M dishkette into the drive
and select the appropriate 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 progrom will then prompt
the user for the CP/M sector skew factor.

Entar o skew foctor from 1 to 16 or press
[ENTER] to select a skew factor of 6.

The progrom will prompt the user for the
CP/M directory cylinder.

Enier o cylinder number from 1 ta 9, or
press [ENTER] to select e¢ylindoer 1.

Tha progrom will prompt the ueer to entar
the number of CP/M records per block.

Eater 8, 18, 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 bleocks in the CP/M
directory.

Enter o number from 1 to 9, or press
[ENTEA] to select 2 blocke in the
direciory.

The prograom will read the CP/M dishette
oirectory ond disploy a list of the
direciprv entries as file nomes preceded
by a flle number.

wl
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am will disploy o messaoge

ing the file number and storting
nt of any new flle copled to the B¥
dishette.

Tho pr
in

The program will prompt the user to erase
the CP/M directory.

Pross [N] or [ENTER] to continue the
program, or [¥] to ercse the dirsctory.

If the erase option 1s selected, cll files
on the CP/M diskette will be erased, so
extreme coution should be used whan
selecting this option.

The user will then be promptad to enter
the nome of the DCS file to be copled,

E"Eﬁf the DOS voluma and file nome 1in
gténdord DOS syntax, 1.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 line indicating
write and reod verify operations te
Cylinder, Heod, ond Sector numbers aof the
g diskette. On completicon of the copy
cperation, the program will display on
informotion line indicoting the copy is
complete and the pumber of records copleg.

The program will prompt the user to ccpy

to ancther B" diskette or oxit the
program,
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Press [N] or [ENTER] to end the program,
or prass [¥] to copy another file or copy
to o new B™ diskette.

CLFAULTS:

Drive Number: [ENTER] = Drive 1.

Skew Foctor: [ENTER]) = 6

Directory Cylinder: [ENTER] =« 2

Records per Block [ENTER] = B

Directory Hlocks: [ENTER] = 2

COS File Name: [ENTER] = Exit copy
arnd prompt for new
diskette.

Continue Copy: [ENTER] = End program.

« “FLE RUN:
A>CPM5TO8 [ENTER]

CoPY 8" CP/M TO 5" DOS DISKETTE PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 6/1/8%5

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

DISKETTE IS 128 BYTE SECTOR - SINGLE
DCNSITY - SINGLE SIDE

ENMIER CP/M SECTGR SKEW
FACTON (B8/1-937 [ENTER]

ENTER CP/M DIRECTORY CYLINDER
NUMZER (2/1-~9)7 [ENTER]

ENTER NUMBER OF CP/M RECORDS PER BLOCK
(8/16,32,88)7 [ENTER]

CNTER 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 Q@2-HELP,TXT 8874
“C3-ARCDATA.DBF p132 @04-HELP.BAK ga7s

4K CPfM BLOCKS IS THE
TUTAL DISKETTE CAPACITY

NEW FILE WILL BE #@5 STARTING AT
ALOCK XX ON THE 8" DISKETTE

DO YOU WANT TO ERASE THE B" CP/M FILE
PIRECTORY (N/¥) [ENTER]

ENTER 00S FILE NAME FOR COPY B:NAME.EXT -
PRESS ENTER IF NONE [A:TESTFILE.DOC)
rIILE COPY IS5 COMPLETED

<AXX RECORDS WERE COPIED

«#NIRECTORY OF FILES ON 8" CP/M DISKETTE®*
"FILE NAME RECS FILE NAME RECS
C31-TEST.ASM 233 @02-HELP.TXT  PR74
£33-ARCOATA.OBF 6132 @04-HELP.BAK @274
COB-TESTFILE.COC @845

XXX¥X CP/M BLOCKS IS THE

TOTAL DISKETTE CAPACITY

NEW FILE WILL BE #06 STARTING AT
BLOCK XX ON THE 8" DISKETTE

C0 YOU WANT TO ERASE THE 8" CP/M FILE
DIRECTORY (N/¥) [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]
C>
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cPMTODOS

rUSE:

Copy @ PC CP/M-86 5 1/4 inch diskette file
to a PC-0D0S file.

DESCRIPTION:

The CPMTODOS program is designed to copy
CP/M-86 files to DOS files on PC/XT/AT
systems that run both PC-DOS and CP/M-86.
The files are copiled s is without any
type of conversion. R

CPERATION:

Load CPMTODOS. On completion of the
\prograom load, o program description
message will be displayed. The progrom
will then prompt the user to Lnsert the §
t/4 inch CP/M-86 diskette into o drive and
enter the DOS drive letter of the drive
being used.

Insert the CP/M-86 diskette ond press [A)
for DOS drive A, or press [B]) or [ENTER]
to select DOS drive B.

The program will prompt the user to enter
the DOS destinotion drive for the files to

be coplied to.

Enter o letter from A to G. or press
[ENTER] to select D25 drive 4.

The grogram will read the CP/M dis<ette
directory ond display o list of the
directory entries as file nomss preceded
by a file number. The program will prampt
the user to enter the number of tne file
to be copiled,
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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 inch
diskette by entering o [99].

If [ENTER] is pressed without entering o
file number, ths program will exit the
copy oparotion and prompt the user to copy
from another CP/M diskette. Another
diskette can be loaded at this point, or
the program can be ended by pressing
[ENTER].

The program will copy the CP/M-86 file to
the DOS volume salected by the user. The
srogram 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 will be prompted to select another
file to copy.

tnter the file number to be coptied, or
press enter to exit the copy operation.

When the copy operatlon is ended, the
progrom will prompt the user to copy from
urother CP/M diskette.

“ress [Y] to copy from onother diskette,
or press [N} or enter to end the progrom,

DEFAULTS:

Irive Number: [ENTER] = Drive B,

Cestinctlon Drive

Numbgr (ENTER] = Orive A.

File Number: [ENTER] = Exit copy
routine.

Continue Copy: [ENTER] = End program.
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DESTRUCTIVE /NONDESTRUCTIVE:

CPMTODOS wlll not destroy dotae on the
CP/M-8Gsource diskette, however, IF THE
TAUGET FILE NAME ALREADY EXISTS ON THE COS
VOLUME, ALL CRIGINAL DATA IN THE DOS FILE
WILL BE DESTROYED BY THE COPY OPERATION.

SAMPLE RUN:
Ay [CPMTODOS] [ENTER]

COPY 5" CP/M TC 5" DOS DISKETTE PROGRAM
COPYRIGHT FLAGSTAFF ENGINEERING 6/21/83

INSERT 5" CP/M DISKETTE -
E.UTER DHIVE (BfA} WHEN READY.? [ENTEK]

ENTER DUSTINATION DOS DRIVE (A/B-G)7 [C]
[ENTCR]

“#LISTING OF FILES IN 5" CP/M DIRECTORY#s»

8371-TEST, ASM 8233
@B2-HCLP, TXT 8874
@33-ARCDATA.DBF B132
PO4-HELP . DAK 60874

ENTER CP/M FILE FOR COPY (1-G4/99=ALL) -
PRESS EMTER IF NONE? [3] [ENTER]

COPY OF #0@3 ARCDATA .DEF IS COMPLETED
- 132 RECORDS WERE COPIED

**LISTINS OF FILES IN 5" CP/M DIRECTIOHy=a
BA1-TCST . ASM g233
DO2-HELP . TXT 2674

@03-AnCDATA.OBF 8132
004-HLLP BAK ga74
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ENTER CP/M FILE FOR COPY (1-64/99=ALL) -
PRESS ENTER IF NONE? [ENTER]

DO YOU WANT TO COPY FROM
ANOTHER CP/M DISKETTE (N/¥)? [ENTER]

A
-,
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¥ DOSTOCPM
USE:

Copy a PC-DOS file to a PC CP/M-86 5§ 1/4"
diskette file.

DESCRIPTION:

The DOSTOCPM progroam is designed to copy
D0S files to CP/M-BE filles on PC/XT/AT
gystems thgt run both PC-DOS and CP/M-86.
The files are copiled as is without any
type of canversion.

OPERATION:

Laad DOSTOCFM, On cempleticen 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 6 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 naomes preceded
by o file number. The progrom will
disploy the file number and beginning
black number that will be used whern a file
iz copled to the CP/M diskette. The
program will thea prompt the user toc erase
the CP/M directory.

Press [Y¥] to ergse cll files on the CP/M
diskettea, or press [N] or [ENTER] to leave
the existing CP/M files on the diskette.
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The program will prompt the user to enter
the DOS file name to be copled te the CP/M

diskette.

Eniver the file name using standard DOS
syntax: Volume ID:File Name,Extension

If [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 diskette
can be looded at this point, or the

program can be ended by pressing [ENTER].

The program will copy the DOS file
.zlected by the user to the CP/M diskette,
i@ program will then display o message
taat the copy is complete, and the number
of records copled. The directory of the
files on the CP/M-B6 diskette will be
disployed ond the user will be prompted to
copy onother DOS file to the diskette.

Enter the DOS file name to be copled, or
press enter to exit the copy opsercotion.

wnen the copy cperation 1s ended, the
pregrom will prompt the user to copy to
anotrher CP/M diskette.

x5 [¥] to copy to cnother CP/M
disnette. or press {N] or enter to end the
Cr3Gran,

OIFAULTS:

Jrive Number: [ENTER] = Drive B.

Erase Directory: [ENTER] = No.

COS File Name: [ENTER] = Exit copy
routine.

Continue Copy: (ENTER] = End program.
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DESTRUCTIVE /NONDESTRUCTIVE:

DOSTOCPM will not deatroy daota 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 COF FILES IN 5" CP/M DIRECTORy®=
@31-TEST.ASM g233
082-HELP . TXT RE74
EA3-ARCDATA . DBF 8132
E24-HELP.BAK 2874

NEW FILE WILL BE #85 STARTING AT BLOCK XX
CN 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.DGCC] [ENTER]

FILE COPY IS COMPLETED -
20082 RECORDS WERE COPIED
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»« ISTING OF FILES IN 5" cP/M DIRECTORY*#*

B21-TEST.ASM 2233
Cg2-HELP., TXT AG74
.23-ARCOATA.DBF 8132
pas-HELP . BAK BE7H
¢p5-ABC.DOC gege

L ansanamad
NEW FILE WILL BE #B6 STARTING AT BLOCK XX

ON THE 5" CP/M DISKETTE

DO YOU WANT TO 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 FROM

[ ]
ANOTHER CP/M DISKETTE (N/Y)? [ENTER]
A

DscPm. 4



CP/M av DISKETTE FORMATS

vorious diskette formats ore used on cp/y
B* systems. The file comnectlon programs
are designed to work with both single
sided ond double sided diskettes formatteg
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
£ and the data is written on cylinders @1
+irouwgh 74. Bod diskette trocks are
25¢igned to alternate tracks on cylinders
75 through 76.

Doto trachks 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

5%= SECTOR SIZE

S/T = SECTORS PER TRACK
TC = TOTAL CAPACITY

SD = SINGLE DENSITY

CD = DOUBLE DENSITY

DY 55 s/T TC MACHINE TYPE
S0 128 26 242 gy4 Universol CP/M.
SO 2568 15 284 16§ Fairly common:
Sb B12 8 383, 1p4 Rare
DD 286 26 985 | gga very Commoi
BD 512 15 1,138 gy4p Rare.
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On all CP/M diskettes, cylindar g, head @
is ulqpys formatted os 128 byte sectors in
'density The remalning tracks on

sinq ;

tho;Hiskette are formatted with tha
sclg_kgd density and sector size. When
tha“?gﬁst CP/M doto file is written on the

diskagte, the file directory entry is
uSually recorded storting on cylinder 2,
head #. Some systems stort the directory
on c¢ylinder 1 and othaers use cylinder 6.
Each directory contoins information 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 beforse tha programs are executed.
The four format prompts are:

Skew foctor

Directory c¢ylinder
Records per CP/M blocks
Blocks in the directory

R ]

These parometers cre usually 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 1g not avoilaoble for
the system thot creoted the B" diskette
being used, the DISPLAYE pregram from the
Flogstoff Engineering Utility/B diskette
can be used to display verlous sectors of
tha 8" CP/M diskette.
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_SKEW FAGTOR-

tors ore not written to sequenticlly on
a CP/M system diskette. Sectors on o
specific trock will be written to bosed on
an offset value which 1s added to the
sector number of the last sector used,
This 1s referred to as Sector Skew Factor.
If the skew foctor for a given diskette is
6, sector 1 will be the first sector used
to write dato to. The next sector used
will be sector 7, then 13, 19, 26, B, 11,
17 etc., until the entire trock is filled.

1f the sector count results in o sector
~lready in use, the count is incremented
uy one to the next sequential sector.

The stondard skew factor for 128 byte
‘single density sectors is 6. Most double
density diskettes use o skew factor of 3.

Sector skew factor is difficult to
determine by viewing diskette data with
the DISPLAY8 program, but it con be done.
The user should look for a large file that
spans more then one sector. If the data
ot the end of the sector breaoks in the
middle of o string or other observablae
sequence, following sequentiol sectors may
be displayed until the sector is found
that contolns the continuation af tho
data. The first sector number rmov %he~ bha
subtracted from the second sector rimkzs
to nrrlve at the shew foctor.
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DIRECTORY CYLINDER-

The CP/M diskette directory will normelly
oppear on cylinder 1, 2 or 6. Each
dirsctory entry consists of a 32 byte
entry. The first byte of the entry is 09
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 directery cylinder feor
a particular 8" CP/M diskette is unknown,
it“can be easily found using the DISPLAYS
program. Load DISPLAYS ond display
cylinder, head and sector B1041. If o
sories of 32 byte directcory entries ore
not found, then display CCHSS @281,
Again, if the directory 1s not found, then
disploy @681

CP/M RECCRDS PER BLOCK ond CPfM BLOCKS IN
DIRECTORY -

A CP/M record is defined os 128 bytes of
data. CP/M systems define files in terms
of CP/M records. CP/M diskettes are
divided inteo physical blocks of 8, 16, 32,
ond 64 CP/M records,

Cn 6 single sided, single density diskette
with 128 byte secteors, each sector would
bs the eoulvolent of a CP/M record. If
the ciskette used B records per block with
2 blocks in the directory, 18 sectors
wonld ba reserved for directory entries.
Povo files would stort ot the 17th sector
{the beginning of the 3rd block).

CPMEX . 4



In g 32 byte CF/M directory entry,
tion twelve through fifteen {beglinning

rom zero) indicate the number of CP/M
records used for thot entry. The laost 16
bytes of the directory entry indicate
which blocks have been allecated for the
entry. The block indicators will olways
be o valua greoter 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 CP/M disketta, display the
firat directory entry of o file using the
program DISPLAYB. Count the number of
positions {number of blocks allocated) 1n
the last 16 bytes of the entry that
contaln a hex value greater than 81,

To determine the total number of records
for the entry, multiply the value of
pesition twelve 1in the directory entry by
128, ond then add the volue in positien
fifteen (the volues disployed by DISPLAYS
are hexgdecimal 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 B4, ralse the
result to the next greoter
recards-per~block volue (B.432 or 12.33%
would be raised to 16).
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An example CP/M entry would oppear as:

Position gp 91 ©2 a3 Bh4. .0 '12....::

Hex Value BB B2 49 50 20, .. ... B8

position 16 17 18 19 20 ,..29 38 31
g3 ¢8 29

Hex ¥alus 1A 1B 1C o0 B0.......

Multiply the value in position twelve (@)
by 128 ond then add the volue 1in position
fifteen {16 hex equols decimal value 22}.
The result is 22 total records. FPositions
16, 17, and 18 have volues grecter then
hex @1 so thres hlocks have been

allocated. Divide 22 by 3, and the result
is 7.333. The number 13 not a valid
records-per-block value, SO it should bs
rolsed to the next greater valid volue of
8. The diskette uses 8 records per block
to store dato.
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