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PREFACE

Th:s mariual is for users and integrators of systems based orn AMFRD 80-based
1ngle board computers, utilizing the CF/M operating system. 1% des:;ibe= the
Ftional hard disk software cortained on the AMFRO 280 Hard Disl Sc#tware-

dickette. He-e it an overview of what is included ir this manual:

Chapter 1 - GENERAL INFORMATICN - Features of the ZB0 hard dis! scftware.
Corventions used in program operation descriptions.

Chapter 2 - SOFTWARE INSTALLATION - Hardware setup and software configuration
procedures.

Chapter 3 - FROGRAM DESCRIFTIONS - Detailed descriptions and operating
instructione for each of the hard disk software utilities.

Chagter I is intended tc provide a convenient user reference. The program
descriptions are arranged alphabetically., and each program’s name appesrs on
the bottom of the page, to aid you ir locating the program description.

Each AMFRD program has & version number, and revicior level. For example
"Vercion 2.3" represents program Version 2, Revision 2. The versicrn number is
chenged when a new program description is reguired. In most cases, the
programs display their version number when you run them. This way you can tell
if¥ you heve the right program description for the version cf a prosram ycou are
using. As new (improved or ernhanzed) versiors of programs become available,
reclacement gprogram description sheete for your manual will alszs ke provided.

PLEASE NOTE
Spezificationz and descriptione are subliect to change without notice. Updates
are availatle from AMFRD at nominal charge. The contents of this document are
telieved tc bte accurate. 1If errors are found, please ncoctify AMFRD at the
addrese shown on the title page of this dccument.

Trademarke and registered trademarks used within this document - ZB2: Zilog,
Inc.; CF/M: Digital Research, Inc.; IEM: 1International Business Machines:
ICFPRZ: Richard L. Conn; LITTLE EROARD, LITTLE BOARD/FLUS, SCSI1/FLUS: AMFRO.

Nc part of this document may be reproduced in any form, for commercial
purposes, without the e:xprecs written consent of AMFRDC Computers., Inc.

Copyright (C) 1985, AMPRO COMPUTERS INCORPORATED
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CHAPTER 1
GENERAL INFORMATION

1.1 INTRODUCTION

This chapter primarily describes the optional hard disk software available for
the AMFRO ZB8(0-based single board computers and computer systems. Convertions:
to be usec in program operating instructions are defined, and references for
further information are listed.

1.2 HARD DISK SOFTWARE DESCRIPTION

The AMFRO 280 hard disk software provides support for a wide variety of hard
dish esystem configuraticns. Use of the hard disk software requires either a
syster ccrntairing an AMFRO Little Board with an ECSI/FLUS 780 Adanter, cr an
AMFRO Little Board/FLUS (with built-in SCSI/FLUS interfacze). AMFRC EIOS
Versicn I ic also required: the Version 2 BICS contains generic SCEI (BAED)
support, ang has been designed to maximize the flexibility of your system’s
hard disk interface.

The recuired Version 2 RICS is available on the ZBO Eystem Scétware dicte
(AMFRC F/N AL0101): the hard disk software utilities necessary toc forms
install hard dick drives and cortrollers are corntained on the 280 Harg

Coftvare dicshette (F/N ALOOTT). I you cdo not &already have tte Veresio

a scftware update is available from AMFRD fcr a nominzl charge. Scurce
for the BIDS &and utilities is alsc available from AMFRO.

-
-
. -
I
-

He-=2 are some of the featurss of the AMFED har? disk software:
© EPIOE supporte “"generic" ECSI (SASl) controllers, and Xebez 141071410A

0o Up to eight hard disk controllers, with up to 11 hard diclk drives cf
any €ize, up tec BE megabytes tctal storage

o Variable CF/M partition sizes: 0.1 to 8 megabytes
o CF/M drive letter swapping
Although the Version 3 BIOS provides "generic® SCSI contreller support,
the SCSI format command has a number of "vendor unique” optiors which are not
uniformly implemented. Consequently, only a limited number of SCSI controllere
are directly supported by the AMFRO hard disk format utility (HFORMAT).
Controllers currently supported are:
Adaptec ACE4A000
Shuga-t 1610-4
Xebec 1410, 1410A, and OWL

I you wigh %o use an unsupperted controller, you you car do this by mzZiéying
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H#DRHAT to be compatible with the desired controller’s format command. This
usually invelves a small change to the source code, which is available for a
nominal charge from AMFRO, in the 180 Software Source Code package.

Most SCS1 (SASI) controllers currently being manufactured initialize themselves
on powerup from parameters they write to the drive during the format process.
Eramples are the Adaptec and Shugart contrcllers, and the Xebe:z DWL drive.

Some controllers -- lile the Xebec 1410/1410A — are not auto-initializing, ard
must be initialized each time they are powerec on. Like the format command,
the initialization command is not standardized. The AMFRD HINIT utility
provides optional controller initialization for only the Xebec controllers. If
you wish to use an unsupported controller that does require iritialization, you
will have to modify HINIT to meet your controller’s reguirements; source code
to HINIT is available in the Little Board Source Code package.

1.3 CONVENTIONS

In the descripticns of the use of software utilities, terminal keyboard inputs
which you will make to the system are shown underlined. This hacs beern done to
make it easy for you tc distinguish between the computer’s prompts and the
gperateor’e keystrokes. For esamgle:

AOXHFORMAT <RETURN>

Alep, certain keys on your terminal’s keyboard have special uses. The centrel
key, generally labeled CTRL, ic meant to be pressed at the same time as one
other key. The required contrecl! key combtination will be represented as
follows: <CTRL-C> = control key pressed along with C key.

Two other special keys are the "escape" key, indicated by <ESC> ard the
"return®" key (also called the "carriage return" or "enter" key), indicated by
<RETURN>. In general, all commands ycu enter from the CF/M (or ZCFR3) command
prompt reguire you to press the {RETURN: key to begin the operatior, as in the
e:xample above.

1.4 REFERENCES

Only brief references are made in this manual to the use and operation of some
required software utilities. Whenever a software utility ic mentioned, it will
either be called an AMFRD utility, a CF/M utility, or a ZICFRT utility. This
way you will know where to obtain further information on the program’s use.

Refer to the AMPRD ZB0O Software User’s Manual (F/N A74006) for further
information on other AMPRO-supplied software programs and utilities.



CHAPTER 2
SOFTWARE INSTALLATION

2.1 INTRODUCTION

This chapter provides information on how to configure and install the AMFRO 18O
hard disk software. The required hard disk utilities are contained on the 180
Hard Disk Software diskette (AMFRD F/N A60057). The AMFRO Version 3 BIOS,
present on the IB0O System Software diskette (F/N A&L0101), is also necessary.

This chapter will guide you through the required hardware and software
setup and installation procedures. Refer to Chapter 3 for detailed program
descriptions and operating instructions on the hard disk software utilities,
and to the AMFRO 280 System Software User’s Manual (F/N A74006) for
instructions on the use of other AMFRD software.

NOTE
Any modifications to the system parameters should only be
performed using your backup disks. Do not modify the disks
shipped with your system.

2.2 HARDWARE PREPARATION

The AMFRD ZBO hard disk software assumes the presence of either a Little Ecerd,
with the 780 SCS1 Adapter option, or a Little Bocard/FLUS, with Built-in ECSI
interface. FPBe sure that conductor number 1 of the S0O-conductor SCSI tues cable
is pluaged into pin 1 of the SCSI S0-pin connector. Often, the flat ritbon
cable will have a red strip on cre edge, indicating the loccstion of conductor
number 1. Alsc be sure that two —— and only two -- SCSI bus devices have their
resistor terminator networks installed. '

You may connect up to eleven drives, on up to eight contreollers, to your
system. The drives may be any size, up to the system maszimun of BE megabyies.
Various drive and controller typez may be intermixed.

You will need the following information on each drive to be used:

Number of cylinders

Number of heads

Step rate

Cylinder number to begin write precompensation (if needed)
Cylinder number to begin reduced write current (if needed)

00000

In addition, each type of hard disk drive usually has a jumper configuratior
area, gererally located near the 34-pin drive catle connector. Ccnsalt your
drive’s documerntation to determine how it needs to te jumpered. 114 only zre
drive it connected to a controller, it should be jumperec es the first logi:zal
unit (LUND), and connected to the connectors prcvicded for that umit., Whe- tws
or more drives are connected to a single controller, they are Jumperes to
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different logical unit numbers, and connectec to the appropriate connectores on
the controller.

[Here are some rotes on the installation of several contrcller types:

Xebec 1410, 1410A, and DWL - set the sector size jumper, labeled "SE" tc the
S12 byte sector position,-labeled "S." Set the controller address. This 15 a
trace cut option on either the 1410 or the OWL. The Xebe:- controllers are
shipped jumpered for SCSI bus address O, sc if you are orly usirng one
controller use that bus address. '

Adaptec ACB4000 - set the SCSI device ID jumper, JE, for the desired
controller ID. The ID is specified as a 3-bit birnary code, with the least
significant bit corresponding to A-E and the most significant bit E-F. The
associated bit is a 0 when the jumper is off. 1If only one controller is on
your SCSI bus, you can select bus address © by leaving off all of the address
jumpers. The Jjumpers near Ji, labeled T, FU, R and S are used for write
precompensation setup. Generally a single jumper should be insertec here,
between R and S.

Shugart 14610-4 - set its SCSI bus ID jumper (jumper pairs CU1, CUZ, anc CU4)
for the desired controller address in the same manner as with the ACE4000,
Cul, CUZ, and CU4 on the Shugart controller correspond to jumper pairs A-E,
C-D, and E-F on the Adaptec controller. Nc other jumpering is reguired.

Adaptec and Shugart ID Jumpering

SCS1 Adaptec Shugart
Bus ID D-E c-p £-E cu4 cuLo Cui
0 out out out out out out
1 out out in out out in
2 out in out out in out
s out in in out in in
4 in out out in out out
S in out in in cut in
b in in out in in out
7 in in in in in in
NOTE

1 you are using multiple controllers, be sure crly on2 cof them has its
SCE1 bus termination resistors installed.



2.3 SOFTWARE INSTALLATION

Malte a copy of your normal system dishette, and label it as your "Hard Disk
System" distette. Copy the hard disl software utilities from the ZIB0O Harc Disk
Scftware diskette onto the new Hard Disk System diskette. Use the follcwing
procedure to generate your custom hard disk system configuration.

Step 1: Configure your CP/M system size.

The more hard disk storage your system has, the more memory space CF/M reguires
for storage of directory-related information. As CF/M’s space reguirements
increase, the space available to programs (called the Trarsient Program Area,
or "TFA") decreases. The AMFROD ZMOVCFM and MOVCFM utilities are used to
generate various size systems; ZMOVCFM createc systeme containing ZCFRZ, while
MOVCFM creates systems without ZCFR3.

Here are the required sizes for various opticns of hard disk storage, besel on
the AMFRDC BIDS Version T with the standard (built-in) ZCFRZ sugpport:

Hard Disk System Sizes

Hard Diek Storage CF/M Cize TFA bytes
{norie) 60k, S¢,070
1-10 ME o9k S, 046

11-42 MR Bk °4,022

43-74 ME 57k ©2,998

75-82 ME S6k £1,974
NOTE

A usable &0 system, without hard disk support, carnct be
gerierated with IMOVCFM or MOVCFM, Instead, the 60K floppy-only
system is provided in boctable form on the system tracke of the
standard AMFRD ZBO System Software diskette.

Determine the regquired system size, and use the AMFRC ZMOVCFM (or MOVCFM)
utility to create a system image file configured for ycur reguiremsnts. (The
reguired system size will be one or more K bytes smaller if ZICFRT
configurations cther than the "standard" built-in cne are tc be uvsad.)

NOTE
IMOVCFM,COM (or MDVCFM.COM) must be run directly from the CF/M
(or ZCFRI) command line, nct from a shell like MENU or FRIENDLY,
since it prepares a memory image which might be corruptec by the
shell program. Use the shell’s exit command (X, <CYRL-C:, etc.)
to return to the A0’ prompt before running IMOVCFM (or MOVCFM).

For example, to create a S9¥ system, use the command:

AD>IMOVERM B9 %<RETURN>

-

The number "E9" provides enough space for up to 10 megabytes of hard disr
storage. ZMCVCFM will respond:



CONSTRUCTING 59K CP/M vers 2.2
READY FOR “SYSGEN" DR

“SAVE 41 CFMS%.COM"

A0S __

Step 2: Write the new systea to your Hard Disk Systea diskette.
At this point, the new system image ic stored in memory. Use the AMFRD SYEGEN
utility to write the new system image onto the system tracks of a new
(preformatted) diskette, by typing:

AO>SYSGEN:RETURN>

Wten SYSGEN requests the Source drive, respond with <RETURN> only, to tell
SYSGEN to take the source from memory. When SYSGEN reguests the Destination
drive, enter the desired floppy drive letter. After you specify the
Destination floppy drive letter, SYSGEN will prompt you for & <{RETURN:. After
SYSGEN writes the system to the Destination floppy diskette, the Destirnation
drive prompt will again appear; this time, respond with a {RETURN> or {CTRL>-C
to exit SYSGEN.

Step 3: Set the powerup port configurations.

Use the AMFRD CONFIG utility to set the required port configurations and other
initialization parameters on your new Hard Disk System diskette. This is
reguired even though your current system disk’s parameters may already have
beer set, because IMOVCFM has created & system image containing the stardard
defsulte (9600 baud terminal, etc.), which may differ frocm yowr systen's
reguirements.

Step 4: Test the new system disk.

Try booting from the new Hard disk System diskette. It shkould irndicate the
CF/M eysten size number (e.g. 59k CF/M), and EIOE Version I, ir the sign-on
message. In case of difficulty, re-boot your system with a working system dish
and use the CONFIG utility to recheck the terminal port setting, step rates,
etc.

Step 5: Format your hard disk.

You can now procede to format your hard disk drive. Before you can ucse the

AMFRD hard disk formatter (HFORMAT), you must complete the above steps. anc you

must have booted from the new Hard Disk System disk. HFORMAT will not run

otherwise. Refer to the description of the AMFRO HFORMAT utility (Chapter J).
WARNING! HFORMAT will destroy all data on the hard disk drive.

You need to have the following information handy when ycu ran HFORMAT:



Controller: brand and model

Drive: number of cylinders.
number of heads
step rate
cylinder at which to begin write precompensation, if neeced
tylinder at which to begin reduced write currert, if needed
cylinder to use for landing zone, if needed

In case of difficulty, re-boot from your Hard Dishk Eystem disk and verify from
the system sign-on message that you have a S9K (or less) size CP/M system, and
BIOS Version I or later. 1If these are correct, the trouble may be:

Faulty hard disk controller, drive, or cables

Incorrect controller or drive jumper settings

Incorrect controller or drive information given to HFORMAT
Incompatibility between hard disk controller and drive
Froblem with your system’s SCSI interface

0O000O0O

Step 6: Test hard disk initialization.

Since the AMFRO ERIOS supports a wide variety of SCSI (SASI) controllers and
drives, as well as a wide range of CF/M drive partition sizes, the operating
system must be initialized for your specific configuration. This will be done
immediately after system boot, by the AMPRD HINIT utility.

Refer to Chapter 2 for information on HINIT. At this point, you should run
HINIT in its interactive "menu mocde," responding to the program’s promgts
according to the characteristics of your hardware. kee:z & list of all of ycur
keystroke responses, as you will be making ar automatic command file (alias)
out of them shortly. You can create as many CF/M letter partiticns on each
drive as you like, using up the available K bytes of formatted capacity of the
drive.

After running HINIT (menu mode), try reading the directory of each of your rew
(empty) hard disk partitions using the DIR utility. If this doesrn’t wori, or
if the directory cizes do not seem correct, re-enter the initialization
reguirements with HINIT. 1If you still have problems, refer to the list of
pocssible causes in the previous step.

Step 7: Bad sector lockout.

Since a hard disk drive has an extremely dense recording format, tiny defects
can result in storage areas which are unusable. Typically, only several K
bytes of disk storage space will be lost due to these defects.

The Fublic Domain FINDEAD utility (Chapter 3I) performs a read of every sector
of each CP/M drive letter partition you specify, logging all errors encountered
during the process. After the specified drive partition is fully checkeZ, all
of the bad sectors are grouped in a single file, called [UNUSED].EBAD, in user
ares 1S5. Once the defects are grouped into this special file, noc atterpt to
read or write to thcse areas of the drive will be made (urless ycu erase the
file).



F.un FINDBAD once for sach drive partition. For example:

AO:FINDBAD F::FINDEAD G:3FINDEAD H:sFINDEAD J3<RETURN>

Step B:1 Create and test an automatic hard disk initialization alias.

In this step, you will use the ZCFRZ ALIAS utility to create an "alias" command
file to automatically initialize your hard disk system. The required alias
contains the precise set of HINIT keystrokes you used in Step 6, above, but
with a comma used to represent the <RETURN:> key and a period used to represent
the <ESC> key. A good name for the alias you create is HARDINIT.COM. You can
use a separate alias to initialize each drive or controller, or one alias can
initialize them all.

For example, the following HARDINIT alias commard line might be used to
initialize two © megabyte drive partitions (F and BG) on & single 10 megabyte
drive, connected as logical unit O (LUNO) on an Adaptec controller:

HINIT YDOI1O AFSO00,AGE000,.
Refer tc the program description of HINIT (Chapter 3) for further details.
After you create the HARDINIT.COM alias required by your system, test it as
follows: re-boot from your Hard Disk System diskette, to clear out the effects

of Step &: then type the command:

AOHARDINITRETURN®

Ther try again to access the (empty) directories of all of the drive letters
your alias has just defined, using the DIR utility. (Froblems? See Step 6.)

Step 91 Write your system tracks to the first hard disk partition.

Use the AMPRD SYSGEN utility to copy the system tracks from your Hard Disk
System diskette toc your first hard disk partition.

Step 10: Configure your system disk for automatic initialization.

In this step you will configure your Hard Disk System disk tc perforam all
required initialization, including complete transfer of operation to your hard
disk partitions. To do this, you create another ALIAS which gets everything

- going just the way you want it.

Here is an example. Let’s assume you have created a system with two 10
megabyte drives, partitioned as four € megabyte CF/M drive letters, F through
I. The standard system disk contains an alias which is useful for this
configuration, called HSTART.COM. It contains the fcllowing command line:

HARDINIT; SWAF AF EG CH DI.; ETARTUF

Thie performs the following three steps:



(1) Initializes your hard disk system, according to the alias
HARDINIT.COM you created in Step B.

(2) Reassigns drive letters, such that floppy letters A-D are swapped
with hard disk drive letters F-1.

(I) Continues operation from the first hard disl drive partitior (now
called "A"), based on the conterts cf a STARTUF.CCM alias you put
there. ‘

Orne final touch: set “"HSTART" as the system autocommand, using the AMFRO
CONFIG utility. Now, when you boot from your Hard Disk System dishkette, your
hard disk system will automatically be initialized, the hard disk drive letters
(F-1) will be swapped with the floppy drive letters (A-D), and the command line
contained in the STARTUF.COM &alias on the first hard disk drive partition will
run. Try it!

CONGRATULATIONS!

This completes your hard disk system installation.



CHAPTER 3
PROGRAM DESCRIPTIONS

3.1 INTRODUCTION

This chapter contains detailed information on each of the AMPRO 2B0 hard disk
software utility programs supplied on the AMPRD Hard Disk Software diskette.
Each program’s description explains what the program does and how it is used.
The utilities are covered in alphabetical order, so this material can serve as
a handy operator’s reference.

Each program description is identified with a version number. When the utility
program is run, its version number (and a revision level) appear in the
program’s sign-on message, for example:

AMFRO Copy/Format/Verify Utility
Copyright (C) 1984 AMFRO Computers, Inc.
Version 1.6

In this case the program is Version 1, Revision 6. FRevisions of a utility
program having the same version number operate in the same manner. If a future
version of a particular utility program requires a new description, its version
number will be changed, to indicate that the old description is nc longer
accurate. Program descriptions for the new pregram version will be available,
so that you can update this manual.

3.2 PROGRAM DESCRIPTIONS

The focllowing pages contain the program descriptions of the AMFRO Z80O :zrz dish
software utilities, alphabetically arranged.



FINDBAD

(Version &)

Description

Since a hard disk drive has a very densely packed storage surface, minute
defects can result in small areas which are unusable., Some corircllers can
automatically "map" these bad spots {(defects) out of use during operation,
while others can not. The AMPRO hard dish BIOS does not utilize this option,
since each controller does this differently. Instead, the FINDEAD bad sector
lockout program is used to allocate all of the bad areas of a disk’s surface
intc a single file. As long as you never erase thic file, the bad spots on the
disk will never be used for program or data storage. Typically only several K
bytes of diek storage will be lost due to these defects.

The FINDEAD utility is a public domain program which provides bad sector
lockeout. FINDRAD performs a read of every sector of the CF/M drive letter you
specify, logging all errors encountered during the process. After the
specified drive is fully checked, all of the bad sectors are assigned toc a
sirigle file, called [UNUSED].EAD (in user area 1Z). Once the defects are
groupec irto this special file, no attempt to read or write tc thcse areas cf
the drive will be made (unlezs you erase the [UNUSED].BAD file).

Operation

Before you can use FINDEAD, your hard dish must bte formetted (see HFDREMATY, ard
your system initialized (see HINIT), VYou must run FINDBAD orze for each d-ive
letter you will be using, even if several drive lette-e recrecent CF/M
partitions on the same drive.

To run FINPEAD, you simply type the program’®s name alcmg with the CF/M drive
partition letter, fpllowed by & colon. For example, to rur FINDEAD on drive
letter F, enter the following command from the CF/M command line:

AOFINDEAD Fs {RETURN>

The program will display status messages indicating its progreszs, arnd the
locations (if ary) at which bad disk sectors are found.

NOTE
The file created, [UNUSED).BAD, is placed in user area 1% by
FINDEAD. It must be left as is. To protect it, you can use the
following STAT.COM commands

AO:ESTAT [UNUSED),EAD $R/OZRETURN>

You car also run FINDBAD on & drive which is not empty. if vou suspezt that it
conteine bac sectore. In thics case, files already or the drive will nct be
hermed, ard the resulting [UNUSEDI.BAD file will collect all bloche cortairimg
bad sectors at that tinme.

FINDEAD-1



HINIT

(Version 1)

Description

This utility performe disk controller initialization and CF/M EIOE installation
for use of hard disk drives and SCS! hard dishk controllers. When your system
boots (on power—up or reset), a number of BRIDE parameters must be set prior to
access of the hard disk drives. Also, some hard disk controllers reguire
initializaticn before use. HINIT provides the facility for performing thess
operations. HINIT has two modes of use: Menu Mode, and Command Line Mode.

HINIT provides controller initialization for only cne type of hard disk
controller, the Xebec 1410 (or 1410A). Mcost ECSI hard cdisk controllers
currertly being manufactured do not reguire initialization. These sel#-
initializing controllers are referred to as "SCSI Generic." They automatically
initislize themselves on powerup from parameters which they write to a reserved
area on the hard disk drive when they format the drive. Contrcllers known to
be SCSI Gereric are: Adaptec, Shugart, Xebec OWL.

IMFORTANT
Since SCE! Generic contrcllers deperd on initialization
information which they write to the disk drives during format,
your drives must be formatted first, before ycu attempt to use
HINIT,

The AMFRO Version T RIDE claszsifies SCCI Gereric cortrcllers in dws ways:
these which can support burst data trancfer over SCEI, and those which rezuire
byte-by-byte hardshaking. HINIT prompts you toc select either "burst-mode" or
"byte-mode" for SCSI Gereric controllers. As imglemerted, burst mode
contrcllers provide & 10-20 percent speed advantage over byte mcde -—ontrollers.
The Adaptec ACE400C can te used in burst mode, while the Shugart 1610-4
reavires byte mode. Thece designaticns are specific to the AMFRD applicaticr,
and are not standard terms, o you won’t find this infeormation in your SCSI
controller®s technical manual., It is recommended that you use ary urlicsted
cont-cller in byte mode, until you thoroughly exercise the system with the
burst-mode sgecified.

Menu Mode Dperation‘

To invoke HINIT’s interactive menu mode, simply type the program’s name from
the CP/M command line:

AOHINIT/RETURNS

HINIT will prompt you for all required information. The initial prompt asks:
Dc you want to clear the e:isting hard dish assignrmernte (Y/NOT __
This provides the ortion of doing all decired initialization ir ore run o4

HINIT, or ueing HINIT several times to initialize multiple drives or

HINIT-1



controllers.

HINIT next displays its main menu:

O-tions available: '
(D) Define the Current Drive
(A) Add e partitiorn to the Current Drive

(ESC) Exit the program

What next (D/A/ESC)? __
The steps you will perform are:

Defining the "Current Drive" - use the "D" option, to define a rew "current
drive." HINIT will prompt you for the contrcller’s SCE8I ID and type, anc the
drive’s logical unit number (LUN), as jumpered on the drive. A sirgle disk
drive may ccntair. more than one CF/M drive letter partition, as specified in
the next step.

€ince the Xetec 1410 and 1410A controllers reguire power-up initializaticr,
when ycu specify one of those contrellers you will be prompted ¢c supsly the
same drive-related information required by HFCRMAT, namely: number of
cylinders, number of heads, RWC cylinder, WFC cylinder, and drive ster rate.
(See HFOFMAT for more information.)

Defining CP/M partitions on the drive - after you defirne the current drive,
HINIT will return you to the main menu options (D/A/ESC). Uss the "A" crticn
te define the CF/M drive sub-partitione tc be built or the current drive.
HINIT will} gromot you for a CF/M partition letter (starting frem F) oand @
partition size. The drive partition size, entered in kKbytes, car be arything
frcm 1 to B192 (FKbytes). (A EKbyte is 1,024 bytecs.)

A drive partition can be thought of as a "logical" dish drive, and has ite own
drive letter (F, G, H, etc., up to P). A single disk drive may have as many
CF/M partitions 25 you wish., However, there are only 11 aveilatle par-titions,
sc use them wisely!

ffter esch additional CF/M partition you specify, HINIT will returrn tc its mein
menu, asking you if you wish to define an additional CF/M partition or the same
(*current”) disk drive, define a new (additional) "current" disk drive, cr e:it
to CP/M. When you are finished specifing all the reguired drives and
partitions, use the ESC option to exit HINIT.

NOTE
Each time you specify a CF/M drive partition size, HINIT will
indicate how much RIDE buffer space remains. If you rur out of
space, you wWill rneed to use the AMFRD ZMOVCFM utility ¢tz mate a
smzller size CF/M system. If you plar to install an alterrnazte
ICFRY configuration requiring additional RIDS tuffer sraze (1b,
<t, etc.), be sure HINIT indicates sufficient buffer space

HINIT-2



remains for your requirement after the highest letter CF/M drive
partition is srcecified. :

The total formatted capacity of a given drive depends on the controller to
which it is connected. Assuming the controller you are using reserves one
cylinder for its own use, you can calculate the availakle s-ace on eszh ha-d
disl drive from the number of cylinders (CYLS), the number cof heads (HDS), and
the number of S12 byte sectors ycur corntroller writes on esch cylinder
(SECTORE), as follows:

FORMATTED CAFACITY = [CYLS-1] X HDS X SECTORS X .S

The value you use for SECTORS depends on the particular controller, and, in
the case of Adaptec controllers, on the interleave you specified when you used
HFORMAT to format the drive. Typical velues are:

Adaptec ACE4000: 18 (with interleaves of 2 or more)
Adaptec ACE4000: 17 (with interleave of 1)

XEEEC 1410, 1410A: 17 (all interleaves)

Shugart 1610-4: 17 (all interleaves)

After you run HINIT in its Menu mode, try the ZCFRZ DIR program (Chapter Z) on
each CF/M partition you have created. The DIF program will show the space
allocated to each CF/M partition. The number cof Kbytes cof space should bte Z2K
smaller than what you specified in HINIT, due tc cdirectory space reguirements.
After you have established that all CF/M partitions are as you wish, run the
Fublic Demain FINDEAD program to remove any bad sectors from usable disk sperce.
FINDEAD will &lso let you know if you have attempted to use more canacity than
your drive actually has.

Command Line Mode Operation

HINIT would not te & very useful pregram if you had to manually enzer &ll
required information every time you bocted your system. However. tharbks to
HINIT’es Commard Line mode, you can create a ZCFRZ ALIAS tc irnitialize your
syetem for you.

To creste an avtomatic initialication ALIAS, first rur HINIT in its Mernu mcle,
and keep a careful record of all of your keystrokes. After chezhirg ¢o see
trhat everything has been initialized to your satisfacticn., create an ALIAS
containing & command line containing:

HINIT {parameters}

where the parameters are characters representing the precise sejuence of
keystrokes you used when you used HINIT in its Menu mode, with the following
excections: substitute a comma for the <RETURN> key, and a period for the
{ESC> key. FEe sure to end with a period, corresponding to the <ESC> used to
exit HINIT back to CF/M. :
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Here is a sample HINIT command line:

HINIT YDO10 AFSO000,AGE000,.

It does the fcllowing:

Y
D
0
1
0
A
F
S

Q00

]

A
c)

000

clear any previous initialization

indicates a new "currert drive"

controller SCSI 1D is O

controller type is SCSI burst-mode generic
drive logical unit number (LUN) is O

(space has no effect: used for clarity)
additional CF/M partition on the same drive
selects CF/M partition letter F

size of CF/M partition F is 5,000k bytes
represents <RETURN>

(space has no effect; used for clarity)
additional CF/M partition on the same drive
selects CF/M partition letter G

size of CF/M partition G is S,000K bytes
recresents {RETURN:

represents <ESC>

Sraces can be vesed in the command line for ease of understanding: they have no
effect. Eo*h CF/M partitions defined in this example are on the same physical
drive. 1f the twe © ME partiticne were on separate drives (e.g. LUNO armd LUNI
or the same controller), the command line would have been:

HINIT YD2I0O AFEO00,D01T AGEOOO,.
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HPARK

(Version 1)

Description

The HFARK utility moves the read/write head(s) of one or more hard disk drives
to a predefined safety zone on.the disk surface, to guard against accidental
data loss due to either power on/off glitches in the drive electronics or
media damage due to mechanical shock. You should always use HFARE to "park®
your drives’ heads prior to switching off AC pcwer. After HFARE finishes
positionrning the disk heads it halts all system operation; the only recovery
from system lockup after HFARK is by means of a system reset.

Menu Mode Operation

To us2 HFARK in its interactive "menu” mcde, type the program’®s name from the
CF/M command line:

AQHPARE CRETURN >

(1) ECCSI ID of the cortroller tc which the drive ie correzted (-7

(2) Drive Leogicel Unit Number (0, i1, 2, or 2)

(Z) Controller type, if listed

(4. Elcchk number location for hesad positioning. This stez is skigpped 14 your
controller type is "listed" (Step 3). If your contrcller ie unlisted,

tren you are prompted for a block numbter. Calculate the bElock number as
follows:

: block number = [cylinders X sectors/track X headsl - 1

Where
cylinders = the number of cylinders on the drive; or the special parking
zone cylinder number, i€ the drive provides one
sectors/track = the number of T12 byte sectors the controller formats per
track. This depends on the controller. For example...
Xebec: 17: Adaptec: 18 for interleeves of 2 or greste-, but 17
$or an interleave of 1: Shugart: 17.
headsz = the numbter of heads on the drive
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NOTE -
The Xebec 1410/1410A controllers do not allow HFARK to seel beyond the
last cylinder number defined by the HINIT utility. One way to get around
this is to define one more cylinder in your HINIT aliacs than you are
actually using in your CP/M drive partitions. Then use this extra
cylinder as your parking cylinder.

Command Line Mode Operation

Once you have tested HPARK on your drives using the program’s menu mode of
operation, you will probably want to create a ZCFRZ alias to park your drives,
in the same way you use an alias to perform the powerup initialization of your
hard disk system (see HINIT).

HFARK allows you to specify everything directly from the command line, or from
within an alias. The general form of the command line mode usage is:

AO:HFARE {parameters’

As with HINIT, the "parameters" in the command line consist of the keystroles
you use in HFARK’s menu mode, e:cept that you substitute a comma for the
<{RETURN* key. End the parameters with & period.

Use the ICFRZ ALIAS program to create a command file containing the HFARK
command line required to park your system’s drives. Here are some ecamples:

T4

This HFARE command line is for a pair of Miniscribte 2012 drives connected as
logical units O and 1 on & Xebec controller with SC51 ID O:

HFARE O0#20807,01820807, .
Here is one for the same pair of drives connected toc an Adaptec ACS5000:
HFARE O0A, O1A4,.

The ACR4000 is listed in HFARK’e contrcller type list, sc the letter "A" *takes
the place of the block number.
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LITTLE BOARD/PLUS SCBI BOOT EPROM

Navember» 1, 1985

A. Imtroaduction

D Ty pep—

The AMPRO SCBI/PLUS bus interface represents a sigmificarnt advance in
sivpgle—board—computer architectwre, by providing & general pwpose, high
performnance, interprocessor data charmel. The most cbviouws use of the
SCBI/PLUS bus interface is for the additicon of 8081 (BASI) hard dishk
controellers and drives. However, this is not the onmly use fooo the SCUSI/ZPLUS
bus.

H. Boob Algorithm

Beobe o e ahen Bt b Bt o LS Wyt SO Baokt Smawn Seben S104% B0 SorN

Iv corder to provide a general purpoese "hook” for a variety of S8OBI/ZPLUE
applications, the Little Boerd/PLUS BCSI RBOOYT EPROM allows the board to "boot?
directly fram SCEI, without the reed for an attached floppy dishk drive. Heye
iz what the wew SC81 BOOT EPROM does when the boavd is REBET:

{1) Checks for the presernce of a bootable floppy. If orme is present, it
attempts to boot From the Floppy. IF this failge..

(&) Reads its BCEI ID (0-8) from the ID Inmput Register, ard either:

(3 If the bosrd's ID is 7, perfooms an 8081 bus reset and then attemods
to boot from GBI device 1D Q. IF this fails, rebturn to step (1).

- -
{3 If %he boavd?s ID is not 7, does not perform an B8C8I bus reseb.
Attempts to boot From SC8I device ID 7. IF this fails, rebtuwrn to step (1.

This boot alporithm provides a means to easily establish s master/slave
hierarchy, where the device which is jumpered tao ID 7 is the system master.
It must be responsible to provide the bootstrap software for all devices which
are jumpered to addresses other than 7. This process s very straight
forwards the bus master simply emulates an 8OBI hard disk comtroller as far as
the slave processor is concerned. '

2. Irmstallation of Hard Disk fAutoboot

4464n 0 4eetn bar PEAAR S99 S0 Sy SeRP SN SH4Ph SEAIE SMTOR SASER EORRR S400% OO SHERS SH0VR Jodsm BoA) SRISE DTS FATRS SHISY SBASY S0ueE DULI S0mvR HPARG YRS S0084 ABRPS SeRmd rers AbtgS et

In keeping with the gerneral "philoscophy” of 8L8I, the BCBI BOOT EPRPROM
does ot make any assumpitions about the type of dish controeller it is booting
fraom, ey about any characteristics of the hard disk drive {(l.e., tracks,
heads, step rate, Btc.d. For this reasorn, aubtomatic bootivng from a havd disk
carr only be dome when using B5C81 cormtrollers which indtialize themselves
sdmumat ically on powsr-—-uD.

Of the corntrollers supported by the AMPRDO Havo Dishk Scfitware, the
following may be used for automatic hard dish booting:

Adaptec ACER-4000 awd ACER-3000 series

Cfsnmm sseds 4 04 s evauyed v 1T e



AEDEC WWh., CQMODLYVIET IO O AVeE s COriLruss der

The Xebec 1410 and 14108, arnd the DTC 5100 avd SI0B are mnot sel f-
initializing. These controllers reguire the additiorn of installaticrn-specific
commarnds in either the BCHI BOOT EPROM o the boot styap loader {contained in
the HGEMN utility), in corder to irmitialize the cortroller price to drive
a"ﬁﬁﬁ. Hooks have bheern provided inm the SC8I BOOT EPROM code Tor this

BE .

Here is how to prepare a Little Board-based system for awtomatic booting
From & harvd disk. Replace yvouwr old BOOT EPROM with the wew SCST RBOOT £PRROM,
and then perfcrm the fallowing steps:

{1) Hardware Setup: Ingtall your system’s bhardware as described in Chapter 2
af the AMPRO 780 Hard Disk Software User's Marual. In additior, fFor hard disk
autoboot, S8CE8T ID's should be set as Ffollows:

¢ Imitiator ID Jumpering:s The Little Board/PLUS is the BC8I1
"Indtiatars” Jumper it to 8C8I ID 7, asz shown iw Little BRoard/RLUS
techmical marual.

2 Target ID Jumpering: The BCBI disk comtroller is the 8081 "Target.”
Jumper the comtroller to be booted from as 8081 ID O, accovding to the
comtrollerts installaticr marnual. Alsa, the drive Lo be booted From
must be cormmected as Logical Unit Number (LUNY O,

() Initial Software Betup: Install and test the standard AMPRO ZH8O Hard Disk
soafitware and hardware as descoribed in Chapter & of the Havd Disk SBoftware
Lisert's Marnual. This imcludes:

o Rurvidng HFORMAY, to format the derive.
o Rurming HINIT, to initialize yvour system's BIOS,

o Rurmideg SYSGEN, to wirite the operating svstem to the Flrst bhard disk
partition. This is "F" pricr $o rarmding SWAE,

o Rurming SWAP, to re-assign drive letters the way that vou weant them.
Be suwee you have assigrned drive letters so that the First hard disk
partition is mnow drive "A.Y

(3) Fimal Boftware Installation: This is the easy part. AL you have to do
ric 18 vun the AMPRO HBEN uwtility, and respond to the program?’s prompt with a
vwo  That’s all there is bto it Remove youwr floppy diskettes from your
system, and press RESET, Hfter a brief delay (8 to 10 seconds) to allow For
Floppy timecout, youwr system should boot dirvectly from yvour hard dishk.



HEEN

{(Verasiorm 1)

Descyipticr

This utility moadifies the system trachks onm your hard drive to perform disk
controallier dmitialization and CPAM BIOE dnstalletion to support automatic
boot irng from the hard disk drive. Whers vour system boots (on power-—up o
reset), & rumber of RIOS parameters must be set price to access of the haed
disk drives. Also, some hard disk comtryollers reguire indtialization before
use. HEEN provides the facilibty for installing these routives on he system
traciks.

HEBEN provides combtroller indtislization om reset for twoe types of hard disk
conbrol lers, the Xebeo 141040, and the DTC SI0A/BY. Most SCET hard disk
controllers currently beilng marnufactwed do not require drndbializatiorn. These
gelf-imitializing controllers ave referved to as "B08Y Geweric. "  They
avtomatically irmitialize themselves on powerup from parvameters which bthey write
to & veserved area on the hard disk when they format the deive. Controllers
kmown to be S081 Sereric are: Adantec, Shugart, and Xebeo OWL.

@ mimilay dndtialization mechanism For wnon BUST Generdlo

) Most comtrollers indtialize themselves to a speeific defaull
drlva bype. For instance, the DTD 500 series default to an BT-308 Ltype drive,
with 4 heads and 153 trachks. This default irnitializabtion is sufficiernt to
alliow reading in the boodt sector and system brachs From the hard disk, Since
the system tracks ooocuoy 35 sectors, they will be completely contaived on the
Firet platier of oyvlinder 0. This means that it s noet recessary to move the
Meads of F oylingdes O in corder *@ weart bthie sysbem bracks on oany hard deive that
iw Formatbted with at lea L5 L= e Tl T Oree the syvstem

5 OH1E byte sectors
R =T ava bheen vead, Yhe conbeol ler “,» twdtialized with the coveech wumber ofF
heads amd oyl iogd Foyr wour hard disk,

X

]

meet the following reguirements:

yoog must have

Before wanrmlog

oo yoedyr BOBI boot EOROM oasuast be verslos 1.3 o higher
o Bhe Little Boewd BCSI address mast be set to 7

o e heoedd Ovyive BDBT comteoller addvess muast be set bto O

ﬁriv% addresesed as LN O om this controller must have beewn

oo e systems bracks on bthe heoed drive must bave been SYBEENed from your
Hard Derive Sysbtem Masbter Floppy disk

o MINIT must have besn ran o dwnditiallize the controller, arnd at least one
SR marbtition must have beewn defined

o BRWOD wust have besn vun bo omabke the First hesod drdve paoectition dreive A
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T revorbeg MEENYs dvterachive menu mode, simply btype
SRS command Line:
A0 HEEN (RETLIRNY
FHEENM will preonpt yvouw Fooo all reguived ieformat ion. The
e oyond Buwee yor wamt boo oot inue (YN T

Frspmes Y U
the hard

this poomot LT want to dmstall the

cdirive,

¥

will be mromobted Ffor the haed
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ety you
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» Parats

oo Seeerdo BB buaret mode conbrollers

o Generic 8081 byte mode comtbrollers

o Keheo 14610400

o DTE 500 sevies

combyel ey s oa
Lo thie

I your

; LHEYIEY R
CRAarig s

system track arnd

SU8I type, HEEMN will go
imForm you that you can

Bl harad dedve. Far the Xebeo and DTO conbrollers, you
the drive characteristics of the drive addressed as LUN
e sang drive-rglated information reguired

riamber of oviindevrs, number of heads, RWC oylinder, WPRC
shan rase

&GEN will complete the ohangess to bthe system track

of the drive, press REBET, and
oot direckly From the hard

hgacts
em

park the

mut, YO By B will

LUIN O
ard hard dvrives

Lhe program? ¢ name

automatic boot up charnges

thrive controller type.

by HFORMAT armd HINIT,

momertarily.

the hard drive

should be

[l g}

Frwm the

imitial prompt asks:

D &1

HEGEN supports

ahead arnd make the

mose oot divectly from
will be prompted For
Q. This inmformabion
mamnely:
avid dyive

i
cylinder,
Orice it

after the flappy drive
dish.



This Jibrasy containg new versions of HEEN anmd SCSIRCOT. HBEN has been extended
g, 10 8LE8Y controller iwmdbtialization iv the hard deidive boot sector. This
e avtomatic boobing From mon generic 8C8Y covtrollers, such as the Xebeco

LAY and hhe DTE BL0MRY, as well as gesrneric BOBY conmbrollers.

N e B

HEEN ViI.3 will wmot function with the VioE B8 boot EPROM. & bug iv the S8CS8I
voutines in bthe boot ERPROM that pesvented the SETPROAM soubine from Fuanctionming
has beern corrected dv o the V1.3 EPROM,

Mvwh of bme mew matecial i FEEN was liflted From HINIT. The corvecticons to the
281 P&htaﬁ@ iw the boot EPROM were taken From the VE3.H8 BIOE source. ALl

source Distinge scre copyyighted material of Ampro, Inc., snd could not be

i th@ Tibrary For gemeral distributicon. They are avallable onm PAmprots

(AQB)7 =SB0 dw bhe LEISO-BOURCE ssotiom for licerncees of Ampeo’s

grams have beern tested in a Little Board/Plus, using & DTOC-510R
combrol ler, commected to an IMID 5018 drive. BC8I Generic controllerse should
gxperience v prohlems with these rew Filles, as they do mot reguire specifio
imitializaticrn. The Xedbeco 141007 should work (based on the comments by

Joebvn Liv dw D6IOROOT.TXTY, but has sob besn tested.

Filee in this libvrary
RESD, ME - bhis File
G- -3, 20M 0 -~ HBEN (.3 sxecutable file
e o Bl DO - HGEN 1.3 dococuwnentation File
LG HEX - SRIBGOYT 1.3 fntel HEX format file
R - REIBOOT 1.3 binary image File
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AMPRO BIOSE UPDATE FROCEDURE

Neovesrnbey 1, 13285

Pa Dmbvoduotdon

Whers you update your system From either a BIOE bimary or "hex" file., you first
use the AMPRO ZMOVEPRM (oo MOVOPM) ubility tao first a system imape file of the
casived system "size.” Then yvou use the CP/M DDT utility to merge the
appropriate BIOE update file with your system image file.

AMPRO BIOE update files are currently distributed as bimary files. BIOS
umdate Files can also be distributed iv "HEX" formast. The two (birnary and
HEXDY wethods are eguivalernt; we have switoched to usinmg the binary file scheme,
since the reguired files are smaller, arnd the update procedure is easier. The
two procsdures belaow cover both cases.

Before yvou sbtart, decide what "size" system you will reguire. The starndayrd
cisbtvibution systam, based on the Versiorn 3 AMPRE BIOS, is a "60MY system.
THis 1w & Floppy-owmly configuration, with & minimum set of ZOPR3I functions,
Youw cavs tell whabt system size you are currvently using by observing the system
sigrnoy message when you Fivst "boot" your systen.

IF you are olan bo install haed disk supoort, or externded ZCPRE featwres, you
i reguire a smallsr system size than 60K, to make move operating system

e avallable for these additiornal features. Cormsult the haord disk or
ncied ZOPRE software documentation to determivme what system size will be

ey,

e BITOE update Files have mamegs of the Foorm:  rnBIO0Smm. HEX, o rmBI0Smm. BIN.
The Firet of these represents a BIOE "HEX" file of AMPRO BIOS Versionm "y’ and
systaen size "mm" Hbybtes, while the second is a BIOE binmary Tile of the same
verslon antl sysbten sioe. Foos example, Y"I4BIOS38.BIN" contains BIOS Versionm

i update a "HAWY svetem.

e S avd can be usad

Resumi g you Mnow what system size you reguire (B0M, 53K, etco.), use orne of
The following two procedures to update vour aperating system with a new BIOS
VT T Ivi both procedures, the example pgiven assumes BIOB Versiorn 3.4 and

sysben aize of SO,

't

. Updating vous Ooerating System From a BIOS Binary File

aves,

Tw Place a copy of Z4BIOBEO.RBIN" on youwr system disk.

L Create a system image ("OLDBYS.BIN") of your old system as follows:
ROY ZMmOVEDEY &0 % (RETURNY

CONSTRUCTING BBK CR/M vers 2.2

READY FOR "gyBEEM" OR
"EAVE 41 OPMEO, COmY

49 DLDBYES. BIN(RETURMN

(It's alwayvs O Lo save 49 papes.)
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A0y DDT OLDSYS. BIN
DDT VERS &8

NEXT B
S0 0300

----- IE4RIOS60. BIN
~RIEBO

NEXT R
OO0 EEQO

NI

By BAVE 49 NEWSYS. BIN

{ NOTE:  the read offset of 1EB8D is the same Fforr all system )
ot aes, when a BIOE binsary file is used. ?

bGu Fimally, install the rnew system on a {(formatted) dishkette as follows:

A0 EYBEEN MEWSYS. BIN
Desetinaticorn Drive? (A, B, ©, o D) __

Theaer specify & desired destinaticor diskette.

C. tpdating youwe Operating System from & BIDS HEX File

1w Place a oopy of 34BI0SE0.HEX" on your system disk.
. Dreate a syvstem image {("OLDSYS. BINYY of yvour old system as
MO ZMOVEDM 60 % (RETURND
CONGTRUCTING S8K CP/M vers 2.8
READY FOR T"GYBGREN" OR
PEOVE 41 CHMEO. CDmMY

RO BOAVE 49 OLDBYS. BIN(RETURN?

(It s always UM to save 4% pages.)

A0y DLT OLDEBYS. BIN
DRT VERS &.8

NEXT P
ER00 100
-1 E4BIOEE0. HEX
—~RETH0

WEXT R
2RO SEOO
~{E0

O EAVE 49 NEWSBYS. BIN

fOROTE:  the vead offset of 3580 is based on a "60K system” )
{ whieh dis standard For BIOS versions 3.9 -~ Ffoor other size )
{ svsbems, differernt offsets are reguired, as follows: 3
i )
{ MBI ZE eguate valus (K affeet amournt (M) )
;;’ 46040 48406 So0eR mesia G108 ke SHERD meBES SHRG Srded HH0SD GEvER LTS OSHRD SEBHD SHIPE R SOOS PR Shems bem $4388 R4S Senas o 44SIR ROARE St SRR MRS ELORD FEATO. S5ETA VERER YD bERIE $0000 SAMIE bibe )
{ &1 E18¢ 3
{ B0 EEHBC )
€ =4 JHHO }
i Lol ] . RTVER A}

3. Mow oreste s rew system imsge fFile (NEWBYS.BIN) as follows:

Tl lowess



{ ¥4 41 kI p
{ et =3 L4580 )

4y Firnally, install the rnew system oan a {(formatted) diskette

A0 BYBEENM NEWSYS. BIN
Destinaticn Drive? (R, B, C, ar D) __

Then specify a desired destimation diskette.

as followss



