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3 112" DISKETTE DRIVES -

Single or dJai drive units in external enclosure. 
Power 6UPP/Y is included. Available as 110 or ~I 
120 von. Compatible with 3 112" single or double 
sided dskenes. 

ABOUT THIS MANUAL 

This manual has been designed to accommodate novice as well 
as e)(pert users. The contents of this manual are labeled by 
sections and page numbers located at the botlom of every page. 
As shown from the lable 01 eontems, these numbers indicate 
where you are within any given part 01 this manual. 1-1, lor 
example, would indicate you are located althe first page of the 
first section 01 this manual. 

Each numbered section is also cross referenced by page num­
bers and names 01 sections in the manual. Please note the, 
bol1om of this page. This section 01 the manual, for example, is 
named "Introduclion," seclion 1, page 2. Users may move freely 
through this manual by following page numbers or section name 
and numbers. 

Illustrations, diagrams and schematics have been applied 
throughout this manual to assist users in better understanding 
operating processes and procedures 

Should a user find any particular series, set of instructions, 
processes or aspect of this manual unclear or confusing, please 
call FLAGSTAFF ENGINEERING's CustomerfTechnical Sup­
port at (602)779-3341 to help clarify ardlor assist in successful 
operations. This service is provided free of charge to registered 
owners of this system for 90 days from the date 01 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. A diskette controller card for your particular appflcation. This 
card has a 37 conductor "0" connector at one end used to 
interface all extemal drives to this card. 

2. 8",51/4", or 31/2" diskette drive cabinet containing either 
one or two diskette drives. This unit will either contain only the 
diskette drive(sj or be furnished in an enclosure with its own 
powersupply and power cord. There is an edge connectorallhe 
back of each diskette 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 "0" 
connector at one end and a 50 pin conductor or 34 conductor 
edge connector on the opposite end, depending upon the system 
configuration you have ordered. Dualdrive systems are supplied 
with two (2) connectors at the drive end of the cable. This cable 
is used to connect the diskette drive(s) to the diskette controller 
card installed inside of your computer. 

The colored stripe alone edge 01 the cable indicates pin 50 or pin 
34 of the edge connectors, and pin 1 on the ·0" connector. 

4. Power connection cable far 5 1/4" and 3 112" disk drives 
supplied withoutextemal powersupply. One end of the cable has 
a ·Y" cannectorthal fils between the existing internal 5114" disk 
drive(s) and the IBM power connector. 

5. A 5 114" distribution diskette labeled 'DISKETTE CONNEC­
TION UTILITY/S.' This distribution diskette contains essential 
device drivers required lor system operation. and also includes 
our excellent diagnostic and utility programs. These programs 
will be used to conlinn proper installation 01 the system, and 
lurnish ulility routines lor 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 on this diskette is 
contained in the utmty/8 Software Documentation Manual pro­
vided to you with this system. 

This distribution diskette is an important addlUon to your software 
library. Before vou do aovthioq else with VQurcarnDliIer, load the 
DOS DISKCOPY UTILITY program from IBM and MAKE A 
BACKUP COPY OF THE 5 1f4" DISTRIBUTION DISKETTE 
SUPPLIED WITH YOUR flAGSTAFF ENGINEERING 
SYSTEM! 

ANer you have finished making a Dackup copy, store the oriainal 
diskette in a safe, secure place. 
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V9.0 DlSKETIE CONTROLLER 

Your version 9.0 disk controller card, in the standard default con­
~ figuration for DMA Channel 2, IRQ Soperations, should look like 

this (not to scale): 

--
INSTALLATION FIGURE 1: V9.0 card (soft sector) 

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

INT 1 =: 

INT2 
OAK 1 '" 
OAK 2 .. 
ORO 1 := 

ORO 2 

IRO Interupt Request 3 
IRQ Interupt Request 6 
DMA Acknowledge Channel 1 
DMA Acknowledge Channel 2 
DMA Request Channel 1 
DMA Request Channel 2 

NOTE: This is a multitasking controller which will operate 31/2", 
5114" and 8" disk drives. 
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V~.1 DISKETTE CONTROLLER 

VOU( version 9.1 disll: controller card, In the standard delautt coo· 
fIgUration for OMA Chamel2, IRQ6opefaliOns. should look like 
this (not to sule): 

I!!!!!!~~---~--;..-----
INSTAlLAT10N FIGURE 2: V9 .1 Card IWfhafd MeIer op1lon) 

The OMA Channel Jumpers are c:onnected thus: 

INT3 .. 
INT5 _ 
INTB _ 

OAK1 .. 
OAK 2 _ 
OAK , 
ORO 1 
OR02 "" 
OA03 .. 

IRQ Interupt RequesI3 
IRQ lnterupt ReQuest 5 
IRQ Interupt Request 6 
DMA Acknowledge Channell 
OMA Acknowledge ChaMel 2 
DMA Acknowledge Channel 3 
DMA Request Channell 
OMA Request Channel 2 
OMA Request Channel 3 

NOTE: This is a rrMJltitasking cOfllrolier which will operate 3 1/2" , 
51/4" and 8" disk drives 
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FLAGSTAFF 8" DISKETTE paNe 
(Back Side) 

Pin 50 

1 
s-

O 
R 
I 

I 
V 
E 

Pin 1 0 

Power Supply 

INSTALLAnON AGURE 3; 8" Dlsbtta OtIve ConMCtlon. 

ConnQct card SI to Orive PI 

r&m;~~~~;~;OO;~~~~~~~~ 
I COLORED STRIPE ON THE SIDE OF THE CABLE I 
L_~~~~~~~~~~~~2~~~~_~ 

FLAGSTAFF 51£4" CISKEUE DRIVE 
(with buill in power SU5l5lly) 

s- Pin 1 

D 
R 
I 
V 

I 
E Pin 34 0 

I Power Supply I 
INSTAI.I.ATJON FIGURE 4.1: 5 1/4" DlskQt!Q Drive Connections 

Conn ect card P2 to drive p, 
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FLAGSTAFF 5 1/4" DISKETTE DRIVE 
(wHhOUI built In power supply) 

pin1C- r Pin 34 I Power I 
INSTAlLATlON AGURE 4.2: 51/4" DINH, Drive Connections 

Conn9CI card 51 to drive PI 

FLAGSTAFF 3 112" DISKETTE DRIVE 
(without built In power supply) 

iRed wire side 

. l Power I Pin 1 9-

i 
1 Pin 34 

INSTALLATION FIGURE 5: 3112·· DiskeHe Drive Connections 

Conrlect card 51 to drive PI 
• IMPORTANT NOTE: The power connector on the 3 1/2" drive 
connects one way onlyl Properly hook up the power cable by making 
sura tha red wire side of cable connection is connected as above. 

DISKETTE CONTROLLER CARD 
General layout 

-- --1E'lImDB'a mmJmmmI~iWkM@j$1 

rE'II~_~mml~@WiWWJ 
I ~~~ 

P1 
INSTALLATION AGURE 6: Controllir Card Connections 

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

Inlemal Drive Power Connector Power CoM ectQ( 

External Drive 

5" 
t-- - - --I 

0-: 
Power 
Connector 

3S" 

Flagslan 
En~neering 
'Y' Connector 
EXlernal Power 
Cable 

INSTALlATlON AGURE 7: Diskette Drive Conn.ctlons 
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DISKETTE CONmOLLER CARD DESCRIPTION 

The diskette controJler card included with your system is one of 
a series or types. Your card may have the hard or soft sectOi 
option installed depending upoin the system specifications given 
10 FLAGSTAFF ENGINEERING al the time 01 purchase. As 
controller cards are updaled. oewversions will be released. You 
may check the upper left hand corner of your controller card to 
see which .... ersion card you have obtained . 

The diskette controllarcare! has an edge connecto ron the bottom 
olthe card. The melal bracket is attached 10 the back edge of the 
carel. The lopolthe bracket has a sJo( lor a relaining SCfew used 
10 andlorttle card againsllhe rearpanefof your compuler. Inthis 
manual, "front" designates the end of the card without the 
retaining b racket. 

A bank of jumper pins are located al the bottom of the card near 
the edge connector. Again, depending upon the version of the 
card, theseconnedorsare layedoul differently. The jumpers are 
labeled as INT, OAK and ORO. 

Cards wi. normally have straps on jumper pins marked 2. The 
card operates on OMA channet2 when the jumper pins marked 
2 are strapped. Likewise, cards operate on OMAchannel t when 
the jumper pins marked 1 are strapped. 

INT is the interrupt level request setting (t RQ) that the card 
operates on. Cards operate on IRQ 6 when the jurr..,er pins 
marked 2 are strapped. Cards operate on IR03whenthe jumper 
pins marked 1 are strapped . 

II the controller card is going to be used In a PCfXT I AT comptaible 
(ALL non· IBM machines) , then the card should be optioned for 
OMA channell use. Sea the Utility18 software manual for 
examples 10 configure the software device driver for DMA chan· 
ncr 1 operation. 
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.... WARNING .... 

---------------------
Olde, IBM PC/AT Note 

Older models 01 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 shoutd have two molded·in black plastic separa­
tors that divide the connector into two sections. If you have an AT 
and the bus expansion connectors have only a thin piece 01 white 
plastic separating the sections of the expansion connector, you 
should take one of the following actions, since it is possible to 
misa~gn the controller card as much as one and a half full linger 
widths. 

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

2. Seat the diskette controller board in one of the short 
slot connectors to inSu~e propel' aligment. 

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

If the controller card Is misaHgned, serious damage may 
occurto controller cards (incrudlng the Hard Disk Controller 
Card) and the motherboard In your AT! 
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HARDWARE INSTALLATION PROCEDURES 

Installing Flagstalf Engineering's 8" diskette system on your IBM 
PCJXTfAT or comptaible is Quite easy. The diskette controller 
catd, supplied with the sySlem. roost be installed inside your 
cOI'T'l)uler in a vacant elCpansion slot. tt you've previously 
installed IBM or other third party controller cards in your com­
puter,the procedure will bequitefamiUar. If you have not installed 
a card inside your computer berere, relax .. . you don't need to be 
an eleclrical 0( computer eO{ineer 10 complete the installation. 

The installation procedure is presented as a step-by"step series 
of instructions. Please don't hOOk. up any part of the system until 
you've read through the installa1ion instructiOns at least orce. 
Becomng lanV~a' wilh the pan s of the syslem and the instruc­
tions will allow you 10 instalilhe system correctly in a minimum 
amount of lime. 

To inslall your Diskelle Connection syslem, pel10rm the follOwing 
steps : 

1. Power down yourcompufer. Set the power switch onthe 
computer and any other units conneC1ed 10 your coftl)uter 
(expansion un~ . exlernal drives. elc.) 10 Ihe OFF posWon. 

2. Unplug ALL power cords from the computer unit, oxpan­
sian unit, etc. Wt\RNINGnFailure 10 complelely power off an 
components and unplug all power cords COUIe! result in serious 
etectrical damage to your computer system. 

3. Unhook trom your computer system all anached 
periperhals {keyboard, monitor, etc.) andsel well awaylrom your 
working area . 

4, Remove the plastic shipping wrapper from the diskette 
drivers) unit. Open the door(s) on the diskette drivers) and 
remove the cardboard insert(s) u sed to proted yourdrive's heads 
during shipping. 

5. Remove the cover from your cO""uter and set well 
aside . (See your system maintenance mal'JJal for rerTY)val.) 
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6. The controller card can now be installed in one 01 the 
system expansion slots located at the inside left rear 01 the 
computer unit. 

7. To install the controller card, lirst 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 previously removed, 
through the retaining bracket atthe back of the controller card and 
secure to the rear panel of the computer. The controller card is 
now installed. 

11. Attach the connector of the ribbon cable supplied by 
Flagstaff 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 NOT CHANGE ANY SWITCH SETTINGS INSIDE 
YOUR COMPUTER. 

13. If you are using a S1W or 3112" drive without a buill in 
power supply. the power cable needs to be installed. 

14.a On machines with one internalS 114" drive, an unused 
cable and connector will be hooked 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 
unUiied power cable. 

14.b On machines with two internalS 114" drives, unplug the 
powercablefromoneofthe internal drives. Plug the 'Y' connector 
end of the Flagstaff Engineering power cable into the socket into 
the power cable that was disconnected Irorn the drive. Route the 
remaining end olthe Flagstaff Engineering cable cut the back of 
the computer. (See figure 7.) 
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15. Replacethe cover on the compulerand secure the cover 
10 the unit wilh the cover mounting screws previously removed. 
(See your system mainlenance manual for replacement.) 

16. Reconnect all external drive cables. 

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

(The colored stripe that appears on the cable MUST be at pin 1 
of the 8" 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, diskette 
drives, expansion units, 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 uni!, cable(s) not reinstalled, or the controller card is 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 once 
again to verify that all instruction steps have been properly 
completed. If the problem cannot be resolved, first consult the 
trouble shooting addendum atthe end of this manual, orcall Flag­
staff Engineering's TechnicaVCustomer 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 common problems and correc­
tive actions that may be taken to resolve problems with Flagstaff 
Engineering external diskene drive systems. Problems that may 
occur with systems generally fall into one of the following three 
categories: 

External diskette sub-system hardware problems 
Environmental problems 
Conversion problems 

Two programs that are provided with Flagstaff Engineering 
systems to diagnose problems are CHECK8 and VERIFY8. 
These two programs help indicate specific system and environ­
mental problems that may be manifested during the conversion 
process. These two programs are always to be run when a 
problem occurs to define the exact cause of the failure. 

SUB-SYSTEM PROBLEMS 

1. MACHINE WON'T BOOT 

PROBLEM: 
expansion slot. 

Diskette controller card improperly sealed in 

REMEDY: Power off machine and reseal card. 

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

REMEDY: Restore original IBM card 10 system and pul 
external diskette controBer card in empty expansion sial. 
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2. 601 ERROR (Ocx:urs Wring bool operation.) 

PROBLEM: tBM floppy oontrollercard has been replaced by 
extemal diskette controller card. 

REMEDY: Restore original IBM card to system and put 
external ciskette COnltoller card In e~ expansion slot. 

PROBLEM: 
FLAGIO.$Y$ 
operation. 

REMEDY: 
interrupt lines. 

Machine was re·booted (warm bool) before 
device driver relurned from a external diskette 

COkt boot machine 10 resel DMA channels and 

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

PROBLEM: Indicates con\roler card is misallgned in the 
expansioo slol , or Ihat the card is not making oorllact with al1l he 
connectors in the expansion slo1. 

REMEDY: POWER DOWN MACHINE IMMEDIATELY. 
Remove the oontroller card and reseatlhe card as described in 
section 4 .0 . 

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

PROBLEM: 

REMEDY: 
plugged in. 

Diskette drive unit unplugged. 

Make sure powor cord for Diskette drive(s) is 

-. - - - - - --- ---
PROBLEM: Diskette drive unit powered off . 

REMEDY: Make sure diSketle drive power S'Nitch is on . 

PROBLEM: Dlsketle drive not connected 10 controller carel. 

REMEDY: Reseat ribbon cable connectors on diskette 
oonlroler card and diskette drhte(s) . 
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PROBLEM: Ribbon cable reversed going onto diskette drive 
(red light always on). 

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

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

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

----

PROBLEM: Diskette in backwards. 

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

-----
PROBLEM: Inoperative 5 Vol1 powersupply in diskette drive 

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

5. 0" DRIVE LIGHT ALWAYS ON 

PROBLEM: 50 conductor ribbon cable is reversed on edge 
connector al rear of drive. 

ACTION: Power down computer and disk drive. Remove 
cable from the rear of drive. Untwist the cable and reconnect with 
red ~ne on cable facing up. 
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ENVIRONMENTAL PROBLEMS 

1. DMA OVERRUN r.-ESSAGE . (Utility and diagnostic 
programs report OMA OVERRUN when executed.) 

PROBLEM: This usuany occurs only when system is in­
stalled on PC Compatibles and clones. Generally due 10 unsup­
ported IBM delinad control signals on bus orBIOS incompatIbIl­
ity. This message indicates that a DMA transfer has failed. 

REMEDY: ChangeCONFtG.SYS lileand .... mpersoncard 
10 indicate OMA cflannet 1, 1003 operation . 

2. COMMON ERROR MESSAGES GENERATED BY 
MtSSING OR INCORRECT CONF1G.SYS FILE 

--
CONF"f3.SYS/ CAAO ~~7. Ci-£CI<S ~'m ~ ow. IRQ • 0M.t. lAC RESULT RESUlT 

NONE 2 • BAO DISK COMtAAN BAD DISI( COMMAND 

NONE 3 MACHINE REBCX)T OISK SEEK FAILEO 

, • 3 UNKNOWN ERROR UNKNOWN ERROR 

, • , 3 UNKNOWN ERROR UNKNOWN ERROR 

, , • , DMAOVERRUN INVALID DISKETTE FORMAT 

, 3 , • UNKNOWN ERROR UNKNOWN ERROR 

3 ! , • UNKNOWN ERROR UNKNOWN ERROR I 
3 1._2 .3 _ .~~ OVERRUN NVALID DISKEne FORMAT 

3. DRIVE NOT READY OR UNKNOWN ERROR ON ONE 
DRIVE OF TWO DRIVE SYSTEM WHEN PCJ36 COMPUTER 
INTERFACED TO SYSTEM. 

PROBLEM: PCf36conliguration conlrol~ng requests tor tirsl 
external drive (DOS diskette drive number three). 

REMEDY: Change device select iumperonB" drive to drive 
select number 2. or change PC/J6 start-up lites so lnal no virtual 
disketle drives are delined. 
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4. DRIVE NOT READY OR UNKNOWN ERROR ON 
EXTERNAL DRIVE NUMBER ONE WHEN USED ON SYSTEM 
WITH IBM$UPPlIED EXTERNAL31/2" DRIVE. DRIVE MAY 

we INTERFACED TO IBM 31/2" D1SKETIE CONTROLLER 
~ARO IN AN IBM PC/AT, OR THE BACK OF THE INTERNAL 

IBM DISKETTE CONTROLLER CARD IN AN IBM PC OR PCI 
XT. 

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

REMEDY: Change device select jumper on 8" drive to drive 
selecl number 2. Add parameter to FLAGIO.SYS device driver 
statement in CONFIG.SYS file to read as follows: 

DEVICE_FLAGIO.SYS (D;2,6,3EB) (T ;2,6,350) E=2 

The added parameter, E-2. will pass all requests for DOS drive 
2 (the first external drive) to vector being controlled by 

,. DRIVER.SYS. 

DRIVE SYSTEM WHEN PC/36 COMPUTER INTERFACED 
TO SYSTEM. 

CONVERSION PROBLEMS 

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

NOTP This message is normal in many programs during format 
identification. If the message is followed by "GOOD 
OPERATION", then everything is as it should be. II the message 
persists, the following problems may be occurring: 

PROBLEM: 
diskette. 

Diagl10stics being performed on hard sector 

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

Installing the Flagstaff Engineering 8 
inch diskette system on your IBM PC, PC/XT 
or PC/AT computer is quite easy. The 
diskette controller card supplied with th e 
system must be installed inside your 
computer. If you have pr eviously 
installed IBM or third party controll e r 
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 i nstallation procedure i s present ed as 
a step-by-st e p series of instructions. 
Please don't hook up any part of the 
syst e m unti l 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 corr ectly in a 
min i mum amoun~ of time. 

1.0 SYSTEM DESCRIPTION. 

When you unpack the 8 inch diskette system 
from the shipping carton, you should f i nd 
the following p i eces: 

1.1 An 8 inch diskette drive enc l osure 
contain i ng either one or two diskette 
drives. Th is unit contains its own power 
supply and power cord. At the back of the 
unit 1s a 50 conductor edge connector 
This connector wi ll be used to interface 
your 8 i nch dr i ve{s) to your computer. 
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1 .2 
mus t '" d iSkette COntroller card.. This card 

be I nstalled i ns ide Your computer . 

I., A 50 Conduc t o r r1 bbo n cable. The 
Cabl e ha s identi ca l 50 pin co nne c t o r s o n 
e ach end , fhla cabl e Is used to conneCt 
th e e in c h d iske tt e dr ive(s ) to th e 
d iakette Cont r ol l er c ard inside YOur 
comp ut er , 

'. 4 A S 1/4 i n ch dis t rib ut i on disk ett e 
labeled UT[ LI Ty/e. Tb i s dist r i buti on 
di sket te Con t ain s di agnosti c and utility 
programs. These programs viI I be used to 
conf ir m proper installati on of th e system, 
and fur nish utility r outines fo r use vi th 
e i nc h diskettes. Th e s Qftwar e on th is 
d isket t e must be used wi t h I BM PC- DOS 
ve rs io ns 2 .0 or higher. 

Compl ete info rma tion on the diagnostic and 
uti li ty pr og r ams 1s contained t n t he 
Utility/ B So ftwar~ Doc um ~nt at ion Manual 
provided wi th you r system. 
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2.0 DISKETTE CONTROLLER CARD DESCRI PTION. 

The d i skette con t ro ll er card inc luded w1th 
your sys tem i s one o f two types . The card 
1s ei ther a Mode l S or a Hode l O. 
depen ding on t he system spec i fications 
g i ven to Flags t aff Eng ineer i ng when you 
placed your o rder. To prope r l y instal l 
your diskette card, y ou must I den tify the 
type o f card you have. 

2. 1 Card Type I dent ificat1 0n 

The d1skette con troller card has three 
edge connectors. There is an e dge 
connector on eithe r end o f the card, and 
an edge conn ector on the bott om of t he 
ca r d. A metal bracket is attached to the 
baok edge of the card. The top of the 
hracket has a s l o t for a reta i ning s crew 
llse d to anc hor the card against t h e rear 
panel of the computer. The f r o nt of the 
car d 1 s the en d wi thout the r l!: ta l n i ng 
bracKet. 

The contr o l ler car d shipped with your 
system has a qua lity con t r ol tag loc a ted 
on the component s i de o f the ca r d. Thi s 
t ag .... ill have either a lette r " D", or 
~S" pr lntl!:d on i t. A Model 0 con tro ll er 
ca r d I e indica t ed by a "0" on the t.as. 
A Model S controller card Ie In d icated by 
an "S" on the tag. 

The Mod e l S d iskette con troll e r c ard 
provides inte r face an d control function s 
f o r' '} 1/4 i nch diskette d ri ves and 8 i nch 
dl ske t~e dr i ves . The Mode l S d1 sk e~te 

cont r o ll er c .. rd is de.6igned to re pl ace t he 
stand ar d I BM controlle r card In yOllr 
comp uter. 
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The Model S controller card can be used 
with an IBM PC or IBM PC/XT computer. The 
Model S card CANNOT be used with an IBM 
PC/AT computer. 

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

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

To install your 8 inch disk~tte syst~m, 
perform the following steps. 

3.1 Set the power switch on the computer 
system and any other units connected to 
your computer (~Kpansion unit, etc.) 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 cabl ~ and then 
remove the monitor from the top of your 
computer. Move any ~xternal devices 
(keyboard. monitor, printer, etc.) away 
from your work ar e a. 

3.3 Remove the plastic sh i pping wrapper 
from the 8 inch disk~tt~ drivels) unit. 
Open the door(sl on the 8 inch diskette 
drive(s) and remove the cardboard insert 
used to protect the drive heads during 
shipping. 

3.4 The cover of your comput~r unit must 
be removed to install the diskette 
controller card. Remove the fiv e cover 
mounting screws at the back of the 
computer. 

3.5 Slide the cov ~ r 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 th~ computer unit. 
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,. 6 If you are installing a Mode l S 
diskette cont rol l er c ard, f o llow 
instructions'. 6.1 through). 6 . 11, then 
cont inue your installation by going to 
inst ruction }.B If yo u ar e i ns talli ng a 
Model 0 di sket t e control ler car d . sk i p 
instructi ons }.6.1 through 3.6.11 and 
s tar t at instruction J.7. 

}.6. 1 Mode l S Card I nstallat ion. 

In e tall th e Model S c ard by firs t locati ng 
th e IEM di s ke tte c on t rol ler card supplied 
with the computer. The I BM di skette 
cont r o l l er car d i s no r mally l oc ated i n t he 
expans ion slot closes t to t he power 
supply. The IBM car d can b e easily 
identi fi ed by the rib bon cab le that r uns 
betwe en t he car d itself, and the 5 1/ 4 
inc h di skette drives a l rea dy 1n the 
co mp uter. 

3.6.2 Mark th e t op o f the r ib bon c abl e 
connec tor a ttached to t he I BM card wit h a 
small piece of mask i ng tape, Or felt 
tipped mar ker to in dica te th e top of the 
connec t o r . 

}. 6 . 3 Un sc r e .... the retaining se re .... loca ted 
at the top rear of th e IEM disket te 
contro l le r c ard. 

3.6.4 Lif t the car d f ree fr om it s 
expansi on slo t. 

} .6. 5 Remove t he ribbon cab l e con nector 
t ha t you pr evi ous ly marke d wi th masking 
tape o r fel t ti p marker from the IEM card . 

J .6 .6 Plac ~ the IBM c a r d in a s afe 
storage a rea. 
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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 Model S diskette controller 
card. Remember, the front of the Model S 
card is the end without the metal bracket 
on it. 

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

3.6.9 Attach the connector of the 50 
conductor cable supplied by Flagstaff 
Engineering to the edge conn ector at the 
rear of the Model S controller card. The 
red arrow on the cable connector MUST be 
pointing up. 

3.6.10 Hold the Model S controller card 
by th e top and firmly press the bottom 
edge connector of the card i nto the 
expansion slot in the computer. 

3.6.11 Place the retainer screw 
previously removed through the retaining 
bracket at the back of the Model S card 
and secure to the rear panel of the 
computer. Th e Model S controller card is 
now instal l ed. 
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'.1 Model D Card Installation. 

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

'.1.1 Remove the expansion slot cover. 

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

'.7.) 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, the rear edge of the card is the 
edge with the metal r~taining bracket 
attached. The red arrow on the cable 
connector MUST be po i nting up. 

'.7.4 Hold the Model D controller card by 
the top and firmly press the bottom edge 
connector of th e card into the expansion 
slot in the computer. 

'.1.5 Place the retain i ng screw that you 
previously removed, through the retaining 
bracket at the back of the Model D card 
and secure to the rear panel of the 
computer. The Model D control l er card is 

now installed. 
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' . 8 DO NOT CHANGE any switch set ti ngs 
jnside the oomputer. 

' . 9 Re p lac e th e c over on th e c omput er a nd 
s ecure t he c ove r t o the uni t wi t h t he fi ve 
cover moun ttng sc r e ws prevtou s ly r emoved . 

, . 10 Reconneo t al l e~ te rnal devic e 
c ables. 

3 .1 1 Attac h the conn e c tor of t h e 50 
conductor cable s uppl1 ed by Flagstaff 
Eng i neeri ng to the edg e connec t or l ocated 
a t t he r ear of t he e inc h diske tt e drive 
unit. Th e r ed a rrow on t he con nector 
s hould be po i nte d up . If your 8 i nch 
diske t te unit ha s two dr i ves, your 
int erface cab l e wi l l h ave t~o c a ble 
connec t.or s 
dr ive. 

At tach a conn ector to ea ch 

3 .1 2 Plug any power cabl e s fr Om the 
COlllpu ter , 8 inch d ri ve, expansion unit. 
etc. bac k 1n t o your e l ect ri cal out l et s . 

}.I' Power on your comput er sys t e~ a nd 8 
l nch dr ive. 

'.1 4 The re shoul d be no error messag es 
d i s p l ay e d after t he com pute r i~ power ed 
up . If an e r ror messae;e i s di s pl a,ye d. th e 
mos t l i kely causes ar e i mpr operly set 
swit ches i nside the computer unit. 
c a ble's) not r einst a l led, or t he 
controll er c a rd not p rop e rl y s ea t ed in the 
e xpa ns ion soc ke t . I f an er ror mess age 
oc cu rs, p o~e r off th e sy s tem a nd ch eck 
f or pr ob l ems by 801 ne; through t he 
Ins talla ti on instruc t i on s t o ver ify th a t 
a ll inst ruc ti on s teps have be en c ompl e t ed . 
If th e pr ob l em cannot be re$o l ved , c a l l us 
a~ 6 ~2 · 774_ 5 1 88 fo r as si s tance . 
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4.0 SOFTWARE INSTALLATION PROCEDURE 

To us e the B inch diskette drive(s) with 
you~ computer system, a software lIe 
dr i ver MUST be I nc l uded In DOS when DOS is 
booted into y our system. The fol lowi ng 
Instruc t ions will detai l the ins tallation 
of the I /O driver. 

4.1 A 5 1/4 inch distr i buti on diskette is 
included with your B inch diskette drive 
system. This distribution di s kett e is an 
important addition to your software 
li b ra ry, since it contains diagno s tic and 
uti l ity p r ograms that su pport th e 8 i nch 
drives . Before you do anything e l se wit h 
y our compute r , load th e DOS DI SKCOPY 
ut il ity program from IBM and MA KE A BACKUP 
COpy OF' THE 5 1/ 4 INCH DI STRIBUT I ON 
DISKETTE SUPPLI ED WITH YOUR FL AGSTAFF 
ENGINEERI NG SYSTEM. After you have 
fin iah ed making the backup copy . store the 
o rigina l diskette in a safe place. 

4 .2 A d iskette dev ic~ driver module MUS~ 
be inc l uded in the DOS you boot into your 
computer t o pr o v i de suppor t for t he B inc h 
dr !ve{s). Each volum~ o f a d iske tte o r 
h a r d d J s k tha t is us e d t o boo t fr om MUST 
c on tain a copy of the devi ce driver module 
an d a CONF I a .SYS file vhi ch specifies that 
the dev ice dri ver is t o be loaded into the 
system. Tvo separate de v ice driver 
modu l es are included on the 5 1/4 i nch 
d istribution diskette . Th e mo dule you 
copy on to boa table vo lumes is defin ~d by 
t he type or d i skette cont r ol l er card 
i nsl a l led in your compute r . 

I f you have a Mod ~ l S di ske~t e con trol ler 
c ard. you mu~t U ~~ dev i c e d ri ver BI GS.COM. 
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If you have a Model D diskette controller 
card, you must use device driver BIGD.COM. 

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

4.3 If you have a Model S diskette 
controller card installed in your system, 
perform insta l lat i on steps 4.3.1 through 
4.3.2 and th en go to instruction 4.5. If 
you have a Model D diskette controller 
card installed in your system, perform th e 
installation starting with instruction 
4.4. 

4.3.1 To support a Model S diskette 
contro l ler 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 creat e d 
on bootab l e volumes to specify that module 
BIGS.COM should be loaded into the system 
when DOS is booted. If your system does 
not al ready use a CONFIG.SYS file. then 
creat e the f ile by copying CONFIGS.SYS 
from the distribution diskette onto your 
bootable volume s . After you have copied 
the file. ren a me the file CONFIG.SYS. If 
your system already us e s CONFIG.SYS, th e n 
the following two stat ements must be a dded 
to th e file: 

DEV I CE ~ BIGS.COM 

BUFFE1-{8 . 4 
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4.4 To support a Model D diskette 
controller card, copy module BIOD.COM from 
the distribution diskette onto bootable 
volumes you will be using. 

4.4.1 A CONFIG.SYS rile must be created 
on boot able volumes to speciry that module 
BIGD.COM should be loaded into the system 
when DOS is booted. Ir 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. A~ter you have copied 
the file, rename the file CONFIO.SYS. I~ 

your system already uses CONFIG.SYS, then 
the rollowing two statements must be added 
to the ril e : 

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 
chang~d. Some device drivers may need to 
be loaded in a certain order to operate 
prop e rly. The BUFFERS parameter may also 
need to be changed for your system to 
operate. If you experience a problem with 
th i s, then give us a call at 602-774-5188. 

4.5.1 Vith CONF I G.SYS and e i ther BI GD.COM 
or BIGS. COM installed on your boatable 
volumes, reload the DOS inlo your 
computer. If the boatab l e volume has be e n 
set up properly, then a message will 
appear on your screen ver i fy i ng that the 
Flagstaff Engineering 8 inch diskette 
device driver has been loaded. This 
message should appear BEFORE the system 
date and tim~ message. 

4.6 Your 8 inch system is now installed 
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5.0 SYSTEM VERIFICATION 

8 inch diskett~ handling. 'l'he 8 inch 
diskette drive unit~ supplied with your 
system operate in a different manner from 
the 5 1/4 i nch drive units on the IBM 
computer. 8 inch diskettes must be 
inserted into the drive(s) with the label 
side 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 8 inch diskette can 
only be written on wh e n the write protect 
notch is cov e red by a diskette tab. If 
the write protect notch on an 8 i nch 
diskette 1s uncovered. the diskette can be 
read by your computer, but not writt e n to. 

5.2 Th e 8 inch diskette drive(s) should 
be ch e eked for correct operation before 
using the dr i ve(s) to store data files or 
programs. A diagnostic program called 
CHECK8 is provided on the d i stribut i on 
diskette. The CHECK8 program is designed 
to test the 8 i nch diskette system 
hardware and diagnose any problems found. 

5.2.1 Use a good qual i ty double s i ded 
doubl e d ensity 8 inch diskette (IBM 2D) 
when runn i ng CHECK8. CHECK8 will run 
using a single sided diskett e . but only 
Head 0 wi ll be checked for operation on 
your 8 inch driv e (s). A double side d 
double density diskette is requi red to 
make sure both d i Skette dr i ve heads are 
working properly. 

5.2.2 USE A BLANK DISKETTE WHEN RUNNING 
CHECKS. ALL DA TA ON THE 8 INCH DISKETTE 
WILL BE DESTROYED. 
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?~ Load CHECKS from the 5 1/4 inch 
distribution diskette. After loading, the 
program will display a message and prompt 
the user to insert an 8 inch diskette into 
the drive and select either the first 
(device 1) or second (device 2) drive 
unit. Insert the diskette into the drive 
and then type the appropriate number for 
the drive you want to check and press 
ENTER. 

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

5.~.2 Ttle number of temporary read errors 
displayed when running this program should 
not be greater than two. If any permanent 
errors occur, you should retry the test to 
see if the errors always occur at the same 
diskette location. If the errors occur at 
the same diskette location, the problem is 
most likely a bad spot on the diskette. 
Use a different diskette and rerun the 
program to make sure the problem was with 
the first diskette. and not the system. 
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This manual is designed to assist the user whh the diagnostic and utiUty 
programs that make up the Flagstaff Engineering Diskette Connection 
System. The Utilites!8 disketla contains the following files; 

DEVICE DRIVERS AND RELATED FILES: 

CONFIGD.SYS 
CONFIGX.SYS 

FLAGIO.SYS 
FLAGX.SYS 

FLAGINS.SYS 
INT13C.ASM 

DEMO.C 

Configuration file for disk8tte controller card. 
Configuration file w~h sample DOS device 
paramaters. 
Device driver lor diskette and tape controller cards. 
D9vic8 driver to allow US9 01 axternal d9Vices as 
DOS drives. 
Installs table entiras for FLAGX.SYS 
8088 assembler source file lor d8Vic9 driver 
access. 
Source code in "C" lor deVice driver access 
demonstration. 
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OIAGNOSllC PROGRAMS: 

"CK6 
~IFY9 
FILEGEN 
ID8 

unUTY PROGRAMS: 

CPY8T05 
CPY5T08 
COPY6 
EDIT6 
DOSFMT6 
FMT6lNS 
DCOPY 
DF ILE 

Check "xternal drive ,eadlwrite. 
Check external drive operations. 
6uild OOS lest data Ue. 
Display diskette sector ID's. 

Copy oxternal diskstt" dala to DOS liles. 
Copy DOS liles 10 ellternal d iskette!. 
Duplicate 8" d isketlos using iii single drivo. 
Display and ed~ external diskette sec:tors. 
Format external DOS diskettes. 
Installation 01 diskelte formal in OOSFMT8. 
Copy DOS fie to sm aller l iles. 
Display/edrt DOS lile rllCl:lrds. 

ABOUT THIS MANUAL 

't the seclions describing program operations, keyboard entries a,. 
indicated by kllY names or characters insids angle brackets : 

means the .. EtnER~ ksy: 
means The "Y' key; 

<ENTER> 
<V> 
<O,oo h msans The digits 0, " 0, O. and 1. 

PROGRAM OPERATION 

The programs may be copied to and executed hom any OOS diske1te or 
hard disk volume desired. Program s are run by typjng thair names at ths 
DOS system prompt: 

A ) <:program nams> 

Program p rompt s fo r key entries am issued by Ihe programs in I he lo"~s: 

(DEFAUl TIRANGE OF ENTRI ES) arod 
(D E F AU L TIOPTION 1. OPTION2, OPT ION3) 
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At the prompt, "ENTER DRIVE NUMBER (112-4)?", pressing the 
<ENTER> k.y will seled the defaut! entry of "I". Optional values may 
be entered by pressing <2>, <3>, or <4> followed by the <ENTER> key. 

EXTERNAL DEVICE TYPES 

The utility and diagnostic prog rams can access several types of extern al 
devices through the Flagstaff Engineering diskette controller card. The 
programs wiK prompt the user for the device type being used. External 
device types are indicated by a single alphanumeric character. Device 
types for diskettes and drives are: 

Tebl. 1: External Device Types 

8: 8" diskette or drive. 
5: 5-1/4" 48 TPI360K device or drive. 
Q: 5·1/4" 96 TPI 720k quad density. 
H: 5·1/4" 96 TPI 1.2 meg. n;gh density. 
3: 3-112"135 TPI300 RPM drive. 

(3-1 (2." Dala General diskettes.) 

EXTERNAL DEVICE NUMBERS 

The utility and diagnostic programs access up to four (4) external 
dIskette drives through the Flagstaff Engineering diskette controller 
card. The programs will prompt the user for the drive number being 
used. External drives are indicated by a single numeric character. 
External drive numbers are defined as: 

first external drive off rear of diskett9 
controller card. 

2: second elcternal drive off rear of diskette 
controller card. 

3: third external drive aft fronl of diskette 
corrtrol19r card. 

4: fourth e)(jemal drive off frant af diskette 
contraller card. 
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ABOUT 8" OtSKElTES AND WRITE PROTECllON 

.O~Q US~~ lam~iaf .wrth using 5-114' disket1es, ttM method QI write­

.tlilCtlO~ 8 ~~ett" IS a)(ClcUy the opposite 01 what you're used 10. 
'Mlenusmg ~ drskeltllS, Ihere iTlust be II. writll-proll11d lab covering the 
notch In Ihe side oftlle diskette in ordllrto '11111111 10 it. An a'diskette is wr~Q­
pr~QCted when I~er" is ~tabov.IIM 1IOk:h. Moslolltwdiagnoslic and 
ul'l~ y programs Included In this packagg will issult an IllOf message 
similar to this; 

DISKETTE WRITE PROTECTED 

!' t~. program allempts to writQ 10 II. protected disk.ette. Wrrte"protlllctkm 
15 Irrllievant, 01 course, II the diske1\e is OtIly ~ing read (such as in 
CPV8TOSj. 

DEVICE DRIVERS 

When you install !!xtGrnal drives that "'8 connected to th ll Flagstalt 
~gering disk9t1e oonlroUer car<J, you must a lso instal a scf\wanl 
~Ie. called adevicedrive.-, thai theo~laling system (00$) uses 10 

communicate with the disk drive(s). Thll de ... ioe dri .... r is in a lila caned 
FLAGIO.SYS on the distributiol"l diskette. In order for your system to use 
this device dtiver, two conditions must be met: 

1. The devico driver (FLAGIO.SYS) must b. present in the root directory 
of any volumes-diskenes o r hard disks-that w i ~ b. used to boot the 
system (thG "boot volum.· is the d iSK or d iskene lhal is I rrst l ead at 
systllm slaM·up time). ThGrelora, if you plan on usiflg a number of 
diskettes to Slart the system from (in dlive A:). then eilch diskette must 
contain FLAGIO.SYS in the root directory. 

2. A spaciallillil used by DOS called CON F1G.SYS must also be present 
... thl! root directory 01 any "boot volumes: ond it must contain a 
statemenl lhal identil ies fLAG IO.SYS as a device dnvor to Ihe system. 
This is <In ASCII file that can be cr&ated Q( modified with any simple te~t 
editor, or cen be created diroctly from tho keyboard (see 
the section in the DOS reference manual on 'Creatrng a Batch filel· H 
)lour system doesnl already have a COtIFIG.SYS IIle, you can copy the 

" ~ CON FIGD.SYS from the distrrbution diskette onto your boatable 
vokJmes, then rename Ihe i lle CONFIG.SYS. CONF IGD.SYS us"'s the 
delaul! parametms lor fhe devicQ drr ... er. whIch are suitable 10 f the 
maiority 01 IBM PC/XTIAT systems 
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THE CONFlG.SYS FILE 

This statement, identifying the device driver to the systQm, must be 
present in CONFIG.SYS: 

DEVICE=FLAGIO.SYS (D=2,5,3E8) ( 

(The spaC'l belore the left parenthesis is requillld). 

This sets up the disk controller card with the delault values. H these 
values work with YOLlr system, then you probably don't need (or even 
want!) to know what they mean. lioweVQr. if your machine is a ·clon,," 
(non-IBM), or H you have other card s or devices installed in your machine 
(such as acommunications adapter/)( a sliIOOnd printer), then there may 
be hardware or software oonlicts that require changing these parame­

ters. 

See Appendix A lor a luller, more technical explanation 01 the device 
driver parameters. or contact technical support at Flagstaff Engineering 
lor advice (602) 779-334 t). 

The CONFIG,SYS filii musl also contain a BUFFEAS stOlternenl: 

BUFFERS=x 

where x is a number equal to or greOlter than 4. Add this statement if il 
isn't already ~ thl! j~l!, or modify the existing one ~ needed. 

If you are already loading other device drivers in CONFIG.SYS. you 
may need to change the order of DEVICE statements for the system to 
op€rate correctrr. The order 01 statements is the order in which the 
device drivers are actuarty loaded by DOS. If changing this dOlisn't 
resolve a problem, refer to the discussion 01 drivGr parameters above. 
At~er CONFk3.SYS and FLAGIO,SYS are W1stalled, you must rebootlhe 
system lor the dGvice driver to be installed (use the thrQe-key <CTRb.­
<ALl> <DEl> ' soft" boot, or lurn the machine off, then on again). 

11 everything has bQQn propGrly set up, a message should appear 
v9rilying that thlil Flagstaff Er>gir>ea-ring diskette device driver has beGn 
kladed: this message should appear BEFORE the system tima and date 
messages. il any. 11 this message doesn't display, either CONFIG.SYiI 
or FLAGIO.SYS arQ incorrect or ilre not present on the rool diractory ~ 
Ihe bool volume. 
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Note thaI the device driver, FLAGIO.SYS, makes the diskette controller 
card and the drives attached to it available to the system as an 110 device. 
~ NOT, however, let the system use these external driv9S as DOS 
II!I"'CIiS. DOS will not be able to communicate lothe drive, which means 
that you cannot use the DOS COPY or OIA commands on Ihisdrive, or 
run any applk:ations that expeclto usa the driva as a DOS drive (e.g., 0:). 
In order to make DOS recognize the drive asa DOS device, with a drive 
leIter assigned to ii, you must install a second device driver known as 
FLAGX.SYS. This lile is also on your distribution diskette. 

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

The secondary device driver FLAGX.SYS delines external Flagsta!l 
Engineering drives as legal DOS devices. ¥ou must use this driver if you 
need to use the DOSFMTB program. other application programs or DOS 
commands, such as COPY, DELETE, DIR or TYPE, to access DOS 
diskettes in the external drives. 

FLAGX.SYS contains a table of diskette formats (maximum of 16). As 
~bled. this device driver contains NO entries in the format table. 
IIIII"'ries are placed in the table using FLAGINS. When installed, each 

entry in the table must be given a name of from 1 to B charaders. This 
name is then used on the command line in CONFIG.SYS 10 pass format 
information for a specilic external drive to FLAGX.SYS. 

II only thlil name and device type are specified, then the device driver 
obtains the remaining parameters lor the BPB from the boot record at a 
DOS diskette when it is read. This lype of entry allows diskettes using 
different formats to be freely exchanged in the same diskette drive. For 
diskettes which do not have valid bool sectors. all the parameters must 
be filled in. In this case. the device driver will never aUempllo read the 
boot sector from the diskette. 

INSTALLING PARAMETERS INTO FLAGX.SYS (FLAGINS): 

Run this program to add or modify the diskette type table Pn the device 
driver FLAGX.SYS. The iocatioll 01 external diskel1es must be specified 

~ ~n the command ~ne all CONFIG.SYS. 

Utility/B Device Drivers 2-3 



FL. ... GINS -Instllll!!;g parameters Into FLAGX.SYS 

The glllnlilral form of Ih. slICOIldary device driver statemenl is: 

Oevice.FLAGX.SYS d .. name [d_name' 

d _ E:demal drive number 1 to 4 
name _ Formal name a spec~jed atinstaJI tima with FLAG INS. 

The device driver parameters (d_name) crealelogical drr..es, each w~h 
a unique drive kltter (such as 0:); each logical drive associated w~h a 
physical device (thadrive idant~ied by -d"), and acenaintype of diskettQ 
(namQ); and Qach logical device is assignlKl a drr..lllietter in sequence 
by DOS, starting with the existing drives in the system. If your system 
hastwo5 114"drives (A: and B:) arld afixed disk (C:),lhe next logical drive 
assigned will be 0:. Since the drive letters are assigned to logical, not 
necessarily physical, devices, you can associate morathan one type of 
diskette with a physical drive, This can be confusing, so here's an 
9xample, 

The Iollowing CONFIG.SYS statement defines lour (4) logical drives: 

DEVICE_FLAGX.SYS (1 _IBM8SM, 128U, 3 .. QU, 4_HDU) 

The device names used on the command ~ ne were created in FLAG INS. 
In this example. IBM8SM is a defined lormat, single sided 8- DOS 
diskette (the boot sector 01 the diskette will be read by thill devica driver 
to deline physical format). QU is an undeHned, 511"", 96 TPI format. 
HDU is an undelined. 5 114" high density lormat. 

Assuming three (3) internal drives in the system (A:, B:, and C:), four (4) 
bgical drives will be added .. D:, E:, F: and G:. The drives will be set up 
as follows: 

Drive 0: uses device number 1 (Iirsl physical drive off 01 
exte rnal diskette conlrolle r card). 'SSM", which ind w:ates an S". 
single sided, single density. DOS disketle. 

Drive E: uses device number 1 (Iirst physical drive off of 
external diskette controller card). ~ is an S-drive that will 
access any valid DOS lormatted, 8" diskettes. 

Drive F: uses devk:e number 3 (third physical drive off of 
external disketterontroller card). It is a 96 TPI, 5111"drive that 
will access any valid OOS 101'matted. 96 TPI, quad density 
diskette, 
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Drive G; uses device number 4 (1ounh physical drive off 01 
*.o;1elOal dislleneconttollar cald). h is a 48 TPls I'''· drive Iilal 
will access any "ali(! 005 formatted. 48 TPI. quad density 
diskalte. 

PREDEFINED DISKETTE FORMATS 

FlAGX.SYS is supplied with Ihalo llowing Pfedelinoo format nan'lln: 

Format 
8" single sid&d, single density 

Name 
18M8lG 
IBMBSM 
I8MHO 
18M360 
IBM3 
IBMOUAD 
NEC8l G 
au 

8' double sided, double density 
5 114" 96 TPI. 1.2 meg. iligh density 
5 114" 48 TPI, 36ak 

HDU 
au 
5U 

• 3U 

Sample run; 
C> HAGINS 

3 112",72Ok 
5 " '' - 96 TPI, 72ak, quad density 
S" NEC. 1024 byte sector 
8' undefined 
5114" hiQ iI der"1s ity. undefined 
511<1 " quad density, undefined 
5 \14" 48 TPI, undefined 
J 112" , undefined 

lOnTef device drivel neme 10 In". 11 FLAGX.SYS 

FLACSTAFF ENG I NEERINC 
DOS ellernll de~iee drive. InslllI.llon 

EnTry n. me for IOld"'; • 
Diske41e Iype (i/SlJIHIO) b 

.. SPB,. -­Byl," per .. ctor c 
Secololl pet .I k>cellon ... nll d 
Re..".ed leeloll a 
Number of I.Is 
Number 01 dir.clory enTries g 
TOI.' seclors In media h 
Mlldl. de.crlpTor 
Sectors per FAT 

--Don.iTy (sid) ~ 

Sides (1 '2)) I 
FIt • • seelor{OI1 )"n 
Sectors/I'.ck n 

T~ ble enJ,y number p 

Aeply 

ESC:ebori ENTE',,"Upd ... ,,'oo,d I";Up~P,nlous PIIDn ~Ne.1 End" Done 
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Table 2: Otlve Unit Numbers 
typical 
assignment 

0: 1 sl intlirnal 5-1/4- drivo 
1: 200 in\04'naI 5-114" drive 
2: 1$1 axt4lrnal' driva 
3: 2nd ext,rnar dri ... e 
4: 31d external' dri¥e 
5: 4th extornal' drive 

8" 5-1/4' 
S'I5·1I4·13-1 /2" 
8'15-114'13-112' 
3-112' high-density 

• uternal dri ... e is defined by device selecl jumP'lr on drive 

Drive select jumpers are as follows: 
External Drive(s) 
1 2 3 4 

8" driver DSt DS2 DS3 OS4 
5-114- driver DSO DSt DS2 DS3 

Table 3: Device I Media Typ' Numb,rs 

(see second lable for media and formal description) 

• diskene type 

0, 5-1 /4' quad density. 961PI ,. 3-1/2' Data Gefloral 

" 5-114' !I1an"ard 360K PC format, 48 iPI 
3 5·1/4' PCiAT high dlinsily IL 2 megabyte) 

• S' standar" DOS interchango NEe lorma! 
5, S" -see below 
6, S" - see beJow 
7: S- -see below 
8,): currently undelimld (lor lu1urli use)_ 

disk media 0 0 . 00 . sector 

• size type ", .. Illes s ile 

0 5 -1 14" OSOO 80 112 512 -. 3-1/2- OSOO '" '" 512 -. 
2 5-1 14- OSOO 40 112 512 
3 5-114" OSOO 60 22' 512 • S- SSSO 77 " 128 
5, '" nson 77 72 256 , S" nsoo 77 9S 512 ,. S" nSOD 77 336 512 
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The d8vice driver parameters (d_l) ereal a logical drives, aad'I wi1h a 
unique dl ive lenel (soch as 0 :). Each logical drive is associated wilh a 
~ical device (Itle drive identJitid by 'd1. and aoorta'r'ltype etdiskene 
jIPr). Each lo~ical device is assigned a drive Kitt(lr in sequence by DOS, 

starting with Ihe ixisting drives in the system: if your system has two 5· 
1/4" drives (A: and B:) and a li~ed disk (e:), th., nelCt logical drive 
assigned w~ 1 be O~ Since the drive leners are assi\}Md to logical, not 
necessarily physical, devices, you can associate men than one type 01 
dlskenewith aphysicaldrive. This. isoonlusing, so an eKamplemayhlilp. 

The !ollowing CONFIG.SYS statement dafines 4 logical drives: 

DEV1CE"FLAGIOX.SYS (2:;4,2:6,4=0,5.3) 

Assuming 3 internal drives in the system (A:, B: and C :l. lout logical 
drivos will be added-D:, E:, F: ar.<l G:. Tha drives will be set up as 
follows: 

DRIVE 0 : uses de."fcG number2 (l sI uh~ rna!dri."oconneded 
to f lagstaH Engineering Controlhu Card). and is an 8" drive 
using type four (4) disks (standard DOS interchange NEe 
formal). 

DRIVE E: uses the same physical device;)s drive D: abo."e, 
since Ihe dovice number is the same, but ~ Is a separalG logical 
drive that reads and "",fla s IYP'l6 disks (S", n cyls., 95 l iles). 

DRIVE F: USQlsdev\ce nu mber 4 (3rd elctem aldri\leconneded 
\0 Flagslelt Engineering Controller Card), and uses type 0 
disks (S" t 14" quad density or 3· 112" Data General disks), 
depending on the physical drive typ". 

DRIVEG: uses device number 5 (4th ellemal driveconneded 
to FlagslaH Engineering Control~r Card). and uses type three 
(3) disks (5-1(4" high den.sl ty ). 

When setting up the corl liguration parameters. keop in mind that the 
dovice type must match the physical drive it is associated wilh. An S" 
drive cannol have a type number that tr ies to make it look like a 3- 112"' 
or 5-1/4" driVit. 

Toformat disksfo use in external drives defin ed as DOS devices thro<.lgh 
FLAGIOX.SYS. you can uS9fh9 DOSF'"MTB utility program 
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DIAGNOSTIC PROGRAMS 

Diagnostic programs al8 inctuded on In8 dl$lrlbUlion diskette 101 usa in 
verifying COllect di5ke!!o operation and tracing diskene problems. 

To ad an\, diagnostic program while h is running, pr i SS " CTAb <C>. 
On <xx:asion, Ihe Ccntrol-C sequence may no! teri1'llnat lil the program. 
If this occurs, press <CTRb <BREAK" ICllllnd the program . 

CHECK8.EXE 

FIlEGEN.EX E 
IDS.EXE 
VERIFYS.EXE 

s- diagnost ic programs incloo9: 

Check readlwfite operations 01 extarnal disket1e 
drives. 
Create DOS las t lilts. 
Display sector 10 's from flxt" rnal d iskettes. 
Varify tormat of externa l d iskettes and overall 
system operation . 

CHECKS.EXE 

CHECK!! cl1f~cKs S· diskettes and ver~ ios thallhey can be read 'rom and 
written to properly. Th is prog ram is used by FlagstaH Enginl'!ering to 
check and verily Ihlll operation of each external dril'9 reClil ivlld from the 
factory . 

CHECKB wi' ver ~y readlwrile Op8rahOnsol lhedrive by configur ing Il"Ie 
diskette wnll various seelor s i1:es in bolh single- and double·density 
Iormal~ Data IS wrir.en to the d iskette and then read back using each 
fOfmat to "eri!y operation . 

Aiter the ini!;al raadlwrite lesl, the program will relormat lhll diskette as 
doubll! -o ftnsily wit h Sl2-byle sedors. This diskette lormal is gana ral ly 
the most dithcuh to write data 10. II the program detects an erl"Ol while 
10rmat: ' f19 aI'Iy \lack, the program ", ill d isplay a non·zero status code. 
The program wilt then try to relolmalTha \f~k in question. Tile retry Is 
usually suocesslul. If Il"1e Track format' ing error sl ifl occurs after 5 retries. 
Ihe program Will ISSV9 a messa~9 1G use a dilferent blank diskette Icr lho 
tes!. 

After formatting is complete, tho p rogram will read slllected sectors on 
th e diskette. Thill rflad operat ioo will begin with cylinder 1. and the 
p rogram wi ll step lorward 1 t cywnders, reading a s irl9~ sedor l rom each 
cy tinder. The program w ill then stel) backward 5cylinders. again reading 
a s.iog le sector Irom each cyliooer. This pallarn 01 S1eppil"lg forward 1 1 
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cylinders. aOOlhen Sleppingbaclo.wald Scylirlders will ba repealed un:il 
cylJlder 76 is reached . ar the read sequence is complel te, the program will repeat the read 
test using a pattern 01 9 forward steps arod " badlward Sleps. The read 
lesl w~1 a mlinue using pallefflS 01 7 1000ard CIfld 3 backward sleps. 5 
flXWard and 2 bacltward steps, 3 forward and 1 backward steps, and 
fi nishwith 1 forward st l)p and 110 backward steps. 

CHECKS sllould be run with a good q vality double-sided, double·de!\s~y 
diskene. The program w~1 operate will; iI. single-sided diskene but wiD 
only verily operation 01 hsad 0 on the diskene drive. 

CH ECKa will DESTROY ALL DATA on thtltest diskene in th ll IIxlernal 
drive, so a blank diskene should be used with the program. 

RUNNING CHECKS 

Run CHECK8 by typing ~s name at the OOS sySlem prompt. Aller 
displaying a description message. the program will then prompt Ihe user 
~ enler a device type (see ' Exteffla l Device T'(f)8s." pagel -2) : enter 
<8>, <5>, <3:>. <0:>, or <H> foliowOld by <ENTER:> 10 iIld icate the 
devicetype being tested. or press <ENTER:> only to select an S' device. 
The p r~/am wUI promptlhe user to WIser! a blank diskelle inlo Ihe dlive 
and lMn s.eled the drive number 10 be tesled. 

Insen Ihe diskellil Into Ihe appropriale dri ve arod thin enter the d ri~e 

number to be tested or press the <ENTER> k. ey 10 select dr i~Q , . Th e 
program wi ll then begill iesting Ihe d, i~e. 

Alter tha drive has been tested. Ihe p'ogram Will prompt Ihe user 10 

repeat or end the test. Sefect the Elppropriate option by entering <Y:> 
or <N>, or " nd the program by pressing th e <ENTER:> key . 

The number ot lemporary read ""ors displayed when runnrng this 
program should nol begmatel" Ihao2. It's possible thaI a lew temporary 
errols might oocurwhili runn ing CHECK8 doo Simply 10 Ihe qU.1lil l'ollhe 
diskene used. II any perman"nl Blfo rs occur, you should rerun Ihe 
progr3m wilh the same diskette to see illhll errors occur althe same 
iceal ion. " the ellors occur at Ille same loc;).l iM. tt is likely thaI the 
di$kene has a bad spol on its surface. Use adil'"" n\ diskelle and r911,n 
the program 10 velily correct operal lOn ollhe drive. 
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DESCRIPTION; Fl l EGEN.EXE is des9ned locreale a DOStesili1e lor 
dia~nostic \lse. The program Cfeales s9quential fiJ;81:1 length records. 
oorulning fille byte f ixod fields. T he f ille ~te fields contaitl a s-dlgll 
r9OO«l number. The first record ollhe ril e has IiBlds coota ining the 
cilaraclll rs 00001. The SQoond rBCord contains f ields w~h the cl1araclars 

00002, etc. 

Records lenglhsmaybe l rom ItodQ96bytes. Upt060,OOO records may 
be created. Reoords may created as eitner ASCII or EBCD IC data. 
C~Hiage rell.lmlline leed pairs may be added to the endol each record. 

RUNNING FllEGEN 

Run FLEGEN by typing Hs name al the DOS system prompt. Aller 
displayinll a program descriptiol'l message, the program wi ll then prompt 
the USQrto enter a OOSfile namelortneteSldata. Emer a DOSfile name 
and press <.ENTER>. The program wil1 prOmpi the user to enter the 
numoer of lest data records to CrGal9 . 

Enter a number from 1 to 60.000 (do nol ir.c:looe any commas), Of Pless 
<ENTER> to select t OO lest records. Tht Pfll~ram will lnlll"l promplthe 
user 10 enter Iha rlllCOrd size In bytes. 

Enter a number lrom 1 104096, or press <ENTER> to select 128-byte 
records. The program will ask whel her the user wants 10 add acarriage 
return!!ine leed pail to the lind of each r9Cord. 

Enler <V> to add a CRilF. or press <ENT ER> to create records without 
CRrlFs. Theprogram will asloi whlflher Ihe user wilnls EBCOIC m ASCII 
data. 

( "ter <b 10 seleC1 EBCD(C da ta . or press <ENTER> 10 select ASCII 
data . Tht program will generate a l ile \lsing Ihe input parameters, and 
loen display a message indicating Ihe number 0\ records created. The 
proc;Jram w~llhen ask ~ Ihe USll r w<lo ... ls 10 creale aflO\hgr lile. Enter a 
OOS l ile ('arne 10 creale another test liIe, or press <ENTER> 10 end 1he 
program. 

DEFAULTS· 

File nama ; 
Number ol r8Cordf.: 
Record $Ize: 
eRllF i,.. rewrd: 
ASCII or EBCDIC: 

Utillty/S 

<ENTER> means Exit program. 
<ENTER> meallS 100 
<ENTER> mllans 128 
<ElHER> mean$ No 
<ENT ER> means ASCi! 
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SAMPLE RUN OF FILEGEN: 

. ~EN <entef> 

~ERATE TEST DATA FILE PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 91'6185 

ENTER DOS FILE NAME FOR TEST DATA _ PRESS ENTER FOR NONE? 
datatesl.dal <enter;. 

ENTER NUMBER OF TEST DATA RECORDS (l00!HOOOO)? <ente", 

ENTER RECORD SIZE IN BYTES It 2811·4096)? <96,. <enter:. 

DO YOU WANT A CR·LF AT THE END OF EACH DATA RECORD (N/Y)? 
<:enter> 

00 YOU WANT DATA IN ASCII OR EBCDIC (AlE)? <Emler.> 

CREATION OF DATATEST.DAT IS COMPLETED_ 
100 RECORDS WERE CREATED 

ENTER DOS FILE NAME FOR TEST DATA ·PRESS ENTER FOR NONE? 
<flnlar> 

IDB.EXE 

USE: Display sector IDs on external 8" diskettes. 

NOTES: IDB.EXE is supplied on the distribution diskette as an aid to 
determining nonslandarddisketleformats. Theprogram would normally 
be used during aver-the-phone technICal assistance. 

DESCRIPTION' IDB.EXE is designed to find and display sector ID 
numbers on exiernal diskettes. The program is used_ by Flagsta: 

Engineer!ng to, dd:~~9r~~~e ~:~I~::~t!l~dg d~:~~::~c~~r~ :~~:~~:S~lyT~e 
Program IS no h· I Ur\o"\nrt sta'f 

h I I FI"staff Engineering tee nrea s .-.-~ - . run at t e reques 0 

RUNNING lOB 

.. e at the DOS syst .. m prompt Aft~r a program 
Run JOB by typing Its nam d he rogram wililhen prompt Ihe '"ser 
description message IS dlsPI~l~~e~~al bevlce Types." p3ge 1-31. 
to enter a deVice type (see 
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Enter ",8"., <5". . <3>. <:0>. or ",H". followed by ..,ENTER> to indicala 
dolo'K:. t)'plt being t05ted, or pless ",ENTER:. ooly to se/acta" 8' c!evic'ill. 

Thapmg,,,m will Ihvn pI'Ompll lle user lO Insar1 a diskettQ inlo thQ drive. 
and enter the drive number in lISft. 

Illser! the dlskllno into the appropriate drive and then enter the drive 
number 10 be lasted or press <ENTER> only to seilld drillO 1. The 
program will prompt Ihe user lor Ille format of too diskette baing read. 
Enter a num~r from 0 to 7 \0 indicale one of Ihe following formats: 

O.128FM 
l oo256FM 
2oo5 12FM 
3 .. I024FM 

4 _ 256 MFM 
5 _ 51 2 MFM 
6 . 1024 MFM 
7 _ 2048 MFM 

NOTE : for 1110 purposes aflhis table. "FM" and 'MFM" have the loll owing 
meanings: 

FM _ 

MFM _ 
singw-density d iskette 
dOI1b1e-densily diskette. 

The program wi . prompt the usef 10 enter Iha cylirKklr and l1ead 10 be 
fdantili ed. Enter the cy linder and head as CCH, where ' CC" is 0 through 
79 . and ' W is either 0 or 1. 

Theprogram wili lhen anempt 10 l ead the cylinder selected. II the Sedor 
IDs can be tead. the program wilfdisplay 16 finesof stall1scodes. These 
slatus codes can be used 10 determine Ihe physical format of the 
diskeTte. The Sl.lluS codes for two conseculive sectors appear o n each 
status line. S I .l~US line are in Ihe fo llowing formal: 

SCS 1 S2CC HHRR NNOO .. 505 1 S2CC HHRR NN OO 

so .. St8tuS byte 0 01 NEC COfll rolierchip. 
S 1 " status byte 1 01 NEe controller ch ip. 
S2 = $latus byte 2 of NEe controller chip. 
CC ", cyl inder number. 
HH • head number. 
RR .. siCtor number (sector 10). 
NN .. sector size byte: 0 .. 128 byles 

Utllltyf8 

I .. 256 bytes 
2 . 512 bytes 
3 .1024 byles 
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SAMPLE AUN OF 108: 

!"1<ETTE SYSTEM Rf:AD SECTOR 10 PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING XXlXXlXX 

THIS PROGRAM WILL READ AND DISPLAY AU. THE SECTOR ID ON A 
SPECIFIED OI$J(ETIE TRACK 

DOYOU WANTTOTEST AN e", 5", 31 12, 5"..00, OR S"·HD DRIVE (8I5,3,Q, H)1 
<8nler> 

INSERT e" DISKETIE · ENTER DRIVE (112·4) WHEN READY1 <enter.. 

ENTER DISK ETTE FORMAT (0 _ 12eFM, 3= 1024FM. 4 .. 256M FM, 
7 .. 204BMFM)? <5> <erller:> 

ENTEflCYUNOERANDHEADFOAREAD s eCTOA ID(CCH)1 d)'O><IInIllr.. 

READING C't1...-01 HEAD=O SECTOR..ol 
GOOD OPERA TK)I.I 

5OS 1 S2CC HHRR NN 
~100 000 ' 0001 " 00 000 1 0002 

01 00 000 1 0003 
0100 000 1 0004 

0100 
0100 
0100 
0100 

000' 

"''' 000' 
000' 

OOOE 
OOOF 
000' 
0002 

0200 
0200 
0200 
0200 

0200 
0200 
0200 
0200 

0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 

0000 
0000 
0000 
0000 

DO YOU WANT TO REPEAT THESE TESTS (NIY)? <enter> 
A> 

VERIFY8.EXE 

USE : Verifylorma! and and ~eclor :!Iiza of exletna l diskettes. Verily read 
op&rat iOrls of QX!Qtnal drivel s} and conhrm correcl head al ig nment 

DESCRIPTION: VERIFYB displays the tormol! and sector size of a 
tormaned diskelle, and identifies poSSible head a~lgnmenl problems With 
exlemal diskel1e drives. VERIFY8 does a good Job ot t,nding even 
marginal drive problems. 

Utility/8 Diagnostics 3-8 



The program firsl examinas cylinder 510 delalminelhe diskette format­
ting. After the formal is identified and displayed, the program will 
measure the drive rotalion speed and display Ihe speed measurement 
in milliseconds. Normally, drille rotation speed is 166.7 milliseconds lor 
51/4" HD and S" 360 RPM drilles. 200 ms is normal for 300 RPM 3-11 
2" and 5-1/4" quad densitydrwes. 100.0 ms is normalfor3-112" 600 RPM 
drilles. 

The prog ram wii Ilhen pe rform a seek tesllo step the diskette drive heads 
forward and backward through all sectors on the diskette. The program 
w~1 begin the seek tast by reading cylinder 1, and then will step forward 
7 C'jlinders, reading a single sectorfrom each cylinder. The program wi!! 
then step backward 3 C'j~nders, again reading a single sector from each 
cylinder. The pattern of stepping forward 7 cylinders, and then stepping 
backward 3 cylinders will be repealed unlil Cylinder 76 is rllached. After 
this read sequence is completll, thll program will repeat Ihe 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 h;:ls been completed, the program will perform a read 
lest which reads a complete track. The number of read errors should 
again be zero. 

The program will then pertorm a track oop test to lIerity head alignment. 
Cylinder 70. head O. socIor 1 will be read 100 times. The number of 
tempor;:lry read errors should be zero. 

VERIFY8 may be run with any formatted high-quality double sided 
diskette. The program will operate with a single sided diskette but will 
only lIerify operation of head 0 on the diskette drille. 

IiERIF\'8 will not destroy data on the test diskette in the B inch drive. 

RUNNING VERIFYB 

Run VEAIFY8 by typing its name at the DOS system prompt. After 
displaying a program description message, the program wililhen prompt 
the user to enter a dellice type (see "External Device Types: page 1-
3). Enter <8>, <5>. <3>. <0>, or <H> followed by <ENTER>to indicate 
the device type being tested, or press <ENTER> by itseH 10 select;:ln 8" 4 
dellice. The program will prompt the user to insert a blank diskette into 
the drive ;:Ind then select the drille number to be tested. 
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Insert the diskette into the appropriate drivQ and then enter Ihe drive 
number to b4iI tested or press <ENTER> only to select drive 1. The 
~m will then begin lasting IIle drivQ . Aherecmpleling Iha lest, l he 
~ram w~ 1 pfOmpl the user 10 repeal the test Of end Ihe p rogram. 
Seleci Ihe appropriate option by entering <V> or <N>. Of end the 
program by pressing Ihe <ENTER> key only. 

II is possible that a lew temporary errors will occur while running 
VEAIFY8 depending to th e quality olthe diskette used, It any permanent 
errors occur, yo u shou ld rerun the program with the same diskette to see 
if the errors occur at the same location. II they do, ~ is likely that the 
diskene has a bad spot on its surface. Use a diHerent diskette and reru n 
Ihe prog ram to vQri fy correct operat ion of the drive. 

DEFAULTS: 

Delau~ entries lor p;ogram prompts a re; 

Device Type; 
Drive (lumber: 
Repeal Tesl: 

<ENTER". means S". 
<ENTER". key means drive 1. 
<ENTER". key means No. 

( 'DeSTRUCTIVE/NONDESTRUCnYE: 

VERI FY8 ~ destroy data on the test diskette. 
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SAMPLE RUN OF VERIFV8: 

A,.VERIFYS <enter,. 

DISKETIE SYSTEM VERIFY PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 3/15/85 

DO YOU WANTTOTEST AN 8",S",311'2",S"..QO, ORS"-HD DRIVE (8tS,3,O,H)? 
<linter,. 

INSERT 8" DISKETIE . 
ENTER DRIVE (112) WHEN READY,? -:wnte,-,. 

READlNG 8" CYL_XX HEAD_X SECTOR_XX 
GOOD OPERATION 

TEST01- DISKETIE IS 1 28 BYTE SECTOR-SINGLE DENSITY -SINGLE SIDE 

TEST 02 - DRIVE ROTATION SPEED IS 16S.S MSEC. (NORMAL~166.70R 
200.0 MSEC,) 

TEST 03 . SEEK TEST STARTED 
READING 8" CYL_76 HEAD_O 
SECTOR_13 GOOD OPERATION 
TEST 03 - SEEK TEST COMPLETED -
57,72 SECONDS - 00 TEMPORARY READ ERRORS 

TEST 04 - READ DATA TRACK STARTED 
READING 8" CYL_76 HEAD.O 
SECTOR~OI GOOD OPERATION 
TEST 04 - READ DATA TRACK COMPlETED-
00 TEMPORARY READ ERRORS 

TEST 05 - TRACK LOOP STARTED 
READING 8" CYL=70 HEAD _ 0 
SECTOR~1 GQ()[) OPERATK:>N XXX 
TEST05 - TRACK LOOP COMPLETED _ 
00 TEMPORARY READ ERRORS 
DO YOU WANT TO REPEAT TESTS (NIY)? <Imler,. 
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UTILITY PROGRAMS 

.... programs are included on the distribution diskette for use in 
rn:;~tting, displaying, and copying data between DOS files and external 
diskettes. A single-drive 8" diskette copy program is also provided. 

To exit any util ~y program while it is running, press <CTRl> <C",_ On 
occasion, the Control C sequence may rlol terminate the program. [fthis 
occurs, press <CTRl> <BREAK:> to end the program. 

The uti~ty programs inckJde: 

CPYBT05.EXE 
CPY5T08.EXE 

COPYB.COM 

EDITS.EXE 

DOSFMT8.EXE 

t1. 

Copy external diskette sectors to DOS file. 
Copy data from DOS iilas to sectors on an external 
diskette. 
Duplicate an 8" master diskette using a single a" 
drive system. 
Display and modify data on specific sectors 01 an 
external diskette. 
Format a DOS compatible external diskette. 

CPY8T05.EXE 

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

CPY8TOS is designed to copy sectors from an external diskette with an 
erased or invalid 1iIe directory, in order 10 recover damaged liles. The 
program copies the sectors onto a DOS lil9 on a diskette or hard disk. 
This program should only be used with [lon·DOS external diskettes or 
lhose with an erased or damaged file directory. To copy DOS files on 
or between OOS diskettes, use thEo standard DOS COPY command. 

Sectors from the external diskette may be copied to a DOS file on any 
drive, including a hard disk driVEl. Data can be copied from the source 
diskette to the destination file exactly as read, or EBCDIC-to-ASCII 
translation can be performed if needed. Most 8" IBM-farmi'll djskettes 
are recorded in EBCDIC, while DOS files on the PC are in ASCII. 

The program will identify the format of the external diskelte to be copied 
from and display the format. The sector SiLO' 01 th"6xtemCli disk",:te will 
then be used for the size 01 the re=rds written to Ihe DOS file_ 
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SAMI-'U= HUN ut- VI:::HIt-YH: 

DISKETTE SYSTEM VERIFY PROGRAM 
COPYRIGHT Fl.AGSTAFF ENGINEE RING 31151t1S 

DO YOU WANT TO TEST AN S".5" ,3 l iZ" .5·.ao, OR SO, HD OF'\\VE tSl5.3,a.H)? 
cenle"," 

INSERT 6" DISKETTE · 
ENTEA DFlIIIE (HZ) WHEN READY .1 c.I'IUlr:. 

READING 6" CYl.. XX HEAD~X SECTOR,.XX 
GCX>D OPERATIQf>.I 

TEST a I , DISKETIE IS 1 28 BYTE SECTO R .SINGLE DENSITY S INGLE SIDE 

TEST 0 2 , DRive ROTAT ION SPE ED IS 165.6 MSEC. (NORMAL. \OO .1OR 
2 00.0 MSEC.) 

TEST 03 , SEEK TEST STARTED 
READING 6" Cy\'K76 HEAO...o 
S ECTOR;13 GOOD OPERATIO N 
TEST 03 , S EEK TEST COMPLET ED · 
57.72 SECONOS , 00 TEMPORARY READ ERRORS 

TEST 04 . READ DATA TRACK STARTED 
REA DING 8" CYL_76 I-IEAD=O 
SECTOR=01 GOOD OPERATION. 
TEST 04 - READ DATA TRACK COMPLETED , 
00 TEMPORA~Y REAO ERRORS 

TE ST OS· TRACK LOOP STARTED 
READIN G S" CYL=70 HEAD .. 0 
SECTOR=01 GOOD OP ERATION XXX 
"TeST 05 , TRACK lOOP COMPLE"TeO ' 
00 TEMPORARY R EAD ERRO RS 
DO YOU WANT TO REPEAT "T ESTS tN/V)? <OOler > 
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UTILITY PROGRAMS 

~ programs are included on the distribution diskette for use in 
.m-atting, displaying, and copying databetwaQn DOSfilQS and external 

diskettes. A single-drive B" diskette copy program is also provided. 

To exit any utility program while it is funning. press <CTRb <C>. On 
occasion, the Control Csequence may not terminate the program. If this 
occurs, press <CTRl> <BREAK> to end the program. 

The utility programs include: 

CPY8T05.EXE 
CPY5T08.EXE 

COPVB.COM 

EDITB_EXE 

DOSFMTB.EXE 

Copy external diskette sectors to DOS file. 
Copy data from DOS files 10 sectors on an external 
diskette. 
Duplicata an S" master diskette using a single 8" 
drive system. 
Display and modify data on specific sectors of an 
axil/mal diskalte. 
Format a DOS compatible external diskette. 

CPYBT05.EXE 

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

CPY8T05 is designed 10 copy sectors from an external diskette with an 
erased or invalid liIe directory, in order to recover damaged files. The 
program copies Ihe seclors onlo a DOS file on a diskelle or hard disk. 
This program should only be used with non·DOS external diskeltrJ5 or 
those with an erased or damaged file directory. To cepy DOS files on 
or between DOS diskettes. use the standard DOS COPY command 

Sectors from the external diskelle may be copi ed to a [JOS LI e cn Jny 
drive, including a hard disk drive. D<Jta can be copied from !n e ~Ol:r~p 
diskette to thli! destination file exactly as read, o' EBCDIC-ie·ASCII 
translation can be performe-d if needed. Mas: e- IElM-'() ' rna' dd""t'es 

1\ are recorded in EBCDIC, while DOS fi'e,. a1 H-e PC ,Hfl i1 A ~<:II 

The program will identify the format of th e ex:e'lai diskette To 1-0,. eel' c·(: 
trom Jnd display the tormat. The secter s i~ ~ e' the ... I,' r,-" . I ri; <,k.· :I . - w i' 

then be used lor the Si78 01 th" rf!r;Cl r d.~ wri"'An to ~h fl [)OS i I~. 
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The data area to copy from the external diskette is defined by a starting 
and ending location in t9rms of diskette sectors. ThQ starting and ending 
location of the data area to be copied is specified as CCHSS, where "CG" 
is a 2-digit cyUnder number from 00 through 79, "H" is a I-digit head 
number (either a or I), and "SS" is a 2-digit sector number from 01 
through 26, d9p9nding on th9 specific formal of the diskette. The 
following table shows the range of possible values for various diskette 
formats. 

Table 5: SECTOR NUMBER RANGES FOR 
VARIOUS DISKETTE FORMATS 

diskette formats 

128-byte sector, single densityl 
256-byte sector, double density 

256-byte sector, single densityl 
512·byte sector, double density 

512-byte sector, single denshyl 
1024-byte sector, double density 

1024-byte sector. single densityl 
2048-byte sector. double density 

sector. 
range 

1-26 

H5 

CPY8T05 also allows the sall/ction of cartain physical disk format 
parameters to allow sectors to be read from nonstandard diskettes. 
Both the number of sectors per track and the inter-sector gap size can 
be changed. For moststarldard diskettes (such as IBM Diskette 1 
and Diskette 2), the default values should be selected by pressing 
<ENTER> when these prompls appear. Since this is a fairly !9chnical 
area, further discussion and tables appear at the end of this section. 

RUNNING CPY8T05 

Run CPY8T05 by typing its name at the DOS system prompt. After 
displaying a program klentifieation message, the program will prompt 
the user to antar a daviea type (se8 "External Device Types", p. t-3). 

Entsr <8>, <5>, <3>, <D>, or <H>, followed by <ENTER> to indicate the 
device type being tested, or press <E NTER> only to select an 8"device. 
The program will than prompt ths ustil rto insar! a diskette into the drive, 
ai"\d enter the drive number in use. 
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Insert the diskette ~o the appropriate drive, then enter the drive number 
a,"S1ed or press lhe c:ENTEFb key 10 select drive 1. 

~CDlC-tO-ASCIi protnpt wiU bo displayod. 

Enler <V> to select EBCDIC-to-ASCII conversion. Enter <N> or pross 
the <ENTER> key to copy the data "as is,· with no convarsion. 

The program then prompts Ihll usutr 10 enl8/' the starling CY~/lder. head, 
and sector number lor lhe data area on the external diskette that will 
copied to II DOS file. The entry fo rmat is CCHSS as explained above. 

Enter Ihe eyJinder. head, and sector numbel as a 5~igit number wilh no 
blanks between the digils. tt the <ENTER> key is pressed wirhout 
entering Ina CCHSS, Ihe program will end the copy operation. 

The program willhen prolJ1)t the us al to ente r the ending cyliMar, head 
and sector number (CCHSS) of the data area 10 be copiod. 

Entertno cylinder, nead, and sector number as a 5-digit number with no 
blanks between the digits. "the <ENTER> key is prossad without r Iha CCHSS, the program w ilt reprompt the u~er for CCHSS. 

Tho program wi ll road the Hrst copy sector and display a format 
information line with bytes per SKlar. single or dOlbJe dBr1s~V. and 
single 0( double sided. 

If the oxt llmal diskette formal cannot be identi fied. Il'IO program wil! 
d isplay an · unknown formal· message and end the copy operation. 

Afterthe sQctor and format informat ion lines are displayed. the program 
will prompt the userto enter the "sector number origin ": th is is the nu mber 
oftha Iowt'tsl·numbere(l sedor on tha diskelle. Normally. sector t is the 
lirst sedor on each tracJ\; howevll ' . certain d iskettes s ta rt with sedor O. 
and this option is provided to al low these diskett es to be read. If there is 
any question about Whfch is the case for a diskette. we recommend thOi I 
you run the diagnostic program IOS.EXE 10 d iSCOller the seClor number 
origin. To select the delault value. jusl press <ENTER> . 

The next two prompts a!Ok lor the nu mber 01 sectors per !rack and the 
sec:torgap size. As mentioned abolle, Ihe delaull lIalues 1]llIen for InC5e 
choices are correct lor the majority of d iskenes. and sl-.culd 0!1 1 ~ be 
changed when nonstandard diskette formalS are being read. Reler;1) 
Ihe end of this section for a more complete discuss ion of thosp p.::r;:!ffin · 
leIS. or press <ENTER> 10 choose l he d£'lault lIalues_ 
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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 formals: 

1) sector number origin 
2) number of sectorsllrack 
3) inter-sector gap size. 

Sector number origin is the sector [D number of the lowest-numbered 
sector on each track of the diskette. Possible choices are "0' or "I", with 
-1 " as the default. Certain diskettes are known to have sector ' O"-CPM 
diskettes. for e)(ample. If this value is unknown, run the diagnostic 
program IDS.EXE to display the diskette sector IDs. 

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

Inter-sector gap size is set by default to the correcI value for 512-bytel 
sector. single- or double-density standard IBM diskettes. If other Iypes 
of standard IBM diskettes are uS9d, then the values from the following 
table should be used for this param9ter. (If the diskette is a nonstandard, 
non-IBM disk, then you're pretty much on your own so far as valid sector 
gap size goes l) The values are numbers of bytes in the inter-sector gap: 

Table 6: Inter-Sector Gap Size Values 

diskette type 

123 byte/sector single density 
256 byte/sector 
512 byle/sector 
256 byte/sector double density 
512 byte/sector 
1024 byte/sector " 
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sector gap size 

7 
14 
27 
14 
27 
53 

4-6 



CPYSTOB.EXE 

~Oa.EXE Is designed 10 copy DOS mos Ie) specirlC sedors 01 an 
external diskeOe wilh an erased or invalid file d irectory. When using 
CPYSTOa, thelafget d~en8 (the one being copied 10) should be only: 

1) a non-DOS axlernal diskelle, or 
2) a DOS-formatted diskette with an arasild or 

damaged Iile directory. 

To copy f~es on or between normal DOS diskettes, use the standard 
DOS COPY command. 

n le program will identify the form al allhe axtifnal diskette to be copi liKl 
to and d isplay the format. The sector size of the elrtemal disketle will 
Ihen be used 101 the size of the records copied 110m thl1 DOS file. H the 
external d iskeltalOfmal cannot be recognized. the program will display 
an error message and ,uKl the copy operation. 

The OOS file will be copied 10 a specific area (defined as sectors) of Ihlll 
~.al diskette. The user must enter a starting location for the data 
3Ma on Ina ollernal diskeltethat will receive the copied file. The starting 
location Is given as CCHSS, where "CC"is a2·digil cy lind er number from 
00 throLigh 79, 'H" is a l-digit head number from 0 through 1, and "55" 
is a 2-digit seelor numbe r from 0 1 through 26 {Ihe ranglil of possible 
sector numbers depends on the formal of the diskette : see Table 5 above 
for valid ranges). 

Data may becopied lloffi a DOS file on any dflveon t he SYSTem. includ ing 
a hard disk drj¥e. 

Data may ba copilld lrom a DOS li le on af1y drive, inc luding a hiud di sk: 
drivliI. Data can be copilld from the s.o~ rce Ills to th l;! des,inalio n disk ett e 
exactly as lead, or ASCII-to-EBCDIC I ranslaticn carl be pericHmEd if 
needed . MOSIS" IBM-forma! diskettes efe recorded i(l EBCD IC whil e 
DOS files on tha PC are in ASCII. 

The ASCII·lo -EBCDIC conversion translates ~n ASCII c.ha:acicr to ;r<; 
EBCDIC equivalent. but no provision IS made to ex:::IUGO [iF. -Ils ('1.:>l 
contain binary or p.lcked decimal numbelS. 
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RUNNING CPY5T08 

Run CPYSTOB by typing hs name at the DOS system prompt. After 
displaying a program description message, the program will then prompt 
tha Llser \0 ento( a device type (see "External D~;wice Types: page 1-2). 

Enler <8:>, <5>, <3>, <0:>, or <H> lollowed by <ENTER> 10 Indicato 
device type being tested. or press .. ENTER> only to s"lac\ an S" device. 

Th" prog ram wUI then prompt th" user to insert a disk"ne Into the drive. 
and to enter Ihe drive number in use. 

Insert the disl\etle Into Ihe appropriate drive and then enter the drive 
number to be tested, or press the <ENTER> key to sel9C\ drive 1. 

An ASCII· la·EBCDIC prompt will be displayed. 

Enter .. Y> to select ASCII·to·EBCDI C conversiofl. Enter <N:> Of press 
.. ENTER> only to copy Ihe dat a "as is." 

The plO9fam then prompts the user 10 enl er the starting cy~nder, head , 
and sector number tor Iha data area on Ihe external d iskette I hat will 
receive the copy data. The en\ly lormat is ·CCHSS" as explained above 
lor the CPY8TOS program. 

Enterthe cylinder, head, and secto r numbflr as a 5·digit number with 1'\0 

blanlu; between the digits. "the <ENTER:> key is pressed without 
entering CGHSS, the program will end the copy operation. 

The prog ram will read Ihe fir sl copy sector ol lhe external diskette and 
display a lormat inlormation line with byles per seclor, single or double 
densi1y, and single or double sid ed . lithe extern al diskette format cannot 
be identified. the program will d isplay an "unknown lorma'" message a nd 
the end the copy ope ration 

AMerlhe sector and lormat intorm al ion lines ale displayed, the program 
will prompl the usar 10 enter the "sector number origin": this is Ihe 
number of the Iowest·numbered sector on the diskette. Normal ly, sector 
, is the firs! sector on each track; however, certain diskenes start with 
seClo r 0, and this option is provid liid to a.llow these diskettes to be read. 
Ii there is any question about w hich is the case lor a diskene, we at 
Flagstatf Engineering rocommend that you run the diagnostic program 
IOS.EXE to discover the S')Ctor number orig in. To select the delaull 
value, just press <ENTER:>. 
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The !'MIxt two prompts ask for the number 01 sectors per track and the 
sector gap size. As mentioned above, the defauft values given for these 

2h . e CQrrect for lhe majority of d~klnes , and should only be 
. when nonstandard disfc.ette fo rmats are being rlad. Refer 10 

end 01 the sedion on CPYaT05 irl this manual lor a more complete 
disevssion 01 these parameters, or press <ENTER> to choose the 
default values. 

Next, the program w~ 1 asfc. for the name 01 the DOS f~e from which the 
data will be read . Enterthelilename with any necessary qualifiers (such 
as driveletler or path names). 11 <ENTER> is pressed without entering 
any filename, the program will end tile copy operation. After the output 
filename has boen entered, the program w~ 1 b ag in the copy operation. 
As SQCtOfS are wr!ttM to the 8" diskette from the DOS file, a ''writing" 
mllssage will be displayed and updated \0 indleato that t he copy is in 
progress. On complet ion ollhe copy operation. a message will be 
displayed indicating the tolal number 01 records (sectors) w ritten to the 
disfc.ene. The user will then be prompted to enter a starting CCHSS 
number for another copy operation. 

The user will be prompted to enter a starting CC HSS number for another 
copyoperat ic n usingthll same DOS fi le: enter a new starting CCHSS or 
prllSS <ENTER> to IIxit the copy operation. 

The program will ask whether you w anl to copy from another file: ente r 
<V> to cont inUQ, or enter <N:> or <EN TER:> only to end t he program. 

DEFAULTS: 

Device Type: 
Drive number: 
Starting CCHS$: 
DOS File: 
ASCII to EBCDIC: 
Anoth er Copy? 

<ENTER;. maans 8" drskette . 
<ENTER:> means drive 1 
<ENTER > means Sl( rt CCIiSS prorrpt. 
<ENTER> means 8 .(1( copy operation 
<ENTER> means No. 
<ENTER;. mean s No. 

DESTRUCTIVE/NONDESTRUCTIVE: 

CPY5T08.w.i.!.!...n.Q1 affect data in the DOS 50 11:ce :.Ie: :'owWo.',·r. Al :,. 
EXISTING DATA ON THE DESTINA n ON S ECT ORS 0;: H iE 
EXTERNAL DISKETTE Will BE DE STR OY ED B Y THE COP '" 
OPERATION. 
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SAMPLE RUN OF CPY5T08: 

A>Cfly5ro8 <enter:. 

COPY DOS FILE TO DISKETTE SECTORS PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 2/6/B6 
THIS PROGRAM WILL COPY A DOS OATA FILE TO A SPECIFIED 
LOCAnON ON A DISKETTE. THE USER CAN SPECIFY THE STARTING 
CYLINDER, HEAD, AND SECTOR FOR THE COPY. ASA USER OPTION, THE 
PROGRAM CAN TRANSLATE THE DATA FROM ASCII TO EBCDIC DURING 
THE COPY. THE PROORAM WILL AUTOMATICALLY IDENTIFY THE DISK­
ETTE FORMAT, 

NORMAL CYLINDER VALUES (CC) ARE 00-79 FOR 6· AND 00-39 FOR5" 
NORMAL HEAD VALUES (H) ARE 0 OR 1 
NORMAL SECTOR VALUES (SS) FOR 6" ARE 

1·26 FOR 126-50 AND 256-00 
1-15 FOR 256-80 AND 512-00 
1·6 FOR 512-S0 AND 1024·00 
1-4 FOR 1024-80 AND 2048-00 

NORMAL SECTOR VALUES (55) FOR 5· ARE 
1-16 FOR 126·80 AND 256-00 
1·9 FOR 256·S0 AND 512-00 
1-4 FOR 512-S0 AND 1024·00 
1-2 FOR 1024-SD AND 204S·DD 

ENTER DISKETTE TYPE (S" ",DEFAULT/5-S",3a3 112·,Q~5"-QD,H=5·HD)? 
<enter,. 
INSERT S" DISKETTE· ENTER DRIVE (112-4) WHEN READY? <enter,. 
DO YOU WANT ASCII TO EBCDIC CONVERSION (N/Y)? Y 
ENTER STARTING CYLINDER, HEAD. AND SECTOR (CCHSS)? 01001 
DISKETTE IS 512 BYTEISECTOR· DOUBLE DENSITY - DOUBLE SIDE 
ENTER SECTOR NUMBER ORIGIN (I _DEFAULT/o·l)? <enter,. 
ENTER NUMBER Of' SECTORS/TRACK (15~DE FAUL T/4-32)? <enlar,. 
ENTER SECTOR GAP SIZE (027_DEFAULT/O·255)? <enter,. 
ENTER DOS FILE NAME FOR COPY {AWATHINAME,EXT)? 

Itemp\8clump.asc 
WRITING CYLoJJl HEAD=O SECTOR=OI GOOD OPERATION 
WRITING CYL=ll1 HEAD=1 SECTOR~01 GOOD OPERATION 
'NRITING CYL-02 HEAD=O SECTOR_Ol GOOD OPERATION 
WRITING CYl=02 HEAD_1 SECTOR=OI GOOD OPERATION 
WRITING CYl~03 HEADEO SECTOR=OI GOOD OPERATION 
WRITING CYL=03 HEAD_1 SECTOR=OI GOOD OPERATION 
WRITING CYL=04 HEAD=O SECTOR .. Ol GOOD OPERATION 
END OF COPY - 0105 SECTORS WERE COPIED 
ENTER STARTING CYLINDER. HEAD, AND SECTOR (CCHSS)? <enter,. 

DO YOU WANT TO COPY TO ANOTHER DISKETIE (N/Y)? <enter,. 
A. 
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COPYB.COM 

,,: Duplicate an S" diskette using a single S" drive system. 

DESCRIPTION: COPYB.COM is designed to duplicate an S' master 
diskette onto a blank 8" diskell9 usi r.g a sin9h~ 8" drive system. 

The program will identify the format of the master 8" diskette_ If the 
formatcannolbe identified, the program wiW end the copy operation. The 
program can duplicate most 8N diskettes thai are single or double sided, 
and single or double d9nsity with sector sizes of 128, 256, 512. 1024, or 
2048 bytes per s9ctor. 

The program will duplicate the format and data 01 the master diskette 
onlD a blank diskette. The program writes data to the blank diskette by 
formatting a sector, and then wriling dala to the seclor. If a sector cannot 
be formatted on the blank diskette, an error message wiU be displayed 
and the program will end the copy operation. 

After data is written to the blank diskette, the program performs a write 
verify. Iftheblankdiskette cannot be write ver~ied, an error mess age will 
b. displayed and the program will end the copy operation. 

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 25E 
K bytes of machine memory is alloca~ed for data storage during the cop~ 
operation. 

RUNNING COPY8 

Run COPYB.COM by typing its name at the DOS system plOmpt Alte; 
displaYlflQ a program description message, ~he program wi:1 flron~pl th( 
user to verify that the master diskette to be CO.Dled is in the 8" ,.l"lie. 

Insert the master diskette into the drille and ~ress "ENTER.,.. 

The program will then read data from the m.Jstpl oi<;k .. 11<o ;::reJ ~:0'(, !h, 

data in available memory. The progr am wi'l pror,.,plth" I''jc:r :," ",. - G.·l 

the master dfskette and then ir.sert II'e copy di~k,,[tf' Illb ;:".! cI '·.T eI" 

press <ENTER>. 
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Insen the blank diskette into the drive and press ",ENTER:>_ The data 
slorad in machine memory will be written onto Ihe blank diskette. 

The program will pmmpllhe user through the read-fram-mast .. ,. writ .. -
to~blank copy routine until the copy operation is comph"t .. d. Aft .. 1 th9 
copy op9ration is compla\ ... th9 program will ask whether the uselwants 
to copy another diskette. Enter .,Yo> \0 copy anotha' diskette, or entel 
.,N> or th .. <ENTER" k9Y only to end the program_ 

DEFAULTS: 

B9gin Copy: 
Continu9 Copy: 
Another Copy 

.,ENTER> ffiQanS begin. 
<ENTER> ffiQans conl;nue_ 
<ENTER> means No. 

DESTRUCnVElNONOESTRUCllVE: 

COPVS. COM .wI.J.l..n.!lldestroy any data on the master diskette; however, 
ALL DATA ON THE DISKETTE BEING COPIED .IQ WILL BE 
DESTROYED. 

SAMPLE RUN OF COPYS: 

A>copy8 .,enter,. 

DUPLICATE 8" DISKETTE PROGRAM 
COPYRIGHT (e) FLAGSTAFF ENGINEERING 10/08184 

". MAKE SURE MASTER DISKETTE IS IN DRIVE 1 •• 

PRESS ENTER KEY TO START COPY <enler" 

READING S" 128·30 CYlkOO HEAD_l 
SECTOR_Ot TRACK NOT FOUND 
DISKETTE IS 128 BYTE SECTOR­
SINGLE DENSITY - SINGLE SIDE 
READING 8" 128-50 CYL~XX HEAO=X 
SECTOR=XX GOOD OPERATION 
VERIFY 8" 12S-SD CYL=XX HEAD _X 
SECTOR~XX GOOD OPERATION 
INSERT BLANK D\SKETIE. PRESS ANY KEY. <enter> 

READING S- 128-S0 CYL=XX HEAO=X 
SECTOR=XX GOOD OPERATION 
VERIFY S" 128-S0 CYL=XX HEAD.,X 
SECTOR=XX GOOD OPERATION 

INSERT tAASTER DISKETIE, PRESS ANY KEY 
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READING S" 126-50 CYl=XX HEAD_X 
SECTOR.XX GOOO OPERATION 
8iFY 6" 12B-SD CYL-XX HEAD_X 
~CTOR_XX GOOD OPERATION 

DISKETIE COpy IS COMPLETED-
00 SECTORS OR TRACKS WERE SKIPPED 

DO YOU WANT TO COPY ANOTHER DISKETTE INN)? <Imler> 
A> 

EDITS.EXE 

The EDiTa program allows you to display and modify data on any 
specified sector of a diskette. This utility is useful for inspecting diskette 
files, for discovering how a diskette is formatted, and jor ·patching" 
changes onto a diskette, as long as you know what sectors you need 10 
modify. 

If records in a DOS Tile need to be edited, the DOS utility DFILE included 
with Ihis package should be used instead; see Section 5. 

EDITS can be used with any of the diskette typesdescribed in Table 1. 
Regardless of the diskette, d"la is displayed in screM!; of at m?st 256 
bytes of data. When updating data, the entire se~or IS reWritten to 
diskette. As with the S" to 5" copy programs, sectors are selected by 
giving as-digit CCHS5 number, where: 

CC is a two-digit cylinder number, 
H is the head number (0 or 1), and 
5S is a two-digit sector number. 

When in Display mode, the screen can be ~cr.oled uocr cO:8n, _Jr~! t~~ 
xl or previous sec.1orselected for display. ,,'hen,Mltng c. ""do, I ~ 

co b moved around on the screen as With ;;t fu:1 SUC Ar text 
cursor can e , .SCII~ , ;::",( r\;,~ 
editor. Data can be displayed and entered as €I ther 1-\ ~ - ~ ,L,~ 
depending on a user-set toggle. 
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RUNNING EDITS 

Run EDITS by typing ils name at Ihe DOS command prompt. Aftar 
displaying an inlrodudOry mGssaga, you will ba asked to insert the 
diskette 10 display and enter the number 01 the external drive it is in. 
(Table 2 gives theSOI numbers.) Noto that this must be an external drive, 
not one 01 the internal (buiM·in) drives. 

After the driVe has bElen selected, the program will prompt you to give the 
diskette Iype (as in Table 1) and the starting sector number (CCHSS) 10 
display. Atany point while running EDITS, preSSing <ENTER> only atthe 
CCHSS Pft/mpl wilt allow you to and the program . " the CCHSS number 
given cannot be read, the fallowing message will appeal and you will be 
asked if you want 10 display another diskette (pfessing <ENTER, only 
al th is point win end the program): 

PERMANENT READ ERROR ON DISKETTE 

When these Ilfs! 3 prompts have been answered, Display mode w ill be 
entered with the first 256 bytes of the selected SooOI displayod. Screen 
1 belOw shows an exampleol adisplay &cl een. The filst column, 'OISP,· 
gives the displacement (location) of each line of data in decimal : this is 
Ihe number 01 bytes from the beginning 01 the SfilCtOf. starting at zero. 
The center and righl sections of the display give the hexadecimal and 
charactel values 01 the sedor byles, shown in lines 01 16 bytes. The 
<Fl> kay toggles the display between the ASCII and EBCDIC character 
5&15. Any non'p rinlablcl cha,actel s ale shown as periods in the 
ch al3C1el display alea. 

When dala is being displayed 01 echted, Ihe bonom line on the screen 
shows the current CCHSS numbllr, the sador length in bytes. wheU181 
lhe dIsk is. single 01 double density (SO or DO), and how many sectors 
Ihelll are per track. (shown as a range-"Sector xx to xx"). Note thaI a 
single diskette can have several dillelenl track formats (in terms 01 
bytes·per,soclar) an it: while the di skelle tormat may vary from track to 
tlacl<. each sedor on a hack is generally identically sized. To move the 
display, the !ollowing keys can be used: 

<PgOn> 
<PgUp> 
dJpAflOW, 
<DnArrow, 
<Horne> 
<End> 
<ESC> 
<Fl> 

display the next 256 bytes in SeelOI 
display prevfou'$ 256 bytes in sector 
scroll display down one Hnlt 
scroll display up onelirle 
display previous sector 
display next seC10l 
exit d isplay screen 
toggle between ASCii and EBCDIC 
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To "jump· to a now sector on the diskQ'lte, just type the new CCHSS 

~
r and press <ENTER:... lithe- specified sector cannot be found or 

ames sage will so inform you, andyou can enteradifferent number 
xii the display. 

EDITING SECTOR DATA 

To enter Edft mode from the Display screen, use the <F9:> key. The 
displayed data will remain in plaC9, and the cursor will jump to the first 
byt9 in the hexadecimal display field. Any data entered now will be 
retained in memory unt~ you exlt from Edlt mode. You can enter bytes 
erther as hexadecimal values in the center section, or as ASCII or 
EBCDIC characters in the right section (depending on the setting of the 
display toggle which appears at the top of the section). To move the 
cursor 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 exit the Editscreen.lfyou want to write th9 modiliQ(f 
sildor as a "deleted sector," USII <Al T:> <D> instead to write and exit. II 

....,ecide you don't want the modified data written after all, the <ESC> 
_ will exit without writing anything to diskette. 

Screen 2 in the sample run below shows an example 01 an Edit mode 
screen. 

PESIBUCTIVElNONDESTRUCTlVE: 

If Edit mode is entered and sector data is changed and written back to 
the diskette, the data in that sector will be permanently changed. If no 
data is written back to diskette. EDITa will not alter any of Ihe diskette 
data. 

SAMPLE RUN OF EDITS 

C>edit8 
Diskette Data Display and Edit 
Copyright (0::) Flagstaff Engineering 07108186 

This program displays seliICted data sectors from a diskette, allowing the U~fH to 
ecil thu data (change any bytes in the sector). then wfite the updaled soctor ba;:;K 
tothediskette. Thudalaisdisplayedin hex illong with either the ASCII or ESCDi C 
interpretation. The currentfy displayed Cy~nder, Head, and Scc:Qr (CC.'1$S) is 
shown at the bottom ottl1e screen atOllg with the sector size, the high .gnd low 
secbr to on Itle traCK, and whether the diSKette is sir1gle or dOODle d<,>nsity(SOi 
DD). 
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The 'o~owing keys am usabl.lrom !he- display scrwn: 

<PgDn> 
"PgUp> 
<UpArr> 
<DnArr> 
<Home> 
<End> 

Display the ned 256 b)'tes in OJ .sector 
Display !he previous 2S6bytes ,n a $ector 
Scroll display down one ~ne 
Scroll display up onolioo 
Display pre~ious seelor 
Display next sector 
Exit display 
Toggle between ASCII/EBCDIC character display 
Enter Edit mode to dlange the currently displayed sector . 

Fill in CCHSS 5 press <ENTER> to seied a new sector fOIl:lIsptay 

Jrlsert d4skene - enter drive number (1/1-4): <ENTER> 
Enter diskette type (8'~defaulV5~S',3=3 1/2",a.S"·QO,H=S·-HD)' <ENTER> 
Enter starting cylinder, head, sector (CGHSS): 00008 

Screen 1 (Display mode): 

OISP HEX DATA 

0~~~Flw~wwwe4040w40W~ 
16~W40~40WW~~~~OO~Fl~FO 
~F1Fl~F1Fl~~WWW~~W40W~ 
48 F6FOF6F1F1FOFOFaFo40FOFOFO~4040 
64 40404040404040404040 FO Fl Fl FO Fa 40 
80 40404040404040404040 40 40~ 40 40 C9 
96 C2D4E2EBE2E3CSD4F3F6W4040F14040 
112404040404040404040404040404040W 

~Esc> - Exit display 

EBCDIC 

IHDRI T I 
I 0256R0100j 
11101105 I 61 
1606110080001 
I 011061 
I II 
IBMSYSTEM311 
I I 

~Fl,. Togg'e betwecn ASCII/EBCDIC character oisplay 
<F9~ . Enter Edit mode to change the wrrently displayed sector 

F, W I.' CC HSS.$ ptess "ENTER,. to selec!new sector lor display 

CC HSS CCHSS~OOOOB 12B Byte!JScC\O( (SO) Sectors 01 to 26 
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Screen 2 (Ed" model): 

~---------------DISP HEX DATA EBCDIC 

o 40406293819592 F6 FO AD Fl F9 SA 40 7E 40 Iblank60[79! al 
16 FO 5E 40 40 40 40 40 40 40 40 40 40 40 40 40 40 10; I 
3240404040404040404040404040404040 I I 
4640404040404040404040404040404040 I I 
64 40404040404040404040404040404040 I I 
8040404040404040404040404040404040 I I 
9640404040404040404040404040404040 I I 
11240404040,(04040404040404040404040 I I 
128 40408293819592 F3 F2 AD F3 F1 SA 40 7E 40 Ibfank32[31 !=I 
144 FO 5E 40 40 40 40 40 40 40 40 40 40 40 40 40 40 ,'0; I 
16040404040404040404040404040404040 I 
17640404040404040404040404040404040 I 
19240404040404040404040404040404040 I 
208 40404040404040404040404040404040 I 
224 4040404040404040404040404040 4e 40 I 
240 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 I 

<Esc:> - Cluit edit without updating the diskette 
<F9:> - Quit edit and write updallld sector to diskette 
<AL T ><0> - Quit edit and write updated ooctor as a deleted sector 
<TAB> - Toggle the cursor between hex and cI1aracter entry areas 

CCHSS: CCHSS=04013 256 Bytes·'Sector (DO) Sectors 01 to 26 
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DOSFMTS.EXE 

DQSFMT8 win format a DOS disk9tte in an external ddve connected to 
the Flagstaff Engins9ring diskette conlroliercard. We rllcommend th;;'. 
you use only high-quality disketlas to avoid data errors and losses. ~ 

DOSFMTB can creale nearly any DOS formal desirsd using B", 5114", 
and 3 112" diskettes. Thll program initializlIs Ihll DOS FAT tables and 
directory based on values given by ths USIlr. 

This program contains a table of diskette fOfmals which are installed 
using FMTaINS. As assembled, there are NO entries in the table. Each 
entry in the table has a nama of from 1 to 20 characters. The format for 
executing this program is 8s10110ws: 

DOSFMT8 [ID:d] [Hype] or [1N:n] 

d .. E~ternal drive number from 1 to 4. If nol given here, 
it will be asked for by the program. 

type ~ The name of one of the types defined in the formattabl9. 

n _ The number of one of t(,e types def~ed in the format tabl<f4 

If neither IT or IN are given (or are invalid). thsn the program -
will display a lisl of all enlries in the lable. 

The operator may then choose a format by numblH. A lislof the detailed 
parameters lor thai formal willlhsn be displayed and the operator may 
change one or more enldes. Press <ENTER> to start formatting. 

If a valid iT or IN are sntered, the program displays thedetailed paramter 
lisl and begins to immlldiately Iormat the di5k. The <ESC> key maybe 
pressed to abort a format that has started. 

FMT81NS • Install the format table in DOSFMT8 

Run this program to instal diskette formats into DOSFMTB.EXE. The 
narne~ assigned to the formals w~h this program must be known to the 
operator fo DOSFMTB to select the correct Iormat. Names may contain 
btanks, but short roncise namesars bellsrfor executing DOSFMTB fror{~ 
the rommand line. .. 

DOSFMTB is supplied with the following prsdefined formats installed: 
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No ... 
IBMSLG 
IBM8SM 
IBMHD 
IBM360 
18M3 
IBMQUAD 

"""",,I 

s- single &ided, single den&ity 
S" double sided, double dansity 
5 114"116 WI, 1.2 meg, high density 
5 1/4" 43 TPI, 360k 
3112",72Ok 
5 ' f .. " 96 TPI, 720k, quad dens"ty 

Using FMT81NS to Install table entries In 
device drIVe, DQSFMT8 

This instals actualtablll enlrills into DOSFMTB, so the usar ib2:JlJd. 
preservQ a ~ of OOSFMT8.EXE ~!l&Oalog, ~ ms,wn. 

a. NaITMl of .. tty. This is used on Ihe oommarJd lina in 
CONFIG.SYS 10 specity thelype of drive/lormal altilChodlO an 
external DOS diskette drive. 

The type of phYSical ctrlv •. 
8 .. 8'" drive 
5 .. 51 /4" single/double dllnisty (4J3Irac:ks/W'oCh) 
3 _ 3 1/2" 720k 

H .. 5 1/4" I'I lgh density (96 tracks/il'\Ch, 1.2 meg) 
a .. 5 114" quad density (96 trackslioci\ , 71O)(l 

To ganerate an antry whlcti will access any DOS formal found on a drive 
at execution time, ontel ONLY tho above two !ialds. To fully spllcily the 
format lor faster disko!lll access or forfermats which do no! have a valid 
boot s«;lor, also linter ALL oI l ne lollowing lierds. 

c. Systllm name. An eig hl cnaraCler naml place-d in Ine boot 
SlIetOI. 

d. 

.. 
f. 

g. 

S.clor sileo Must ~ 12BJ256filZ'1024 byles. 

Sectors/allocation unit. The numbel or sectors allocated bf 

each FATtabie entry. 

Reserved sectors. The number 01 seclO'$ pH~".Iled .ng the 
stall 01 the fi, s! FAT table . ..... hich is U:; l.allV one (''Ie hoo: 

seClor). 

Number of FATS. The numb .. r allimes the FAT Tilble IS 
'QoPeated on the disJIe"e. which is normally two !;mes 
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h. DIrGctOfy .nb'H. This deillfmines Ihl! number 01 sectors 
allocated lor the dirltdory. 

l MMlIa descriptor. This is a hex valv8. SH 005 documon· 
Iallon tor Ihe usuaJ values. This is largely ignored by 005, 
except thallhl) F9 value may cause problems W Improperly 
used. 

j. S.clorslfAT. The number 01 sectors occupied by one FAT 
table. This is determined by the sectors/allocation unit and the 
total sectors in the media. 

k. SkillS. This rnus.! be l for single, or 2 for doubleskfeddiskelles. 

Sector origin, This must be 0 or 1. 

m. DensltV, Must be '5' lor single or 'D' l or double dens~y. 

n. Number of cylinders, 

FLA GS TAFF ENGINEERING 
DOS Disktlte IOlm.t program 

NUlYlbe, Type H._ Number Type Name 

" 8 La 

" 8 sa 

" H HIDEN 
04 , 5INCH 

Sample screen: OOSFMT8 (lirsl screen) 
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sample run: 

~T8INS 
II"'Enler form.t program nIIme 10 In.tell: OOSFUTII,EXE 

FLAGSTAFF ENGINEERING 
DOS OJ,ken, Paremlere 

Forma' nlme LIS 
Device Iy~ (815131H/Q) is 
System nlm. FLAGFMT 
Sector .ize 512 
Sec:tor$/.lIoc unit 1 
A •• erved lectors 1 
Number of FATS 2 
Directory Inille. 224 
Media descriptor FE 
SeciorsperFAT 7 
Sides 2 
Sector origin (011) 1 
Density (SID) 0 
Number ofcyUnders n 

<1> 
Reply 

Sample screen: FMTSINS [nst.llatlon (second screen) 

PESTRUCTIVE/NONDESTRUCTIVE: 

DOSFMTB WILL DESTROY ALL DATA ON THE DISKEITE BEING 
FORMATTED_ 
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When an enlry has been Qn1eredlmodified. PfQU <ENTER> 10 update 
Ittal table enlry. Page upand down maybe used tobrowSQ through the 
tablll Qntrills. Any entry which is displayed may be alterlld and then 
updated by pressing <ENTER>. Press <END> to actually install the 
mod~ied Qntires into Ihe device driver. You may p ress <ESC> at any 
time 10 abort wilhoul Updating. Nott : actual updaliog dOQs not occur, 
unless and until the <END> key 1$ pressed. 

UsIng the DOS lormat command 

OOCII the tormat 01 a diskette on a drive (leiter) Is known by the DOS 
operati r.g system, the DOS FORMAT command may be used to tormat 
diskultes on Ihal drive . If all parameters are given at inslall time, the 
fo rmat is always known. It the parameters are being installed in from Ihe 
boot sedor, then at least one disk.tle ollhe desired 100mal mUst have 
been accllssed since Ihe system has been booted. 

Sector sizes larger than 512 

DOS diskettes ..... ~h a sector size 01 1 024 may be accessed. The device 
driLler FLAGX.SYS tells DOS thaI the sector sizG is 512, but this is 
Iransparenllo the user. 

Disk access speed 

II only one knownlermal 01 diskette is going to bG used in a given drive, 
it may be adv:sable to specity all the parameters w hen installing it in 
FLAG.S'r'S. This allows the diskette to be aCClissed 1 a&ter since the boot 
sectal does net ~eed 10 be reread each lime media change is possible. 
SlrlCel i"1ere is no physical diske11e cnange linll supported Orllhe e)(ternal 
drives. I~e media is assumed to be questionable it no accuses have 
occurr~d wi1hio Ihe lasllivo (5) seconds. 

NOTE: lor USQ an cotordisplays, DOSFMTB. FLAG INS, and FMTSINS 
are all colo~ instsllable using IN SUTll. 
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DOS FILE DISPLAY 
AND EDITING UTILITIES 

€'Ulilityl8 package includes DOS utility programs for use in displaying 
and editing DOS files, especially those that have baen transferrw from 
8" diskettes. These programs are useful for inspectiflQ such '~es after 
transfer to oonfitm the integrity of their conterlts. to break up large files 
into smaller pieces, and to do patching (editing) of data. 

The DOS file utility programs are: 

DCOPY,EXE 

DFILE.EXE 

Generates smaller multiple files 
from a large DOS file. 

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 tile, or copy 
a large DOS file into sEIl/sral smaller files. The program allows a large 
DOS lile to be copied to multiple 5-114" diskettes when the original tile 
size exceeds the capacity of a single 5·1/4" diskette. Large liles may also 
be split upto allow transfer ollila segments to 8" diskettes. 

Files may be copied 10 and Irom any DOS file. The record lenglh may 
be set by the operator 10 any logk:al record length required. Any number 
of records may be copied to the large! tilll 
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DCOPY.EXE 

OCOPY ",ill ropy part 01 an existing DOS file 10 a Soepelal9 f ile, Of tOp)' 

iii large DOS lile into several smaller lil.s. The program allows a large 
DOS file to be copied to multipkl5·1/4" diskettes ",hon the origin;ll f~ 8 
size 8XoaedS the eapacly of a single 5-1 I.· diskelte. largeli\es may also 
be Ipl~ up 10 allow transler of file segments to 8" disketies. 

FHes may ba oopied to and from any OOS tWa. The rKOrd length may 
be sal by Itlt! operatorlo any logical raoord length required. Arty number 
of lliICOlds may be copied to 1M target file. 

RUNNING DCOPY 

Run DCQPY by typing its name al the OOS command prompt Atter 
displaying a proll ram description message, the prOQ ram wililhen prompt 
Iha uS&r 10 8nl811he name ot a OOS t ile 10 ropy from: en181 !he tile nama 
using standard DOS synlax, indLJding any nllcassary specifiers such as 
drilla 01 path names. 

The program wili lhen prompt the usarlCI iii logical record SilG. This can 
be any nurl'.b~" thaI does nol e_ce&d Ina total number 01 c haracters in 
the lila. Emarthe/acOld size, or selec1 ... ariabla·size ,scords by pllls$ing 
<ENTER> only. 

Thll program wiN then prompl the user to enter a target DOS fi le nama 
10 copy 10: ',,!llItr the lila name using standard DOS syntaJl . 

The program will plompt the user tor the numbs, 01 r8C()lds 10 be 
\ranslelred. 

Pross Ihe "ENTER:. key 10 copy all records in tn. I~e, 01 enta' the 
number at racords 10 copy. The program will copy the indicated I1'Jmber 
or 'ocords irlto the targat fikl , and then disPay the numbel ol 18COl'ds 
I'ans!ened . 

1 he us»r will be prompted 10 Insert II new diskette 01 choose a l ixed 
(hard) dl5.k. 
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II IXlpying to a 5· 114" disklllttlll, plilCQ Ihlll "1IIx:t di&kltta in the drivo and 
press tha <ENTER:. key. 11 copyirlg to liles on hard disk, pr.,. Iha L key only to OOf(inue. 

8 program ..... il then ~ 1M user 10 ant8r • new targel DOS l ila 
n.me 10 copy 10. 

En18! 1M nEI ..... 1M name using standard DOS SYfllall, 01 s.eIacI thl 
pl"9V1OuSIy enl8roo ootpU lil8 name by pr8ssing th8 <ENTER> klY only. 

The program ..... ~I pl"ompI the UMir tor the number 01 records \0 b.. 
Ir3.nsferrrKI. 

Press lho <ENTER:> key to UIpy all roco«h WI the file, ()( enttaf !he 
number 01 reCJ:)rds to copy. 

The pt"ooramwilloopylhe ndicated number 01 rtoOr~ inlo the larget l ile, 
and Ih&n display the numoor of records Ir,nsl'lIIod. If the complllle input 
l ile hasbeenlransferred, a mess.~e ...... Ibe dlspl.yed indicating Ihll tolal 
numberollllMXlrds oopied from Ihlll ~l lile \0 the multiplll output fillts. 

TlMr u • ., ..... iU be prompled to inSlrt a oe ..... disk illhetarvel disk bocomn 
"Mane! thaOJpY oper.ion is not IXlmploto. 

When 1 hoe ropy operallon is oomplete, &!1It user WI~ be prompled to IItOll111 
anowinpull iJa name. Enlar a nlllw OOS l ilo nama, 01 PI'ss <ENTER> 

only to and the program. 
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SAMPLE RUN OF DCOPY: 

cxteopy <enter> 

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

ENTER INPUT FILE NAME: e:test 

ENTER RECORD LENGTH (CR~VARIABLEI: <enter> 

ENTER OUTPUT FILE NAME (CA=SAME AS PREVIOUS OUTPUT): 
<a:tesl1.OOc> 

ENTER RECORDS TO TRANSFER{CR~ALL): <100,. 

00100 RECORDS COPIED TO OUTPUT FILE 
OUTPUT FILE COMPLETE. MOUNT NEW VOLUME, PRESS ANY KEY ... 
<en1er> 

ENTER OUTPUT FILE NAME (CR~SAME AS PREVIOUS OUTPUT): 
<a:!esl2.ooc> 

ENTER RECORDS TO TRANSFER (CA..ALL): <enter> 

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

ENTER INPUT FILE NAME <llnler> 
C. 
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DFILE.COM , 
DFILE is used lodisplay, edit and searchfordata in DOS Iilas. A lile may 
be displayed using any logical record siu desired by Ih, usar. Records 
are displayed as hexadecimal values with both EBCDIC and ASCII 
translations displayed for each value. Reccrds may be edHed (patched) 
as ASCII or EBCDIC characters or as hQxadecima\ byte values. 

When the program is loaded, a ',,' prompt wUI appear on Ihe screen. The 
program uses the tollowing commands (items in CAPS are keyword 
entries that must be given; lowercase items are user-supplied entries). 
For the searei'! commands, the search data must start Orla space after 
the command keyword. 

<ENTER> 

nnnn 

SA ... aaa 

SE eeaee •• 

sx xx XX XX 

PA rrrr 0000 

c 

Display starting al next record until end 01 IUs is hIt. 

Display record number nnnn. 

Search lor ASCII string "aaaaaa" (no quotes 
needed), 

Search 101 EBCDIC string "eeeeee" (no quotes 
ne9d9d). 

Ssarch lor hexadeci"llal string"n xx xx' 

Patch data in record number .'rr"" at o'iset "00.00' 
(both numbers are given as declrral n~rrbO)rs} 
See below lor an explanatio1 01 th, p 31c~;1~ proceo~ 

Cancel display Use to sf'l f' c: d.1ctrw hie or tc w· t f' 
patched data to disk 
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SEARCHING FOR DATA WITH DFILE 

The operation 01 allthe search commands above is similar, eleep! for Ihe 
type of dala being saarched for. For the string (ASCIIlEBCDIC) 
searches, DFllE takes Bny charactars .nt.red one space aher the 
command (SAor SE) as the tell'lto search lor. Since no delimiters are 
required here, any characters including single and doublequoles can be 
searched lor. 

After tha search oommand is given, you w~1 be asked lor the reoord 
number with which 10 start the search. Enter the r&cord number (in 
decimal), Of press <ENTER> only to start the search atthetopol the/ile. 

If any matches are found, the record number and offset 01 the match will 
displayed. The program will then ask you if you want to oontinue the 
search. At this point, typing <V> only win continue the search (OFILE 
doesn't wait for you to hit <ENTER> here): any other key wi. end the 
search and re·display the commar'ld prompt ">". 

PATCHING RECORDS WITH DFILE 

When the PA command is given, a prompt appears showing the record 
number, offset from the start 01 the record. and !hafirstbyte at that offset 
given in hexadecimal. ASCII and EBCDIC. The prompt looks ~ke this: 

0048399/.: 

meaning that at otf~et 48 (decimal) ill the requested record, thelirs! byte 
IS a hex 39: the values separated by the slash are the ASCII and EBCDIC 
characters, respectively (a p'lriod indicates that the character is oon­
displayable in that charact~r set). When the patch prompt appears, you 
can eilher type in new dala \0 replace data in the record, or press 
.;:ENTER,. only to end Ihe palch process. Patch data can be entered as 
ASCII or EBCDIC sirings or as a series of pairs of hexadecimal digits. 
ASCII strrngs are indicated by using apostrophes ("single quotes") 
arQ~·rd Ih~ Siring. while EBCDIC strings are endosed by double quotes 
Hexadecim~1 data must be entered as 2 dilJits per byte, each pair 
separated by one space 

When patching records. any changes entered are kepI in machine 
mammy only untillhe session is ended with the 'C"command, when the 
dala wi" actually be wr~ten out 10 disk. Any data entered w~1 be written 
even ii you exil the pre>;Jram using <CTAb ",BREAK" (not recom· 
mended). If no patches are made, nothing will be written out to the file. 
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RUNNING DFllE 

~FllE by typing its name at the DOS command prompt. Alter 
BPlaying a program description message, the user will be prompted to 
enter thename 01 a OOS lile to display. 

Enter thefilll!l name using standard DOS syntax, including any necessary 
drive and path name specifiers. 

The program will then prompt the user for logical record size. This can 
be any number that does not excee-d the total number of characters in 
the file. Enter the record size, or select the defau~ size of 16 bytes by 
pressing <ENTER> only. 

The program will display the comma nd prompt">" and wait for the user's 
input. Press Ihe <ENTER> key to begin displaying the file at record 
number 0 (the firsl record in Ihe lile), or enler any of the commands 
described aboVe. 

H a record nurnberis entered, 128 bytes oldata will be displayed as lines 
of 16 bytes each. The dafa is displayed by record number and ellsllt 

, ..... nOll) lrom byte zero of Ihe record. Thll data is displayed as 
. hexadecimal values. with an ASCII translation to the left of the display. 
Directly uooer the ASClllranslation is an EBCDIC translation of the 
same data. 

SlIlectlld records may be displayed and patched, or the display session 
ended with Ihe ·C· command and anoth~r fili< selected lor the program 
ended). 
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SAMPLE RUN OF DFILE: 

DUMP A DOS FILE AND TAANSLATE TO ASCII AND EBCDIC, 

FILE NAME TO DUMP: rltoasc.1bI <enlllr> 
LOOICAL RECORD SIZE: <enter> 
FILE SIZE IS 00002 RECORDS PlUS 00000 BYTES LONG,> <enter> 
0000 0000 40 40 40 "",4040 I@@@,· ·······@@I 

, , 
0016404040. "",4040 I@@@,,· ........ @@I , , 
0032 I... ..· .. · .... " .. 1 

0112309040 ...... 3022 10.@ .. , 
, 

.......... m·1 ., 
> <0001> <enler> 
0001 0000 30 6162 ........ 40 Fl IGab." ...... ···@Ql 

IJ." . 11 
0016 F2 6A 6B , ",,92 2' I~k ..................... ··1 

12 .................... kl 
0032 1 .. " ... """ ........ " ...... 1 

0112303132 " ...... 040 

> <PA 000102> <enter> 

000262 bl.. <'this'> ",enter> 

1012··················@@1 
I··· I 

0112309040 3022 10,@ ... , .. .. · .. ···1 
.. , 

> <:0001 > <enter> 
0001 0000306162 ... ' OFI 10ab .""" ... "." .. ,,@Ql 

1.1. ........................ 11 
0016 F2 6A 66 9224 I~k.. . .1 

12, ..... k·1 
0032 I·· .......... ,,1 

0112303132 .. " ... 4040 1012" @@I 

I· I 
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~
'1>2> __ 

$2 til.: c'IhiI';> ~ 
112 309040 ....... _ 3022 to .. .... .......... ....... ··, 

I.. ··1 
:> <0001> <eOt.D 
0001 OOOOJOfll62 ... ..... 4GFI IQab.H" .. .. .. ..... ... . @qI 

IJ"._ .. .... H 1 I 
0016 F2 6A 6B ...... 9224 Ir]k .. " .. .... .. .. ....... .... ·. ·j 

12., .. " ........ " ___ k·1 
0032 . I ...... "" ........... ... ··1 

011230 3132 ______ .4040 1012 ........ .. . .... . ·@@I 

0002 8Z bI.: .;,.,js' :> <en&'> 
C. 

Utllity/S 

I·.··.··"... I 
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APPENDIX A: DEVICE DRIVER 
SUPPLEMENTAL INFORMATION 

This section suppjsments the section on using the Flagstaff Engineer­
ing device drivers; ~ is inlendsd lor USQ by Ihose w~h sp9Cial sysism 
configuration problams or by programmers usinQ the Flagstaff Engi­
neering diskJIape drives and controller cards. The deviCG driver 
(FLAGIO,SYS) parameters are oovered in detail. The secondary device 
driv9r, FLAGIOX.SYS, is covered in Iha device driver section of this 
manuaL 

DEVICE DRIVER PARAMETERS 

The Qenerallorm of the device driver statemllnllof FLAGIO.SYS is: 

(1) DEVICE_FlAGIO.SYS [(dev..c,i,a) 1 
[(dev .. c,i,a) 1 

where: 

- dey either "r for a tape controller or "0" fOf a disk controller 

- c the DMA channel which the controller uses, a number from 1 
103. 

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

the pon address 01 the card, given as 3 hexadecimal digits, 

Note that the square brackets are not included in tha statement itself­
thllY l:dlCate t!lat t,he enclosed itams are optional. In this case, thi~ 
mean~ that the deVice driver can be- installed with no parameters al all 
ICl whIch case the defauh values are- used (see below). One or two set~ 
of paramete,s can be gIVen, in ordar to install the device driver lor a disk 
or tape cOrltroller or both. 

Delault values are: 

tor tape controller card: 

dev~ T. c_2, i_6. a-.350 
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(the "i" parameter is ignored for tape, but must be included in the list) 

for disk controller card: 

dev .. D, c.-2, i_II, a-lEa 

CHANGING DEVICE PARAIETEAS 

II there is any question of connicts arising from the use of a Flagstaff 
Engineering disk or tape controller card in yoursyslem, read this section 
thoroughly to clatermine if you neadtodeviate from the default parMle' 
ters given above. Otherwise, sel up 'fOur system using the gilMn 
defaults, then follow the proceclW8S given in this manual and the 
installation guide to lesl Iha system. If there are problems, you may nlNd 
to change parameters. II you're not sur. what you're doing, our best 
advice i~ET HELp. It is ve'Yeasyto get into trouble here! II in doubt, 
call technical support at Flagstaff Engineering,(602) n4·S1Sa, for 
assistance. 

WHAT THE DEVICE DRIVER PARAMETERS MEAN 

_nel is the numbtlr of the OMA (direct memory ecce,s) chan.,.. 
lobe used by the oontronlill'. Villid cn.nnel numbers ara 1 Ihrough 3. 

IRQ level is a lIle hardware intem.4Jt request level numtwtrto be usad 
by the conlrolllil1. Basic;dly, this oomber is a priority number that the 
system hardware uses to determine which devices in the system take 
precedence when interrupts from these devices are serviced. Valid IRQ 
level numbers for the Flagstaff Engineering FLAGIO.SYS device driver 
are from 3 to 6. The following table shows the devices assigned to thes6 
IRQ 16v61s in the IBM PCIXTlAT: 

Table 8: IRQ lever assignments 

IRQ level 

3 
4 

• , 

port/dellice aSSignment 

serial port 2 'COM2:" 
serial port 1 'COM!-' 
parallel port 2 200 printer 
diskel1s controllsr (int .. rnal ur:',<"j 

Sourcs: IBM Technical Ref8rence. 
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CHANGING THE DMA CHANNEL: 

DMA chann912 is normally used by the Flagstaff Engineering tap9 and 
diskel!9 controllers; this is the samll channel used by the internal 
disk9tte controner. Usually the only time th9 DMA chann91 needs to be 
changed is whln Ih9 sysillm is a compatible non-IBM machine ("clon9"). 
in which case DMA chann911 should b8 used. 

The DMA channel sp9cir~ on the device driv9r parameter line (1) 
above must match the channel selected on the contranef card by 
changing jumpers. $99 the appropriatll installation Manual for instruc­
tions on selecting the DMA channel option, and be sure to follow all 
pr9cautioMI NOTE: if your machine is an IBM-XT, DMA channel 3 is 
used by th9 fixed disk controller ~ present. In this case, only DMA 
channels 1 or 2 should be select9d for US9 by the Flagstaff Engin99ring 
ext9rnal controller card. 

CHANGING THE IRQ LEVEL 

If you change from DMA chann912, you may need to chang9 the IRQ 
19vel alorog with~: see the table below.!or recommended settings. For 
the tape cootroller device driv9r, th9 IRO level paramet9r is ignorlid 
(always set to 6). H you need to use a non-standard IRO level because 
of system conhcts, you n99d to know what IRQ levels are assigned 10 the 
del/icesconnectedtoyoursyslem: mterto Table I. abov9. For example, 
if you hal/9 a 2nd printer on a paralloel port, it uses IRO 5 and makes this 
IRO lel/<11 unusable by other del/ices. COMI: and COM2: are normally 
used for asynchronous communicatklns adaplers (e.g .• mod9ms or net· 
wor!l.ing), but can also be reassigned (I/ia the DOS MODE command) \0 

drive a serial printer or other del/ice. The point is that)lOu n99d to select 
an IRO level for the external dril/9 (tape or disk) thai will not conflict with 
liixist'ng devices on the system. 

CHANGING THE CONTROLLER PORT ADDRESS 

(Forthis sectkln. some familiarity wilhcompulerhardware andferminol· 
09Y is assumed If you are notkoowledgable in rhis area. you'd bebeller 
off not poking around here withour help I) 

The option 01 changirog the base address oj the cootroller card is 
provided as a way 01 resolving potential coniHcts with other devices 
installed on the system. Both the tape and disk conI roller cards occupy 
8 consecutive port addresses, staning at th9 bas9 address. By default, 
the controller cards use these port addresses (th9 first addr9ss is the 
base): 
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TAPE: 
DISK: 

til" 
350 (hex) 
3E8 • 

The address of Ihe diskette conlmllercard is not currenlly seloclable, bUI 
nlilw releases of thlilslil cards win have this lezure. 

A5 with the DMA channel (above), the port address given on the device 
driver command line (1) musl match Ih. address physically selocled by 
jumpers on tile controller card; SDD Ihe Installation Manual for your 
external drive. In general. any address Irom 000 10 hex 3F8 can be 
selected. In practice, most addresses are alr.ady reserved for other 
devices (both internal and external) and cannol be used. You should 
consul a system manual, such as the IBM Technical Reference, as well 
as documentation for any ·add-om~· in your system, to lind wh~h 
addresses can bB used. II in doubt, -get help. or call technical support at 
Flagstaff Engineering. 
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APPENDIX B: USER·WRITTEN 
PROGRAM SUPPORT 

Advanced users 01 the Oisklltlll Connection who nHd 10 design lMil 
own application programs wi! find two files of special intarlSt on tile 
distribution disketw. The lil8& are DEMO.C atld INTI3C.ASM. 

OEMO.C is a short demonstration program wrinen in Microsoltll...anica 
'C', Thtl program reads the lirst two tracks of an a" diskette and stores 
the data in a OOS lill1. 

The program calls assembl&t routines 110m an objocl modll i. named 
INT13C,OBJ. Th. SDUlCe coda is provided in INT13C.ASM. This 
module provides II us., inliinace 10 external drives attached to tM 
FIagSlan Engineering di$kene controller card. 

DEMO.C must be compiled w~h your own Cc:ompihtf and l estGd 00 your 
mact1in8 bafore linking INT1 3C.OBJ with your own programs. 

INT I3C.ASM is a source tile wliMn 11"1 80aa usembler lanliluage. This 
scurce fill can be assemblsd in to a linkabl8 object module. Parameter 
passing slrud ures wil need to be modified to suppan cab lrom FOR· 
TRAN, BASIC, or ol l'lel compilers that do l'Iot pass pa/ llmelelS in 
Ihesame mannel as lo.4 icrosott/lanice C. 

Thllsa prog1ams are prOVided 01'1 an "is is' basi!; to bo ussd as a staning 
polnt tor user-deSlgned custom applicalions. Mod'liedVGrsions 01 IhQse 
mod\J 1 9~ will 1'1 01 be suppor1ed by Flagstaff Engineering . For thOS9 
neEding more inlormalion on parameter·passing sp&ci1icaUons IOr "3I i­
ous compilers . Thll Programmer's Guide To The IBM PC by Pel!:!r 
Norton , Microsoil Press. is rllComm&t1ded. 

OEMO.C 

DEMO.C is prOliided as 11 sample C program to access exlllrnal drives 
through oovice drillers FLAGIO.SV S. and FLAGIOS.SVS. 

The following routines are defined in lhe program. Ali ol these routines 
pass bad<. an ''''egel relurn coda 01 zero H suocessful and a- I if 
unsuccossful. with the exception of the FINDS rO\Jt~e which p.IIsses 
back the disl<elle forlTla1 it it 1$ toood Of a -, II it is: not tovnd . 
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The following paramlll.1'$ are sptlCif..cl in the routine atilt: 

'W" tre:. 
sector: 
'fees: 
buffer: 
fmt: 

tM external drive nurnblir (2 - 5). 
ttl. di~ (o-7VJ) 
the dilk.tt. he.:l (0 or 1). 
the iltarting sector lor 11'1. op«at'on (1 to 26). 
numt»r of MCIors to r .. dlwrit •• 
the address of the buffer 10 readlwrite tolfrom. 
diskattllorm .. : 
o _ 129 byte single density. 8" dri".. 
1 _ 256 byte sirtgle density, S' dri".. 
2_ 512 bytesing.d.nsity. !!·drive. 
3 _ 1024 byte single density, S" drive. 
4. 256 byNI double density, 9" driv •• 
5. 512 byte do'Uble density, 9" drive 
6 _ 1024 bft- cIouble density. S- dri ..... 
7 • 2048 byte double density, S- dri".. 
8 - 15 indicate same formats as 0 - 7 for 5 1/4" 

or 3 I /2" drives. 

Drive, cylinder, head, sector, 'rKS. and fmt are processed as byte 
...... but maybe defined as integers. Bufllll' isthe address of the butler 
~e read, wrileorsetiormatoperation. Thefollowing routinl calls arl 

included in this lile: 

A. rc:z: READ8(drlvl,cylinder,hud, .. etor,lrlk:l,buff_); 

Read one or more sectors Irom the S" diskette. 

B. rc = WRITE!! (drivII,cyllndlr,hlad, HCtor,lIIrlcs,bufier); 

Write Orle or morlj seelors 10 Iha 8- diskette. 

C, rc = VERIFY8 (drlve,cylinder ,head,seetor ,'rees,buffer); 

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

D. rc = RDDEL8 (drivI,cylinder,head, sector,#recs,buller); 

Read deleted seelors. This is the same as READS C>~CC::J: :>,,,,1 de .. lee 
sectors are also read if encountered. 

E. rc = WRTDEL8 (drivlI,cyllnder,head, sector.llrecs.bulfer). 

Write deleted seelors. This will write sectors OLoI d~ CiJ.eh}d 
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F. rc = FORMATS (drlve,cyllnder,head,sector, 'recs,bulfer); 

Format sectors. This command is normally issued for a complete track 
at a lime. The 'butter' paramater must point to a buffBrform2lted w~h 4 
bytes for each sector on the lIack. The 4-byle entry for each sector is 
dafilled as follows: 

o - Cylinder number. 
1 - Head numbaf. 
2 - Sactor number (normally starts with siiCIor 1 on a track). 
3- Sector size (0 .128,1 .. 256, 2.512,3.1024,4 _ 2048). 

G. rc = RESET8 (drive); 

This recalibrates the drive {se!!ks cywnder 0). 

H. rc = SETS (drlve,lmt); or rc = SET8 (driv.,a,butler); 

This sets up the S' drive logic to process the spec~ied diskette format. 
This routiml (or FIND8) MUST be used priorlo using anyofthefunctions 
to access the diskette. The 'fmt' parameter must be 010 15 as defined 
above; ij user-spec~ied format parameters are used, then the user must 
suppfy a t 2-bytll buffer containil1g the diskette setup paramllters. 

I. rc = FINDS {drlv8,cyllnder,h.ad); 

This routine wi l determine the format of the diskel1e on the requested 
track (cylinder & head). lithe formal is found, a value of 0 to 7 will be 
returned. If the diskette is unreadable a value of -1 will be returned. 
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INT13C.ASM 

~MBLY LANGUAGE INTERFACE TO INTERRUPT 13H 
fII"'{OM BIOS CALLS FOR FLAGIO.SYS DEVICE DRIVER 

REGISTER USAGE 

On entry to each junction: 

AH • Function number 
AL· Numbor 01 SQctOrs 
BX· Address of buN., ES:BX) 
CH - Cylinder number 
Cl- Sector number 
OH • Head number (0 or 1) 

DL - Drivill "\.Imber (2, 3, 4, or 5) 

On relurn from each function: 

AH· Alilurn status code: 511 b~s: , •• operation was OK 
2· bad address marX found 0 
3· disk write protected 1 
4· sector nol found 7 
5· deleted sector(s) found • sea during 

read operation note ,. OMA overrun (across 64K}4 
16· bad CAe (data error) 5 

• NOTE: this status is returnw only lor a normal read operatfoll 
(function 2) andcorresponds to 5T2 brt 6. This status is never returned 
for function 6, Read Deleted Sectors. 

AL - number of sectors 

FUNCTIONS: 

AH _ 0 Reset drive 
AH _ 1 Read status ollasl operation rIO Al 
AH .. 2 rBad sector(s) inlO memo ry 
AH .. 3 Write sador(s) from memory 
AH _ 4 V9rify sQClors(s) 
AH _ 5 Formallrack, For mat valu es 'l' e In c'a:,l XI -,: e '~':" ~'i 

ES:BX, with lour bytes for eacn seelcr c, :~~ "]" 
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o • Cy1jnder 
1 · Head 
2 - R9COrd (uclar) nu~r 
3 • $«lor size: 

0_128, 1 .. 256, 2_S 12. 3_ 1024. 4. 2049 
AH _ 6 Read delohla sedor(s) into memory. 

E_cepl for h.vd .UOIS. l/lis fUlldion w~1 always relurn II status 
code 01 O. Therefore, lunction A should be called in order 10 
chfICk the 3 status bytes. 

AH _ 7 Write deleted slIClor(s) lrom m9mDry 
AH _ 8 Set folmal. The fo(mat code is contained in AL Sector size 

and recording rnolP1od lor valU9s 01 Al are: 
O· 128FM S- 5 ·512 MFMS-
1 - 256FMS- 6·1024 MF M S" 
3 · 1024 FM S" 7 - 2OA8 t.4fM e-
4 · 256FM S-
8-15 . 10lmal sarna as 0·7 but for 5 114" 
16 · use usef-supplied fOlmal paramelel'5. 

Format pllrametar values ara in 12 byte! poinhld to by DS:SI. Dafault 
paramaters lor each value 01 Al are givlln in tha follo ..... ing tablll : 

Table 9: Format P" ramet' r Values 

off'" 
Al 0 2 3 4 5 • 7 • , 10 11 

0, GF 02 7F 00 
" 

07 ao IS F6 19 00 0\ 

" CF 02 7F 01 OF OE FF ZA F' 19 00 0\ 
2, CF 02 7F 02 oa 18 Ff 3. F6 " 00 0\ 
3 GF 02 7F 03 04 47 " OA F6 \9 00 00 , GF 02 7F 0\ 

" 
oE FF 36 F' " 00 00 

5 GF 02 7F 02 OF IS FF 54 F. \9 00 00 , GF 02 7F 03 oa 35 FF 74 F6 \9 00 00 
7 GF 02 7F 04 04 99 FF FF F6 19 00 00 • GF 02 7F 00 " 07 ao 09 E5 " 00 03 , CF 02 7F 0\ DO " FF 30 ., \9 00 03 
10 : CF 02 7F 02 04 46 FF 67 ., \9 00 03 
'1 : CF02 7F 03 02 C. FF FF E5 19 00 03 
12: CF 02 7F 0\ 12 OA FF OC ES \9 00 02 
1:3 : CF 02 7F 02 09 18 FF 54 E5 \9 00 02 
14: CF 02 7F 03 04 .. FF FO E5 \9 00 02 
IS· Cf 02 7F 04 02 C8 FF F' E5 19 00 02 
16: - usef·suppliad formal parameters--
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'" NOTE.: lines 0-7 are parameters for S"disk.u •• ; Hne. 11·15 ;tra for 
~3-1I7disk ••• S.) -=--, 0 has !he dislwtte type dBSCription oorresplnding IQ lion 0-15 in 

this tabl •. 

Following ar. the meanings of th.lormat paramQt.r bytes: 

off At 

0, 

" 2, 

meaning 

conlroller parm byte , 
conlrollllr parm bo,1. 2 
Molor lum off wait 

3, 
4, 
5, 
6, 
7, 
8, 
9, 
10: 
11: 

Sector siz.: 0_129, 1.256, 2-512, 3.1 024, ._2048 
Sector.; per track 
- Gap length 
·DTl 
-Gap\englh 
- Format till character 
- Head settlelims (ms) 
- Motorwa~ 
• Bit ~ecording method: 0 _ MFM, , _ FM 
Bit l--diskette siza: 0 .. 8", 1 _ 5·114" or 3·1/2" 

AH _ 9: Rsad sector 10'$ (on currently selected track) 
AH .. A: Acquire r8suft!> of read sector 10 (function 9). This function can 

be called 10 check status of any previous operation Returns 7 

bytes pointed to by DS:BX tormatled as tallows: 
+0 - SO (diskette status byte 0) 
+ 1 ·51 1 
+2-52 • 2 
+3 - Cylinder 
+4 - Head 
+5 - Record (sactor) number 
+6 - Sector size: 

0.128. l K256. 2 ~ 512. 

3=1024.4=2048 

The three status bytes. SO-S2. are actua.ly set by :~e d,s~ fTe, ,~, 

chip, and contain status information not'etv,-l€,j ~ '1-".' /If I ' ~'. ',,:0-' r' , 
a detailed description of thesebytes, Includ,rg o,! J.yc~: 2"~ , .. E,' 

see the documentation for either the I:lle. il2~2:J' Il'e r',E':~ 7~,S' rJ,~,' 

disk controller (FOC). 
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Table to: Disltell. Format T~s 

format. bytos' recording 
(AL. Table 9) size seelor method 

0 '" '" FM 
1 '" 256 FM 
2 '" 512 FM 
J '" 1024 FM 
4 ." 256 MFM 
5 ." 51' MFM 
6 '" 1024 MFM 
7 '" 2048 MFM 

• 3"'5" '" FM 
9 3"/5" ' 56 FM 
10 3"'5" 51 2 FM 
11 3"15" 1024 FM 
12 3"'S- 256 "'FM 
13 3"15" 51' MFM 
14 3"/5" '024 MFM 
15 3"15· 2048 MFM 

For further information on the BIOS calls, register usage. etc .• see the 
IBM PC Technical A eferel'lCa Manual and the Inlel or NEe dOClJmenlS" 
menTioned above (either one u n be used to program the floppy disk 
COOl /o IlGr ). 

Utility/S User"Written SUpport B"7 



TABLEDIT.COM 

~ with this FlagslaH EIl9iott9ring S()hwa r~ package is the pro­
~m-TABlEDIT which allows yoo to ed1 the lIans lalioll tabla lilas U!.9d 

by other programs heu.in. These t~es COOIaln 256·bfte Ioolwp tables 
which ar" used to translate charoc:ltlu betw"" one charadsr sat and 
another (usually between ASCII and EBCDIC). TABlEDIT allows yoo 
to replace Ihe characters at any positioo In the translation table filII 
IiI''labling you to create a customizlid table for your application. For 
instance, if you are oopying files from one system In EBCDIC to DOS tiles 
in ASCII, but need to Iranslala certain charaders dinerQntly then the 
standard EBCD IC-la-ASCII con"'Qrsion, you can specify thesa charac­
ters in a modiliQ(! Iranslaliofl table fikl . 

HOW TRANSLATION TABLES WORK 

The translation lahle is a file which spec~ ies a new value lor each 
poSSible value 01 a character. Since D3eh byte Ichar~er) can haV8 a~ 
of 256 possible valuas, the labia contains 256 entnes. Each entry IS 

simply a byla wh ich contains the new valua eorrespor.dlng to that 
position in the table. When an incoming byte Is found ,whose value 
corresponds to the position in the table. the byte allhBtposltlon becomes 

the rw'IW value. 

For enmpla, cons idllrthe following min,· lable (a .. sume a Sys lO! r\\ wherO! 
every chsract'H can have 10 poSSIb le values): Iha top row Isthe poslhon 

in the table . the bottom row is the aduallable. 

·0· ·1· ·2· ·3· ·4· ·5· ·6· ·7· ·8· ·9· 
5678 1 11 9 43 

1 10 ' orc> T"i ~ ~ F t f a ll notice that the positions s tan ro i'l", .e IC, I " " , 
~s °S8 the poss ible values althe bytes in this s \' s~e Tl G" :":n~;~I~!,O 
9 j~~~ as th9 values of bytes on a computer syste,TI go fr::-m ., ,0 ~~J. '-' - . 

. I Ik , bout the ·ze roth'lo the " n l ~I.'l· X5,:'on we can a 

Uillity/8 

v 
.0. ·1· ·2· ·3· ·4· ·5· ·6· ·7· ·8· ·9 · 
56781 9 43 
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The translation process simply takes the character at the pos~ ion 
pointed to (4) and u5eSlhat charactliJf 35 the new vatuHn this case, ' I ' . 
Since t~re are is an entry in the table klr lach possible value oC a 
character, all characters can be translated. 

Notice that this example table has some repeatld characters. Not all 
characters in the Iable nefKl lo be unique.tn lact, Ih& standard translation 
tables internal to TABLEDIT contain many repeated characters: lor 
inS-lance the NUL character (the "zoroth" character in both ASCII and 
EBCDIC) is ~ to "fill" vaC3llt positions in boththa ASCII and EBCDIC 
tables that have no defined values. 

WHAT THE TABLE EDITOR DOES 

Changirog a translation ta~ consists oj substituting new values aI 
cMain positiorJ$ in the table lile. This is II lairly simple process, since the 
tiles rue always the same size- 256 bytes-and this can be done with 
programs such as DEBUG and eveo1 by some tut ~itors. TABLEOIT 
makes this lob muc:l1 easier, by displaYing each entry in the table and 
allowing you to t~pe ill new values where wanted. Each vakM is 
displayed in 4 pos5.ible ways-flumericalily in either decimal or hex a­
decimal, and aschalaclers (erthervisually a$t8M display characters, or 
as a tWO-Of three-letter mnr< monic coeh. lol contrQl characlats). A1tel all 
changa5. have been made, the m()d~ied l ila can be written back 10 
diskette. You can als.o create new translation lablQ Illes Irom scralch. 

RUNNING TABLEDIT 

Run the program by \yplng ils name at the OOS command prompt, 
lol lowec' (oplionalty) by Ihe name 01 the translation table tile you want to 
Old;!. it! you omit the lile name. you can specify the li le latel.) The one 
ploglam displ.lY screen will appear. 
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~ . . " ~. m, _ . ... m. 
2<7/ -. Z~ .. 
122 : . , 
n . 
,~. 

11 ~ . 
111 , 

~"en sho ..... s the first screen of the Ir3nslalioo table. There arli! 4 
~~' each showing 64 characters. Each charactlll is shown as 3 1'1 

Ofltry as follows: 

nnn CCC - > f'\fln CCC 

The lel1 side ('FROM') is thQ table position, corresponding to the 
incoming characters 10 be Translated. The right sidlil {"TOi is lhe new 
value to be used lor Inis position. ' Mn' is the num~"ic value (eilh" 
decimal or hexadecimal , depending on 1119 current setting which is 
shown al lha upper right oI tha screell). "CCC' is the chancter, shown 
eith!ilf as a single charactal or as a 2· or 3· ietter mnsmonic code for 
control characters. "avalue is lepf~nted as such a mnemon,c cooe. 
it will be highlig hted Q('\ the scraan to make it 51300 out 

To replace a value at a cer1ain table location. you simp.)' type j .'l me 
dosired new value at that location. This can be dono either by typinCj it 

now numeric value in the numeric jiGld. or by I}opi -.g ar y keyboard 
character in the charaC1&rlield. As new values ale er.l ereo, ~I , l' l! ,d , \"1 ," 

be changed to ,,~l lect the new value. 
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To move from entry 10 entry and from numer\cIO d'iaractor flelds , you use 
the following keys: 
<~sor right> -thH e move lrom antry to entry 
<cursor le ft> 
<c ursor up:> 
"cursor down:. 
<TAB> 
"SHlA> "TABa-

"PgUp:> 
"PgDn:.. 
"backspace:.. 

- moves from numeric to character fie lds 
- moves backwards l rem numeric to 
character fields 

- displays previous screen 
- displays nexl screen 
- daletos numbers entered indgcimal rnode; 

movttS back 10 first digit in hex mode. 

In addition. the eight (8) function keys displayed at the botlom of the 
screen arg programmed 10 periorm Ihe fo llowing jobs: 

<Fb • HELP 

This displays one scraenlul 01 help inlormalion. To return 10 editing, hit 
Ihg <ESC:.. key. The " dlting scroen is restored upon return. 

<F2> - ASCII/EBCDIC TOGGLE 

This toggles the d isplay between ASCII·to-EBCDIC and EBCDIC-to­
ASC II display. The fir st charaClIII sel ls the "FROM" sel, the second is 
Ihe "TO" sol. In the &xample scroen shown, "fROM" is shown as ASCII, 
"TO" as EBCDIC, 

1 hls t099'e also ellects the -dl.!lault" (internal) translation table which will 
be ~aded by th Oi <FS,. key----5ee below for explanation. Changing this 
toggle does 001 change the value of any table entries, only thei! 
representation. 

<F3> - READ FilE 

1 his key reads iI translation tabla lrom dis"- into the edi:or"s workspaC9. 
The file currently named in the "Table l ile"field will be loaded. If this field 
is blank. you will be asked 10 9rlter a tilename hore. Ivry erfOrs 
enoounteredwhile reading Ihe lile (such as li le not found) will b9 report9d 
OI'1 lhe status li ne (screen line 3). 

When the l ile is loaded, TABLED IT t ries to determine what Iype oftabl e 
il is and d~plays the type on Ihe status line. See "How "Table Type is 
Determined,- below. 

Utility'S T ABLEDIT.COM C-4 



Note that loading a table replaces whatever is in the ed~or'5 workspace, 
When editing more than one table, be surelo save a table before loading 

" <F4> . WRITE FILE 

This key writes the translation table currently in memory to disk. The liIe 
currently named in the "Table liIe"fie\dwili be written. If this field is blank, 
you will be asked to enter a fUename here. Any errors encountered while 
wr~ing the file will be rejXlrted on the status line. 

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

<FS> . LOAD DEFAULT TRANSLATION TABLE 

This replaces the entire translation table in editor memory with an 
internal "default" table, cOiltaininl;l a standard translation seqlJQnce. 
(These standard sequences are taken from IBM's System/370 Refer· 
ence Summary, recognized as an industry standard reference.) This 
function is useful for building a translation table "from scratch." where 
only a few characters need be changed. 

There are two internaltables--one for ASCII·to·EBCDIC, the other for 
EBCDIC·to·ASCIi. The current setting of the character· set toggle deter· 
minas which one will be loaded with <FS>. This toggle is shown at the 
upper right of the screen, and is set with the <F2> key (s8e abol/e). 

Note that this function replaces whatel/er was in th! ed;lor workspace, 
so you should save a11y needed changes before loading th! ir,Ier1al 
table. 

<F6> - EXIT 

This key ends the TABLED IT progriJm. Before exi:.n~ Ie lX)S. :,cu wil 
be asked if you really want to leave. in ca5e "l0~ ~O '''JC1: Ie:; ;;j,',:, J. '.'~jr·?"f' 
table file. Answering 'Y'to this prompt wi!1 ex::o D~JS J.n·/ ::;:,".80' kc·y y,,:, 
continue the editing program. 
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<F7> • DECIMAU HEX TOGGLE 

This kal' logg[as lhe numeric field representat ion between decimal and 
hIBlladecimat The cunMt seni!'lg 01 this toggla is shown at the upper 
right of the scree n. This mode affects the way numeric data is entored 
in entry fields. In decimal made, there are 3 digit posil iOl"ls, and the 
<backspace> key removes tha leltmosl digit, Of changes the value to 
zero if there is only one digit in the field. Usir.g thll number koys will add 
onad lgilto the number. until3 digits have been ~ntered. In hexadecimal 
mode. two digits are always displayed. The cursor 51 arts on lhe lell (high­
order) digit, and entering adigit here- will movethll cursor to 1I"1e right digit 
The <back~pace> key move~ tho cursor back to Ihe left digit 

Changiog thi~ loggle does not change the value 0/ any\ablo entries, onll' 
thiir repre~entation . 

<FB> • TOGGLE "SHOW CHARACTER CODES" 

This toggle oo"l1l01s the rept"esental ion 01 table entries in the character 
fields. With the toggle on, control charac\llHs (e.g., carriage return , lin e 
feed, tab, etc.) arll shown as a 2-or3 -character menmcniccode (CR, IF, 
TAB, 81C.). Wilh Ihe toggte 011, aU characters are shown as IBM screen 
display characters. This ch ar acter sat doesn't correspond to any other 
cnaractor set in common use, sineo "high ASCI)" values above 127 
decimal are special charaders peculiar to the IBM pc. 

The mnemonic codes displayed are taken "am the IBM SYSIemr.J70 
Reference Summary. lecognized as an industry standard reterenclil. 
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INTRODUCTION 

This manual provides ~rogram 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: 

1. Program Name. 
2. Use. 
3. Miscellaneous notes. 
4. Description. 
5. Operation. 
6. Defaults. 
7. De structive/Nondestructive. 
S. Sample Program Run. 

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

A> [PROGRAM NAME] 

I n the program operation sections of the 
rr.anual. keyboard entries are indicated by 
·oracketed characters: 

[ENTER] equals the enter key. 
[YJ equals the Y key. 
[01001J equals the digits ~,1 ,0,0, 
and 1 typed on the keyboard. 
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DIAGNOSTIC PROGRAMS 

Diagnostic programs are included on the 
Utility/8 diskette for use in verifying 
correct diskette operation and diagnosing 
diskette problems. 

To exit any diagnostic program while it is 
running, press (CTRL] [C]. On occasion, 
the Control C sequence may not terminate 
the program. If this occurs, press [CTRL] 
[BREAK] to end the program. 

8 inch diagnostic PROGRAMS INCLUDE: 

ALIGN8.EXE 

CHECK8.EXE 

vERIFY8. EXE 

Check head alignment of e 
inch diskette drives. 

ChecK read/write operations 
of 8 inch diskette drives. 

Verify format of 8 inch 
diskette and head alignment 
of I:l inch drives. 



A[. l CNB . EXE 

USE: 

Check an d ver ify th e head alignment of the 
8 inc h disk ette drive (s) . 

NOTES : 

Th e A[' IGH8 program REQUI RES a s peci al 
Di gital Master Alignment Diskette. The 
ali gnme nt diske tt e 1a availabl e from 
F l agstaf f Engineering for an ad d i t iona l 
charge. 

DESCR IPTION : 

Thi s p rogr am is use d by P lag sta f f 
Eng ineeri ng t o i ns pect and v e r ify 
operation of e ach B inch dri v e received by 
t he facto ry . The ALLO NS pr og ram is 
des igne d t o c he ck head a li gnment o f a n 8 
inc h dr i ve uni t b y p e rfo rm ing t hr ee 
speci fic meas urement s. Th ese measurements 
are : 

( 1. ) 

(<'. ) 

0 .) 

Dr ive Hot a t ion Speed 
Tr a ck_ o r rtle t 
!lea d Ske w ( Azi muth) 

Rotat ional s p eed i s calcu l a t e d from the 
in de x p u lse t i mi ng. The nom i. nal d r i ve 
r o tat ion spee d is 166 . 7 mi l l iseconds ( 360 
Ri'M) . 

Trac k Offset is measured by r eadi n g 
var iou s tr ac k s t hat have t he da ta sectors 
r eco~ de d at sli gh t offset9 f r o m the track 
centerlin ~. Most d~ ives should be abl e to 
read dat a ~ i th offsets o f plus o r mi nus 
. 0 10 i nc h . 
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(AL I GNa.EXE cant.) 

~ead Skew is measured in minutes of arc 
(60 minutes equals 1 degree). Most drives 
appear to function correctly with a head 
skew of plus or minus 42 minutes. 

OPERATION: 

Load ALIGN8.EXE. On completion of the 
program load, a program description 
message will be displayed. The program 
will then prompt the user for the drive 
unit to test. 

Select the dr i ve to test by entering the 
appropriate number or pressing (ENTER) to 
select dr i ve 1. The program will then 
prompt the user for LOOP/NON-LOOP 
operation. Th e loop option is useful in 
making adjustments to the head al i gnment 
or the drive rotational speed. The 
NON-LOOP option should be selected to 
check head alignme nt. 

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

The program will display the measured 
rotat i onal speed i n mi lliseconds, the 
track offset as a positive and negative 
offset in thousandths or an ir.ch ( .... XX 
equals t.0XX inch, -XX equals - 0XX inr-b), 
and the azimuth measurement as a ra •. g e 
from positive to negat i ve minuu:s o( 2.~': 

UTILITY /8 2. j 



(ALJGNB.EXE cent.) 

After testing the drive, the program "'ill 
then prompt the user to repeat or end the 
test. Select th " appropriate option by 
entering a [Y] Or [N], or end the program 
by pressing th e [ENTER] key. 

DEFAULTS: 

Defaul t entries foc program prompts are: 

Drive Number: [ENTER] k,y equals drive 1. 
Loop Option: [ENTER] key equals No. 
Repeat Test: [ENTER] key equals y," 

DESTRUCTIVE/NONDESTRUCTIVE: 

ALIGNS "'ill not destroy data on the test 
diskette. 

SAMPLE RUN: 

A> [ALIGNS] [ENTER] 

8" DISKETTE SYS'fEM ALIGNMENT 
DIAGNOSTIC PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 9/24/83 

INSERT 8" MASTER DISKETTE -

ENTER DHIVE (1/2) ~HEN READY.? [ENTER1 

DO YOU WANT TO LOOP ON EACH TRACK 
UNTIL KEY IS PRESSED (N/Y)? [ENTER) 

DRIVE ROTATION TEST (NORMAL=166.7 MSEC) 
166.6 MSEC 
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(ALION6.EXE Cont) 

PROCRESS IV E OFFSET TES~ 
C'{L: 0} IlD ~ e 

'"~ - 10 
CYt ~ 0, HD. , .11 - IZ Cyt .. ,e HD: !/! '" - II 
CYL : }6 HO: 1 •• - 10 
CYL" 41 "D: !/! •• -IZ 
C'{L : 41 liD : 1 .., -10 
C'{L : 70 HD: " .IZ - II 
CYL_70 HD ~ \ ••• -.. 
CYL,, 73 HD~ e ... -. CYL· 73 HD. , .6 - 10 
AZIMUTH ROT ArION TEST 
CYL: 76 KD : 0 ." -H 
Cn ·76 HD~ l ." -'6 
DO '{OU WANT TO 
REPEAr TES~S (N/Y)? [E"1'ER) 
A> 
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CHECK8.EX E 

USE : 

Check and ve r i fy read/wr i te operatione of 
the B i nch d iske t~e drive ( e). 

DESCRIPT I ON: 

This pr ogram is used by Flags taff 
Eng i neer ing to check and verify o pe r at i o n 
of e a c h 8 inc h dr i ve r ece ived fr o m t he 
factory. The CHECKS progr am is des1 gned 
to verify co rrect r ead/~rite operatio ns of 
th e 8 inc h dri ve h ead s. 

CHECKB wi ll verif y r ~ad /wr i te op e r a tions 
of the d ri ve by conf1 g u r ing the diske tt e 
with var i o us sector s i zes in bo th s i ngle 
and doubl e de nsity for ma ts . Dat a is 
written t o the diske t te and th en r ead back 
frOID each f o r maL to v e r i f y ope r a ti o n . 

Af te r th e in i t i a l read/ wr i te test . t he 
prog ram wil l reformat the diskette as 
doub le density wi th 5 12 byte sectors . 
Thi s d i sk e t te f o rmat is generall y the most 
d i f f i cult format to wri t e d a ta to. I f the 
p r o g r am detect s an e rr o r vhi l e fo r mat ti ng 
any t rack , the pr ogram vi ll displ a y a 
non -zero st atus code. Th e pr ogr a m wi ll 
the n t~y t o reformat t he track in 
Quest ion . The r e t ry i::l usuall y 
successful. Jf t h e trac k formatt i ng erro r 
"'ti ll occur':! after 5 r et ries, the p rogram 
will issue a Ine »»age to us e a different 
b lank dis ke tte for the test . 
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(CHECK8.EXE cont.) 

!After formatting is complete, the program 
will read selected sectors on the 
diskette. The read operation will begin 
with Cylinder I, 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 
steps. The read test will continue using 
patterns of 7 forward and 3 backward 
steps, 5 forward and 2 backward steps, 3 
forward and 1 backward steps, and end with 
1 forward step and no backward steps. 

CHECKS should be run with a double sided, 
double density 8 inch diskette (IBM 2D). 
The program will operate with a singl~ 

sided diskette but will only verify 
operation of head 0 on the disk~tte drive. 

CHECK8 will DESTROY ALL DATA on the te~t 

diskette in the 8 inch drive, so a blank 
diskette should he used with the program. 

OPERATION: 

Load CHECKS. On completion of the progrc..r:\ 
load, a program descriptlon rr.e~~ii~'" wlli 
be displayed. The program will then 
prompt the user to insert d IdanK fl inc 
diskette into the drive and '.~'en sel"c 
the drive unit number tu be t.t>stE·d. 

UTTJ.I'l'Yje ? 



(C HECKB. EXE eon t. ) 

In eert th e oiaket te into the appropria te 
dr i v e an d th en enter t he dr i v e number to 
be te6ted o r pres s the [ EN~ER ] key to 
selec t dr i v e 1. The p r ogram wi l l the n 
beg in tes ting the drive. 

After th e drive has been tested, th e 
program will prompt the user to repeat or 
end t he te s t. Se l ec t the appropriate 
op tl on by enteri n g a (~) or {N], or end 
t.he p rogram by pressi ng t.he [E',NTER] k ey. 

The number of t e mpor ary read errors 
d i spl ayed when running t. hi s program should 
n o t be g r eate r th an two . It i s poss 1"Ole 
that a f ew t emporary e rror s wi l l occur 
Wh i l e r unning CHECKe due t o the qua l ity o f 
the di skette used . If any permanent 
e r rors occu r you shou ld r erun th~ program 
wit.h the same diskette to see i f th e 
errors o ccur at the same l ocat ion. If t.h e 
e r ror s occur at th ~ same locat i o n it 1s 
l ike l y that the disket te has a bad spot o n 
its surfac e . Use a dif fer ent di sket~e a nd 
reru n th e p ragr am t o ve ri fy co rrec t 
operati on of th~ drive. 

D!::~' A ULTS ; 

Default e ntries f o r program pr ompta are; 

Drive numb e r: 
Repe at Test; 

(ENTER] key equals drive 
[ ENTER] key equals En d. 

DESTRUCT1VE/NONDESTR UCTI VE; 

CHEC KB WI LL DESTRO Y ALL DATA ON THE TEST 
DT SKETT E. 
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(CHECKS,EXE cant,) 

~PLE RUN: 

A) [CHECKS] [ENTER) 

9" DISKETTE SYSTEM DIAGNOSTIC PROGRAM 

COPYRIGHT FLAGSTAFF ENGINEERING 5/10/S3 

INSERT BLANK 8" DISKETTE -

ENTER DRIVE (1/2) WKEN READY,? [ENTER] 

TEST 01 - VERIFY CARD AND CABLE OK 

TEST 02 - FORMAT 129 BYTE SINGLE DENSITY 

VERIFY S" CYL;10 HEAD=0 SECTOR=01 

GOOD OPERATION 
TEST 02 _ FORMAT 128 BYTE SINGLE DENSITY 

VERIFY 8" CYL=10 HEAD=1 SECTOR= III 1 

GOOD OPERATION 
TEST 1Il3 - FORMAT 256 BYTE SINGLE DENSITY 

VERIFY 8" CYL= 10 HEAD=1Il SECTORE01 

GOOD OPERAT I ON 

TEST 1Il3 - FORMAT 256 BYTE SIHGLE DENSITY 

VERIFY 8" CYL=10 HEADEI SECTOR~"1 

GOOD OPERATION 

TEST 1Il4 - FORMAT 512 BYTE SINGLE DENSITY 

VERIFY 8" CYL=10 HEAD=1Il SJo:CTOR=01 

GOOD OPERATION 
TEST 04 - FORMAT 512 BYTE SINGLJo: DENSITY 

VERIFY 8" C'iL=10 HEAD=1 SECTOR=01 

GOOD OPERATION 
TEST 05 _ FORMAT 102~ BYTE SINGLE DENSI T Y 

VERIFY 8" CH=10 HJ::AD=0 Sl!:C 1'OR_01 

GOOD OP ERAT I ON 
TEST 05 - FORMAT 1024 BYTE STNG~Jo: ~E~SITv 

VERIFY 8" CYL=10 HEAD· 1 SEC'J'UR.=()i 

GOOD OPERATION 

TEST 06 FORMAT 256 H'!''l' E nr-!lI ~LE Llf-~ N':iI ';' Y 

VJ::R I FY 8" CYL=10 HE.l. D=() S ECT UH~ZI 

GOOD OPEHAT I ON 

TIo:ST 06 FORMAT 

VERIFY 8" C'iL-Hl 

GOOD OPERAT10N 

25{, BY'~' E :-;()'.JD',]:: L£~' ~;I 

HEAG=1 " f-:C','U R iJl 
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(ClIECK8.EXE cont . ) 

TEST 07 _ FORMAT 51 2 BY TE DOUBLE DENSITY 
VERIFY 8" C YL ~ 10 HEAD =0 SECTOR =k'll 
GOOD OP E1UTI ON 
TEST 07 _ FORHAT 512 BYTE DOUBLE DENSITY 
VERIFY S" en- Ie HEAD zl SECTOR .. " 1 
GOOD OPERATION 
TEST 08 _ FORMAT 
VERIFY 8 " CYL,1 0 
COOD OPERATION 
TEST 08 _ FORMAT 
VERIFY 8~ CYL= 10 

GOOD OPERATION 
TEST 09 _ FORMA T 
VER I FY 8" CYL~ III 
COOD OPERAT ION 
TEST 09 - FORMAT 
VERIFY 6" C YL ~ 10 

GO OD OP ERATION 

1024 BYTE DO UBLE 
HEAD =" SECTO R=01 

1024 BYTE DOUBL E 
HEAD_ ' SECTOR =01 

2048 BY TE DOUB LE 
HEAD=0 SECTOR= 01 

2" 48 BYTE DOUBLE 
HEAD= 1 SECTOR ~01 

TEST 10 - FORMA T ENTIRE DISKETT E 
TO 512 BYTE SECTORS 

'WR ITINC 8" cnz xx HEAD=X SECTOR =XX 
GOOD OPEHATION 
READING 8 " cyt, n HEAD=X SECTOR ~ X 

GOOD OPERA TI ON 
DI SKETT~ DI AGNOST I C I S COMPLETED 
00 TEM~ORARY R~AD ~RR ORS 

DENSITY 

DENSITY 

DENSITY 

DENS ITY 

00 YOU WANT TO R ~PEAT TESTS (N!Y )? 
[ ENTER) 

" 
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VER I FY8. EXE 

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

DESCRIPTION: 

VERIFY8 is designed to display the format 
and sector size of a formatted 8 inch 
diskette, and identify possible head 
alignment problems with 8 inch diskette 
drives. Verify8 does a good job of 
identifying eve n mar~inal 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 pro~ram will 
measure the drive ro~ation 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 st ep the diskett e drive heads forward 
and backward through al l sectoro on th e 
diskette. The program wi ll begin the ocek 
test by reading cylinder 1, and 
then wi l l step forward 7 cylinders, 
reading a s i ngle sector from e a ch 
cylinder. The program wi l l then st e? 
backward 3 cy l inders. again reading a 
single s ector f rom each cy li nder. 

'l.'he pa t tern 01 stepp i ng feJ!"ward 
cylinders, ann th en steppi.r.g tn.d, ·""" 
cy l ind e rs will b e r e peate:1 1]ot: l C.,., i nd,cr 
76 is reached. After thls r ea ~ G ~ U'j~nc e 
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(VER IF'{a. EXE cont. ) 

I s complete, th e pr ogram will r epeat t he 
read ope r a t ion us ing a pat tern of 5 
fo r war d s te ps and 2 bac kward s t eps. then 3 
f o rward and 1 ba ckward s teps. and end wi th 
1 f orward st~p an d no ba ckvard steps. 
The number of temporary rea d errors should 
be z e r o on a good disk ett~ . 

~fter th e seek test ha s b een completed, 
the prog ram v il l perform a read t est vh i ch 
r eads a c ompl~t e t rack. The n umb er of 
r ead err ors shoul d be ~ ero . 

The program wi ll t hen pe rfo rm a trac k loop 
tes t to ver ify head a l i gnment. Cy l i nder 
7 0. head 0. s~ctor 01 v i]] be r ead 1 "" 
time s . The number of temporary read 
errors should be ~ero. 

VER IFY8 may b e run with any f o rmatted 8 
inch diSKette (I BM 2D). The prOgram viII 
ope rate with a si ng le si ded disket te but 
wil l on l y veri fy ope r at i on of head 0 on 
t he dis kette dr i ve. 

VER I FY6 will not d estroy data on the t est 
diskette in the 8 inch drive. 

OPERATION: 

Load VERIF'Y8 . On complet i on or the 
p r ogram load . a program de scription 
message v i I I be di s p l ayed. Th e pr ogr am 
u t l l th en pr ompt the use r to in s ert an 8 
Lnch da ta d iskette in t o th e drive an d t hen 
select the dr i ve un i t number to be t es ted . 

UTTL ITY/8 2.12 



(VERIFY8.EXE cont.) 

lsert the diskette into the appropriate 
drive and then enter the drive number to 
be test e d or press the (ENTER] key to 
select drive t. 

After selection of the drive number, the 
program viII beSin testing the drive. 

After completing the test, the progra. 
viII prompt the user to repeat the test or 
end the program. Select the appropriate 
option by entering a (Y] or [N], or end 
the pr06ram by pre8sin~ the [ENTER] key. 

It is possible that a feY temporary errors 
viII occur vhile running VERIFY8 due to 
the quality of the diskette used. If any 

~ permanent errors occur you should rerun 
the pro6ram vith the same diskette to see 
i f 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 driv e . 

DEFAUL'I'S: 

Default entries for program prompts are: 

Drive number: 
Repeat Test: 

[ENTER] key equals drive 
[ENTER] key equals No. 

DESTRUCTIVE/NONDESTRUCTIVE: 

VERIFY8 will not destroy data on the l~3t 

diskette. 
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(VERrFY8.EXE cont.) 

SAMPLE RUN: 

A> (VERI FYB] (ENTER] 

8"DISKETTE SYSTEM VERIFY PROGRA.M 
COPYR IGHT FLAGSTAFF ENGINEERING 3/15/85 

INSERT 8" DISKETTE -
ENTER DRIV E (1/2) VHEN READY. ? (ENTER] 

READI NG 8 " CYL =XX HEA D"X SECTOR.,XX 
GOOD OPERATION 

TEST 01 - DISKETTE IS 128 BYTE SECTOR -
SI NGLE DENSITY - SINGLE SIDE 

TEST 02 _ DRIVE ROTAT ION SPEED IS 
16 5.8 MSEC . (NORMAL"., 66.7 MSEC . ) 

TtST 03 _ SEEK TES T STARTED 
READI NG 8" CYJ. =76 HEAD,, 0 
SECTOR.,} GOOD OPERATION 
TEST 0} - SEEK TEST COMPLETED 
57. 72 SECONDS - 00 TEMPORAR Y READ ERRORS 

TEST 04 - READ DATA TR ACK STARTED 
READING 8" CYL=76 HEAD: 0 
SECTOR: 01 GOOD OPERAT ION 
TEST 04 - READ DATA TRACK COMPLETED _ 
00 TEMPORAR Y READ ERRO RS 

TEST 05 - TR ACK LOO~ START~D 

READ l~G 8~ C Y L~70 HEAD : 0 
SECTOR : 01 GOOO OP ER~TrON XXI 
TEST 05 TRACK LOOP COMPLETED 
00 TEMPORAlt y REAl) ERRORS 

DO YOU WANT TO REPEAT TESTS (N/ y) ? 
[ENTER) 
A, 
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UTILITY PROGRAMS 

J*11ity programs are included on the 
~tilitY/B diskette for use in formatting, 

displaying, and copying 8 inch diskettes. 

To exit any utility program while it 1s 
running, press [CTRL] (C]. On occasion, 
the Control C sequence may not terminate 
the program. If this occurs, press [CTRL] 
[BREAK] to end the program. 

The B inch utility programs include: 

EIGFMT.COM 

BIOIFMT. COM 

CPY8TOS. EXE 

CPY5TOB.EXE 

COPYB.COM 

DISPLAYB. EXE 

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

Format an 8 inch MS-DOS 
compat i ble diskette. 

Copy 8 inch d i skette 
sectors to PC-DOS file on a 
5 inch diskette. 

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

Copy an 8 inc.h master 
dj~kette using either a 
single or dua l 8 inch drive 
system. 

Display data fro~ a 
specific ,;ect.c)r of ",n 8 
i nch di,;ket.tc 
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BIGFMT.COM 

USE: 

Format an 8 inch diskette with 512 byte 
sectors. 

NOTES: 

Double density operation with an 8 inch 
diskett e is critical as compared to double 
density operation with a 5 i nch diskette. 
Use only high quality 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 
capac i ty diskette, or a single sided 
disk e tte as a 583,68~ byte capacity 

diskette. The disk e tte is formatted with 
512 byte sectors, 15 sectors to a track. 
The diskette is double density and will 
support 96 f i les in the directory. 

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

BIGFMT wil l not assien alternate tracks 
since it is the opinion of Flagstaff 
Engineering tI!at a diskette that contai ns 
alternate Lracks is of marginal 
re l iability and should not be used. 
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( BI GFMT. COM c ont.) 

'fill'" OPERA'l' ION: 

Load BIGFMT.COI"I. On completion or the 
pr og ram load, a pr o&r am des c ription 
message will be displayed. 'l'he pr og ra.! 
w111 pro~p\ the uoe r to enter the number 
of sides on th e diskette. 

Enter the numher of sides to be for~atted 

o r se lect 1 by pres8ing the [ENTER1 key. 

The program will prompt the user to insert 
a b lank di s kette tnta the e inch drive and 
ente r the number o f the drive unit i n use. 

Insert a blank di sket te into the drive an d 
enter t he appropr iate driv e un i -t number, 
or se lec t dr i ve I by press i ng the ( ENTER 1 
key. 

The program wil l f o rmat the diskette . If 
formatt i ng vas succe6sful , a diske t te OK 
message wil l be dleplayed. If formatting 
wa s not s ucc essful. the pr ogram will 
d i s pl ay the bad t r a c k l ocat i on . 

Aft er format ting i s comp l ete , the pr ogr am 
w1 11 prompt t he use r to e n t e r a vo lume 
name for th e d i sk e tte. The name can be a 
maximu~ o f 1 1 charac ters. 

Ent e r t he desi re d v o l u me name f e r the 
d i s Kl!ttl! . 

The progr a m will t hen pr o mp \ th t: ut; er t o 
r o rma t mo r t! d i sk e tt e s . 

Ent e r a [YJ to c onti nue t o l-'rogr i'iln , ,-', ii~1 

[N] t o e nd t he p r ogr a m. 
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(BIGFMT.COM cant.) 

DEFAULTS: 

Number of Sides: 
Drive Number: 
Volume Name: 

Continue Format: 

[ENTER] equals 1. 
[ENTER] equals drive 
rENTER] equals blank 
volume label. 
[ENTER] equals No. 

DESTRUCTIVE/NONDESTRUCTIVE: 

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

SAMPLE RUN: 

A> [BIGFMT] [ENTER] 

FORMAT S" LARGE CAPACITY DOS 

DISKETTE PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 1/9/84 

*~ MAKE SURE THE DI SKETTE IS CORRECT 
SINC~ ALL DATA I S ERASED ** 

I NSERT BLANK 8" DISKETT~ 
ENTER DRIVE (1/2) WHEN READY.? [ENTER] 

FORMAT 8" GYL=XX HEAD_X SECTOR=XX 
GOOD OP£HATION 
VERIFY 8" CY L =XX IIEAD . X SECTOR=XX 
GOOD OPERATION 
FORMATTING IS COMPLETED 0" TEMPORARY 
READ ERRORS - DISKETTE 18 OK 

ENTER VOLUME LABEL NAME (1-11 CH ARACTERS)? 
[DOS\lO L 1 LEN T ER] 

""R I TING 8" CYJ'100 HEAD=0 SECTOR . 10 
GOOD OPERATION 

DO YOU ""ANT T O r'ORMAT 
ANOTHEll DISKETTE (N/Y)? [ENTER] 
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BIGIFMT.COM 

Format an 8 inch interchange diskette 
compatible with MS-DOS. 

DESCRIPTION: 

BIGIFMT.COM is designed to format an 8 
inch, single sided diskette into 128 byte 
single density sectors. The formatted 
disk e tte has a storage capacity of 252,416 
bytes. The diskette directory can support 
up to 68 fil e s. 

8 inch diskettes formatted using BIGIFMT 
are compatible with most 8 inch MS-DOS 
systems. 

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

BIGIFMT will not ass i gn a l t e rnate tracks 
since it is the opinion of Flagstaff 
Engine e ring that a diskette that contains 
alternate tracks is of margina l 
reliabi li ty and should not he used. 

OPERATION: 

Load BIG I FM T .COM. On compl~:tl(JrI Dr the 
program load, a program descr l pt J Ori 
message wil l be display e d. 
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(BIGIFMT.COM cant.) 

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 OK 
message will be displayed. If formatting 
was not successful, the program will 
display the bad track location and end the 
formatting operation. 

After formatting is complete, the program 
will prompt the user to enter a volume 
name for 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. 

DEF",l,ULTS: 

Drive Number: [ENTER] equals drive 1-
Volume Name: LENTERJ equals blank volume 

label. 
Continue Formatting: [ENTER] equals No. 

DESTRUCTIVE/NONDESTRUCTIVE: 

BIGTFMT.COM WILL DESTROY ALL DAT,l, ON THE 
DISKETTE BEING FORMATTED. 
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(BI GlrMT . co~ COHT.) 

SAMPLE RUI'I; 

A) (B I OIf'MT] (ENnR] 

FORMAT 8" STANDARD INTERCHANGE 
MS- DOS DI SKETT E PROORA M 
COPYRIGHT FLAGSTAFF ENGI NEERING 1/9/84 

.~ MAKE SURE THE DI S KETTE I S CORRECT 
S I NC E ALL DATA I S ERASED 

INSERT BLANK 8 ft DISKETTE 
DRIVE ( I J 2) ~HEN READY.? 

- ENTER 
(ENT ER ) 

VER IFY 8" CYL=00 HEAD= 0 SF.C'fOR~01 

GOOD OPERATI ON 

FORMATT I NG IS COMPLETED - 0Q1 TEMPORARY 
ERRORS _ DI SKETTE IS OK 

ENTER VOLUME LABEL 
( 1 -I I CHA RACTERS)? 

)<AME 
f TESTDI SK ] [ ENTER ] 

WRITINC 8" CYL="" HEAD , 0 SECTOR =14 
GOOD OPERAT ION 

DO YOU ~ANT TO f OR MAT 
ANOTHER DISKETT F. (Y I N)? (ENTER J 
A> 
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CPYBT05 .EX E 

USE : 

Copy speci fi c sectors from an 8 inch 
diskette t o a PC - DOS file on a 5 i nch 
diskette. 

NOTES: 

Use the DOS Copy command to copy files 
f r o~ a no rmal 8 inch DOS format diskette 
to a 5 l och DOS forma t diskette. CP YBT05 
should on l y be used wit h non-DOS e i nch 
d i ske t tes , o r DOS 8 inch diskettes v lth an 
erased or invalid f il e d ireo t o r y. 

DESC RIPTION: 

CPY9T05. EXE is design ed to copy sectors 
fr om an 8 Inch disket" e with an e rased or 
inva l id file directory . The pr ogram 
cop i es the sector s o nto a PC- DOS fi l e on a 
5 i nch d i s ke tte . 

The program wil l i denti fy the for mat o f 
the B i nc h disket te t o be cop led f r om and 
d1sp l ay the format. The s e c t or si ze of 
the 8 inc h diskette w111 then be used for 
the aize of the record s written to the DOS 
f ile. 

The data area to copy fr om t he e inch 
d i s kett e i s de f i ned by a s t a rting and 
e nd i ng l o c a ti on . The s t a rti ng and endi ng 
locati on o f the data a r ea to be copied 
mus t be s pec i fi e d as CCHSS where CC equals 
a 2 d i g i t c y li nder nu mber trom 00 th rough 
76 , H equals a 1 d i g i t head number from 0 
thr o Uih 1, and SS equals a 2 d i git sector 
numb er from 01 through 26 depe ndi ng on the 
speci fic format of th e d1sk~tte. 
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(CPY8T05.EXE cent.) 

~ermal sector values are: 

01_26 128 byte sector, single density 
and 256 byte sector, double 
density diskettes. 

1211-15 256 byte sector, single density 
and 512 byte sector, double 
density diskettes. 

01-08 512 byte sector, single density 
and 1024 byte sector, double 
density diskettes. 

01-04 1024 byte sector, single density 
and 212148 byte sector, double 
density diskettes. 

Sectors from the B inch diskette may be 
copied 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 
as read. 

The program supports EBCDIC to ASCII 
translation if needed. Most B inch IBM 
format diskettes are recorded in EBCDIC. 
The PC-DOS files are in ASCII. 

OPERATION: 

Load CPHlTO':i.EXE. On complf>"'.:ion 0: the 
program load. a program description 
message will be displayed. The program 
will then prompt the user to i:lSE~'~ d~ H 

inch diskette into tbf> lInv". allc ~n:er 

the drive number of t.he unit se:~ctt(1 

Insert the 8 inch data rliskf>tle inte tl,e 
drive and select the appropr'dte (',.-n'e 
address by entering a [11 or [?]. 0, 
selecL drive 1 by pressing ]Efl':',,'P.j 
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(C?YST05.EXE cant.) 

A EBCD IC to ASC II p r ompt viI I be 
displayed. 

Enter (YJ t o se l e c t EBCD IC t o ASCII 
conver s i on. 
(EN TER) key 

Enter [N] or press the 
t o c opy the da.ta "as is· . 

The program then prompt s t he use r to enter 
the starting cylinder, head , and sec t or 
numb e r for th e data area on the S i nc h 
di s ket te that ~ il l copied to a DOS file. 
The entry forma t i s CCHSS as exp l a i ned i n 
the p r og r am descri p t i on secti on . 

En ter the c ylinder , head , a nd sector 
numbe r a s a 5 dig i t number vith no b lanks 
bet~een the di g i t s. If th e (ENT ER ] key is 
p reesed v i thout ent e r ing the CC HSS , the 
progr am v iII exit the copy operation. 

The program viII then pr ompt th e use r to 
enter the ending cy li nder, head and s e c t or 
numbe r of the da t a a r ea to be c op ied. 

Enter the cylinder , ~ead, and sec t o r 
numbe r as a 5 d i git nUQbe r vith no b l a nks 
bet .... ee n the d igi ts. If the (ENTER ] key is 
pr essed without e ntering the CCHSS, th e 
program vi ll r epr ompt the user f or CCHSS. 

The pr ogram v i I I re ad the fi r s t copy 
sector and disp lay a se ctor Info r matio n 
li n e .... tth cy l inder, head, and s ector 
number f o l low~d by a format i n fo r mation 
lin~ .... i th by tes pe r sector , si ngle or 
doub l e dens ity , and sing l e or double 
s i de d . I f the B incn d i sket t e f o rmat 
canno t be identi f ied, the program v i l l 
d i splay an unknov n format message and the 
e nd th e copy oper a t ion. 
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( CPY8T0 5. E){E ca nt . ) 

Art~r the se c t or and ror~a t i nformat i on 
11n ~6 ar e d l Splayed, th e pr ogram wi l l 
promp t t he us er to ~nt er the DOS drl v ~ 
name and ou t put fil e nam~. 

Enter the dr i ve number, f i l ~ name an d 
e xte nsion 1n st an dar d DOS for ~at 
(Driv e :N alle . El(t ) . If" [ EN TER) 1s pr es s~d 
wi thout e nt er i ng the dri ve , n~e, and 
ex t e nsion , the progr a. v i i i e nd the c op, 
Op e r at i on. 

The p r ogr am vi II di s play a sec t or r ead 
mes sa&e an d beg t n t h e c op y ope r a t i on . On 
comp l et i on o f th e copy ope ra t i on , a 
mes s age will b e di s pl ayed i nd icat i ng t he 
t o tal numbe r of recor ds c opi ed t o the DOS 
fl le. The use r \l j 11 th en be promp ted t o 
e nt er a st a rt ing CC HSS numbe r f or an oth er 
copy ope ra tion . 

En ter a ne\l Start i n~ CCHSS or pres s 
[ENTEk] to exi t t h ~ copy operati On. 

The p rogram .... i I I pr o mp t t h e us er to copy 
f rom a notht r di ekelle . 

En t e r a {Y J to con tinu e tht'! pr ogrd.If., or 
en ter a [ II ] o r p re ss [ENTERl to ClO d t he 
p r og ram. 
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(CPYST05. EXE cent.) 

DEFAU L TS: 

Dr t ve number: 
Star ting CCHSS: 

Ending CCI!SS: 

DOS Fil e: 

EBCDIC to ASCII 
Another Copy 

(ENTER] equa l s drive 
[l:NTER ) equalu e xi t 
CCHSS prompt. 
[ENTER] equals 
r eprompt for CCHSS. 
[ENTER) equals eKit 
copy ope ra t1on. 
[ENTER] equals No. 
[ENTER) equals No . 

DESTRUCT I VE/NONOESTRUCT IV E: 

CP Y8TOS vi)1 not destroy data on the 8 
i nch s ourc e d i skette, hovever, ALL 
EX I STI NC DATA IN THE PC - DOS DEST INATION 
FILE WILt BE DESTROYED BY THE COpy 
OPERATIO N. 

SA MPLE RU N: 

A) ( CPYBT05] [ ENT~Rl 

CO py 8" DISKETTE SECTORS TO 
PC-DOS FILE PROGRAM 
COP YR I GHT FI,AGST.H'F ENGIIIEERING 7/29/8' 

I NSERT 8" DISKETTE -
ENTER DRI VE (1/2) WH EN RE~DY.? [ENTER] 

DO YOU 
(N/V)? 

WANT EBCDIC 
[ENTER] 

TO ~SClr CONVERSION 

ENTER STARTI NG CYLINDER, H ~AD , 

AN D SECTOR (CCHSS)? [ 01001} [ENTER] 

ENTER ENDING CYLINDER, HEAD, 
AN D SECTOR (CCHSS)1 [ 01002] (ENT~R] 
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(CPY8T05. EXE cant.) 

READING 8" CYL=01 HEAD=0 SECTOR.=~l 
GOOD OPBRATION 
DISKETTE IS 256 BYTE/SECTOR _ 
DOUBT,E DENSITY - DOUBLE SIDE 

ENTER DOS DRIVE AND 

FILE NAME A;NAME.EXT1 [A:TST.DOC] [ENTER] 
READING 8" CYL~01 HEAD~0 SECTOR=~l 

GOOD OPERATION 
END OF COPY - 0002 RECORDS WERE COPIED 

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

DO YOU WANT TO COPY FROM 
ANOTHER DISKE'rTE (N/Y)" [ENTER) 

A> 
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CPY5TOB.£X£ 

USE: 

Copy da ta f r om a PC- DOS f i l e t o a speci fi c 
l ocation on an 8 i nc h di s ket te . 

NOTES : 

Us e t he DOS COPY c ommand t o copy data fr o m 
PC-DOS FILES to a n 8 in ch DOS f o r mat 
d i s ket t e. CPY5T08 shou ld only be used 
v ith non-DOS 6 i nch d i sk e ttes, o r 005 8 
i nc h d i s ket t es with a n eras e d o r i nva lid 
f i le dire c t o ry. 

DESCRI PTION : 

CPY5Toe . EX E i s des i8ned to copy DOS f il es 
to an 8 i nc h disk e t te wi th a n erased or 
i nva l i d f i l e d ir ~ cto r y. 

The pr ogr am will i de n tify th e f or ma t o f 
t he 6 inch d i s kette ~ o be c op i e d to a nd 
d i s play th e f or ma t . The s ector s iz e o f 
t he 8 i nc h d i sket te wil l th en be use d f o r 
t he siz e o f the r eco rds copie d f rom th e 
DOS f l le . I r th e e inc h di ske t t e ror ma t 
c a nnot be recogn i z~d , t he p r og r am viII 
d isp lay a mess ag e an d end t he copy 
ope ra ti on . 

The DOS f il e wil l be copied t o a s pe cifi c 
a r ea o f t he 8 i nch d i s ke t te. The use r 
must en ter a ~ t ar tl ng l oc a ti on f o r t he 
d a ta a re a on t he a i nch di s ke t t e t hat vii i 
r ecei ve th e cop i e d fi l e. 
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(CPY5T08. EXE cont.) 

The starting location is expressed as 
CCHSS, where CC equals a 2 digit cylinder 
number from 00 through 76, H equals a 1 
digit head number from 0 through 1, and SS 
equals a 2 digit sector number from 01 
through 26 depending on the specific 
format of the diskette. Normal sector 
values are: 

01-26 

01 -15 

01 -08 

01-04 

128 byte sector, single density 
and 256 byte sector, double 
d ensity diskettes. 
256 byte sector, singl e density 
and 512 byte sector, double 
density d i skettes. 
512 byte sector, single density 
and 1024 byte sector, double 
density diskett e s. 
1024 byte sector, s i ngle denSity 
and 2048 byte sector, doubl e 
denS i ty d i skettes. 

Dat a may be copied from any DOS drive and 
fil e name. The source drive may be any 
val i d DOS volume including a hard disk 
drive. 

The program wil l copy data from the sourc e 
file to the destination d i sk e tte ~ x ~Gl l y 

as read. The program also s'vl>J>Jort~· ASCII 

to EBCD I C translation if nee d e o::! Meat R 

inch IBM 

EBCDIC. 

format d i oke tte s a re 
The PC-DOS fi2es a r e 

The ASC I I lo F.ACDIC convcr" l "" t rans L. l"" 
an ASell charac t er t o i l!:i £BCII TC 

equiva l en t . but no provis i o:l ;,; .T d. j ~ to 
exc l ud ~ fie ld s th a t conL dl ~ b l ~a~y cr 

>Jacked t!. e c i lli al fLu,d.ltr~. 
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(CPY 5TOB . EXE c ont .) 

OPERATION: 

Load CPY5TOB.EXE . On c ompl e tion o f t he 
program load, a p r o&ram de s c ript ion 
mess age ~i l l be d i splaye d . The program 
will then prompt th e user to insert an 8 
1 nc h dis ke t te into the drive . a nd enter 
t h e d r ive n umber o f the unit se l ec ted. 

I n ee r t t h e 8 inch da t a d isket te into the 
dr i ve a n d se l e c t the appr op r i ate d r i v e 
a dd r ess by en t e r i ng a (1) o r [2] , o r 
se l ec t d r ive 1 by pr e ss i n g ( ENTER]. 

A ASCII t o EBCDi C p r omp t ~i l l b e 
d i splaye d . 

Ent e r [Y ] to select ASCII t o EBCDI C 
convers i o n. 
[ ENTER ] k ey 

En t er [ N) o r pr ess t he 
to copy t ne da ta as i s . 

The pr ogram " hen pr o mp ts the u s e r t o enter 
t h~ s ta r t i ng cy li nd e r. h e a d , an d sec t o r 
number for t he da t a ar ea on t he 6 i nch 
d1 ~ k et t e t hat wil l r e c e i ve t he cop y dat a . 
The e n t ry fo r mat i s CCHSS a s e xpl ained i n 
th e p r og ram descr i pt ion se c t i on . 

En te r t he cy linde r, h ead , a nd se c t o r 
numbe r a s a 5 di g i t n umb er wi t h no b lanks 

I f t h e [ £NTEH) key i s b et wee n 
pre sse d 

t h e dig i ts. 
w>t hout ~ nt e r i ng th e CC HSS , t h e 

pr og r ~m wil l ex it the copy ope rat ion. 

Th o: p r og r am "' il l re ad t he f i r st c opy 
6ec t or of the R i nc h disk e t t e and d i sp l ay 
c y l l ndt:r , head. a u d a ee t o l' nU l1l be r fQ lloved 
by a fo rmat inrorroat ion l in e \.li t h by tes 
p e r <lec to r, sing l e Or double den Sity , a nd 
s ins le or do ubl e s i ded . 
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(CPY5T08.EXE cant.) 

If the 8 inch diskette format cannot he 
identified, the program will display an 
unknown format message and the end the 
copy operation. 

After the sector and format information 
lines are displayed, the program will 
prompt the user to enter the DOS drive 
name and output file name. 

Enter the drive number, file name and 
extension in standard DOS format 
(Drive:Name.Ext). If [ENTER] is pressed 
without entering the drive, name, and 
extension, the program will end the copy 
operation. 

The program will display a sector read 
message and begin the copy operation. On 
completion of the copy operation, a 
me ssage will be displayed jndicating the 
total number of records copied to th e 8 

inch djskette. 

The user will be prompted to enter a 
starting CCHSS number for another copy 
operation. 

Enter a new starting CCIISS or press 
[ENTER] to " x i t th e copy operation. 

The prog r am will protr,pt the user to "copy 
to anoth"r ui,;kett e . 

Enter a [YJ to continue th e prol'J'''''' or 
enter a [N] 01' pre,;,> I EN Tdlj to "red !-',," 

program. 
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(CPY5T08.EX E cont.) 

DEFAULTS: 

Dr :ive numbel"; 
Starting CCHSS: 

DOS Fi l e: 

ASCII to EBCDIC: 
Anot.her Copy: 

[ ENTER] equa ls drive' 
[ENTER) equals exit 
CCHSS prompt. 
[ ENTER ) equals exit 
c opy operation. 
[ENTER] equals No. 
[ENTER) equals No. 

DESTRUCTI VE/NONDESTRU CTIV E: 

CPY5TOS w111 no t destroy data in the 
PC- DOS SOUl" c e file, however , ALL EXISTING 
DATA ON THE DESTINAT10N SECTORS OF THE 8 
INCH DISK£TTE VI LL BE DESTROYED BY THE 
COPY OPERATI ON . 

SAMPLE RUN; 

I. ) [C? Y5T08) [ENTER) 

COPY PC- DOS FILE TO 
8" DISKETTE S~c'rORS 

INSERT S " DISKETTE 
ENTER DR I VE ( 1/ 2) 'WHEN READY.? [ ENTER] 

DO YOU WAN T ASCII '1'0 
EBCDIC CONV ERSI ON (N/Y)? (YJ 

ENTE R STARTING CYL I NDER , HEAD, 
AN D SECT OR ( CCHSS)~ [01001) [ENTER] 

READ I NG 8 " CYL=0 1 HEAO ::1 SECTOR<o 01 
GOOD OP ERATION 
DISKETTE I S 256 BYTE/SECTOR­
DOUDLE D ~NS I TY - DOU BLE SIDE 

UT I LITYj8, . 1e 



(CP Y5T06 . £lE coot . ) 

ENTER DOS DR IV E AND 
FILE NAME A:N AME.EXT ? 
[ A: TESTFlU:. DOC ] ( ENTER) 

'tiR}'l'I NG 8 " CYL = ~l HEAD =0 SECTOR."" 
GOOD OPERAT ION 

gilD OF COP Y ~ 0004 RECORDS VERE COPIED 

DO YOU VANT TO COPY 
ANOTHER DISKETTE (N / Y)? [ENTER] 
A' 

IrfJ I.I 'l' i' jA ) . 1'~ 



COPY8.COM 

USE: 

Dup lica te a n 8 i nc h diskette us ing a 
s i ngl e 8 inch dr ive syotem, 

DESCRIPTIO N: 

COPY6,COM is d~ signed to duplicate an 8 
i nch maste r dlsket t~ onto a blank 8 inc h 
diskette using a s ingle 6 Lnch drive 
system. 

The program vi ] l i denti f y t he f o r mat of 
the mas te r 8 inch di skett~. I f the forma t 
cannot be i de nti f i ed, the program vi II end 
t he copy oper atio n. The pr ogram can 
dupl 1cat~ most 8 inch diskettes th a t are 
single or double sided, a nd single or 
doub le densi ty with secto r sizes of 128, 
25 15 , 5 12 , 1024, or 2 ~48 byt es p~r sector. 

The p r og r am v i II dupli ca te t h~ ror mat and 
da t a o r the mas ter d jske t te o n to a bl ank 
di ske tte . The p r ogram writes da t a to the 
b lan k diskette by f o r matt i ng a s ector , and 
then vr iting data to the s ector . I f a 
se c t o r can not be formatt ed on the bl ank 
di~kette , an error me ssag~ v ill be 
disp l ayed and the program viII en d the 
copy OPe r atio n. 

Af te r data is wri tt e n to t he b lank 
d i!; kette , the p rogram performs a wr ite 
ver i fy. I r t he b l ank d l~k ette cannot be 
v r i te verif ied. an er r o r mess~e wi ll be 
d Isp layed a nd t he p r Qgr am v iII end the 
copy operati on . 
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(cOPYa.COM cont.) 

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 ~ill then be ~ritten 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 ~ill be displayed. 

The program will prompt the user to verify 
that the master diskette to be copied is 
in the 8 inch drive. 

Insert the master dlokette into the drive 
and press [ENTER). 

The program will then read data from the 
master diskette and store the data in 
availdbl~ memory. The program will prompt 
the user to remove the master diskette and 
then insert the copy disketle intc the 
drive and press [ENTER]. 

Insert the blank diskette ir.to the drive 
and press [ENTEH]. The dded ,;·."r~d 1" 
machine memory will be written or.Lo lh!' 
blank diskette. 

Th e program will pronpl the U,';fr t"[,("hl,,;:, 
the read-from-ma~Ler. writ~-t() \;1""k cc;;y 
routine until the copy "pfr"tion l S 
completed 

UTILITY /8 '3 21 



(coprS.COM cant.) 

Afte r the copy operat i on is comp l ete, the 
prog ram viII pro~pt the user to copy 
another diske t te. 

Enter a [ YJ to copy anoth er diskette, or 
enter a [N] or press the [ENTER) key to 
end the program. 

DEFAULTS: 

Begin Copy: 
Cont inue Copy: 
Ano ther Copy 

[ENTER) equa ls begin. 
(ENTER) equals continue. 
[ ENTER] equa l s No. 

DESTR UCTIVE/NONDESTRUCT I VE; 

COPVS.COM will not destroy any data on the 
master diskette, however, ALL DATA ON THE 
DISK ETTE BEI NG COP IED TO VIL L BE 
DESTROYED. 

SAMPLE RUN; 

A) [COPY8 ] [ ENTEH ] 

DUPLI CATE 8" DISKETTE PROGR AM 
COPYRIGHt FLAGSTAFF ENGINEER ING '0 - ~8-8~ 

•• MAKE SURE MASTER DI SKETTE 
IS IN DRIVE' ." 

PRESS ENlER KF.Y TO START COP Y [ENTER] 

RI:ADI NG 8" 128_SD CYL.: 00 HEA D_' 
SECTOR. 01 TRACK NOT FOUWD 
DISK ETTE I ~ 128 BYTE SECTOR _ 
S lNGL~ DENSI TY - Sf KGLE SIDE 
READ I NG A" 128 S[) C'!'L ~ XX HE"[) ~ X 

SECTOR =XX Goon OPE~ATION 
VERIFY SK 128_SD C'I'L " XX HEAD . X 
SJ::C TO[h XX GOOD OPJ::ll AT10N 
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(COPYB.COM cont.) 

INSERT BLANK DISKETTE 
PRESS ANY KEY... ' 

[ENTER] 

READING B" 12B-8D CYL=XX HEAD=X 
SECTOR=XX GOOD OPERATION 
VERIFY 8" 128-8D CYLKXX HEADKX 
SECTOR~XX GOOD OPERATION 

INSERT MASTER DISKETTE, 
PRESS ANY KEY 

[ENTER] 

READING 8" 128-8D CYL=XX HEAD~X 
SECTORsXX GOOD OPERATION 
VERIFY 8" 128-S0 CYL=XX HEAD=X 
8ECTOR=XX GOOD OPERATION 

DISKETTE COPY IS COMPLETED 
00 SECTORS OR TRACKS WERE SKIPPED 

DO YOU WANT TO COpy 
ANOTHER DISKETTE (N/Y)? [ENTER] 

A' 



DISPLA,Y8.EXE 

USE: 

Display re corded data from a specifi c 
cyli nde r, h ead , an d sec tor of an 8 inch 
diskette. 

DESCRIP TION : 

The DfSPLAY8 progr am i s des i gned to 
display da t a sec t ors o f a n 8 inc h 
di skette . 

The d 1sp lay f o r ma t is 8 Lines of 16 bytes 
( 128 characters) represented as 2 dLgit 
hex adec imal val ues . Each line is followed 
by an of fse t numb er. re lati ve sector 
number. a nd CCHSS Lndicator . Be loveach 
he xadeci mal val ue appears tvo alphanume ric 
char acte rs. The fi rst char acte r is the 
ASCI I cha r acter rep r esen ted by the 
hexadecimal va l ue. The second c harac ter 
is the EBC DIC ch a rac te r r epresente d by the 
hexadecimal va lue as rep r esented by th e 
f ol lov i ng eKamp le. 

4B 4C . .... SA OFFo00000 RSN; 0000 CCHSS: 01001 
K. L< ..... Z! 
01 C2 ... . . C' OF'F =00 16 RSN ~ 0000 CCHSS=0 1001 
AA BE . .. . . CC 

AS A6 . ... . A1 OFr =01 12 RSM; 0000 CCHSS;01 001 
v &v .... . · x 

In the fir st line of the display. 16 
hexadeci mal va l ue s wi l l be d isp layed 
b e tween valu@ 4B and val ue 5A. Direc tly 
beneat h va lue 5A is the charac ters "Z !". 

"Z" i8 the ASCI I character repr esen te d by 
he xadecima l 5 A. ~!" 113 the EBCD IC 

char a c te r represent e ~ b y the he xadeci ma l 
val ue: 5,1, . 
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( OlSPLAY8.I:;XI:; cont..) 

~e o f fset va l ue ( OFF _ ) ind icate o the byte 
posi t ion that t he fi r st va lue of the lIne 
occup i e s , I n rela t i on t o ~he s tarttng 
CCIiSS. I f the startlng CCHSS te il00 1 and 
a l i ne of the display haG a n offe et. of 
00115 , then the first va l ue of t.he line 
r epresents byt.e 16 of th e sec t Or be i ng 
d i splay e d. 

The re lative stctor numb er (RSN_ ) 
i ndicates the position of the 1 28 byt e 
reco r d bei ng displayed relat iv e to the 
start i ng CCHSS . If the atarting CCHSS 10 
01001 and the re lat ive recor d mll:lber i s 
002 , th en the screen value s r ep r e sent the 
th i r d 1 28 byte logical r ecord of t.he 
d18pl ay (t he first. record would be 
RSN "000) . 

The Cylinder, Head, and Se c tor Identifier 
( CCHSS) is displayed at th e end of each 
da t a line. 

Di rec t ly b ~ lov eac h hex value 
c haracter ASC I I - EBCDIC code. 
c ha r acter o f this code Is t he 

is a 2 
The fi rst 
ASCI I 

c har acter def i ned by the h ex va l ue . The 
seco nd charac tt:r below the h ex valu e is 

the EBCD IC c haracter def l ned by the he x 
value. 

Any sector o n the disk et t e may ~e 

di sp lay ed . After initi al sdec ~ i ,,·n of 
c yli nde r, h!:ad , and s ecto r, ~~I~ p!'ogr iiIl: 
all ows f o r wa rd and ba::;\4.v ,.rJ l:1ov'.:.,,~r.l 

t hr o ug h lhe d al a areas· 
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(DISPLAYS.EX E cont.) 

OPERATI ON: 

Load DISPLAV8.EX E. On compl et ion Of t he 
p r ogr am l oad, a program desc r i ption 
message y ill be d i splayed . The pr ogram 
vi II then pr ompt the user to insert an B 
inch d iskett e into th e drive, and e n"t e r 
the dr ive number of the uni t se lected. 

Inser t t he 6 inc h data diske tt e i n t o "the 
d r i ve and sel ect the appropriate drive 
address by enteri ng a ( 1] or [2], or 
eelect dr1v !! 1 by press i ng [ENTERJ. 

The p r ogr am t hen prompts t he us e r t o enter 
t he start i ng c y linder, head, and sec to r 
number of the da ta area t o be d ispl aye d. 
The entry f o rmat is CCHSS wh e r e CC equals 
a 2 d igit cyli nder numb er from ~0 thro ugh 
76 , H equa ls a 1 digit head number from 0 
t hrough 1 , and SS equa ls a 2 dig it sector 
number f rom 00 t hro ugh 26 dep ending on t he 
specifi c f or mat of the diske tte. 

Enter the cylinder, head, and sector 
number a s a 5 d i git numbe r vi "th no b l ank s 
bet"\oleen t he di g i ts . If the [ EHTER] key i s 
pr essed Without entering th e CCHSS , the 
program "\oI ill exit th e CCHSS pr Q~pt. 

The program v iI I determin e the f or mat of 
t he d isket~e and d is p l ay a f o r ma t 
inro r ma tlon l ine \l ith by te s per sec tor, 
s i ngle or doub l e density . and single o r 
do uble sided. 

The pr ogram viI) the n dlsp l aJ 126 by tes as 
he~adecimal values s t a r t i ng fr om the fi r s t 
by"te of the CCHSS se l ected. 
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(DISPLAY8.EXE cont.) 

The display may then be controlled by 
entering the following characters; 

[ENTER] 

[SPACE] 

[Bl 

[e] 
[R] 

Display next 128 characters of 
data. 
Display next sector starting 
from byte 00. 
Backup one sector and display 
from byte 90. 
Exi t display 
Redisplay current sector 
starting from byte 99 

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 display another 
diskette. 

Enter a [Y] to display another diskette, 
or enter [N] or press the [ENTER] key to 
end the program. 

DEFAULTS; 

Drive Numb e r: [J::NTER] kt::y equal:; driv e 
CCHSS Number: [J::NTER] key equal:; t::xit 

CCUSS prompt. 
Display/End: [ENTER] key equals ':nd. 

DESTRUCT I VEl NON DESTR UCT I VE: 

DISPLAY8 EXE will not d""Lruy dati.l Of[ 

stored on the di:;k~tte 

SAMPLE HUN: 

A) [DISPLAY8] rENTERJ 

DISPLAY 8" DISKET'r£ DA '!' A PIWCllAM 
COI'YR I GIIT FLAGSTAFF EN~;INE~R1NG ~";/f\~ 

U'r~ L! T 'i/8 .~ 2'J 



(DISPLAY8.EXE cant.) 

TO CONTROL THE DISPLAY, THESE CHARACTERS 
MAY BE USED; 
RETURN = DISPLAY UEXT 128 CHARACTERS 
SPACE 2 SKIP REMAINING DISPLAY 
OF THIS SECTOR 
B BACKUP AND REDISPLAY PREVIOUS SECTOR 
R "' REDISPLAY THE CURRENT SECTOR 

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

ENTER STARTING CYLINDER, HEAD AND 
SECTOR (CCHS8)? (~111l01] (ENTER] 

4C 4D .... 4E OFF=1Il1ll011l RSN=III IIlIllB CCHSS=01011l1 
L, M( .... N+ 
C1 C2 .... C3 OFF=01:'116 RSN=1:'I011l0 CCH88=l:'Il1:'101 
H BB .... CC 
C1 C2 .... C3 OFF=011l32 RSN=01:'101:'1 CCHSS=BlI1l01 
H BB .... CC 
4C 40 .... 4E OFF=011l48 RSN=0001:'1 CCHSS~0111l1:'11 

L< M( .... N+ 
C1 C2 .... C3 OFF=011l64 RSN=0011l0 CCHSS=11l1001 
AA BB .... CC 
4C 4D .... 4E OFF=0080 RSN=0000 CCI!SS.01001 
L< M( .... Nt 

01 02 .... C3 OFF=0096 RSN=000B CCHSS=01B01 
H BB .... CC 

A5 A6 .... A7 OFF=Bl12 RSN=0000 CCHSS=010Bl 
v &v .... 'x 

[e) [ENTER) 

ENTER STARTING CYLINDER, HEAD, 

"D SECTOR (CCHSS)? [ENTER] 

DC YOU WANT TO DI SPLAY 
ANOTHER DISKETTE (N/Y)? [ENTER] 

" 
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INTRODUCTION 

~e File Connection from Flagstaff 
Engineering consists of separate file 
conversion program packages for use with 
The Flagstaff Engineering Diskette 
Connection 8N diskette drive system for 
the IBM PC/XT/AT. File Connection 
packages allow the user to exchange data 
files between the IBM PC/XT/AT and other 
systems that use 8~ diskettes. 

Systems supported by File Connection 
packages include IBM Host Exchange 
diskettes. CP/M. Digital Equipment. 
Allen-Bradley Numerical Control. Rolm, 
Honeywell. Intel ISIS, and others. 

PROGRAM NAMING CONVENTIONS 

File Connection program names use specific 
abbreviations to indicate function and 
system type. 

System abbreviat10ns ore: 

IBM IBM Host EXChange formats 
IBI IBM System/9!21l1l"iI 
DMA IBM System/23 Datamaster 
[D, IBM Series/1. 
P36 IBM 5364 D-esktop Systern/.36 
ePM CP/M Systems. 
D,e D1g1 tal E q IJ 1 P"";'" t Systems 

DG' Dato Genf'orol ROOS Syst p 
..... " 

ISS Inte] ISIS systems 
TRS. Tandy Ratl10 .<;hoc~ Ma::;",,' 1r 
ALB, Allen Brodl",,:! Nu,,",er1c,-,_'_ c',-
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function obbreviotion6 are: 

XXXfMT 

XXXBT05 

XXX5T06 

format a diskette with specific 
file exchange parameters. 

Transfer files from an 8 inch 
diskette to a PC-DOS volume. 

Transfer files from a DOS volume 
to an B inch diskette. 

XXXIOYYV Transfer files from system 
format XXX ta system format VVV. 

SYSTEM REOUIREMENTS • 

The File Connection requires the following 
minimum system configuration: 

1. 16M PC, PC/XT, or PC/AT 
computer. 

2. Flagstaff Engineering "DISKETTE 
CON~~[CTION~ B inch diskette drive 
syst.e",_ Hard sector diskette 
COnVi;L-sion packages require either a 
Mode} T) or Model S diskette 
contrc: ler card with the hard sector 
optic:'. installed. 5 1/4" high 
dens tty diskett.e packages require a 
Fla9s~_~,ff Engineering High Density 
t',><ternol 5 1/4" drive. or an IBM 
PC/AT with internal 5 1/4~ high 
density drive installed. 
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3. Flagstaff Engineerlng "DISKETTE 
...,..·CONNECTION" I/O device driver. (See 
~ the System Installatton Guide and 

Diagnostic and Utility Manual for 
mora lnformotion.) 

PROGR~ OPERATION 

File Connectlon programs may be copied to 
and executed from any PC-DOS diskette or 
hard disk volume desired. 

To load Fila Connection programs, use the 
standard PC-DOS load command syntax: 

A:PROGRAM NAME 

When Word Connection programs ore loaded, 
Q message is displayed that contains the 
copyright dote. New program versions are 
released periodically. and this dote is 
used to keep track of program updates. 

In the program operatton soettons of the 
manual, keyboard entries ore indicated by 
braCketed characters. 

(ENTER] equals the enter key. 
[v] equals the Y key. 

Flle Connection progroms moy be aborted by 
pressing [CTRL] [c]. Occnslornlly, the 
Control-C sequence may not s"cce~!,f'u).l" 

terminate the progrom. If this ry~ r3 

pr.;~; [CTRL] [BREAK] to end t_he r~'·,";"'o,... 

ExiTing programs throtJgn t.ne use , < ',~Q, 

[Cliond [CTRL) [BREAK] is not re"::':"1l"",,'J'~' ~ ;j. 
on~,:~hould be used .... lth discr""tj.(l" 
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PraQ~a~ ~r~~t. requ1re keV entries 
fallowed by the [ENTER) key . If the 
(ENTER) key 1& p~essed without typing Q 

chD~Dcter, the prog~~ will default to the 
first option displayed by the pr~t. 

Progrom prompts for key entrle. ore i,.ued 
bV the programs 1n the forms: 

(DEFAULT/RANGE OF ENTRIES) and 
(DEfAULT/OPTION1,OPTION2,OPTION3) 

At the prompt, ~ENTE~ D~IVE NUMBER 
(1/2-4}?", preSSing the (ENTER] key will 
select the default entry of [1]. Optional 
value. lIIOy be entered by preeain9>- [2], 
(3) , or (q] followed by the (ENTER] key. 

Many ftle Connection programs prompt for 
an optional translation table file name . 
The defoult is always on internal table 
built into the progrom. 

An e~tGrnel translation table consists of 
o 256 byte lookup tablo where the valuo of 
o gi ven cnorocter 1n the &ource file 1s 
used t o po tnt to a position 1n the tablo. 
The value stored in the specific position 
in th e ta ble will be usoe as the 
translote d character 1n the output files. 

An e~ample would be on ASCII hex volue o( 
' 21! ' (ASCll apace) . If a table was 
~f90ted to translate ASCII to a target 
cr, o ,.-a cter s et, the 110111.1 0 f ound at position 
'2!il' 1n t he table would be written to t ne 
c;.Jt pu t fUe every t1me th e program found 
on ASCII s pace character in the input 
hIe . 
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DOCUMENTATION ~ORM~T 

f.i-lu Conncc t1on progrom deacr tptlons ore 
' o~e presented in the following formot 1n 
the progrom descrtption sec tion of the 
manua l: 

, . Program NOlle. 
2 . USB. 
3. Miscelloneous Notes . 
4 . Descriptlon. 
S . Opera t ion . 
6 . Do faults . 
7 . Destruct1 ve! Nondest r uctl ve 
6 . Sempl e Program Ru n 



CPM8T05 

us!::: 

CflPY g dotg fUe fram gn Oil CP 1M !:liSkette 
to a PC~DOS fil •. 

DESCRIPTION: 

The CPM8T05 program is designed to copy 
do to files from 8" CP/M format diskeltes 
to PC-DOS flles. The (tr.t operation that 
tile program porforms .8 Q diskett61 format 
:heck. The program will tden~tfy tne 
Ilumr~'·· cf sidBS, dell81ty type, and aector 
_i7.'': of t,'1e 8" diskette and di:;ploy tha 
information. 

Since the program can be ended ofter this 
display, CPMBT05 functions as a utility 
program to identify diskette formats. 
If the program cannot identify the 8" 
diskotte format, a message will be 
displayed thot says the diskette cannot be 
copied. 

The program requires thot the user enter 
sov'3rol CP/r., diskette parameters to 
determine the logical layout of the 
dl~kette. These parameters are: 

1. Skew Foetor 
2. CP/M directory Cylinder 
3. CP/M Records Per Block 
4. CP/M Blocks In Directory 

These parameters are described in the 
section on CP/M Converston Tips. 

The program copies data files from the 8" 
di~kette by file number. 
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The ~~ polnte~s in the dl~ecto~y ent~les 

~
~e' d to located the data file. ~ 

,.:, file may be coop1ed o~ th" enti~e 
iskai~e may bo copie~. Up to 256 files 

""'1' 
mOY;';'''f.,~OPled f~om the CP/M di_k.tt.e. 

The,Cp,/M f'iles will be w~1tte" to DOS 
f1~ 128 byte ~.cords. The file n~ 
a specific CP/M file i8 written to will 
hove the some file nome and extension as 
displayed in the CP/M directory. 

CPMBT05 will copy on 8- ~ile to Qny DOS 
volume, including a ha~d di&k. 

If the CP/M ~ile nume already exists on 
~he DOS volume, the DOS ~ile will be 
deloted. ond then recreated by the copy 
op\c~t.1on . 
tI"'" '" 
OPERATION; 

Load CPMSTOS. On completion of the 
program load, a program description 
message w111 be displayed. The program 
will prompt the user to insert on 8" 
diskette into the drive, and enter the 
drive number of the unit aelected. 

Insert the S- CP/M diskette into the drive 
und select the appropriate drive address 
by entering a [1] or [2]. or select drive 
[lJ by pressing [ENTER). 

The program will display bytf'B. per :-;("'ct'.'".­
density type, and number o~ sidos 0~ t~q 

8" diskette. The program w111 then (,ro"lOi'; 
the user for the CP/M sector sk.ew feet'J" 

Enter 0 skew foctor from 1 to 16 or pre5s 
[ENTER] to select 0 skew foctor of 6. 
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1't1~ program ....,111 prompt the ~I s er for the 
CP/M directory cylinder. 

£nt~r 0 c y l 1nder numb~ r (rom 1 to 9 , or 
pres S (ENTER] to sel ~c t c Vlindor 1 . 

Tne pr-ogr- om wIll pr-ompt th e us e r- to enter 
tn e numb e r of CP/M records pe r- block. 

En te r- S, 16, 32, or 64 r e c ord s per block, 
or pr-ess [ENTER] to select S r ecords per 
bl oc ~ . 

The progrom will prompt the us r.r to en t er 
the numbe r of b locks in tno CP / M 
d l , E.c t ory . 

E~to r- 0 number from 1 to 9, or press 
[ ENT ER ] to select 2 blockS in the 
di r ec t ory. 

The prog r-om will reod t he CP/ M dis kette 
d ir- oc tory ond display a li st of tne 
~ j ~ecto" y entri e s 
by 0 fll e number . 
t he u~er to enter 
t o be cop i ed. 

o s fl le name s pr ecedea 
Th e program wi l l promp t 

the number of t ne f ile 

En';",r t) number from 1 t o 256 t o s elect the 
11; ", to be coplBd. Tho user- moy olso 
s ~ ! ~ c t t o copy All fil e s on t he 8" 
~ i ~ ~ ~ lt o by entering 0 [ 999 ] . I f the 
op ~ l on to copy all fil es i s selected, the 
,·rt~ gra""n ..... il l prompt t.h e use r to e nt er the 
1.t. n rT.1 ng f t l e numbe r fo r the copy 
optlro t l cn . This 0110 ..... s COpy lng 0 range of 
fi l es f r om f il e n t.o t ne l os t f11o . 
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~
f TER] 15 pressed without enter1ng a 

( umber, the program will exit the 
y operetion and proapt the user to cop V 

( r om another CP/M diskotto. .nothcr 

• 

::1 :.ke lte con 1:. loaded at uus point , or 
I.he:·progrOll'l con be ended by p,.ess1f19 
(ENTER] . -The program will copy the 8- CP/" fl1e 
selected to the DOS volume thot CPMST05 
WQS loaded from. The program will then 
disploy 0 message that the copy 1s 
complete, the number of the file copied, 
and t he number of recordS Copied. ThO 
directory of tho files on the B- diskette 
will bo di s played and the user will be 
prompted to select another 'lIe to copy . 

Inter the file nu~b.r to be copied, or 
~res, enter to exit the copy operation. 

DEFAULTS: 

Drive Number: 
Skew Foctor: 
Directory Cylinder : 
Records p.r Block 
Directory 81ocks : 
Flle Numb9r: 

Continue Copy: 

[ENTER] • Drive 1. 

['"TER) 6 
(ENTER] • 
(ENTER ] • 
( ENTER ] • 
(E NTER ] Retvrr1 to 
Ente r Di Skette prompt, 
[ENTE~ J • End program, 

DESTRUCTIVE/NONDESTRUCTIVE : 

CPMBT OS 1.1111 not destroy do to on !he e ' 
!Ilou rc e diskette, however, IF THr r-,!.G .:~~ Y 

fILE NAME ALREADV E)(ISn O~J THf. t;r;:S 

VOLUME , ALL ORIGINAl OHA IN THE DC':; _=-~ ~_ ~ 

WIll BE DESTROVED BV THE COPY OP FR.,' ~ : .' -
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SAr"lPLE RUN: 

.> [CPMBT05] [ENTER] 

COPY 8 M CP/M TO 5 R 009 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 (6/1-9)7 [ENTER] 

ENTER CP/M DIRECTORV CYLINDER 
NUf"lBER (2/1-9)1 [ENTER] 

ENTER NUMBER OF CP/M RECORDS PER BLOCK 
(B/16,32,64)? [ENTER] 

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

·-DIRECTDRV OF FILES 
FILE NAME RECS 
~21-TEST .ASM 0233 
~~3-ARCDATA.08F 9132 

ON Bh CP/M DISKETTE-­
FILE NAME RECS 
002-HElP.TXT 0074 
0C4-HELP.BAK 0074 

ENTE~ CP/M FILE FOR COPY (1-256/999-AlL) 
rr,[ss ENTER IF NONE1 [999J (ENTERJ 

ErHER STARTING CP/M FILE NUMBER FOR COPY 
AL~ (1/1-256)1 (3] [ENTER) 

COPY OF N003 ARCOATA .OSF IS COMPLETED 
- 132 RECORDS WERE COPIED 

COpy OF 1004 HELP .BAK IS COMPLETED 
- 74 RECORDS WERE COPIED 

PRESS ENTER TO USE HDRl NAME? [ENTER] 
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··OIRECTORY OF 
flU: NIJI'I[ 
1I1S1..:lESl .... SM 

FILES 
R(CS 
eH3 

ON B- CP/M OISK(lTE·· 
flU NA/'IE RtCS 
tt2-MtLP . lXT .174 

01).-:ARCDAT4..D8F "~2 "4-HELP . BAK 1174 , 
EMlER CPt" FIlE FOR COpy ('-256/999.All) 
P!\E,SS [NlEA IF" NONE? {ENTER]· 

DO VOU WANT TO Copy FROM 
4.NOT~ER CP/M DISKETTE (NI Y)? (ENTER] 
A> 

• 



CPI'ISTOe 

COpy a PC-DOS fl1e to a CP/M 6~ d1 Sk.tt •. 

DESCRIPTION: 

The CPM5TOe program 11 designed to copy 
00$ file. fr~ anV valid OOS ~olu~. to a 
8~ CP/M diskette. 

The program will Identlfv and dl~plov the 
nu-uer of Side., donsity tvpe. and •• ctor 
11z~ Of the 8- dlskeLt.. If the p. 
d i.;·u~tte formgt cannot. be deterMined , t.n. 
pra9r~ will dl£play a m •• sage Itottng the 
diskette cannot be copied . 

..r!"' ;rogram caples a f11. from a 00$ 
volume by file nome. The eight character 
c~s file nome will used as the file nome 
In the CP/M dlr.ctary entry on the 8" 
diskette. 

An option 
era~e the 
operation 
~hauld be 

from the 
It . 

OPERATION : 

11 supported by the prog ro~ to 
B" file directory after a copy 
hos been comp le ted. Tht l opti on 
used to de lete a l l ol d r t les 
CP/M diskette befo~ e copyI ng to 

load CPMSToa . On compl et i on of the 
progr~ load. a prog r am descri p t i on 
mes~ag. wil l be disp la yed . The Orogrom 
will then prompt the us er to In sert nn A~ 

diskette Into t he drivo. and en t or t n. 
drive number of t he ~nlt sel ect ed 
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Insert the 8 k CP/M diskette into the drtve 
and select the appropriate drive address 
by entering a [1] or [2], or select drive 
[1] by pressing (ENTER]. 

The program will display bytes per sector, 
denSity type, and number of sides of the 
8" diskette, The program will then prompt 
the user for the CP/M sector skew factor. 

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

The program will prompt the user for the 
CP/Mdirectory cylinder. 

E:--,l(;r 0 cylinder number from 1 to II, or 
prc~s [ENTER] to select cylindor 1. 

The program will prompt the Uler to enter 
the number of CP/M records per block. 

Entor 8, 16, 32, or 64 records per block, 
or press (ENTER] to select 8 records per 
block. 

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

(nter ~ number from 1 to 9, or press 
[ENE;:':] to IUllect :2 blocks 1n the 
directory. 

The Program will reod the CP/M diskette 
oirec~ory and display a list of the 
directpry entries as f11e names preceded 
b', Q Jpe number. 

;.;. I',. ~ 
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w1ll d1splay a message 
the f11e number and start1ng 

any new file copied to the S-

The program will prompt the user to erose 
the CP/M d1rectory. 

Press [N] or [ENTER] to continue the 
program, or (v] to erose the directory. 
If the erose option Is selected, all flIes 
0" the CP/M diskette will be erased. so 
c~treme coutton should be used when 
selecting this option. 

The user wl11 th(n be prompted ta enter 
the nome of the DOS f11e to be copied. 

En~ the DOS volume and fl1e nome in 
,.t&ndord DOS synta~. 1.e., 

VOL. IO: FILE NAME. EXT 

If [ENTER] is pres sod without typlng a 
Yolo ID and file nome, the program wl1l 
e~it the copy routine and prompt the user 
to e~it the program or copy to onather 
dlskette. 

The program will begin the copy operation 
and display on information line Indicating 
write cnd read verify operations to 
Cyllnder, Head, and Sector numbers of the 
6~ diskette. On completion of the copy 
operatlon, the progro,,! wl11 display on 
information line Indicating the copy Is 
complete and the number of records copied 

The program w111 prompt the "ser to cepy 
to another 8" diskette or e)(it the 
program. 
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Pre :,\ ! [N] or (ENTER) t o end t t"~ p ... og ... om. 
0 '" n .... $ S [ V] to copy anoth .... f11ft or copy 
t o 0 n~w e~ dlskettn . 

t. :': FJl.UL TS , 

Or t v . Numbe r: 
S k e .... FOcto ... , 
Di .... cto ... y Cylinde"', 
RecO"'dS per Block 
Di ... ec tory Slocks; 
DaS Fi.le Nome, 

Continue Copy: 

" :·W LE RUN : 

A> CPMSTOS (ENTER] 

( ENT ER) - Drive 1 . 
{ENTE. R) G 
[ENT ER) 2 
( ENT ER] 8 
[ENTE R] 2 
(EN TE R) • E~ 1t copy 
o nd p rompt fo ... ne .... 
di s ~ e ttl) . 

[ENT~R ] • En d p r ogram. 

COpy e" CP/ M TO 5" OOS DI SKETTE PROGRAM 
COPYR I GHT FLAGSTAFF ENGINEERING 6/1/85 

I NSERT 8 " CP /M DISKETTE -
ENTER DRIVE (1/2) ~HEN ReADY.? (ENTER) 

O lS~ E TT~ I S 128 BYT E SECTOR - SI NGL E 
D[~SI T V - S I NGLE SIDE 

~""1 ~~ H CP 1M SECT OR SKEw 
~ ~ c ro ~ ( ~! 1-9 ) ? [E NTE R] 

E t ,.'TE '-~ CP/M DIRECTORY CYL1NDER 
NUf" r.lE R (2/1 -9)7 [ENT ER ] 

~NT ER NUM8ER OF CP/M nECQROS PER BLOCK 
( B/ 16.32 . 6 11)? [E NTER] 

eNTER NUMBER OF CPIM OL OCKS IN 
DIRECTORY (2/ 1-9)1 [ ENTER] 
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."D!RECTORY OF FILES ON 0" CP/M DISKETTP" 
~:~ NAME RECS FILE NAME RECS 
~;~ST.ASM 0233 ee2-HELP.TXT 0~74 
~~3-ARCDATA.OBF ~13Z C04-HElP.BAK 0074 
.:.:X': CP/M BLOCKS IS THE 
TOTAL DISKETTE CAPACITY 

NEW FILE WILL BE 105 STARTING AT 
BLOCK XX ON THE B" OI SKETTE 

DO YOU WANT TO ERASE THE B" CP/M FILE 
PIRECTORV (NtY) [ENTER] 

ENTER DOS FILE NAME 
PRESS ENTER IF NONE 

FOR COPY B:NAME.EXT 
[A: TESTFIlE. DOC) 

rILE COPY IS COMPLETED 
I.,<XX RECORDS WERE COPIED 

·"OIRECTORY OF FILES ON 8" CP/M DISKETTE--
FILE NAME RECS FILE NAME RECS 
rJl-TEST.ASM C233 002-HElP.TXT 0074 
~J3-ARCOATA.DBF 0132 004-HELP.BAK 0074 
C05- T(STFIlE. CDC 0~'15 

xxx x CP/M BLOCKS IS THE 
TOTAL DISKETTE CAPACITY 

NE),I FILE WILL BE #06 S TARTING AT 
BLOCK XX ON THE 8" DISKETTE 

DO YOU WANT TO ERASE THE 8" CP/M FILE 

DIRECTORY OJ/Y) [ENTER] 

nnER DOS FILE NA1-1E 

PRESS ENTER IF NONE 

FOR COPY 

{ENTER] 

G:NAr~E.EXT -

DO YOU WANT TO COpy TO ANOTH ER CP/M 

DISKETTE (N/Yj? [CNTER] 

C> 
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, 
USE : 

CPMTOQOS 

Copy a PC CP/M-aS 5 1/4 lnch dlskette f11e 
to 0 PC-OOS fl1e. 

DESCRIPTION : 

The CPH rODOS progrom is de~19ned to copy 
cpi M-aS flIes to DOS flles on PC /X T/AT 
systems t hat run both PC-DOS a nd CP/M- 56 . 
The files are copied cs i$ without any 
type of converslon. 

OPERATION : 

load CPMTOOOS. On completion of the 
,program load , Q progr cm desc r iption 
message will be displayed. The program 
will th on prompt the us e r to Insert the 5 
1/4 inch CP/M-aS disket te into a drive and 
enter th o DOS drive let l e r of the drlve 
bEti ng used . 

I nse rt th e CP/ M.86 di s kette on d press [ A) 
for DOS dr i ve A. or p re ss (a ) or (E NTER] 
to selec t ODS drive a . 

The prog r am will prompt th e user to ente r 
the DOS des t1 natlon dr iv e fo r t he fi l es t o 
be copied to . 

Enter 0 le tter fr om " t o G. o r pr es :; 
[ENTER ) t o se l ect 00$ drIve ~ 

The prooram will read the CP /~ dl~~ett~ 
dlrect ol" V and displ ay 0 l 1s t o f t .~ e 

director y tin tries a s f i le n0 'T1 9 S pr e ce d ~:l 

by 0 ft l e number . The P,.og" o . .,. .... t ll p ,. (; rrn t 
t he uscr t o tin t er t ne numDe r o f t~ e f 1 1 0 

to be COn led . 
CPMOS 1 



Enter a nu~er from 1 to 64 to aelect the 
file to be copied. The user may also 
select to copy All files an the e inch 
diskette by entering a [99]. 

If (ENTER] lS pressed without ent.ring a 
fl1e numbe r , the progrom will e~it the 
copy oporotion and prompt the user to copy 
from ano,t hor CP/M diskette. Another 
diskettB can be loaded at this point, or 
the pro9r~ con be ended by pressing 
[ENTER] . 

The program will copy the CP/M-aS fl1e to 
the DOS volume selected by the user. The 
~ronro~ will then di splay a message that 
.no cop V 1s c.:>mplete, the numiler of the 
; 110 copied, and the number of records 
copied. The directory or the fllos on the 
CP /M-B6 diskette will be displayod and the 
user will be prompted to select another 
HIe to copV. 

Enter t ho fl1e number to be copied , or 
press Cil t or to exit the copy operotion. 

~hen t he cop V operation 1s ended . the 
j:;rogr am wilJ prompt the user to copy from 
cnother CP/M diskette. 

,'.l r ess [Y] to cop V from another diskette, 
0,' pre'.>:.> (N) or enter to end t hllt program, 

DJ::rAUl..TS: 

';rt ve; Number : 
CGstinctlon Drive . , 
l\ ... m!J~r; 

F 11~ .!_Nurnber : 

Con tinuo Co py: 

(ENTER] 

[ENTER] 
(ENTER) 
routine. 
(ENTER] • 

CPto()S.2 
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OESTRUCTIVE/ NONDESTRU CTIV( : 

crM TODOS ~111 not destroy dat a on the 
CP / ;1- 6G50urce d Iskette . h owe ver . IF THE 
:./,:.::ET FUE NAME ALREADY EX lSTS ON THE DOS 
VOLUME. ALL OR I GJNAL DATA I N THE DOS FILE 
WILL DE OEST ROYED BY THE COPY OPERATlON. 

SAMPLE RU N; 

A) [ CprnODOS] [ENTER] 

COPy S · CP/ ~' TO S· DOS DI SKETT E PROGRAM 

COPYR I GHT FL~GSTAFF ENGINEEAING 6/21/8 ' 

INSERT S" CP/M DI SKETT E -
£.; ; ER Dfi[V ( (8/A) WHEN READ'!'. ? [ENTEk] 

ENHn ():':S TINATION DOS DRIVE (A/B -G )? [el 
[ErHC~ ] 

"·l..tsTHIG Of fU.ES IN 5" CP/M DIRECTORY** 

~al-TE ST, ,,SM e2JS 
e 32 -H (I..P . TX T ~874 

033-A ~C !,) .\T A. oBF "132 
-,04-HEl P. OAK 11874 

Etl TER C;'/:1 fILE FOR COp y (1 - (i4!99-AL L ) 
PRESS UlTER IF NONE? [3] [E NTER} 

COpy Dc (,'C (B ARCDATA . DElF IS eO~·' P U.TE O 

- U2 1,[CoRDS v.oERE CO P IED 

D 0 1 - T(!~T.hSM 0233 
D0 2-1I(L;'> . TxT 00 74 
IHB -Ap.''':C:. TA.OBF U02 
OC4 - l lll P OAK Ii!H574 

cpr-1D S . .3 



• 

ENTER CP/M FILf FOR COPY {1 - 64/99-All} 
PRSS,S Ef.J rCR If NONE7 [EN TER) 

DO YOU ... 'MjT TO COpy FROM 

ANO,:yiIER CP/M DISKETTE ( N/Y )? [ENTER] ' .. 
A' --

CPMDS, '. 



OOSTOCPM 

USE: 

Copy a PC-DOS file to a PC CP/M-SS 5 1/4" 
diskette f11e. 

DESCRIPTION: 

The DOSTOCPM program is designed to copy 
DOS files to CP/M-SS files on PC/XT/AT 
systems that run both PC-DOS and CP/M-86. 
The files are copied as is without any 
type of conversion. 

OPERATION: 

Load DOSTOCPM. On completion of the 
program lood, a program description 
message will be displayed. The progrom 
will then prompt the user to insert the 
5 1/4" CP/M-56 disket~e into 0 drive and 
enter the 005 drive letter of the drive 
being used. 

Insert the CP/M-SS dIskette and press [AJ 
for DOS drive A, or press [8J or [ENTER) 
to select DOS drive 8. 

The progrom will read the CP/M diskette 
directory and disploy a list of the 
directory entries as file names preceded 
by a file number. The program ~111 
disploy the file number ond beginning 
block number thot will be used when a file 
is copied to the CP/M diskette. The 

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

Press [VJ to erose all files on the CP/M 
diskette, or press [N] or (ENTER] to If'n·~e 

the existing CP/M files on the diskette. 
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The p~og~cm will p~ompt tho use ~ to .nte~ 
the DOS fi1 0 nome to be copied to the CP/M 
di s kette. 

Ente~ the file name using standard DOS 

syf)to~: Volume ID:F11e Nome.Extension 

If lENTER) Is pressed wi thout entering a 
file nome, the program will ex it the copy 
operat1an and prompt the use~ to COpy to 
another CP/M diskette . Another diskette 
~on be loaded at th is potnt, ar th e 
program can be ended by preSSi ng [ENTER]. 

The pr09~om w11 1 copy the DOS file 
_~lected by the use~ to the CP/ M diskette. 
;.,~ ~r · r.og rom will th en display a message 
t ; IO.t t he copy Is complete , a nd t he number 
of records copied. The directory of the 
files on th e CP/M-B6 diskette will be 
displayed and the usor will be prompted to 
copy another DOS fi l o t o the diskott • . 

Enter the DOS file name to be copied, or 
press enter to ex it the copy operetiOn. 

Whe n the COp y opera tio n Is ende d, th e 
pre-g r cm wi 11 prompt t he user to c opy to 
.... not r: (.'r" CP/M d 1!>ke tte . 

Pr9 ~O (YJ to co py to on other" CP/M 
(Ji"' ;';O-lt te. c,r pres :. ( 1\1) or en ter to ond the 
r·r~1 ';! !J..1> . 

Dr ive Number : ( ENTE R] Drive 13 . 
E"-cSQ Directory: [ ENTER] No. 
COS Fil e Name : [ ENTER ] Exit COp y 

r outine . 
Cont1nue Copy : ( ENTER] . End progrom . 
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DESTRUCTIVE/NONDESTRUCTIVE: 

DOSTOCPM will not destroy data on the DOS 
source volume, however, IF THE TARGET FILE 
;lAl1E ALREADY EXISTS ON THE CP/M-56 
DIRECTORV, ALL ORIGINAL DATA IN THE 
CP /M-56 FILE WILL BE OVERWRITTEN AND 
DESTROVED BV THE COP V OPERATION, 

SAMPLE RUN: 

A> [OOSTOCPM] [ENTER] 

COPV 5" DOS TO 5" CP/M DISKETTE PROGRAM 
COPYRIGHT FLAGSTAFF ENGINEERING 6/21/63 

INSE~T 5~ CP/M DISKETTE -
ENTER DRIVE (B/A) WHEN READV.? (ENTER] 

""LISTING OF FILES IN 5" CP/M DIRECTORY·· 

g~1-TEST.ASM 0233 
OZ2-HElP.TXT 0074 
C03-ARCOATA.DBF 0132 
004-HElP.BAK ~~74 

NEW FILE WIll BE Ng5 STARTING AT BLOCK XX 
ON THE 5" CP/M DISKETTE 

DO VOU WANT TO ERASE THE 5" CP/M FILE 
DIRECTORY (N/Y)7 [ENTER] 

ENTER DOS FILE NAME FOR COPY B:NAr-'.E.EXT -
PRESS ENTER IF NONE? [A:ABC.DOC] [ENTER] 

FILE COP V IS COMPLETED -
0002 RECOROS WERE COPIED 
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"- LISTING Of" FlL£S IN 5- CP/M DIRECTORY--

~" ' - TEST. ~SM "233 
r: ;:i Z":HELp . TXT ""74 
. : J _A~COATA.09F 61J2 

OI1l 4-HElP . BAK 011174 

!:I1IS - ABC.DOC ,""2 
NE .... FILE WI LL BE '66 ST .... RTW G AT BLOCK XX 
ON THE 5- CP /M DISKETTE 

co YOU .... ANT TO ERASE THE 5 " CP/ M FI LE 
OI RECTORV { N!V)7 ( ENTER] 

ErHER DOS FIL E NA~lE FOR COPY B: NAME.E XT _ 
rRf!"S ENTER IF NONE? CENTER] 

00. YOU .ANT TO COpy FROM 
ANOTHER C~/ M DI SKETTE (N/V)? [ENTER] 
A> 
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CP/M 8 M DISKETTE FORMATS 

Various diskette formats ore used on CP/M 
B- systems. The file connection programs 
ore designed to work with both single 
sided and double sided diskettes formatted 
as single or double density, 

Rogardless of sides or density, 8" CP/M 
diskettes contain 77 cylinders. The 
system boot loader 1s located on cylinder 
eo and the data is written on cylinders S1 
'--""augh 74. Bod diskette trocks are 
~~~lgned to alternate tracks on cylinders 
75 through 76. 

Data tracks are formatted with different 
sizes and numbers of sectors. The 
standard formats are given below, (Sector 
s1ze and sectars-per-track numbers are 
given 1n bytes.) 

DV • DENSITY 
S5- SECTOR SIZE 
SIT • SECTORS PER TRACK 
Te • TOTAL CAPACITY 
SO SINGLE DENSITY 
CD DOUBLE DENSITY 

DY 55 SiT Te MACHINE TYPE 

SO 128 26 2"2,91+4 Unlver1501 Cp/M. 

SO 258 15 284-. 1611 Fa1rly common 
SO 512 8 3(13. lei .. Rare 
DO 25. " SBS , ~Ga litH"Y 

CO,.-".,.I.,I 

DO 51' 15 1,136.640 
pore 

DO 1321+- 8 1, 21 2.416 pore. 



On 011 CP/M diskettes. cylinder e, hood e 
is o~~ys formatted as 128 byte sectors in 
Sin~I·. ~:fdensi ty. The remaining tracks on 
t:'3;:,· . kette ate formatted with th$ 
SlJl~ '4?d density and sector size. When 
the"'N'st CP/M data file is written on the 
disk$;.te, the file directory entry is 
usually recorded starting an cylinder 2. 
head e. Some systems start the directory 
on cylinder 1 and others use cylinder 6. 
Each directory canto ins informotion on the 
fil~ name, the file location, and its 
size. 

CP/M FORMAT IDENTIFICATION: 

T~ file connection CP/M transfer prcgrams 
require the user to answer various prompts 
on the CP/M system format of the an 
diskettes. To properly use the programs, 
the answers to these prompts should be 
known before the programs are executed. 
The four format prompts are: 

,. Skew factor 
2. Directory cylinder 
3. Records per CP/M blocks 
4. Blocks in the directory 

These parameters are usually described in 
the system manual for the particular 
system that created the diskettes. 
The system manuol should be used to find 
the correct values. 

If a system monual is not available for 
the system that created the B" diskette 
being used, the DISPLAY8 program from the 
Flagstaff Engineering Utility/8 diskette 
can be used to display variOUS sectors of 
the 8" CP/M diskette. 
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SKEW FAcTDR-

~~ ore not ",r1ttan to sltqu~t1al1v on 
a CP/M aVatem diskette. sectors 00 a 
sQcclflc track "'ill be ",ritten to based an 
on off.et value which i. added to the 
sector nu~r of the last .ector u.ed. 
This 1s referred to as S.etor Skew Factor. 
If the skew foctor for a given diskette 1s 
6, •• ctor 1 will be the firlSt •• ctor used 
to ~lte 'data to. The next sector used 
will be sector 7, then 1~. ,g, 2e, 5, 11, l' etc., unt1l the entire track ls filled. 

If the s.etor count r •• ults 1n a .ector 
~ !reodV ln use . the count 115 lncr~nt8d 
;;., one to the next liequential sector. 

The standard skew foctor for 128 byte 
' 8ingle densitv sectors is 6. 
denSity diskettes use a sk~ 

Most double 
factor of 3. 

Sector Skew foctar is difficult to 
deter~ine by viewing dllikette do to with 
the DISPLAYS progra~, but it can be dona. 
Tha us~r should look f or a larg8 file that 
s pons more then one sector . If the doto 
at tne end of the sector breaks 1n the 
midd l e of 0 string or other Observable 
sequence, following sequential eGc tors may 
be displayed until the s ecto r 1s fo und 
that contains the continuati on o ~ th9 
cato . The first sector numl:l e r .... ,0 .... ~ ... ~ .... t>.~ 

s ubtracted from the seca ne:! sec t., ~ ",,_ .. s,.. 
to Orrlve at the skew foctor . 

.. ~: 
)- ~, 
,Ii " 

CPME:)(.3 



DIRECTORY CYLINDER-

The CP/M d1.kette d1r~Gtorv w1l1 normally 
appear on cy11nder 1, a or 8. Each 
dirsctary entry cansists of a 32 byte 
entry. The first byte of the entry 1s ~~ 
for on active file. The next eleven bytes 
of the entry is an eight byte file no~e 
followed by 0 three byte file type 
(extension). If the directory cy11nder for 
a particular 8" CP/M diskette is unknown. 
it1can be easily found using the DISPLAY8 
program. load DISPLAY8 and disploy 
cylinder. head and sector eleel. If 0 
series of 32 byte directol'y entries ore 
not found, then display CCHSS 02a~1. 

~90in, if the directory 1s not found, then 
display e6~01. 

CP/M RECORDS PER aLOCK and CP/M BLOCKS IN 
DIRECTORY -

A CP/M record is defined as 128 bytes of 
doto. CP/M systems define files 1n terms 
of CP/M records. CP/M diskettes are 
divided into physical blocks of 8, 16. 32, 
and 64 CP/M records. 

On 0 single sided, single density diskette 
with 128 byte sectors, each sector would 
b8 ~he eauivalent of a CP/M record. If 
th'C' cis:ultte used 8 records per block with 
2 bloc~s in the directory, 16 sectors 
... o"ld be reserved for directory entries. 
Dc·,.o files would start ot the 17th sector 
(the beginning of the 3rd bloc~). 
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In Q 32 byte CP/M directory entry. 
~tlon twelve through fifteen (beginning 
-rrom zero) indicate the number of CP/M 
records used for that entry. The lost 16 
bytes of the directory entry indicate 
which block. have been allocated for the 
entry. The block indicators will always 
be a volue greater than §1 hex. Positions 
containing .t are not allocated. 

A large fl1e con span several directory 
~ntrles aince the number of records per 
block limits the toto I number of records 
used by Q slngle directory entry. 

To determine the number of records per 
block on a CP/M diskette, dls~loy the 
firat directory entry of a fl1e using the 
program DISPLAYB. Count the number of 

'positions (number of blocks allocated) 1n 
the last 16 bytes of the entry that 
contain a hex value greater than ~1. 

To determine the total number of re~ord$ 
for the entry, multiply the volue of 
position twelve in the directory entry by 
128, and then add the value in position 
fifteen (the values disployed by DISPLAY8 
ore hexadeCimal values and must be 
can",erted to decimal). 

Divide the total number of records by the 
total number of blocks allocated. If the 
result is not a valid records-per-bloc~ 
value of 8, 16, 32, or 64, raise the 
result to tha naxt greoter 
records-par-block value (8 432 or 12 333 
would be raised to 16) 
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An EI)!;omple CP/M entry would appear as: 

position "it 111 "29394 ........ 12 .".15 
Hex Value I!J8i fH! 49 513 ziI.······ .!IJ!Ii •••• 16 

position 16 17 18 19 ZI2I ...• ·•· .29 3" 31 

He)!; Value 1A 18 1C 0121 iii".······ . iii" 01i1 "" 

Ml.Iltiply the value in position twelve (i'l) 
by 128 and then odd the voll.le in position 
fifteen (16 he)!; equals decimol voll.le 22). 
The result is 22 total records. Positions 
16. 17, and 18 have values greater then 
he)!; 01 so three blocks have been 
ollocated. Divide 22 by 3, and the result 
1S 7.333. The number is not a valid 
records-per-blocK value, so it should be 
raised to the ne)!;t greater volid voll.le of 
8. The diskette uses a records per block 
to store data. 
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