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1.0 Introduction.

The Banked and Portable (B/P) Basic I/0 System (BIOS) is an effort to stan-
dardize many of the logical to phyvsical mapping mechanisms on Microcomputers
running Z-Systems with ZSDOS. In expanding the capabilities of such syvstems.
it became apparent that standard BIOSes do not contain the functionality
necessary, adequate standardization in extended BIOS calls, nor an internal
structure to fully support external determination of system parameters. B/FP
Bios provides a method of achieving these goals, while also possessing the
flexibility to operate on a wide range of hardware systems with a much smaller
level of systems programming than previously reqguired.

1.1 About This Manual.

Documentaticn on B/P Bios consists of this manual plus the latest addendum on
the distribution disk in the file README.2ND. This manual is divided into the
following sections:

o The Features of B/P Bios summarizes the significant features of B/P
Bios in general. highlighting advantages and the few limitations
in the syvstem.

0 Tailoring B/P Bios contains details on altering the many options to
generate o customized RIL Tile tailored to your sysiern.

 Installing a B/P Bios details the installation of B/P Bios in bath
Urbaiked and Banked configurations in a "how to” fashion.

ot

o Programming for B/P Bios describes the interfaces. data structure:
and recomnended programming practices to insure the maximum

benclit and performance from svstems with B/P Bios.

o0 The B/P Bios Utilities describes the purpose. operation. and cuzton-
ization of all supplied B/P Bios utilities and support routines.

0 Appendices which summarize various technical information.
0 A glossary delining many technical terms used in this Manual.
0  An Index of keyv words and phrases used in this Manual.

For those not interested in the technical details. or who want to bring the
system up with a pre-configured version as quickly as possible, Section 4.
Installing a B/P Bios. will lead vou through the installation steps needed to
perform the final tailoring to your specific computer. Other chapters cover
details of the individual software modules comprising the B/P Bios, and spe-
cifics on the utilities provided to ease you use of this product.
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1.2 Notational Conventions

Various shorthand terms and notations are used throughout this manual. Terms
are listed in the Glossary at the end of this manual.

Though the symbols seem crvptic at first, they are a consistent wav of briefly
summarizing program syntax. Once yvou learn to read them you can tell at a
glance how to enter even the most complicated commands.

Several special symbols are used in program syntax descriptions. By conven-
tion, square brackets ([]) indicate optional command line items. You may or
may not include items shown between brackets in your command, but if you do
not, programs usually substitute a default value of their own. If items
between brackets are used in a command, all other items between the brackets
must also be used, unless these items are themselves bracketed.

All of the support utilities developed to support the B/P Bios svstem contain
built-in help screens which use the above conventions to displav helpful

svntax summaries., Help is alwavs invoked by following the command with two
slashes (//). So for example.
ZXp //

invokes help for ZXD. the ZSDOS extended directory program. Interactive ZSDOS
programs such as BPCNFG2 also contain more detailed help messages which appear
4% & SEeSSION pProgresses.

Many utilities may be invoked from the command line with options which command
the programs to behave in slightly different wavs. By convention, options arc
given after other command parameters. For example, the P option in the com-
mand

ZXD *.,*x P

causes the ZXD directory utility to list all files (*.*) and send its output
to the printer (P). For convenience. a single slash character (/) can often
be used in place of leading parameters to signify that the rest of the command
line consists of option characters. Therefore, the command

ZXD /P

is identical in meaning to the previous example (see 6.23 for more on ZXD).

1.3 What is B/P Bios?

B/P Bios is a set of software subroutines which directly control the chips and
other hardware in vour computer and present a standard software interface to
the Operating Svstem such as our ZSDOS/ZDDOS, Echelon's ZRDOS, or even Digital
Research's CP/M 2.2. These routines comply with the CP/M 2.2 standards for a
Basic I0 Syvstem {BI0S) with manyv extensions:; some based on CP/M 3.x (aka CP/M
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Plus). and others developed to provide necessary capabilities of modern soft-
ware. When properlyv coded. the modules comprising a B/P Bios perform with all
the standard support utilities., nearly all Z-Svstem utilities, and most appli-
cation programs without alteration.

The abilityv to operate Banked. Non-banked and Boot System versions of the Bios
with a single suite of software. across a number of different hardware ma-
chines, plus the maximization of Transient Program Area for application pro-
grams in banked syvstems are features which are offered by no other system of
which we are aware.

1.3 The History of B/P Bios.

Our earlier work developing ZSDOS convinced us that we needed to attack the
machine-dependent software in Z80-compatible computers and develop some stan-
dard enhancements in order to exercise the full potential of our machines.
This premise 1s even more true todav with large Hard Disks (over 100 Megu-
bytes) being very common. needs for large RAM Drives, and an ever shrinking
Transient Program Area. Attempts to gain flexibility with normal operating
syvstems were constrained by the 64Kk addressable memory range in Z&8O-compatible
svstems. and forced freguent operating system changes exemplified by NZCOM and
NZBLITZ where different operating configurations could be quickly changed to
accommodate application program needs.

In the mid 1o late 1930°s, several efforts had been made to bank portions of
CP/M 2.2 "type” syvstems. XBIOS was a banked Bios for only the HD64180-based
MicroMint SB-180 familv. Wwhile it displaved an excellent and flexible inter-
face and the ability to operate with a variety of peripherals, it had several
quirks and noticeably degraded the computer performance. A banked Rios was
also produced for the XIM-180 single board $-100 computer. but reqguired spe-
cial versions of many Z-Svstem utilities, and was not produced in any sienif .-
cant quantity. Other spinofis. such as the Epson portable. attempted banking
of the Bios. but most failed to achieve our comprehensive goals of compatibil-
ity with the existing software base, high performance. and portability.

In 1989, Cam developed the first prototype of B/P Bios in a Non-banked mode on
his TeleTek while Hal concentrated on extending ZSDOS and the Command Proces-
sor. As of mid-1992, B/P Bios has been installed on:

YASBEC - Z180 CPU, FD1772 FDC. DPB8490 SCSI. IMB RAM
Ampro LB w/MDISK - Z80 CPU, FD1770 FDC, MDISK IMB RAM
MicroMint SB-180 - HD64180 CPU, SMSS9266 FDC, 256KB RAM
Compu/Time S-100 - Z80 CPU, FD1795 FDC, 1 MB RAM

Teletek - Z80 CPU, NEC763 FDC. 64KB RAM
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2 Features of B/P Bios.

B/P BIOS is designed to be completely compatible with the CP/M 2.2 standards
for a Basic 10 Svstem., as well as to provide many extensions needed for banked
memory which is becoming so prevalent with newer systems and processors.
Additionally. strict coding standards used in the various modules forming the
BIOS ease interface problems with applications programs and provide a more
robust framework for future development. The extensions added to the basic
CP/M 2.2 foundation include manv elements from Digital Research's CP/M 3 (aka
CP/M Plus), but in a more logically consistent manner. Also included in
banked versions are provisions for managing up to 8 MB of extended memory for
banked applications, RAM Drives and potentially multitasking in future ver-
sions. To provide insight into the methodologyv used, let us now examine sonwe
of the features in a generic B/P Bios.

2.1 Character 10.

As defined by Digital Research in their CP/M 2.2 standards., character 0O
consisted of logical devices referred to as TTY, CRT. UCl, CON. etc. B/P Bios
extends and generalizes these interfaces using the IOBYTE to define tour
phyvsical devices called COM1, COMZ. PIO and NUL. The first two. COMI and
COM2. are serial ports: PIO is a Parallel port, while NUL is a "bit-bucket”
which can be replaced by a customized driver. or used in lieu of an actual
device. Digital Research provided only a limited interface capability to the
character devices in CP/M 2.2, consisting of a Console (CON). an auxiliary
Input and Output (RDR/PUN), and a Printer (LST). The ability to sense Input
and Output Status with these devices was extremely limited and was enhanced in
CP/M 3. These enhanced capabilities are completely incorporated into B/P Bios
with the addition of strict register usage so that only relevant registers may
be altered in the respective routines. By manipulating the IOBYTE, any of the
four phvsical devices mayv be used in the three logical devices of CONsole.
AUNIliaryv. and Printer (LST).

Also featured in B/P Bios are modifications of CP/M 3 functions to initialize
{or re-initialize) all devices and parameters, and return the address of a
table which contains names and parameters of the defined character devices.
While not totally compatible with CP/M 3 eqguivalents. these functions are
consistent with the spirit and functionality needed with this advanced svstem,
Included in the device table are; flags defining whether the device is capable
of Input. Output or Both., Data rates for serial devices (Maximum and Set),
Serial data format where applicable. and Handshaking method (CTS/RTS., XON/XOFF
or None), as well as Input and Output Data masks for stripping unneeded bits

from characters during 10.
2.2 Mass Storage 0.
All versions of Digital Research’s CP/M BlOSes define only a generic Disk

driver with implementations of Floppy. Hard, RAM and Tape drives left to the
user or developer. In B/F BRios. we went several steps further to eas¢ many
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problems. First. we retained all standard CP/M 2.2 functions and parameters.
added CP/M 3 features for returning the Disk Parameter Header (DPH) table
address, and flushing of the software deblocking code segment. and added a new
vector to the BIOS jump table to provide a standard method of directly ad-
dressing low-level device functions. Several standard low-level Floppy Disk
functions are supported and used by the standard utilities, including a func-
tion to return the type of Disk Controller in use which permits a single
support utility to adapt to a wide variety of hardware platforms. 1In a like
manner, low-level functions are provided for SCSI/SASI Hard Disk drives, and
provisions for RAM Disk drives in the event special hardware is implemented.
The methods used to implement these access mechanisms may be logically extend-
ed to handle Tape Drives or Network Interfaces.

2.3 Clock Support for Time and Date.

Many Hardware vendors have added provisions for Time and Date as non-standarc
extensions to CP/M 2.2 BIOSes. and more have incorporated such support into
CP/M 3 BIOSes. We opted to define the CP/M 3 clock vector as a ZSDOS-standard
clock building on our previous Operating Svstem work. This entry point into
the Bios completely complies with our ZSDOS standards and can completely
replace the separate clock driver when used with ZSDOS. For systems capable
of returning tenths-of-seconds. such as the YASBEC and SB-180. the standard
has been enhanced to support this capability as well.

2.4 Banked Memory Support.

While Digital Research added¢ banked memoryv support to their CP/M 3. it was in
a manner incompatibile with Bios interface standards defined for earlier CPR/M
standards. The method used in B/P Bios is compliant with CP/M 2.2 in direct
accessing of Bios functions with only one minor exception when using the
Banked ZSDOS2. and contains many of the CP/M 3 extensions added for banked
memory support. with some being modified to be consistent with standards
adopted for Z-Svstem software. The exception to CP/M 2.2 accesses occul's when
the Operating System can access certain buffers in the System Memory Bankh.
With ZSDOs 2. Aljocation Eit Buffers (ALV), Check Buffers (CSV). and the Disk
Host Buffer are all contained in the System Bank and not directly accessible
from Transient Programs. To compensate for this, we have added a command to
ZSDOS 2 to return the free space on disks (the most common reason for access-
ing these buffers) and tailored several utilities to adapt to banked and non-
banked svstems.

In addition to the primitives initiated by Digital Research. we added func-
tions to directly access Words and Bytes in extended banks of memory. Direct]y
accessing software routines contained in alternate memory banks, and properiy
managing the svstem when errors occur. These features make B/P Bios much more
robust and resilient than other products. These features are implemented by
methods transparent to the system utilities so that the same functions are
available in both banked and non-banked versions.
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2.5 Other Features.

B/P Bios contains a standardized identification method which may be used to
determine the hardware on which the software is operating. This allows appli-
cations to "adapt” to the environment in a manner similar to that used in the
rest of the Z-Svstem community. It also minimizes system "crashes” bv execut-
ing programs which assume certain hardware features which may be detrimental
if executed on other svstems. The effects of identification of physical
system parameters is most readily noticed by virtue of a single suite of
support programs performing low-level functions such as formatting and diag-
nostics which function across widelyv differing hardware platforms. Portabili-
ty on this scale can rarely be seen in other computer systems.

The ZCPR 3.4 Environment with extensions is mandatory in a B/P Bios systen.
Beginning with the addition of System Segment address and size information for
CPR, DOS and BIOS which were added in the ZCPR 3.4 Environment. B/P Bios also
adds a Resident User Space which mayv be used to lacate unique routines for
custom applications in a manner similar to, but more consistent than NZ-COM.
An Environment Version number of 90H identifies the Z3 Environment as being
compliant with B/F definitions.

In Banked systems. application programs may also be placed in alternate memory
banks using location and sizing information contained at standard positions
within the Bios Header Structure. This feature permits significantiy greater
functionality without sacrificing precious Transient Program Area. While the
scheme emploved in the initial distribution is subject to minor adjustments as
the banked 7SDOS2 becomes more firmlyv developed. experimentation and sugges-—
tions into this realm are encouraged.
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3. Tailoring a B/P Bios.

To customize a B/P Bios for vour use, or adapt it to a new hardware set, you
will need an editor and an assembler capable of producing standard Microsoft
Relocatable files. Systems using the Hitachi HD64180 or Zilog Z180 must be
assembled with either ZMAC or SLR180 which recognize the extended mnemonic
set, or with a Z80 assembler and MACRO file which permits assemblv of the
extended instructions. For Z80 and compatible processors, suitable assemblers
include ZMAC and Z8Q0ASM. For any assembler. failure to produce standard
Microsoft Relocatable code will preclude the ability of our Standard utilities
to properly install B/P Bios svstens.

3.1 Theory of Operation.

In order to understand the need for., and principles behind B/P Bios. vou must
understand the way in which CP/M 2.2, as modified by the Z-System. uses the
available memory address space of a Z80 microprocessor. For standard versions
of CP/M and compatible systems. the onlv absolute memory addresses are con-
tained in the Base Page which is the range of 0 to 100H. All addresses above
this point are variable (within certain limits). User programs are normally
run from the Transient Program Area (TPA) which is the remaining space after
all Operating Svstem components have been allocated. The following depicts
the assigned areas pictorially alonz with some common elements assigned to
each wmemory area:

FFFFH
| Z-Syster Buffers ENV, TCAR, IOP, FCP, RCF
L
i
} Bios Code + ALV, CSV, Sector Buffe:s
L
z Operating System CP/M 2.2, ZRDOS, ZSDOSH
j Command Processor CCP, ZCPR3.Xx
; Transient
; Program
} Area
0100H
j Base Page IOBYTE, Jmp WB, Jmp Dos, FCB, Buffer
O000H

As more and more functionality was added to the Z-System Buffers. bigger
drives were added using more ALV space, and additional functionality was added

to Bios code in recent systems., the available TPA space has become increasing-
ly scarce.

B/P Bios attacks this problem at the source in a manner which is casily adapt-
able to different hardware platforms. It uses additional memory for more than
the traditional role of simple RAM Disks. it moves much of the added overhead
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to alternate memory banks. The generic scheme appears pictorially as:

FFFFH
BNK1
8000H
K R
BNKO BNK2 BNKU BNK3
l |
0000H
L_.__.__J L.___._J —_ - = d
BNKM
TPA SYSTEM USER RAM DISK

As can be seen from the above diagram, multiple banks of memory mayv be as-
signed to different functional regions of memory, with each 32k bank (except
for the one defined as BNK!) being switched in and out of the lower 32k of the
processor’s memory map. The bank defined as BNK1 is ALWAYS present and 1s
referred to as the Common Bank. This bank holds the portions of the Operating
System {Command Processor. Operating System, BIOS. and Z-System tables) which
may be accessed from other areas. and which therefore must alwavs be "visible”
in the processor’'s memory. It also contains the code to control the Bank
switching mechanisms within the B/P Bios.

To illustrate this functional division. the memory map of a basic B/I' Bios
system 1s divided as:

FFFFH
Z-System Buffers |
User Space
Bios
Operating System |
Command Processor 8000H
/ Bios Buffers
8000H Transient o Banked Bios Part
Banked Dos Part
Program
Banked CCP Part
Area CCP Restoral
0100H 0100H
Base Page Base Page Copy
OQO00H O000H
TPA (BNKO/BNKT1) System Bank (BNK2)
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The B/P Bios banking concept defines a one bvte Bank Number permitting up to 8
Megabyvtes to be directly controlled. Certain assumptions are made in the
numbering scheme. the foremost of which is that BNKO is the lowest physical
RAM bank., BNKI! is the next incremental RAM bank, with others follow in incre-
menting sequential order. A couple of examples may serve to illustrate this
process. The YASBEC is offered with a couple of options in the Memory Map.
Units with the MEM-1., 2 or 3 decoder PALs assign the first 128k bytes of
physical memory to the Boot ROM, so BNKO is set to 4 (Banks 0-3 are the ROM).
The MEM-4 PAL only uses the first 32k (Physical Bank 0) for the ROM which
means that BNKO is assigned to 1, BNK!1 to 2 and so on up to the 1 Megabyte
maximum where BNKM is 31.

The Ampro Little Board equipped with MDISK, on the other hand., completely
removes the Boot ROM from the memory map leaving a maximum of 1 MB of contigu-
ous RAM space. In this system, BNKO is set to O and BNKM to 31 of a {fullw
equipped ! MB MDISK board.

The region beginning after BNK] is referred to as the Svstem Bank. It begins
at the bank number assigned to BNK2 and ends at the bank number immediatelvy
before that assigned to the User Bank., BNKU if present. or BNK3 if no User
Bank area is defined.

If present. one or more 32k banks of memory mav be defined with the BNKG
equate for unique user programs Or storage areas. This area begins with the
bank number set to the label and ends at the bank number immediatelv before
the BNK3 labei. BNK3 defines a high area of physical memory which is nost
often used for a RaM Disk providing fast temporary workspace in the form of an
emulated disk drive.

B/P Lios contains protection mechanisms in the form ot software checks 1o
insure that critical portions of the memory map are enforced. In the case of
Non-banked systems. a check is made to insure that the syvstem size is not so
great that the Bios may overwrite reserved Z-Svstem areas in high memorv (RCP.
IOP, etc). 11 a possible overflow condition is detected, the message

++ mem ovfl ++

will be issued when the system is started. In Banked Bios systems. this
message will be displaved if the top of the system portions in the SYStem Bank
exceeds the 32Kk bank size. For most svstems. this space still permits drives
of several! hundred megabytes to be accommodated.

Since the Common portions of the operating svstem components must remain
visible to applications, a similar check is made to insure that the lowest
address used by the Command Processor is equal to or greater than SO00H. This
factor is checked both in both MOVXSYS and BPBUILD with either a warning
issued in the case of the former. or validity checks on entry in the case of
the latter.

0
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3.2 B/P Bios Files.

This BIOS is divided into a number of files. some of which depend highly on
the specific hardware used on the computer, and some of which are generic and
need not be edited to assemble a working system. Much use is made of condi-
tional assembly to tailor the resulting Bios file to the desired configura-
tion. The Basic file, BPBIO-xx.Z80, specifies which files are used to assem-
ble the Bios image under the direction of an included file, DEF-xx.LIB. It is
this file which selects features and contains the Hardware-dependent mnemonic
equates, By maintaining the maximum possible code in common modules which
require no alterations, versions of B/P Bios are relatively easy to convert to

different machines.

The independent modules used in the B/P Bios system are:

BOOTRAM.Z80 - (onlv needed in BOOT ROM applications)
BOOTROM.Z80 - (only needed in BOOT ROM applications)
BYTEIO. Z80 ~ Character 10 per IOBYTE using II0-xx routines
DEBLOCK.Z80 ~ Disk Deblocking routines
DPB.LIB - 3.5/3.25" Floppy Format Definitions (if AutoSelect)
DPB8.LIB - 8" /Hi-Density Floppy Format Definitions (if AutoSelect)
DPB2.LIB - Additional Floppy Definitions (optional i1f AutoSelect)
DPBRAM.LIB - Fixed Floppy Format Definitions (1f Not AutoSelect)
DPH.LIB - Disk Parameter Header Table & Floppy definitions
FLOPPY. Z80 - Floppy Disk High-Level Control
SECTRAN.Z80 -~ Sector Translate routines
SELFLP1.Z80 - Floppy Select routine (if Not auto selecting?
SELFLP2.Z80 - Floppyy Select routine (if auto selecting)
SELRWD . Z80 - Generic Read/%rite routines
Z3BASE.LIB - ZCPR 3.x file eguate for Environment settings

Other files are hardware version dependent to varyving extents. These modules

requiring customization

tor different hardware svstems are given names which

end with a generic "-xn" designator to identifyv specific versions. Tailoring
these modules ranges from simple prompt line customization to complete 1e-
writes. Versions of B/D Bios generated to date are identified as:

“-18" - MicroMint SB-180 (64130 CPU. 926 FDC, 3380 SCSI)

"-¥YS" - YASBEC {Z180 CPU, 1772 FDC., DP3490 SCSI)

"-AM" - Ampro Little Board {780 CPU, 1770 FDC, 1IMB MDISK)

"-CT" - Compu/Time $-100 board set (ZSO CPU, 1795 FDU, IMB Memory)

"-TT" - Teletek {Z80 CPU, 765 FDC)

Files associated

BPBIO-xx.Z80
CBOOT-xx.Z80
DEF-xx.LIB
DPBHD~-xx.LIB
DPBM-xx.LIB

§

|

with specific hardware versions or require tailoring are:

Basic file., tailored for included file names
Cold Boot routines, Sign-on prompts

Equates for option settings, mode, speed, etc.
Hard Drive Partition Definitions (optional)
Ram Drive Definition (optional)

DPHHD-xx.LIB - Hard Drive DPH definitions (optional)

DPHM-xx.LIB - Ram Drive DPH Definition (optional)

FDC-xx.280 - Floppy Disk Low-Level interface/driver routines
HARD-xx.Z80 - Hard Drive Low-Level interface/driver routines (optionai)
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IBMV-xx.Z80 Banking Support Routines (if banked)
ICFG-xx.Z80 Configuration file for speed, Physical Disks. etc
110-xx.Z80 - Character 10 definitions and routines

RAMD-xx.Z80 - Ram Drive interface/driver routines (optional)
TIM-xx.Z280 - Counter/Timer routines and ZSDOS Clock Driver
WBOOT-xx.Z80 - Warm Boot and re-initialization routines

3.3 B/P Bios Options.

The most logical starting point in beginning a configuration is to edit the
DEF-xx.LIB file to select vour desired options. This file is the basic guide
to choosing the options for your svstem, and some careful choices here wiil
minimize the Bios size and maximize your functionality. Some of the more
important options and a brief description of them are:

MOVCPM - Integrate into MOVCPM "type"” loader? If the svstem 1s to be in-
tegrated into a MOVCPM svstem, the Environment descriptor contained in the
CBOOT routine is alwavs moved into position as part of the Cold Start process.
1f set to NO. a check will be made to see if an Environment Descriptor is
already loaded. and the Bios copy will not be loaded if one i1s present.

NOTE: VWhen assembling a Bios for Boot Track Installation (MOVCPM set to YESG.
many options are deleted to conserve space and the Bios Version Number is
forced to 1.1.

BANKED - Ts this a banked BIOS? If set to YES. the Bank control module. THAR.
is included in the assenbliv. and much of the code is relocated o the svsten
bank. Note that a Banked svstem CANNOT be placed on the Syvstem Tracks. or
integrated into a MOVUPY Imase,

IBMOVS - Arc Direct Inter-bBank Moves possible? 11 set to YES. direct transier
of data between banks 1s possible such as with the Zilog Z180/Hitachi 64130,
If NO. & 236-byte transfer buffer is included in high Comnon Memory and Inter-
bank moves requitrve transfer of bytes through this buffer.

2SDOS2 - Assenmble this for a Banked ZSDOS2 syvstem? 1f YES. the ALV and CSV
buffers will be placed in the Syvstem bank invisible to normal programs. This
has the side effect that manv CP/M programs which perform sizing of files
{Directory Listers., DATSWELP, MEX., etc) which do not know about this functiocn
will report erroneous sizes. The advantage is that no sacrifice in TPA is
required for large Hard Disks. Set this to NO if you want strict CP/M 2.2
compatibility.

FASTWB - Restore the Command Processor from the System Bank RaM?  If set 1o
YES, Warm Boots will restore the Command Processor from a reserved area in the
System RAM bank rather than from the boot tracks. For the maximum benefit of
B/P Bios. alwayvs attempt to set this to VYES. In systems without extended
memory. 11 MUST be s¢t ta NO.

MHZ - Set to Trocessor Speed in closest even Megahertz (e.g. for a 9.216 Mi:
clock rTate. set to 9. The value entered here is used in many syvstems 1o
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compute Timing values and/or serial data rate parame¢ters.

CALCSK - Calculate Diskette Skew Table? If NO. a Skew table is used for each
floppy format included in the image. Calculating Skew is generally more
efficient from a size perspective, although slightly slower by factors which
are so small as to be practically unmeasurable.

HAVIOP - Include 10P code into Jump table? If the IOPINIT routine satisfies
vour IOP initialization requirements, you may turn this off by setting to NO
and save a little space. This typically will be turned off when generating a
svstem for MOVCPM integration to conserve space.

INROM - Is the Alternate Bank in ROM? Set to NO for Normal Disk-based sys-
tems. Please contact the authors if you need additional information concern-
ing ROM-based systenm components.

BIOERM - Print BIOS error messages? Set this to YES if you desire direct BIOS
printing of Floppy Disk Error Messages. If you are building a BIOS for piace-
ment on Boot Tracks. however, you will probably not have room and must turn
this Off. Set to NO to simply return the normal Success/Fail error flag with
no Message printout.

FLOPY8 - Include &"/Hi-Density Floppy Formats? Some svstems (SB-1S0.
Compu/Time) can handle both 3.23" and 8" disks. 1f vour hardware supports the
capability and vou want use 8" disks as well as the normal 3.5 and 5.23"
diskettes. selting this to YES will add {formats contained 1in DPBS.LIB and
control logic to the assembly. Future systems mayv take advantage of the
"High-Density” 3.5 and 5.23" Floppy Disks which use higher data rates. Their
definitions will be controlled by this flag as well.

NOTE: If AUTOSL 1s set to NO. this option will probably cause the BIOS to be
larger than necessary since these additional formats may not be accessible.

MORDPB - Use more Floppv DPB's (in addition to normal 4-3.253" and optional
8"y 1f YES. the file DPB2.LIB is included. Many ot the formats are Dumnies
and mav be filled with any non-conflicting formats vou desire.

NOTE: 1If AUTOSL if set to NO. this option will probably cause the BIOS to be
larger than necessary since these additional formats may not be accessible.

MORDEV - Include Additional Character Device Drivers? Is set to YES. user-
defined drivers are added to the Character 10 table, and associated driver
code is assembled. Systems featuring expansion board such as the SB-180 and
YASBEC mayv now take advantage of additional serial and parallel interfaces
within the basic Bios. Set to NO to limit code to the basic 4 drivers.

NOTE: When assembling a Bios for Boot Track Installation (MOVCPM set to YES),
MORDEV 1is overridden to conserve space, and the Bios Version Number is forced
to 1.1 in the distribution files.

BUFCON - Use tvpe ahead buffer for the Console? If set to YES. code is added

to create and manage a type-ahead buffer for the driver assembled as the
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console. This device will be controlled by either interrupts {(in svstems such
as the YASBEC and SB-180) or background polling (in Ampro and Compu/Time).
This means that characters typed while the computer is doing something else
will not be lost. but will be held until requested.

BUFAUX - Use tvpe ahead buffer on Auxiliary Port? As with BUFCON above, set-
ting to YES will add code to create and manage a type ahead buffer for the
auxiliary device. Since the AUX port typically is used for Modem connections.
buffering the input will minimize the loss of characters from the remote end.

AUTOSL - Auto-select floppv formats? If set to YES. selection of Floppy disks
will use an algorithm in SELFLP2.Z80 to identify the format of the disk from
the DPB files included (DPB.LIB, optional DPB8.LIB, and optional DPB2.LIB) an’
log the disk if a match is found. There must be NO conflicting definitions
included in the various files for this to function properly. See the notes in
the various files to clarifyv the restrictions. If set to NO. the single file
DPBRAM.LIB is included which may be tailored to contain only the fixed format
or formatis desired per disk drive. This results in the smallest code require-
ment. but least flexibility.

RAMDSK -~ Include code for a RAM-Disk? If set to YES. anv memory above the
Svstem or User bank may be used for a RAM Drive (default is drive M:) by
including the file RAMD-xx.Z80. Parameters to determine the size and configu-
ration arc also included in the files DPHM-xx.LIB and DPBM-xx.LIB. In systems
without extended memcry. or to conserve space such as when building a syvstem
for the boot tracks. this mayv be disabled by setting to NO.

HARDDSK -~ Include SCSI Hard Disk Driver? Set to YES if vou wish to include
the ability to access Hard Disk Drives. In a floppy-only svstem. a NO entry
will minimize BIOS code.

HDINTS - (System Dependent) In some systems such as the YASBEC. Interrupi-
driven Hard Disk Controllers using DMA transfer capabilities may be used. I
vou wish to use this type of driver specified in the file HARDI-Xx.ZS0 instead
of the normal pelied routines included in HARD-xx.Z80. set this option to
TRUE. In most cases. this driver will require more Transient Program Area
since the Interrupt Handling routine must be in Common Memory.

CLOCK - Include ZSDOS Clock Driver Code? If set to YES. the vector at
BIOS+4EH will contain a ZSDOS-compatible clock driver with the physical code
contained in the TIM-xx.Z80 module. If set to NO, calls to BIOS+4EH return an
error code.

TICTOC -~ (Svstem Dependent) Use pseudo heartbeat counter? This feature is
used in systems such as the Ampro Little Board and Compu/Time SBCS880 which do
not have an Interrupt scheme to control a Real Time Clock. Instead. a series

of traps are included in the code (Character I0 Status polls., Floppy Disk
Status polls) to check for overflow of a 1-Second Counter. It is less desir-
able than an Interrupt based system. but suffices when no other method is
available. Set to NO if not needed.

QSIZE - Size in bytes of tyvpe ahead buffers controlled by BUFCON and BUFAUX.
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REFRSH - Activate Dvnamic Refresh features of Z180/HD64180 processors? In
some computers using these processors such as the YASBEC. refresh is not
needed and merely slows down processing. Set to NO i1f vou do not need this
feature. If your processor uses dvnamic memory. or needs the signal for other
purposes (e.g. The SB180 uses Refresh for Floppy Disk DMA), Set this to YES.

23 - Include ZCPR init code? Since a Z3 Environment is mandatorv in a B/P
Bios (which now "owns" the Environment). this option has little effect.

For assemblv of a Banked version of B/P Bios. the identification of various
banks of memory must be made so that the various system components "know"
where things are located. Refer to Section 3.1 above for a description of
these areas. The BNKO value should be the first bank of RAM in the System
unless other decoding is done. The following equates must be set:

BNKO - First 32k TPA Bank (switched in/out)

BNK1 - Second 32k TPA Bank (Common Bank)

BNK2Z - Beginning of Svstem Bank (BIOS. DOS. CPR} area

BNKU - Beginning of Bank sequence for User Applications

BNK3 - Beginning of Extra Banks (first bank to use for RAM Dish)
BNKM - Maximum Bank Number assigned

3.4 Configuration Considerations.

When assembling a version of B/P Bios for integration intc an IMG {ile. size
of the resulting image 1s not wuch of a concern. so you need not worry about
minor issues of size. Tor integration into a system for loading onto diskette
boot tracks. however. the limitation is very real in order to insure that the
CPR/DOS/BIOS and Boot Sectoris; can fit on the reserved syvstem tracks. Typli-
cally. a limit of slightly under 4.5k exists for the Bios component. When the
MOVCPM flag is set to YES for this type of assemblv. warnings will be issuecd
when the image exceeds 4352 bytes (the maximum for svstems with 2 boot
records). and 4480 bytes (ths maximum for systems with a single boot record].
Achieving these limits often requires disabling many of the features.

The first thing vou should do before assembling the BIOS 1s to back up the
entire disk, then copy onlyv the necessary files onto a work disk for any
editing. After setting the options as desired. edit the hardware definitions
in ICFG-xx.Z80 to reflect the physical characteristics of your floppy and hard
drives., as well as anv other pertinent items. Then edit the logical charac-
teristics for vour Hard and Ram Drives (if any) in DPBHD-xx.LIB and DPBM-
xx.LIB. If vou do not desire anv of the standard floppy formats or want to
change them. edit DPB.LIB and/or DPB2.LIB (if using auto selection) or
DPBRAM.LIB if wvou are using fixed floppy formats. Finallyv edit the DPH files
to place the logical drives where desired in the range A..P.

Decide whether vou want to generate a system using the Image file construct
developed in support of B/P Bios (BPBUILD/LDSYS). or for integration on a
floppy disk’s boot tracks. [f the latter. you probably will not be able to
have all options turned on. For example. with the MicroMint SB-180. the
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following options must be turned Off: BANKED. ZSDOSZ2. BIOERM. FLOPYS. MORDPB.
BUFAUX and usually either CLOCK or RAMDSK. As an aid to space reduction.
conditiona! assembly based on the MOVCPM flag automatically inhibits all but
double~sided Floppy formats from DPR.LIB. I{ configuring for Floppv Boot
tracks (MOVCPM flag set to TRUE). a warning will be printed during assembly if
the size exceeds that available for a One or Two-sector boot record. Using
the BPBUILD/LDSYS method, you may vary nearly all system parameters, even
making different syvstems for later dvnamic loading.

If vou are using a version of the B/P Bios already set for vour type of com-
puter, vou are now readv to assemble, build a system and execute 1t. The on!lv
remaining task would be an optional tailoring of the sign on banner in the
file CBOOT-xx.Z80 and reassembly to a .REL file.

For those converting a standard version of the B/P Bios to a new hardwarc
svstem. we recommend that you begin with a Floppv-only svstem in Non-Bankod

mode then expand from there. The easiest wayv to test oul new versions is to
use the Svstem Image (IMS file) mode. then advance to boot track installations
1f that is desired. Enhancements that can be added after testing previous

versions may be to add Hard Drives. RKaM Drive., and finallyv Banking.

-~
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4 Installing a B/P Bios.

The Distribution diskette(s) on which B/P Bios is furnished are configured for
booting from the vanilla hardware for the version ordered. A 9600 bps serial
terminal 1is standard, and will allow vou to immediately bring up a minimal
non-banked floppv disk system. Due to the variety of different system config-
urations and size restrictions in some versions, only the Floppy Disk Mass
Storage capability can be assured on the initial boot disk. Where space
remained on the boot tracks, limited Hard Drive support is also provided. and
in some configurations, even RAM Drive support exists.

After booting from either an established system, or the boot tracks of the
distribution disk, format one or more fresh diskettes and copy the distribu-
tion diskette(s) contents to the backup diskette(s). Copv the boot tracks
from the master to the copies using BPSYSGEN (see 6.6). Remove the master
diskette{s) for safekeeping and work only with the copies vou just made.

Using the backup diskette with the B/P utilities on it. execute BPCNFG in the
Boot Track configuration mode (see ©6.2). adjusting all the options to your
specific operating environment. When you have completed tailoring the svsten.
it is ready for booting by placing the diskette in drive A: and resettinz the
svstem.

The sample STARTUP.COM file on the distribution disk will automatically exec-
ute a sequence of instructions when the syvstem is booted. 1t contains various
instructions which further tailor the svstem and load portions of the operat-
ing svstem which are too big to fit on the boot tracks. The default instruc-—
tion sequence 1s:

L.DDS <-— Load the DateStamper style File
Stamp routine and clock
LDR SYS.RCP,SYS.FCP,SYS.NDR <—- Load ZCPR 3 Environment segments

for Resident Command Processor.
Flow Control Pkg and Named Dirs
IOPINIT <-- Initialize the 10 Processor Pka
TD S <-~ Prompt for Date and Time. Set Cik
Alternatives are to use TDD
(6.21) or SETCLOK (6.18})

IF "EX MYTERM.Z3T <—— If the file MYTERM.Z3T does Kot
exist...

TCSELECT MYTERM.Z3T <—- ..select which terminal vou have
creating a MYTERM.Z3T file

FI <-- ...end of the IF

{L.DR MYTERM.Z3T <-- Load the Terminal Definition data

1f you wish to alter anv of these initial instructions to, tor example. ini-
tialize the RAM drive using INIkAaMD. add File Time Stamp capabilities to it
with INITDIR or PUTDS and copyv some Tiles there with COPY. these may be added
with ALTAS. VALIAS. SALIAS or other compatible files available from the ZSys-
TEM or ZCPR33 areas on Z-Nodes.
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After the initial system is up and running from the Default RBoot Track svstem.
vou may expand the operation by generating svstems for different purposes in
orcder to gain the most advantage from vour system. Many types of installation
are possible, the simplest of which is a Non-Banked system using onlv 64k of
the systems memory. ail of which is in primary memoryv. Such a syvstem uses a
normal Command Processor such as the ZCPK3.x family, and a Non-Banked Operat-
ing System such as our ZSDOS Version 1. Non-Banked systems mav be instailled
on a Disk's Boot Tracks. or created as an Image File for dynamic loading using
the LDSYS Utility (see 6.15).

Banked systems MUST be created with the BPBUILD Utility (see 6.1) and loadad
with LDSYS (see 6.13). The techniques to manage different memorv banks to
form a complete Operating Environment are rather intricate and are best han-
dled by our utilities. Manyv Image files mav be created and loaded as neede:!
to tailor your system for optimum performance. The followinz sections de-
scribe these various types of installations in detail.

4.1  Boot 1rack instaliation.
For wost ol the existing (P74 compatinle computers to begin executin: a jrisw
Operating Syaiem. o prozran must be placed on a specified arca of & Flopry or
Hard Db Drive the first two or three tracks on the dist arve
reserved for thrs po arc reterred to as the "RBoot ‘lracks . »ince the
space 20 detined i 1 v oresiricted, neither a complete L/ ﬂ50C YSSUNY
panted 1rstaliatioy s possible.  Instead. a scalod-down system roushiv equiv-
alent 1o those currentiy in use s used to start the Computer anc serve - the
T

1
Operating svaten. Wit Jarger svstems Joaded later as needed.

Hoveuw are vsine a pre-configured version of B/F biion tor vour hardwar. . v

may o sinply continue o Use tho boot frack svsten irom the distribution ¢ispic:

by copyving the svston e~ gescribed in Section 4 above using BPSYSURA (<o -
Gl 3 giect to olter or oltherwise customize the Boot TracP sSvstem. vou
mus1 assc the B/8 BLos source setting certain ol the eguate in the i
KL i) f&Ec to o jnsure & correct type of svsten. To a5>embtc a boot Track
SVSten. the most Importent oquales are:

MOVCPM Sset to YES

BANKED Set to NO

2SD0Os2 Set 1o NO

One element of Banked Systems is available in a Boot Track installation it
additional memory 1s available, and your B/P Bios routines support sucn
feature. This tfeature reloads the Command Processor from Kanked memory  iri-
stead of trom the Boot Tracks of a disk, and generallv produces less corl:
(taking less space on the Boot Tracks) and executes faster. It is set with:

FASTWRB Set to YES it desired. NO if warm Boot from ci-v

i
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Some of the features that generally need to be disabled to scaie a
svstiem are set as:

MORDPEB Set to NO
DPR8 Set to NO
MORDEV Set to NO

When at least these equates and any others vou desire to change {(see section
4) have been made to the component files of the system. assemble vour BPBIO-xx
file to a MicroSott standard REL file. 'This output file may be used to over-
lay the Bios portion of the MOVSYS.COM syvstem generation utility (see 6.16)
turnished with your distribution disk. or an equivalent program provided with
vour computer. MOVXSYS or its equivalent (MOVCPM, MOVZSYS. etc) 1s a special
program customized for your particular hardware containing all the Operating
Svstem components which will be placed on the Boot Tracks, along with a rou-
tine to alter the internai addresses to correspond to a specified memory sizs.

To Add the new Bios vou just assembled. execute INSTALIZ (see procedures in
6.131 specifying vour computer s MOVESYS or equivalent program and foliow 1he
rrompts to overlay the new RBios. Once INSTALLZ has saved 2 rtelocatable or
absolute file. vou are ready 10 create a boot disk containing the moa:fied

system.

—

f vou used the command INSTAL1Z 1o install svstem sezments on MOVVSYS or
equivalent program. vou must tirst create an Absolute Syvstem Mode! Tile.
Since the functionat portion ¢ your new program is identica: to the origina!
MOVNSYS or eculvalent. use the method explainced in your original documentaticr

1o generate a4 new svaten.  Vith MOVNSYS, the commanid is:
MOVXSYS nn * <-— Tepiace MOVNSYS with vour version

Vicre NN is the si7e of the syvsten {(tvpicaily 51 ior a moderate boot svstiomi.
The asterisk teits the prooram o retasn the image in memory and not wrile 3t
tooa disk foie. You wav now ure BESYSGEN 1o write the new ) t0 the svstuen
Tracks of vour ~vodisketic. o this by executing BPSYSGEAN with no arguments
and 1ssuc a Carviag. Rerurn vhen asked for the source of the Imaze.

It vou usec the command INSTAL1Z /A to 1nstall replacement system segment:
over a Svstem lmage fite. or used a utility which wrote the new image to a
disk file. use BPSYSGEN to write the image file to the syvstem tracks of your
boot disk. The proper command is

BPSYSGEN fitlename
whete filename is the name of the disk file wyou just created by executring
MOVXSYS o7 equivalent with outpur to a disk tile. or with INSTALI2 on an
existing 1magce filc.

11 the svstem 1s written to a Hard Disk., and vour svstem suppatis booting frow
a Hard Disk <such as the YASERC. vou norma!ly must altery the default Boot
sector from the defau,t Fioppy Ik Boot Sector contained in MOVXSYS or equiv-

ey
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alent. This alteration 1is accomplished by HDBOOT (see 6.9) which must be
customized to the specific Hardware System used.

After the above actions have been completed as appropriate, tailor the Boot
Track svstem to reflect the desired starting contigurations with BRPONFG (see
6.2). Such items as the desired Startup file name. Bank Numbers {critical if
FASTWB is used). and drive tyvpes and assignments are routinely tailored at
this point. When the vou have finished this step. test your new svstem by
resetting the system., or cycling the power and yvou should be up and running’

4.2 Non-Banked Image Installation.

A Non-Banked system may be installed as an Image File as opposed to the basic
Boot Track installation covered in 4.1 above. To create an Imaze File. yvou
must have REL or ZRL versions of a Command Processor (ZCPR3.X or equivalen:
recommended ;. an Operating (ZSDOS.ZRL recommended)., and a RiL version of [./i
Bios for vour svstem assembled with the MOVCPM eguate in DEF-xx.LIE set to AO.
Other equates 1n this file may be set as described above for the Boet ‘ract
svstem.  Since Inape Files are not as constrained in size as is installation
for Boot iracks., more teatures mav generallyv be activated such as Error Mes-
sages. RAM Drive. additional Hard Drive partitions, and complete Floppy Format
suites. The main precaution here is that large Hard Drives will rapidiv cause
sigoniticant loss of Transient Program Area since all Drive parameters must be
in protected bigh mepory above the Bios.

After the Biose nas been assembled. an [mage file must be producesd. This s
accompiishes  th the BPBEOITD Utility (see ©.1). Set the Fiie name< in Menu |
to reflect only Non~banked files (or minimally banked Bios if FASTWH i1s set 1o
YES: . and let BEWUILLD do the work. Since the standard Non-Banhked Svstorn
segments are norm:iiy set to the "standard” CR/M 2.2 sizes. vou mav answor the
rautosize’ query with & Y to optain the maximum Transient Program Area in the
resultinz syveten.  Vhen BPRLILL completes its work. a file. normallyv with the
default tyvpe of JiM.. wil! have been placed in the currentiv logged Drive/User
erex ant vou are ready to porform the next step in preparation of the Non-
banked fmaeo.

As with the boot Track Installation covered above. several svstem items must
be tailored before the Image mav be safelv loaded and executed. This is done
bv calling BPUNIG with the Image tile name as an argument, or specifyv Imarpe
configuration from the interactive menu (see 6.2). Set all items as yOu
desire them in the operating syvstem, particulariv the Bank Numbers (it FAST -
is active). and the Disk Drive characteristics and assignments. When this has
been satisfactorily compieted. vou are readv to load and execute the newiv-
created syvsten.

Instaliing an image File (default file type of .IMG) is extremelv easyv. Oniv
the utility LDSYS.COM (see 6.15) is needed. 1f the file type has not been
changed from the defauit .1MG. only the basic name of the Image File need be
passed to LDSYS when evecuted as:

LDSYS IMGFILE <-- Where IMGFILY is vour Image tile nome
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The operating parameters of the currentlv-executing svstem are tirst examined
for suitability of loading the Image File. It it is possible to proceed. the
lmage File is loaded, placed in the proper memory locations. and commanded to
begin execution by callineg the B/PF Bios Cold Boot Vector. The Cold Boot
(Bios Function 0) performs final installation, displays anv desired opening
prompt and transfers control to the Command Processor with any specified
Startup file for use bv a ZCPR3.x Command Processor Replacement.

Since a non-banked Image File will probably closelv resemble that contained on
the Boot Tracks. the same STARTUP file may generallyv be used to complete the
initial tailoring sequence. If a different file is desired, the Image File
may be altered to specity a different file using BPCNFG,

4.3 Banked Bios, Non—-banked System Installiation.

With the B/F Bios system, an Image system may be created and loaded which
places portions of the Bios Oniy in the System bank, retaining a non-banked
Operating Svstem and therefore maximum compatibility with existing applica-
tions software. A few thousand bvtes can normally be reclaimed for Transient
Programs In this manner, although large and/or increasing numbers of log:ical
drives wil!l sti:ll reduce TPA space because of the need to stere Allocation
Vector intormation in Common Memory.

To prepare such a svstem. simply edit the needed Bios files i1 necessary with
particular emphasiz on the DEr-xx.LIB file where the tollowing equates mus. be
set as:

MOVCPM Ser te NO
BANKED ser 1o YES
28D0s?2 sSet to NO

Since banked memory MUNT be avallable for this tvpe of installation. vou wil!
probabiy want the Fast Warm nsoor feature avaliabie to maximize system perior-
mance. 10 activate this option. set the following equate as:

FASTWRB Set tao YES

When the editing is complete., assemble the Bios to a MicroSoft .Rbb file wiin
an appropriate asscmbler such as ZMAC and build an Image svstem with BPBUILD
(see 6.1) changing the Bios file name in menu | to the name of the newly
created Bios file. Next. configure the default conditions if necessary with
BPCNFG (see .21} and vou are readv to activate the new system in the same
manner as all Image tiles by calling LDSYS with the Image file argument as:

LDSYS BBSYS <—— where BBSYS is vour lImage File Name

As with the completely Non-Banked system described above in Section 4.2. no
new requirements are established tor a Startup file over that used for the

5
initial Boot System. since both the Command Processor and Disk Operatino
Svstem are unbanked. and no data areas needed by application programs are

20
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placed in the Svstem Bank. As with al!ll Image Files. additional features such
as full Bios Error Messages. more extensive floppy Disk Formats and kaM drive
may generallyv be included in the Svstem definition prior 1o assembly since the
size constraints of Boot Track svstems do not apply.

4.4 Fully Banked Image Installation.

To create a svstem taking maximum advantage of banked memory., a special banked
Operating Svstem and Command Processor are needed. These have been turnished
in initial form with this package as ZSDOS20.ZRL and Z40.ZRL respectively.
Thev use the Banking features of B/P Bios and locate the maximum practicable
amount of executable code and data in the System Bank. Of significant impor-
tance to maximizing the Transient Program Area is that the Drive Allocation
bit maps are placed in the System Bank meaning that adding large hard drives.
or multiple drives produce only minimal expansion to the resident portion cf
the Rios.

A bully barked Bios 1s created by editinz the B/P Bios files as needed 1o
customize 1ihwe sviatem 10 vour desires. Insure that the following DEF-xx.l1ss
equates ATe set as,

MOVCPM Set to NO
BANKED Set 1o YES
ZSDOSs?2 Set to YES

Assembie the resultant B/F Bies to a MicroSoit JRitL file. Ruiid an imiage 1ile
wiih WeptieD (sece 6.1 and contioare the produced Tmage tile with BPONFG (ses

i
Go2y. When vou are confidert that ail defauit settings have been made. acti-
1

LDSYS FBANKSYS <—= where FBANKSYS 1s vour fmagze 1ile nae
Several difierences may exist in the Startup file used tor a Fullv banked
svstem.  Generally the changes amount to deleting items such as a fFile Stamp
module tor the Non-banked /ZSipos] wivich is not necessary with ths fullv-banked
ZSDOS 2 oand 740, Oniy the tvpe of ¢lock need he specilied for 7&U0S2.  tur-
thermore. since the Z40 vommand Processor Replacement contains most commoniy-
used commands gathnered trom a number of Resident Command Frocessor (Rob)
packages. there 15 normally no need to load an RCP. A simple Startup fiie
found adequate during development of the fullv-banked B/P system is:

ZSCFG2 CB <—- Set ZSDOS 2 clock to Bios+4l.0d
LDR SYS.FCP,SYS.NDR <-- Load ZCPR 3 Environment segments
for Flow Control and Named [iirs
IOPINIT <-- Initialize the [0 Processor Pkg
O S <-~ Prompt for Date and Time. Set Clk

Alternatives are to use TDU
{(6.21) or SETCLON (6.18)

IF "EX MYTERM.Z3T <—~ 1t the file MYTERM.Z3T does Not
exist...
TCSELECT MYTERM.Z3T <-- ..select which terminal vou havc
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creating a MYTERM.Z31 1ije

FI <-- ,..end if the It
LDR MYTERM.Z3T <—- Load the Terminal Definition data

Since the reguirements tor a fullv-banked system ditfer significantiv from a
non-banked one, we recommend that you use a different name for the Startup
file. For example, STARTUP.COM is the detault name used with Boot Track
systems for initial operation. and with Non-banked Image Files. whiie STARTH
may be a suitable name tor the script to be executed upon loading a fully-
banked svstem. The name of the desired Startup file mav be easilv altered in
either Boot Track or Tmage syvstems from Option 1 in BPCNFG (see 6.2).

An option availablie to start from a large Image File is to configure a Startup
file for execution bv the Boot Track system containing a single command. The
command would simply invoke LDSYS with the desired Banked lmage File as an
argument such as:

LDSYS BANKSYS <=— Where BANKSYS. Mo 15 vour Imaze file
In this case. none of the normal initialization sequences cited above would be
executed by the koot Track syvstem. and onlyv those contained 1n the startup for

BANKSYS. IMG would occur.  Other options abound and are leit to the community
1o invent New conbinations ang Sequences.

4.5 In Case of Problemsc...

Bhile Ve attemptod to outline pracedures 1or the sajority of anstatbialions w¢
considored feus il : iG bEe OCLas:ons whore vou inadvertentiv find
vourseli In & posit.on wnere vou seeh e have 1ost the ability to ger vour

PROBLEM: Whon joading an 1 {rle with LDSYs. the screen dispiaves the Linos
bannet. svstem aqoresses, and halts with the iast screen displaving:
... loading banked svsten .

-—  SOLUTION Something is not set correctly in the Eios, since albl iing:
atfter the last one displiaved are printed from the newliyv-loaded hbios. One ot
the most common causes tor this problem 1s incorrect bank number settings.
Use the hidden selection in Menu 1 of BPCONFG (see 6.2) to verifyv that the
correct bank numbers have been set for TPA and SYStem banks. Another common
cause of this problem is incorrect settings tor the Console port, or a setting
in the I10BYTE which directs Console data to a device other than the one 1in-
tended. Use Menu 2 BPUNFG to properly set the [OBYTE and the console parame-—
ters,

PROBLEM: vYou boot from or load a B/P Bios system trom a Hard Drive. and
immediately alter starting., the system attempts to log onto Floppy brive U.

—-— SOLUTION: The most common cause for this symptom 1s that the desired
Bard Drive and Fioppy Drive definitions were not swapped to deifine a harg
Drive Partiticon as the A: drive. Use BFONFG {(see 0.21, Menu 5 1o exchanze
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drives to the desired configuration. A similar situation mav exist where a

Hard Drive is activated immediately atter booting when a rloppy drive 1is
desired as the A: Drive.

PROBLEM: The computer seems to boot satisfactorily, but after a few programs
or any program which executes a Warm Boot (or entering Control-C), the svstemn
goes into "Never-never Land” and must be reset.

--  SOLUTION: This svmptom is most often caused by an inabilityv to access
and load the Command Processor. This is most probably caused by assembiing
B/P Bios with the FASTWR equate in DEF-xx.LIB set to YES when the system
contains no extended memory. or incorrect settings of the Bank Numbers. To
check Bank Number settings, use the hidden tfunction in BPCNFG, Menu 1 (sec
6.2).

PROBLEM: When doing a Cold Boot from a Hard Drive (from Power up or Keset),
the system goes to a lioppy Drive before displaying the initial sign on mes-
sages, and temains logged on the Floppy.

-- SOLUTION: This 1s most often due to vour forgetting to run the BDBOO;
utility on the Hard Dirive boot system atter applving it with BPSYSGEN. Nor-
mally, systems crezted with MOVISYS contain a Floppy Disk Boot secior which
vwill Joad the initia! Operating Svstem from a Floppy. HDBOOT (see ©.9) mod:-
fies this record on a specitied Hard Drive Unit so that the Operating Svsaton
1s foaded trom a Hard brive. kun HDBOOT on the besired Hard Drive. then usc
EPUNFC (sev .20 to insure that the jogical drives are positioncd ar desired
(Mcnu S0,

PROBLEM: ‘“nen Booting. the system console either doesn’t disolav anvthing., or

Prints strange characters.,

-— SOLUTION: This 1s most otten due to incorrect settings for the current
Console. most probably the bata rate. or CPU Clock Frequency. koot from a
good syvstem. then use BRONFG (see 6.2) to adjust the settings on the problen
SVSLen. Pay particular attention to Menu 1 (CPU Clock Fate) and Menu =

(TOBYTE and Serial Pori bata Rates).

PROBLEM: W%hen running a fully-banked system with ZSDOS 2. some programs scel
to "hang' or "lock up’ the system on exit.

-= SOLUTION: One of the most common sources of this symptom is with the
application program where the author used code which assumes that the BDOs anc
Command Processor are of a certain size, or bear a fixed relationship to the
addresses 1n page 0. You may experience this most often when using an IMG
svstem built by answering YES to the Autosizing query in BPBUILD {(see 6.1).
To compensate tor such 1ll-behaved programs, vou may use a two-step buiid
process as:

I} Use BPBUILL to create an IMG tile answering YES to Autosizing on exit.
This maximizes TPA placing the Resident Bios as high as possible in memorv.

21 kxecute BPBUTLD apain with an argument of the name vou gave to the {ii-

N
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just created above. This loads the definition from the IMG ftile, (mmedidateiv
exit with a (arriage Keturn. and answer AU to Autosizing. and YES to placing
svstem segments at standard locations. This procedure keeps the Bios address
constant. but will move the startine addresses of BDOS and Command Processor
down. 1t possible. to simulate " standard” sizes used in Ck/M 2
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5. Programming for B/P Bios.

For most existing purposes. programming for B/P Bios is no difterent than for
standard CP/M 2.2 BlOSes. Fven adapting CP/M 3 programs for a B/P Bios shouid
present no great hurdle due to the close similarity retained with the corre-
sponding extended tunctions. The power of a B/P Bios interface. however, is
in using the combined features to produce portable software across a wide
variety of hardware platforms by exercising all of the B/P Bios features in
concert. This section describes the interfaces available to the programmer of
a system using the B/P Bios, and the functions available to ease direct floppy
and hard drive accesses for specialized programming in a consistent manner.

One of the architectural flaws which we considered in CP/M Plus was the odn
way in which direct B10OS access was handled. We designed B/P Bios to be a:=
compatible with CP/M 2.2 as possible. yet provide the expanded functionality
needed in Banked applications. To that end. direct interface with BIOS calis
follows ¢(P/M 2.2 conventions as much as possible.

The following pagzes orn programming assume some familiarity with the basic Ci/*
tfundament:ls, and with ZS0/Z2180 assembly language, since it is beyond the
intent ot this manuval. and our literary writing skiils. to present an assembly
prozramming  tutorial. Should vou need additional assistance in this area.
pleass refer to the annotated bibliogruphy for reference material.

5.1  Bios Jump Table.

The BIOS Junp table consists ol 40 Jumps to various functions witivin ' - Blon
and provides thiv basic functionality. [t includes the complete tpb/n 2.2
seguence. mest of the CF/M 3 {aka CP/M Piusg) entry points (although sopc
difier in parameter ordering and/or register usage). and new entry points
needed to handlie banking in & consistent and logical manner.

Bios entry points consist ol a Table of Absolute 3-bvte ijumps placed at the
beginnins ol the executable Image. Parameters are passed to the Fios n
recisters as needed for the specitfic operation., To avoid future compatibility
problems. some of the ground rules for Bios construction inciudge: No
alteration of Alternate or index regfisters as a result of Bbios calls. and all
Tegisters listed 1n the documentation as being Preservea/lnalfectea Mo b
returned to the calling program in their entry state. Bios entry points are:

== N '

I Furnction o (xx00) Cold Boor

“ Enter: None Exit: None. ;
it bxecution resumes at CPR :
i

ﬂ | Uses: All Registers i

e [ _j
Execute Loid Start initialization on the first execution. The jump argument
18 dater overwritren, and points 1o the I0P Device jump table. The reason fo



PROGRAMMING B/ BIOS

this is that code te perform the initialization is often pilaced in areas of
memory which are later used to store syvstem information as a memory conserva-
tion measure. Attempts to re-execute the initialization code wouild then
encounter data byvtes instead of executabie instructions, and the svstem would
most assuredlyv "crasnh’,

Among other functions performed during initial execution of the Cold Boot codce
are: Establishing an initial Z3 Environment if necessary, 1nitializing any 23
system segments such as an Extended Path. Flow Control Package. Named Direc-
tory Buffer and such: setting system-specific values such as the locations of
Allocation Vector butfiers tor RAM and Hard Drives: and executing the Dbevice
Tnitialization routine (see Function 21). The Cold Boot routine usually exits
by chaining to the Warm Boot Function {(Function 1} to set vectors on Page 0 of
the TPA memory bank.

ir Y

i Funciion 1 {xxQZ) warm Boot %

= r e

i Enter: None | Exit: None. i

! I Execution returns to OPK g

; ! b

I | Uses: All Regicters i
This function re-initializes the Operatns svatlen and returns o the Coutiand
Processor atter reloadin. 10 from the default drive boot trachs. or ke
menary 1t THd F1os Was assembled with the Fast ¥arm boot option,

Uniess aitered v oo 1li=behaved Resident Svstem Eaiensi
operating 1 progran.  the vairm bont Vector at o
poOin s Votd=behaved procrams we b ner alie
croUhe destingtion arzoment ol the Jump vector in the
‘ faroexesniion 1o this in the casce ot NZUOM whero
The NZBIOS. and Aot tne "Rea!l' Bios. in suc
Thent o Bios must ve separately o determined {Soo |l

{ReNT or ottt

headvr.

halm Bool vecotos

Case. lthe adire:s
tion 307.

=i

Function z (xxXQ£) Consoie Inpur Status

Enter: Nons

Exit: A = OFFH if Char Ready, NZ
A = 0 1T No Cnar Ready, Z

Uses: AF

This function returns a tiag i1ndicating whether or not a character has been
entered from the Console device sejected by the TOBYTE on Page O of tne T~
bank. The return status is often used by Transient Programs to determine if
the user has attempied 1o start or 5t0p proaram execution.

o
M
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i~ |
! Function 3 (»xx09} Consoie Input |
}u
Enter: None Exit: A = Masked Input Character
f Uses: AF
L L ‘
This tfunction waits for a character to be entered from the Console device

selected by the I0BYTE on Fagze O of the TPA Bank.
According to strict CP/M
input byte must

ing routine.
of the

be

and returns it to the call-

2.2 standards. the Most Signiticant bit
sct ta Zero., but this mav be altered by the input

mask for the Console Device.

™ ..—..A,_‘ﬁ,-._-.,.*:

Function 4  (xx0C) Conscle Output |

- S — ;

j Enter: C = Character to send to Exit: None. b

I Conscle , I

i i Uses: At i

i — i _—
This function sends a apecitied character te the Console Device detiped by the
TOEY T on Page O of the Tia Bank 1t wili wait tor the device to hecone
ready. 11 necessary., hefore sending the character. and wi!! mask biis ar

specitiec 11 the Cha ati1on lor the devioe as o an Gutputl.

r -1

b List Qutput (i

forons e e s s 7 =

{ Enter: C = Cnaracter to send to | Exit: None. §

| wist Dev (Printer) | ]

! | Uses: Af &

e : —t

This function
def ined
to become ready.
as specified

e

bt

1t neces
the Chara

will send a specitied character to the
5v o the TOIRYTE on Page O of the TPA Bank.

List Device
It will wait for

(I'rinter:
the device

sary. before sendinz the character, and will mask
cter Device Configuration for the Output device.

e

~i
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il

Function 6 (xx12) Auxiliary Output

Enter: C = Character to send to Exit: None.
Auxiliary Device
Uses: AF

This function will send a specitied character to the Auxiliary Output Device
defined by the IOBYTL on Page 0 of the TPA Bank. It will wait for the device
to become ready. if necessary. before sending the character, and will mask it
as specified in the Character Device Configuration for the Output device.

t Function 7 (xx15) Auxiliary Input

|
Enter: None Exit: A = Masked Input Character |

Uses: AF

TITTTTTEI I

i I o

This function will read & character from the Auxiliary Input Device detined by
the IOMYTH on Fage O of the THA Bankb. 1t will wait for a character to bs
receirved. and will mask ;11 as speciiied in the Character Device Contfiguration
for the Input device.

i
F Function & (xx1g; Home Drive
L e

i

1z T xS

f
. Enter: Nore | Exit: None. Heads on selected
| drive moved to Track 0.
|

Uses: All Primary Registers i

This function wiil position the head(s) on the selected drive to Track 0. 1In
B/ Bios, This operation pertforms no useful action, and 1s simply a Return.
Pending Write purges and head repositioning is handled by the individual
device drivers (Specifically Select Drive functions).
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e i
| Function 9 (xxiB} Seiect Logical Drive i
| !
f —
{ Enter: C = Desired Drive | Exit: (Success) A <> 0, NZ {
i (A=0..P=15) | HL = DPH Address

(No Drive) A = 0, Zero (Z)
HL = O
Uses: All Primary Registers

This function selects a specified logical drive as the current drive to which
disk operations refer. 1t the operation is successful, the Disk Paramcter
Header (DPH) address is returned for later determination of the unit param.-
ters If the operation faiils for any reason (non-existant drive. unknown oy
bad media. etc), a Zero value pointer is returned to signify that the drive
cannot be accessed throuzih the Bios.

| , i . , ) i
i Function 10 (bR seiect Track ¢
= .' sy
o Enter: BLU = Desired | Numpetr §  Exi1t: None. Track Number saved i
I . i
i | i
i | Usec: No Registers f
e i i

This function storen & spesitied logical Tr “c” number for a tuture disk opera
tion.  The jast veiluyr stored with } 15 function wili ne the one uscd 1n [k
Feads and %rijtes.

NOTE: While o i0-bit vaiuge 16 specitied for this function. oniy the jower Bvte
(H-trtsy o 1s used in most drvers,

= === === : S ————"
v L , ) !
I Function 11 {(xxZ1: Select S=sctor i
= i -y
I Enter: BC = Desired Seztor Num | Ex1t: None. Sector Numier saved |
I | !
p Uses: No Registers I

L ' "
i i

This tunction stores a specified Logical Sector Number itor a future disk
operation. The last valuce stored with this function will be the one used in
Disk Reads and Wwrites.

NOTE: %Wniie a lo~bit value is specified ftor this function. only the lower byvic
{S=bits} 1s used 1n all Tloppy Disk and most Hard and RaM Disk drivers.
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Function 12 (xx24)

Set DMA Address for Transfer

Enter: BC = Buffer Starting Adar

Exit: None. ODOMA Address saved

S, I

Uses: No Registers

This Function stores a specified address to be used as the Source/Destination

for
the
tor

a future disk operation.

one used in Disk Reads and Vrites

.

The last value stored with this ftunction will be

In banked syvstems, the Bank selected

the transfer may be altered bv Function 28.

IF i

! Function 13 (xx27) Disk Read E

' 1;

f T Bt

| Enter: None | Exit: A =0, Z 1f No Errors I

i A = Non-Zero it Errors, NZ |

i Uses: All Primary Registers i

L . .

This function reads a lozical 128-byvie sector from the Dist. Track and Scoior
set by Function: Y-1i 1o the address set with Function 12, O return. Reo-
ister A=0 11 the operation was successtul., Non-Zero if Lrrors occurred.

5 : e e == == i

i Function 14 (xx2A) Disk Write i

| s !

i Enter: C = 1 for immediate write || Exit: A = 0, Z if No Errors |

t C = ¢ for butteres write | A = Non-Zero it Errors, NI |

{i i Uses: A1l Primary Registers i

[L s T { o
This function writes &« jozical [28-byvie sector to the Disk. Track ana sgltor
set by Tunctions 6-1) from the address set with Function 12. It Register (=1,
an immediate wraite and flush of the Bios bufier s performed. 11 ¢=0. the
write mav be delaved duce te the deblocking.

T ===

| Function 15 {xx2D} List Output Status |

} {4 ];

| Enter: None Exit: A = OFFH, NZ if ready tor |

i Output Character !

ﬁ A =0, Z it Printer Busy |

? Uses: AF |

1l !
Thiz tunstion returns a fiaz indicatine whether or not the printer is ready to
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accept a character. Tt uses the I0BYTE on Page 0 of the TPA Bank to determine
which physical device to access.

Function 16 (xx30) Perform Sector Translation t

—‘I

Enter: BC = Logical Sector Num Exit: HL = Physical Sector Num %

| DE = Addr of Trans Table !
i Uses: All Primary Registers {

This function translates the Logical Sector Number in register BC (Only ¢ used
at present) to a Physical Sector number using the Translation Table obtained
trom the DPH and addressed by Di..

This ends the strict /M 2.2-compliant portion of the Bios Jump Table. The
nest series of entry Jumns roughly follows those used in CP/M 3. but with
corrections to what we perceived to be deficiencies and inconsistencies in the

celliing parametsrs and structurces.

- - e ey
| Function 17 (xx22) Console Output Status -%
S g O U U N
I - T { T
| Enter: None | Exit: A = OFFH, N2 if Console fi
| % Ready for output char |
’ | \ = 0. Z 1t Console Eusy |
i | Uses: AY i
B e . i . N

This ftunction returns a 1lav 1ndicating whether or not the Consale Device so-
lecicd by the TOBVTL on Pace O of the TPA Bank is ready to accept anoib. s

cutput character,

. Function 1& (xx36) Auxiliary Input Status

Enter: None Exit: A = OFFH, NZ 1f Aux Input
has character waiting
A =0, Z if No char ready
Uses: AF

!
(-

This function returns a flaz indicating whether or not the Auxiliary Input
selected by the IOBYTL on Fage O of the TPA Bank has a character waiting.
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Function 19 (xx39) Auxiliary Output Status p

=
Enter: None Exit: A = OFFH, NZ it Aux Output L
Ready for output char |

A =0, Z if Aux Out Busy |

Uses: AF !
|

This function return a tlag indicating whether or not the Auxiliary Qutput
selected by the IORYTE on Page O of the TPA Bank is ready to accept another
character for outpurt.

i ] i }
p Function 20 (xx3C) Return Pointer to Device Table i
} i
i T 4 ' ===
i Enter: None } Exit: HL = Addr of Device Tabie |
! f ﬁ
i I Uses: HL i
18 S —— - R
This function roughly corresponds to an analogous CP/M Plus function aithoueh

precise bit definiiions vary somwwhat, The Character [0 table consaists o
four devices: (O, COMZL PIO. and NUL.. Fach has an input and outrui mask.
data rate sertings and protocoil flags, Not all defined soitings to.2. AUN/NAE
and XON/XCTT handshabing. el may be futly implemented in each '
are available for later expansion and use,

rf-: == oI L o ity eird St '—"_“'M')%
i Function Initialize Devices |
o it
- R - |
{ Enter: None k Exit: None. Initiatization done p
I i |
I 1 Uses: All Primary Registers b
i — = S 4

This function initializes Character 10 settings and other functions whicn mav
be varied bv a Contiguration Utility. It 1s an extended version of the corre-
sponding CP/M Plus function. Its primary use is to restore 10 contigurations.
svetem parameters such as clock rate. wait states. etc, after alteration by
programs which directly access hardware such as many modem programs and the
configuration utility. BPONFG (sec 0.2},

G2
HY
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Function 22 (xx42) Return DPH Pcinter
Enter: None Exit: HL = Address of start of

Table of DPH Pointers
Uses: HL

This function returns a Pointer to a table of 16-bit pointers to Disk Parame-
ter Headers for Drives A-P. A Null (0000H) entrv means that no drive 1is
defined at that logical position.

a1
Function 23 (xx45) <Reserved for Multiple Sector 10> %

it

el

Enter: None Exit: None. y

l

ﬁ |  Uses: No Registers y
L e L -]

This function is Reserved in the initial B/P Fios release and simply returns.

— S —— "
| Functicn 24 (xx43) Flush Deblocker ﬁ
L _ § e !
r SemsmTTee e T L I T I T T T T T SoImI I I Sttt S A .-—_...(
| Enter: Ncnre ﬁ Ex1t: None. Pending Dish writes ﬁ
b I Executeo. I
[l | Uses: A11 Primary Registers b

o
e '

Thi= function writes anv pendinz Data to disk from deblocking bufiers as mern-
tioned in Function 14 above. This tunction should be called 1n ¢ritical areas
where tashs ave beinz swapped. or media is being exchanged when 1t is possible
that the Operating Svaten wiil not detect the change.

[ i
[ Function 25 (xx4B) Perform Possibie Inter—-Bank Move {
Enter: HL = Start Scurce Address Exit: None. Data is moved
DE = Start Dest Address |
BC = Number Bytes to Move x Uses: A1l Primary Registers

This function moves the specified number of bytes between specitied location-.
For banked moves. the Source and Destination banks must have been previousiv
specified with an XMOVE call (function 29). Note that the B/P implementation
of this function reverses the use of the DI and ML register paics ifrom the
CE/M 3 eguivalent function.
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Function 26 (xx4E) Get/Set Date and Time |
Enter: DE = Start of 6-byte Buff Exit: A = 1 of Successful
C = 0 (to Get Date/Time) A =0 if Error or No Clock
C =1 (to Set Date/Time) Uses: All Primary Registers

This function provides an interface to programs for a Real-Time Clock driver
in the Bios. The function uses a 6-byte Date/Time string in ZSDOS format as
opposed to Digital Research’'s format used in CP/M Plus for this function.
Also, This function must conform to additional requirements of DateStamper(tm)
in that on exit, register E must contain the entrv contents of (DE+5) and HL
must point to the entry (DE)+5. If the actual hardware implementing the ciock

supports 1/10 second increments. the current 1/10 second count mav be returned
in register D.

U — e sy
i

jf
Function 27 {(xx51) Select Memory Bank H

j =)
Enter: A = Desired Memory Bank | Exit: None. Bank is 1n Contert |

in range O..7FFFH |
Uses: AF p

e e

i
i

This function selects the Memory bank specified in the A register and make 1t
active 1in the address range O-TFFIIT. Since character I0 mav be used vwhen a
bank other than the TPA (which contains the IORYTL) 1s activated with this
function. the B/P Bios auvtomalically obtains the [OBYTE from the TP bank to
insure that Character 10 occurs with the desired devices.

I =

I Function 28 {»»x

i

54 Select Memory Bank for DMA H
= 9 i
| Enter: A = Memory Bank for Disk Exit: None. Bank Number saved
| DMA Transters tfor later Disk IO
| Uses: No Registers
1 1. ]

This function selects a memory Bank with which to perform Disk 10. Function
12 (Set DMA Transfer Address) operates in conjunction with this selection for
subseqguent Disk 10.
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Function 2% (xx57) Set Source & Dest Banks for Move
U i
Enter: B = Destination Bank Num Exit: None. Bank Nums savgd for
C = Source Bank Number MOVE operation
Uses: No Registers

This function sets the Source and Destination Bank numbers for the next Move
{(Function 25). After a Move is performed, the Source and Destination Banks
are automatically reset to TPA Bank values.

This marks the end of the CP/M Plus "Type" jumps and begins the unigue addi-
tions to the B/P Bios table to support Banking, Direct I0 and interfacing.

R — = i
| Function 30 (xx5A) Return BIOS Addresses |
i = T . . |
[ Enter: None F Exit: A = Bios Version {Hex) 5
I | BC = Addr of Bios Bass ;
| I DE = Addr of Bics Config |
E E HL = Addr of Device Table |
ﬁ J Uses: A1l Primary Registers ;
; i 3 i
This function returns various pointers (o internal BIOS data arcas and 1o

[tios Version Numbher as indicated above. The Bios Version mav be used to
determine currency of the zvstem software, and will be used by various suppori
utilitics to mininize the poswibility of data corruption and/or as an indica-
tor of supported festures,

The Dasc Address of the FEics Jump Table returned in register B is often uscd]
to 1nsuie that the proper indexing is achieved into tne B/P data structures ip
the event that a Bio- "shotl’ has been added such as when running NZCOM.
While the ¥arm Boot jusp at menory location OO000H normaily points 1o the Bios
Base+2. it 12 not alwavs reliable. whereas this function will alwavs return «
true value with B/P Riow.

Registers DE and HL return pointers which are of value to programs which alter
or configure various Bios parameters. The pointer to the configuration areu
of the Bios should be used in utilities as opposed to indexing from the start
of the Bios Jump Table since additions to the Jump Table or insertion of other
data witl affect the Configuration Area starting address. The pointer in I
is available for use in systems which mav contain more than four character Jju
devices. This pointer enables exchanges of devices to place desired devices
in the first four positions of the table makinz them available for selection
via the TOEYTE. After any alterations are made to the devices. a call to the
Device Configuration Bios Function 2) should be made to activate the features.

w
n
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FLOPPY DISK SUBFUNCTIONS.

Function 31 permits low-level access to Floppy and Hard Disks {(via SCSI inter-
face) by specifvinge a Driver Number and desired Function. While sone hardware
types do not support all of the parameters specitied. particularly tor Floppy
Drives, this architecture supports all types. although specific syvstems mav
ignore certain functions. In this manner, for example. a single Formatl pro-
gram supports NEC763, SMCS266. WD1770/1772/179x and other controller types
with widely differing interfaces. Floppy Disk functions are accessed by
entering a 1 value intoc Register B (Floppy Driver Number) and the desired
function number in Register (. then jumping to or calling B1OS Entrv jump
number 31.

Function 31 (xx5D) Set Floppy Read/Write Mode §

Floppy SubFunction O ;

i Ji

! I I

I Enter: A = O for Double Density | Exit: None. ;

i FF for Single Density i |

B =1 (Floppy Driver) | Uses: AF j

C = 0 (Subtfunction #) g g
This routine establishes the Density mode of operation of the Floppy Inist
Controller for Read and %Write accesses Tt assumes that SubFunctions 0 {Ser

Size and Motori and 3 {(Set Sector? have beon called first.

” i el »’
| Function 31 {xx5D) Set Floppy Disk & Motor Parms
| Floppy SubFunction i i

T R T
| Enter: A = O for 300 rpm (normai)j Exit: None. ﬁ
| FE for 360 rpm (8" /HD} r
i D = FF tor Motor Controt, ﬁ Uses: AF f
I 0 if Motor aiways on | I
i £ = Disk Drive Size i !
) B = 1 (Floppy Oriver) ! I
i C = 1 (Subtunction #) k y
1 i SN |

This toutine establishes some of the phyvsical parameters for a Floppy Drive.
The normal 5.25" and 3.5" disk drives holding 400 or 800 kb or less rotate at
300 rpm. Many of the newer drives can increase this speed to 360 rpm which is
the rate used on older 8" floppv drives. This is the speed used on the "High
Density” 1.2 Mie {IBM formatted) 5.237 drives. The A register is used to
indicate the fastest speed capable on the specified drive. Register D is uscd
ta indicate whether the Motor 1s alwavs On. or will start and stop periodical-
Iv. This is normally used by the Bios to delayv for a period before writing if
the motor is stopped to allow the diskette te come up to speed thereby mini-
mizinz chancces ot data corruption. FRegister E is used to indicate the phys.-
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cal media size as: O=Hard Disk, 001B=s" Drive. 0!0B=3.25" Drive. and

011B=3
While
tyvpe.

parame

NOTE:

.8". Nothing is returned from this command.
all of these functions mav not be supported on anyv specific compute:
the intertace from using programs should always pass the necessary

ters for compatibility.

This routine assumes that SubFunction 2 (Set Head and Drive) has been

called first. Call this routine before calling Function 0 (Set Mode).

Function 31 (xx5D) Set Head and Drive

Enter: A

il

!i

Floppy SubFunction 2 }
Ji

g

!

Drive # (Bits 0,1)

i Exit: None. |
Head # (Bit 2) i !

!

|

i

B 1 (Floppy Driver) Uses: AF

C 2 {Subfunction #)

It

This routine 1is entered with regisicr A containing the Tloppy unit numbor
coded In baits O oan: b fUnis 0 o= 00 1 o= G .. 3 = 1id. oand the Heal 1 Foio
{7 = Head G 1 = Bead 1 Noithin. s returned trom this function. tall this
Subfurction bofore most of the others to minmmize probles~ i Flopp: aceesses.

S - : o e

: Furnction 31 (xx5D et Fioppy Disk Mode "

| Floopy, SubFuncticon 2 i

‘Sr..-,_ oo e e e = e —— -——-‘H

' Enter: A = Physical Sector Numberl Exit: Rone. I

§ D = Physical Sector Size } i

! E = Last Scir # on Side | Uses: AF |

h E =1 (Floppy Driver) ? l

| C = 3 (Subfunction #) | I

19 i Ji

This routine establishes information needed to properly accens a speciiied

sector

unambiguously with a number of different controller tvpes. On entrv.

Register A contains the desired phyvsical sector number desired. [ contains the

sectlor

L contains the last sector number on a side. Norma
Western Digital controliers. but is needed with 76

size where O = 123 byte sectors, 1 = 236 .. 3 = 1024 byte sectors. and
Iy register E is unused in
and 6266 units. Nothino2

]

is returned from this subfunction.
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Function 31 (xx5D) Specity Drive Times i
Floppy SubFunction 4

Enter:

Step Rate in milliSec Exit: None.
Head Unload Time in mS
Head Load Time in mS Uses: AF
1 (Floppy Driver)
4 (Subfunction #)

A
D
E
B
C

This subfunction set various timing values used for the physical drive select-
ed. On entrv, the A register contains the drive step rate in milliseconds.
Within the Bios. this rate is rounded up to the nearest controller rate if the
specified rate is not an even match. Register D should contain the desired
Head Unlocad time in milliseconds. and E to the desired Head Load timgc in mS.

NOTE: With Wwestern Dizital tvpe controllers. only the Step Rate is universally
variable. In these svstems. rates signaled by the Bios settings are rounded
up to the closest fixed step rate such as the 2. 3. 5, or 6 miliiSecond rate
in the WD1772 or 6, 10, 20, or 30 milliSecond rates used in the older WDI7TC
and WD1795. Nothing is returned from this function.

| Function 31 (xxE0) Home Disk Drive Heacs |
i Fioppy SubFunction & !
S -
Exit: A = 0, Zero Set (z) if Ok |
A <> 0, NZ 1f Errorc i

l

[ Enter: B = 1 (Floppy Driver:

1
E (Sutbfunction #;

o
i

Uses: AF
NCTE: Subfcns 1, 2, & 4 Needed 5

L—-— P — S —— .

This subfuncrion moves the head(s) on the selected drive to track O (home!.
Only success/failure is indicated by the value in the A register. No other
registers may be altered by this function (especially BC).

NOTE: This function requires that Subfunctions 1 (Set Disk and Motor Paramc-

ters). 2 (Set Head and Drive) and 4 (Specify Drive Times) be called first in
order to establish the phvsical characteristics of the Drive.

38
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Function 31 (xx&D) Seek Track |
Floppy SubFunction 6 E

Enter: A = Desired Track Number Exit: A = 0, Zero Set (Z) if Ok '
D = OFFH to Verify, <> 0, NZ if Error
0 for No Verification
E = 0 for No Double-Step Uses: AF
<>0 for Double-Step
| B = 1 (Floppy Driver) NOTE: Subfens 2, 3, & 4 Needed
C = 6 (Subfunction #) |

This subfunction moves the head(s) for the selected drive to a specitied track
on the media. It the Double-Step ftlag (Register E) is set to a Non-7Zero
value, then the controller will issue two step pulses for every track incre-
ment or decrement which is reguired. After the Seek. a kead ID function will
be performed to verifyv that the desired track was found if the Verification
flag (Fezister D is sct to a Non-Zero Number. preferabiyv OFFH. Only the Al
registers may be altered by this tunction.

Tloppy Dish Modeo) {Specity Drive Times) be called first in order tuo

NOTE: Thi- tunction requires that Subfunctions 2 (Set lHead and Drivei. 3 (oot
and 4
establiizh the phyvitcal charasteristics of the Drive.

| Function 31 (xx&D) Read Fioppy Disk Sector f
| Floppy SubFunction 7 f
!‘r—“'“ S i TR 2
| Enter: Hu = Dest Butfer Addresz | Exit: A = 0, Zerc Set (Z} f Ok |
| B = 1 (Fioppy Driver) i <> 0, NZ if Error |
| C = 7 (Subfunciior #) | fi
i | Uses: AF. HL |
I |
| | NOTE: Subfens 0,1,2,4 & 5 Needed |
ii i} e it ;

This subfunction Reads a physical sector of data from the selected drive and
places it in the buffer at the specified address. It is important that an
appropriately sized buffer is provided for this task. The Value 1n the
register will indicate the success or failure of the function as indicated in
the above chart. Only the A and HL registers mav be altered by this func-
tion.

NOTE: This function requires that Subfunctions 0 {(Set Read/Wwrite Mode). |
(Set Disk & Motor Parms). 2 (Set Head & Drive}, 4 (Specify Drive Times) and ¢
(Seek Trach) be called first in order to establish the physical and logical
characteristics of the data transfer.
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Function 31 {xx5bD) Write Floppy Disk Sector
Floppy SubFunction 8

Enter: HL = Source Buffer Address Exit: A = 0, Zero Set (z) if Ok |
B =1 (Floppy Driver) A <> 0, N2 if Error
C = 8 (Subfunction #)

Uses: AF,HL

NOTE: Subfcns C,1,2,4 & 6 Needed

This subfunction writes data from the buffer beginning at the specified ad-
dress to the track., sector and head selected by other subfunctions. The value
in the A register along with the setting of the Zero Flag will indicate wheth-
er the operation succeeded or not. Only the A and HL registers mayv be al-
tered by this function.

NOTE: This function requires that Subfunctions 0 (Set Read/Write Modeci. |1
(Set Disk & Motor Parms). 2 (Set Head & Drive). 4 (Specify Drive Times) and ¢
{Seek Track) be called tirst in order to establish the physical and logical
characteristics ot the dava transfer.

Function 31 (xx53Dl) Read Disk Sector 1D |
Floppy SubFunction @ i

1
PRSP |

| Enter: B = 1 (Floppy Driver} . Exit: A =0, Zero Set (Z) 1t Ok |
C = 9 (Subfunction #; ; A <> 0, NZ it Error |

I I

{ Uses: AF g

| NOTE: Subfcns O & 2 Needed |

L

This Subfunction reads the first correct 1D intformation encountered on &
track. Therc arc no entry parameters for this function other than the Driver
and Subfunction number. A flag is returned indicating whether or not errors
occurred. An error indicates that no recognizable Sector ID could be read on
the disk. In most cases. this is due to an incorrect Density setting in the
Bios.

NOTE: This funciion requirtes that Subfunctions 2 (Set Head & Drive) and 3

{Set TFloppy Disk Mode) are called first in order to establish the physical
characteristics of the disk.

AQ
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Function 31 (xx5&50) Return Floppy Drive Status
Floppy SubFunction 10

Enter: B = t (Floppy Driver) Exit: A = Status Byte of last Opn
C = 10 (Subfunction #) BC = FDC Controller Type
HL = Address of Status Byte

Uses: AF, BC, HL
NOTE: Subfcn 2 Needed

This function returns the status of the currentiyv-selected drive. There arc
no entry parameters for this function other than the Floppy Driver and Func-
tion number. On exit. the raw unmasked status byte of the drive. or the las:
operation depending on the controller tyvpe. is returned along with a binary
number representing the FLO controller type (e.g. 765, 92660 17720 etct.

NOTE: This routine assumes that Subfunction 2 (Set Head & Drive) has been
called before this rovtine 1o select the Physical Parameters.

T TR
| Function 31 (x»50) Format Floppy Disk Track L
| Fioppy SubFunction 11 |
= ——— s = = !
I Enter: m_ = Pointer to Data Block] Exit: A = 0, Zero Set (Z) if Ok |
i D = # of Sectors/Track | A <> O, NZ 1f Error |
: E = # of Bytes in Gap & | I
| B = 1 (Floppy Driver) | Uses: AF,BC,DE,HL !
f C = 11 (Subtunction #) g NOTE: Use Subfcn 10 for Cont Type;
ik e O i

This Sub function formats a complete track on one side of a Floppy Disk. 1t
assumes that the Mode. Head/Drive. Track, and Sector have already becn sct.
On entry. Hi. points to data required by the controller to format a track.
This varies between controllers, so RETDST should be called to determine
contrcller tyvpe before setting up data structures. On entry, D must aiso
contain the number of Sectors per Track, and E must contain the number of
bytes to use for Gap 3 in the floppy format. On exit. A=0 and the Zero flarg
is Set (Z) if the operation was satisfactorily completed. A <> 0 and the Zero
flag cleare? (N7Z) 1t errors occurred. This routine may alter all primary
registers (AF,BC,DL,HL).

NOTE: This routine assumcs that Subfunction 10 (Return Floppy Drive Status
has been called first to determine the Controller type and insert the correct
information in the Format Data Block.
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HARD DISK SUBFUNCTIONS.

These functions are available to directly access Hard Drives connected bv 4
SCST tvpe interface. They are accessed by loading the desired function number
in the C register. loading a 2 (SCS! driver) into the B register and calling
or jumping to Jump number 31 in the Bios entry jump table. Since this intei-
face is not as standardized as Floppyv functions in order to handle SAST as
well as SCSI1 devices. the interface has only basic functions with the precise
operations specified by the User in the Command Descriptor Block passed with
Function Z. While this places a greater burden on User programs, it allows
more flexibility to take advantage of changing features in the newer SCS|
drives. *

Function 3t {xx5D) Set Hard Disk Addresses

Hard Disk SubFunction ©

Enter: DE Address of Data Area Exit: A = # Bytes in Comnd Block
B = 2 (Hard Disk Driver)

it C = 0 (Subfunctron #)

1

Uses: AF

- ST 1

This Subfunction sets the User Data Area Address for Direct SCST Io. and
returns the number of byvtes available in the SCST Command Descriptor Block.
The Data Area must be AT LITAST 512 byvtes Jonz and 15 used to store data 1o be
written. and 1o receive data read from the selected drive. This bata Areun
size is mandatory since 502 bytes ase alwavs returned from a direct access 1u
order to handle the wide variety of controller tvpes recognized in th- B/b
R:iaw drivers.  The number of byvies available in the Command Descriptor RBiock
within the phyvsical draver is usually 10 in order to handle the exiended SUN]
commands. but mav o scaled back 1o o 1n limited applications.

Furction 21 (»x50) Set Physical & Logical Drive i

| Hard Disk SubFunciion 1 |
' =

Enter: A = Device Byte (5.2.1) | Exit: A = Physical Device Bit }

B = 2 (Hard Disik Driver) |

| C = 1 (Subfunction #) Uses: AF g

This Subfunction sets the Phvsical Device bit in the Bios for SCSI accesses
and the lLogical Unit Number in the SCSI Command Block (Byte I, bits 7-5i. The
format of the Device Byvte provided to this routine is defined in the Configu-
ration Data. Section 5.2.1. CONFIG+6l, and is available from the Extended Disk
Parameter Header at DPil-1., On exiting this routinc. a bvte is returned with &
"One” bit in the proper position (Rit 7 = Device T...Bit 0 = Device O o
select the deatied unit via a SUST command.
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Function 31 (xx50) Direct SCSI Driver
Hard Disk SubFunction 2

Enter: DE = Ptr to Comnd Desc Blk Exit: A = Bit1 Status, Flags Set
A =0 1if No Write Data H = Message Byte Value
A = FF if Data to Write L = Status Byte Value {

w
1

2 (Hard Disk Driver)
. 2 (Subfunction #) Uses: AF,BC,DE,HL
| NOTE: Subfcns 0 & 1 Needed

O
[

This Subfunction performs the actions required by the command i I

Command Descriptor Plock. The flag provided in Kegister A signifies whether
or not user data is to be written by this command. If set to a Non-zero
value. Date from the area specified with Function O will be positioned fos
SCST write operations. At the end of the routine. 512 bytes are always lrans-
ferrod fyow the Bins 10 Bufter to the Uscrs Space set by Subfunction 0. This
may be incefficient. but was the only way we could accommodate the wide varietv
florent SAST/SOST controllers within reasonable code constraints. he
Siatus returnea at comnletion of this function is the Status byte masked with
the Cnech Bit. Tvit 1. The fuil Status Byte and Message Dyvte from SCHI opera-
tions are aisc provided tor more definition of any errors.

e speciticd

O1r 0

NOTE: Thi~ Toutine assumes that the Command Descriptor Block has been proporly
centficured tor the type of Hard Disk Controller set in B/P Bios. and that the
selected dish 12 properiy described (11 necessarvy in the Bios Unit detl o=
tions.  Frror- in phasinz resuilt 1n program exit and Warm Doot. 11 assumer
the user has called Functions ¢ {(Set Hard Disk Addresscs? and i
& Loglical Drives?y before using this Subfunction.

et Phvsaond

Functior 32 (xx60; Set Bank. for Far Jump,/Call i

Enter: A = Desired Bank Number Exit: None.

T

{ Uses: No Registers

This Function sets the bank number for a later Function 33 Jump to a routine
in an alternate Memory Rank.
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' T
| Function 33 (xx63) Jump to (HL) in Alternate BRank |
.y

(I i

Enter: HL = Address to execute | Exit: <Unknown> Called routine |
in Bank set w/Fn 32 sets return status l

Uses: All Primary Regs (assumed) |

!

This Function switches to the bank number previously specified with Function
32, then calls the routine addressed by HL. Upon completion. operation re-
turns to the bank from which called, and the address on the top of the stack.

¢

Function 34 (xx66) Clear Stack Switcher ‘
|

H

Enter: KL = Addr 1o resume exec
in entry bank

Exit: None. Execution resumes |
at addr in HL in eniry bank !
Uses: No Registers |

P T

ST

|
|
E
|

This Function is used for error exits from banked routines to return to the

entrv bank.

: R STy
i Function 35 (H06S) Loaa A, (HL) from Alternate Bant |
- - - S ———
| Enter: HL = Addr of A = Byte from C:HL |
[ C = Dezired §
ﬁ AF P

This Function cets a bvie f(&=pitad from the specified Rank and Adaress. ihe
bank is temporarilxy switchso o context for the access (i required:!., thmn
restored 1o entry conditions. Interrunts are temporarily disabled during the
brief access Tiwo.

ir .13
i Function 36 (xx6C) Load DE,(HL) from Alternate Bank 5
iL o
f i gl
h Enter: HL = Aadr of desired word || Exit: DE = Word from C:HL ;
I C = Desired Bank Number [ |
! Uses: AF,DE I
[ S L 4

This Tunction gets a Wword (lo-bits) from the specilfied Bank and Address. The
bank is temporartily switched in context for the access (i1 required). then
restored to entrv conditions. Interrupts are temporariiv disabled durine ths
brief acces: {lws.

A4
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1
Function 37 (xx6F) Load (HL},A to Alternate Bank |
Enter: HL = Addr of Dest Byte Exit: None. Byte stored at C:HL
C = Desired Bank Number
A = Byte to save at C:HL Uses: AF
This Function saves a Byte (8-bits) to the specified Address and Bank. The
bank is temporarily switched in context for the access (if required). then

restored to entry conditions.
brief access tine.

Interrupts are temporarily disabled during the

i =
% Function 38 (xx7z) Load (HL),DE to Alternate Bank ;
L. B— i
! - ) 8
j Enter: DE = Word to store at C:HL|l Exit: None. Word stored at CiHL |
I HL = Addr ot Dest Word | ;
I C = Desired Bann Number | Uses: AF 1

This Function saves a Yord (lo-bits) to the specitfied Address and Banih.,  The
bank 1= temporaiily hed 3 context for the access (11 reaguiraed!. then
entry cond.tion Interrupts are temporarily disabled during tiwe

restored o
L4
i

brie

{ i?:lL .

Gl

Return Currert Bank in Contexi f

L

I‘l hid

i Enter: Nors | Exit: A = Bank currently active §

i I in Addr O.,7FEFH |

| I Uses: AF i

| ——— e i .|
This Function returns the Memory Bank currently in Context in the address
rangz of O..7FFlil. It mav be used in the "where am I" role

progranm= 10 1rack memory accesses.

in appiicaticn
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B/ BIOT

5.2 Bios Data Structures.
5.2.1 Conrtiguration Area.

Much of the abilityv to tailor B/P Rioses to your specitic operating needs is
due to the standardized location of many discrete elements of data. and a
facility to easilyv locate and change them. regardless of the particular hard-
ware platform in operation. Bios Function 30, Return Bios Addresses. reports
the base address of the Configuration Area in the DF register pair. In this
section. we will review each of the specified elements, their functions., and
which parts of the data mwust be rigidly controlled to insure that the supplied
utilities continue to function. as well as guarantee the portability of other
programs.

CONFI1G-6 ~ Bios ID. Character String, 6 bytes.
This character string MUST begin with the three characters "B/P in Uppercase
Ascii. followed by three Version-specific identitving characters. As of March
1993, the following identifiers have been assigned to systems:

“B/P-YS" YASHTC
"B/P-AM" Ampro Little Board 100
“B/P-18" MicroMint SE-180
"B/P-CT" Compu/Tine S100 Board Set
"B/P-TT" Teletet
"B/P-XL" inteiligent Computer Desicns XL-Milso
CONFIGH+O - 1OBYTE. Byte.

This byvte contains the initial definition of the byte placea al otinet 3 on
the Basze Page (000300 during a Cold Boot and determines which of the fou
defined charatier 10 devices will pe used as the Console., auniiiary and 'rint-
ei devices., The defauit setting may be altered by HPONFG 1o reflect changen
device configuration~. ¢or by reassenbiyv ol the Bios.

The bit defimtions in this byte are:

Bit 76 543210

| I Ll —— console Device

Auxiliary Input Device
Auxiliary Output Device

Printer Device

CONF1G+1 ~ System Drive. Byte.

This bvte contains the drive which will be accessed after a Cold Boot and 1=
assumed to contain the Operating Svstem files. It is a binary value where A =
0. B=1...FP = 15,
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CONFI1G+2 - Bios Option Fiags. Byte.
This byvte consists ol individuallyv mapped bits which display which options are
active in the assembled Bios. The bits listed as <reserved> should not be
defined without prior coordination with the system developers to preclude
conflicts with planned enhancements. The byte is currently defined as:

Bit 76 543210

I L—— 0 = Unbanked Bios 1 = Banked Bios
0 = Bank in RAM 1 = Bank in ROM
0 = DPBs Fixed 1 = DPBs Assignable
0 = ALV/CSV in TPA 1 = ALV/CSV in Bank (Z5D0S2)
<reserved>

The next five byies detine the memory map of a banked svstem in 32k slices.
For a complete description ol Bank allocations. piease refer to Section 4. In
non-banked svsiems. all except the RAM Drive Bank should all be set to 0. 1f
no memory 15 available for re-assignment as a RAM drive. this byte as well
should be set to O.

CONFIG+3 — User Bank. Byte.
This Byte reflects the Bank number reserved for User Applications.

CONFIG+4 -~ TPA Bank. Byte.
This byvte reflects the Bunk numher reserved for the Transient Program Arvea |
the address range ot 0., TTFHFH. The next sequential bank number is normallwy
the Common Fank which alwiys repein. in Context in the addres<in? rangc ol
SO0COUFFTTH and contarns Ul Tocratinge System. Bics and 7Z-Sveien tabies.

T
D

CONFIGHE - SYStem Bank. Byte.
This byvie Ccots Tho Racd opumber containing anyv executable code and dain

coret b
specitiel for tne System bark .

CONFIG+5 — RAM Drive Bank. Byte.

This byte retlects the startineg Bank number available for use as a FAM Drove.
It 1s assumed that a'll RAM trom this Dank through the Maximum Bank Number 1:
coentiouous andd availlable as & RAYM Drive.

CONFI1G+7 ~ Maximum Bank Number. Byte.

This byte reflects the number of the last available bank of RAM in the svstem.
In manv svstems. 1t may be set to different numbers depending on the number of
RAM chips installed 1n the system.

CONFiG+8 ~ Common Page Base. Byte.

This byte reflects the Base Page of the Common area in systems which do not
fully comply with the 32k Memory Banking architecture of B/P Bios. but can be
made somewhat compliant. This Byte must be AT LEAST 80H. but mav be higher if
needed.

CONFIG+9 ~ DPB Size. Byte.
This byie contains the leneth ¢t Disk Parameter Block &

allocations within the
Bios.  Since more information (s needed than the 13 byvtes defined by Digital
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Research in CP/M 2.2. an extended format is used. All re-assignments of Disk
Parameter data shouid use this byte to determine the size of records.

CONFIG+10 — Number of DPBs in Common RAM. Byte.
CONFIG+11 - Number of DPBs in System Bank.. Byte.

These two bytes indicate the complete complement of Floppy Disk formats avasl-
able within the Bios. In most cases, one of these two bytes will reflect a
zero value with all Disk Parameter Blocks resident either in the Common area
or in the Svstem Bank. The provisions are available. however with these two
bytes to split the definitions for custom versions without voiding the support
tools provided.

CONFIG+12 - Pointer to first Common DPB. word.
CONFIG+14 - Pointer to first Banked DPB. word.

These two words point to the first DPB in a sequential list within the respec-
tive memory banks tor Disk Parameter Blocks defined in the preceding bytes.
In most cases one of these two words will be a Null pointer (0O000H] corre-
sponding to no data as described in the count bytes abhove.

CONFIG+16 - Initial Startup Command. String.

This string contains the first command which will be initiated on a Cold Foct.
71 is loaded into the Multiple Command Rutfer defined in the Environment
Descriptor (See 5.2.4) and calls a file of the specitied name with a type of
TCoMT . The string mav have up to eight characters and must be Null-terminated
{end with a TFinary 0). The =string is defined as:

Byte -~ Number of Characters (0..8)
String ~ & bytes for Ascii characters (usually Uppercase)

Byte - Terminating Null {binary 0)
CONFiG+26 — Pointer to Environment Descriptor. word.
This Word points to the first byte of an extended Z34 Environment which MUST
beein on a Pave boundary (xx00H!. See Section 5.3.1 for a complete descrip-

tion of the Environment Descriptor and B/F Bios unique features.

CONFiG+28 — Banked User Flag/Bank Number. Byte.

This Bvte mav be used as a filae to indicate whether or not a User Bank
detfined. Bank ( cannot be used as a User bhank bv decree of the svstem au-
thors. Theretore. it this byte contains a binary 0, no User Bank is avail-
able.

CONFIG+29 — Pointer to Start of Banked User Area. word.

This word contains the address of the first available byte in the Banked User
Area, 11 one exists. Routines loaded into the User Bank should contain a
standard RSX header structure to link sequential programs and provide a primi-
tive memorv management function.

CONFI1G+31 - CPU Clock Rate in Megahertz. Byte.

This byte must contain the processor speed rounded to the nearest Megahertz.
It may be used by software timing loops in application and utility programs to
adapt to the clock speed of the host computer and provide an approximais Tine.
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This byte 1s refiected in the Environment Descriptor (see 5.2.4) as well for
programs which are 7Z-System “avare’ .

CONFiG+32 — Additional Wait State Requirements. Byte.

This bvie 1s "nibble-mapped” to reftlect the number of wait states neecded for
memory and 10 accesses when these functions can be set via software. In the
Z80/7130, 10O port accesses have one wait state inserted within the processor,
This byvte does not account tor this fact. and reflects wait states IN ADDITION
TO any which are built into the hardware. For older processors such as the
78C. these bytes normally have no effect since additional wait states must be
added with hardware.

CONFIG+33 ~ Timer Reload Value. Word.

In many svstems. Interrupts or Timer values are set by software-configurahle
countdown timers. the 16-bit value at this location is reserved for settine
the timer value and mav be "fine tuned to allow the svstem to maintain cor-
rect time in the presence of clock frequencies which mav deviate from precis:
frequencies needed for accurate clocks.

CONFI1G+35 — Flopry Disk Physical Parameters. Table.
This tab-le consisis of four 5-byie entries which contain information on up 1o

four phyvsical drives. tach entry i: defined as:

Byte O - Provides base for XDPH byvie. Bit mapped as:

= Motor Control Needed
= 300 RPM Max Speed 1 = 360 RPM (8" & HD)

Bit 76543210
‘ ‘ ] =4 —— pisk Size 000=Fixed Disk, 001=8", 010=5.25", 011=3.5"
] S 0 = Singie-~Sided, 1 = Double-Sided
; ‘ e <reserved>

S 0 = Motor Always On 1 =
0

<reserved>
Bvte 1 - Stop Rats in nmilliscconds,
Byvte 2 - Head Load Time in milliseconds.
Byvte 3 - Head Unioad Time in milliseconds.
Byte 4 — Number of Tracks (Oviinders) on drive.

Those bits in Byte O which are listed as unused must be set to U since this
byte provides the initial value stored in the XDPH when assignable drives are
used. TFor controllers which do not need the available information {(e.o.
Western Digital controllers do not need Byte 3)., these values mav be set to
any arbitrary valuc., but MUST remain present in the structure to prevernt
changing subseguent addresses.

CONFIG+55 ~ Motor On Time in 1/10th Seconds. Byte.

This time mav be used in some types of Floppv Disk controllers to keep 1t1he
drive motors spinning tor a specified time after the last access to avoid
delavs in bringing the spindle up to speed. Some controllers. notablv the
Western Digital 17xx and 1vyxx series to not support this feature. In this
case. the byvte may be ser to any arbitrary value. but MUST remain present.
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CONFiG+56 — Motor Spinup Time in 1/10th Seconds. Byte.
This time 1s the delay which will be imposed by the Bios betfore attempiinz to
access a Floppy Disk drive when it senses that the motor is in a stopped
condition. Providing such a delayv will minimize the probabilitv ot data
corruption by writing to disk which is rotating at the incorrect speed.

CONF1G+57 — Maximum Number of Retries. Byte.

This byte specifies the number of attempts which will be made on a Floppy Disk
access before returning an error code. In some cases. such as diagnostic
programs, it may be desirable to set this value to | to identity soft errors,
or ones which fail on the first attempt. but succeed on a subseguent try. We
recommend a value of 3 or 4 based on our experience. Larger values mav result
in inordinatelv long delavs when errors are detected.

CONFIG+58 ~ Pointer to Interrupt Vector Table. Wword.

This Word contains the address of the base of an Interrupt Vector Table which.
when used. contains pointers to service routines., The precise definition of
the table is not standardized and mav vary considerably between systems. This
pointer serves only to provide an easv and standardized method of locating the
table for re-definition of services or syvstem features.

CONFI1G+60 — SCSi Controller Type. Byte.

To accommodate the widest variety of different controllers including the oider
SAST models. this byvte 15 defined as containing a bvte code to the specitfic
mode!l bernz used. In most cases. this byvte has little 1t anyv effect within
the Bios, but mav have sienificant effects on Hard Disk Diagnostic progratis.
or User-developed utilities. Anv additions to this table should be cooruing. -
ed with the autheors to insure *hat the standard supporTt util:ties Continue 1o
function. Current deiinitions arq:

0 - owi

1 - Adapte< ACR-400H0

2 -~ Xebeo [dl10a/Shupart [GIO=3 18AST)

3 - Seagate SO

4 - Shuvart lo:0-4 (intwal SCSU subset)

5 - SUET-2 (Newor Connet. guantun and Maxtor drives)

N
o
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CONFIG+61 — Hard Drive Physical Parameters. Table.

This tabie consists of three Y-bvte entries detining up to three phvsical Hard
Drives. While the SCS! detinition allows for more units, three was considered
adequate for most systems. 1t additional drives are needed, please contact
the authors for methods of including them without invalidating any of the
standard utilities or interfaces. FEach of the three entries is defined as:

Byte - Physical and Logical Address as:

Bit 76543210
' i Physical Device (000-110B, 111B reserved for Host)
<reserved>
0 = Drive NOT Present, 1 = Drive Present
Logical Unit Number (000-111B) for controllers
capable of handling multiple drives
Word - Number of Phvsical Cylinders on Drive
Byte - Number ot Usable Phyvsical Heads on Drive
Word - Cviinder Number to begin Reduced Write Current
Word - (vlinder Number to begin Write Precompensation
Byte ~ Step kKate. This bvte may either be an absolute rate in a5 or «
code based on controltler-specific definitions

For many of the newer controllers. the last three i1tems may not have anv
meaning in which case thev can be set to any arbitrary value. Also in newer
drives., the physical characteristies such as the number of cvlinder:s and head-
may be hidden within the drive electronics with re-mapped vaiues provided 10
the controlter via variouws S50 commands.  As with the last three entries. in
this case. they ney be set to anv arbitrary valuc.

i

CONFiG+88 (Reserved Bytes)., Tive Byvies are reserved for futlure expansion.

CONF {G+%% — Character Device Detinitions. Table.

1= table consists of four or more léo-bvte (S-byvte in B/l versions pricr io

Iy oentries and muist be termrnated by a Null (binaryv Zero) byie. Fach entrvy
defines the name and characteristics of a character device in the svstem. The
first four of these arc directly available for selection by the TORYTE as the
Console. Auxiliary 10 and Printer. Other entries may be defined and exchanged
with the {irst lour to make them accessible to the system. The entries ave
detlined as;:

String - Four Ascii character Name as: COMl, PIOLl, NULL, etc.

Byte - Data Kate capabilities as:
Bit 76 543210
L l ( l Ll I gurrent Data Rate Setting
Maximum Rate Available (Bits-per-Second) as:

0000 = None 0001 = 134.5 0010 = 50 0011 = 75

0100 = 150 0101 = 300 0110 = 600 0111 = 1200
1000 = 2400 1001 = 4800 1010 = 9600 1011 = 19200
1100 = 38400 1101 = 76800 1110 = 115200 1111 = Fixed

h
——
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Byte - Contfiguration Lvte defined as:
Bit 76543210

—

"

2 Stop Bits,
= No Parity,

= 0dd Parity, = Even Parity
= 8-bit Data, = 7-bit Data

t = 1 Stop Bit
1
1
1
No XON/XOFF, 1 = XON/XOFF Control Enabled
1
bl
1

= Parity Enabled

= No CTS/RTS, = CTS/RTS Control Enabled
= Device NOT Input, = Device can be read
= Device NOT Output, = Can Write Device

0O 0 0 0O 0 O o0 O
u

Byte - Input Data Mask. Bit-mapped byte used to logically AND with
bytes read from Device Input.

Byte - Output Data Mask. Bit-mapped byte used to logically AND with
bytes before being output to device.

word - Pointer to Character Output routine.

Word - Pointer to Ouiput Status routine.

Word - Pointer to Character Input routine.

word - Pointer to Input Status routine.

NOTE: The last four pointers are not at these locations in B/P Bios versions
prior to 1.1, but were accessed by a pointer returned by Bios Function 3G.

5.2.2 Disk Parameter Header.
The Disk Parameter Header (D) 1 a logical data structure required for each

disk drive in a CF/M compatibie [isk OUperating Svstem. It consists of a
series of eight pointers which contain addresses of other items needed by the

s as well as some scratchpad space. The Address of the DPH associated with
a given drive is returned by the Rios aiter a successtul seiection with bhios
Function Y. {f Errors occur during selection. or the drive does not exi=t. a

Nulil Pointer {(OU00H; 1s returned.

For E/P Bios. it was necessarv to add an additional four bvtes to cach DD
which contain additional information on phyvsical and Jogicai paramelers a-
well as flag information. These additional bytes are referred to as the
Extended DPL, or XDPH. While similar in concept to the extension added 10
CE/M 3, the implementation is different. The XDPH prepends the DPH and may b
accessed by decrementing the returned address. As a convention, DPHs in B/F
Kios source code have reserved certain label sequences for specific tyvpes of
units with DPHOO-UPHA9 used for Floppy Drives. DPHS0-DPHS89 for Hard Drive
Partitions and DPHYO-DPHY9 for RAM Drives.

An entire DPH/XDPH block is required for each logical drive in a B/P Biosn
svstem. While some pointers, such as the pointer to the Directory Buffer, mayv
be common across a number of drives. for most svstems, the other items will
point to unique areas.

The DPH/XDFH ¢lements as indexed from the DPH addresses accessible to appiica-
110N Programs arec:

n
e
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DPH-4 — Format Lock Flag. Byte.

A Zero value indicates that the format of the disk is not fixed. but mayv be
changed. If the Bios was assembled with the Auto-select option. the Bios will
scan a number of difterent tormats in order to identify the disk. 1t a OFfH
value is placed in this byte. it indicates that the format is fixed and cannot
be changed. This is normally the case for RAM and Hard disk drives. as well
as tor alien floppy formats which have been selected in the emulation mode.
If the Auto-select option was not chosen during assembiv of the Bios, all
Floppy Disk drives wiil also have a OFFH byte in this position showing that
the formats cannot be changed.

DPH-3 — Disk Drive Type. Byte.

This bvte is bit mapped and contains flags indicating manv parameters of the
drive. Tor Floppy Drives. this byte contains a copv of the first bvte in the
Physical Drive Tabhle (See 5.2.1, CONFIG+33) with the two reserved bhytes &=t
during the drive seiection process. The byvte is then defined as:

Bit 76 543210

' l L1 pigk Size 000=Fixed Disk, 001=8", 010=5.25", 011=3.5"
0 = Single Sided 1 = Double Sided
! = Double Step Drive

[¢] Single Step Drive 1=

Q0 = Motor Always On 1 = Drive Motor Control Needed

0 = Max 8peed 5.25" (300 rpm) 1t = 8" & HD Max Speed (360 rpm)
L 0 = Double Density 1 = 8ingle Density

For Hard Disk Pariit:ieons and the FAM Drive. this bvie is notl used and is ser
zeyor indicatine & Fixed Drive tvpe,

DFH-¢ — Driver {D Number. Byte.

Three Draiver Tvpes are used in the basic B/P Ikios contiguration. A zero value
indicates a Non~¢xistent driver, with other values used to direct disk access-
es To the respective code appropriate 1o the device. Basic defined driver
tvpes exist for tioppy Dise (1. Hard Disk via the SUS! intertace (2). and kAM
Disk (3. it vou wisn to extend this table to include tatlored drivers.
piease consult with the authors to preclude possible conflicts with planned
extensions.

DPRH-1 - Physical Drive/Unit Number. Byte.

This byte contains the Phyvsical Drive or Unit Number hosting the logica:
drive. For Fioppy Drives., this will usually be in the range of 0 to 3 tor
four drives. Hard drives mav have several DPHs sharing the same phyvsical
drive number. while this field is ignored in the single RAM drive supported in
the distribution B/P BLios version.

NOTE: The Phvsical Drive Number bvte for Hard [rives is comprised ot two
fields to ease handiinz of SiS] devices. Up to seven devices (device 111B is

reserved tor the Host Computer! each having up 1o & logical Units mav b
defined.  The Byie 1o contizured as:
52
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Physical Drive Number
Bit 76 543210
! LL Ll physical Device (000-110B, 111B reserved for Host)
<regerved>
0 = Unit Not Available, 1 = Unit Active
Logical Unit Number (000-111B)

DPH+0O/1 - Skew Tabie Pointer. Word.

This word contains a pointer to the Skew table indicator. It rarelyv is used
for Hard and RAM drives. but is required in Floppy Disk drives. If the Bios
was assembled using the Calculated Skew option, the address is of a Bvte whose
absolute value indicates the numerical value of skew (normally in the range of
1 to 6) used for disk accesses. This term is often replaced with Interleave.
and is synonvmous for this purpose. 1f the value of the byte is negative. it
means that the sectors are recorded in a skewed form on the disk and that
Reads and Wwrites should be sequential. If the value is positive. then an
algorithm 1s called to compute a phyvsical sector number based on the desired
lovical secter and the skew tactor. For svstems assembled without Calculated
skew. this word points to a table of up to 26 byvtes which must be indexed with
the desired Phvsica! Sector number (0..Maximum Sector Number) to obtain the
Corresporxiing Disk Sector number.,

DPH+2 - Dos Scratch Words. 3 Words.
These three words are available ftor the Dos to use as it requires. No fived
values are assigred. nor are meanings ior the data stored there of anyv value.

DPH+8/49 — Directory Buiter Pointer. Word.

This word points to a (2¥-byte Data area that 1s used tor Directory searchos.
Tt is usuzallyv a common area to ail DPH's in a svstem and is frequently updated
bi the Dos 1n normal use.

DPH+10/11 — DPB Pointer. word.

This word points to another data structure which details many of the logical
parameters of tne selected drive or partition. jts structure 1s detailed in
Section 5.2.3 below. Drives of the same tvpe ana logical confisuration mav
shate DPB detinitions. so it is not uncommon to find the DPB pointers in
difierent DPH structures pointing to the same area.

DPH+12/13 — Disk Checksum Buffer. word.

This word points to a scratch RaM bufier area for removable-media drives used
to detect disk changes. Normally this feature is used only for Floppy Disk
rives, and is disabied by containing a Zero word (0000l) for Hard and RAM

drives. For Floppv Drives. a RAM area with one byte for every four directory

entries (12%-byte sector) is needed (See 5.2.3, DPH+11/12). This scratch area

cannot be shared among drives.

7t should be noted that in a fully Banked B/P Bios system with ZSDOS2. the
Checksum Bufter is piaced in the Svstem Bank and not directly accessible by
applications program:.
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DPH+14/15 — Aliocation Vector (ALV) Buffer. Word. '
This word points to a bit-mapped bufter containing one bit for each allocation
block on the subject drive (See 5.2.3. DPB+3/0). A "1" bit in this buffer

means that the corresponding block of data on the device is already allocated
to a file. while a 70" means that the block is free. This buffer is unique to
each logical drive and cannot be shared among drives.

1t should be noted that in a fully Banked B/P Bios syvstem with ZSDOS2, the ALV
Buffer is placed in the System Bank and not directly accessible by applica-
tions programs. Since access to the ALV buffer is frequentiv needed to comp-
ute free space on drives. ZSDOS2 contains an added function to return dish
free space. Using this call allows applications access to the information
without directlv accessing the data structure.

5.2.3 Disk Parameter Block.

The Disk Parameter Block (DRFEB: 15 a data structure defined by Digital Re-wcarch
tor CP/M which defines the logical configuration of storage on mass storage.
It has been expanded in B/P Bios to include additional information to provids
enhanced flexibriity and capability. The expansion 1s referred to as the
Fxtendoea DPR or Xbits. and prepends the actual DPB structure. The address of
the DFE may be obtained from the DPH pointer returned by the Bios or Dos after
a disk selection (See 5,.2.2 above). All DPBs reside in the Common Memory area
and are avaiiabic to applications programs whether in a Banked or Unbanked
svatem. Ior the sake of a convention. the DPBs are labeled in the same manncr
as DIMls with DPROG-LFR4Y vsed for bloppy Drives. DPBN0O-DPEs9 for Hara Drive
Partitions.. and LiZkw0-99 tor RAM Urives.

The lavoutr of the bisk Farameter block as indexed trom the availablie Dy
pointer 1s:

DPB-15 ~ Ascii 1D String. 10 Bytes.
This strinz s<rves as an rdentaitfication which mav be printed by applications
proarams such as our BRPEORMAG This string may be a mixed alphanumeric Ascii
set of up to ten characrers. bur the last valid character must have the Most
Srgmificant Bit (Bit 7 Set tooa 17

DPB-6 ~ Format Type Byte Q. Byte.

This byte contains some ot the information about the format of the drive. and
the logical sequencing of information on the phvsical medium. The bits in tne
bvte have the foliowing significance:

Bit 76543210

l l l Ll — pisk Size: 000 = Fixed Disk, 001 = 8, 010 = 5.25", 011 = 3.5"

Track Type
000 = Single Side 001 = Reserved
010 = Sel by Sec, Cont 011 = Sel by Sec, Sec # Same
100 = SO A11, S1 All 101 = SO0 A11,81 A1l Reverse

110 = Sel by Trk LSB 111 = Reserved
0 = Track O Side 0 is Double Density, 1 = Single Density
Data Tracks are Double Density, 1 = Single Density

o
H

n
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for Hard Drives and RaM Drives. this bvte contains all Zero bits to sizniiv
Fixed Media and tformat.

DPB-5 - Format Type Byte 1. Byte.
This byte contains additional intormation aboutr the format of informaition.
The bits have the following meanings:
Bit 76543210
l,l J LL-L—— gector Size: 000 = 128, 001 = 256, 010 = 512, 011 = 1024
Allocation Size: 000=1K, 001=2K, 010=4K, 011=8K, 100=16K

(NOTE: This should match the definition in DPH)

<Reserved>

0 = Normal Speed (300 rpm)
1 = 8" & HD Floppy (360 rpm) or Hard Drive

For Hard Drives. The distribution version of B/F Eios and the support
utilities assume that the Sector size is alwavs 312 bvtes. The remaining bits
should be set as indicated.

DPB-4 — Skew Factor. Byte.

This byvte 1s a signedg binarty value i1ndicating the skew factor to be uscn
during rormat. Read and ¥rite [t 18 normally used only with Tioppy Drives

and usuatliy setr to -t (0OFFH) for Hard and RAM drives to indicate thatl Keans
and Writes should be done with No skew. It the option to calcuiate skew 15 1
effect during Bilo- assembhlyv. the SKew pointer in the DPH {BHE+0/1) points ©o
this bvie., [f g skew table 15 used. this byvie has no effect and shoulc be set
1o SUI,

DPB-5 - Starting sector Number, Byte.

This byte conteins the number o the tirst Physical Sector on easch tialk.
Since most Dishk Oporatling SVSICms use a Lero-based sequential scheme to refer-—
ence sectors. this value providaes tne initiai oftser 1o correct logical to
phyvsical ~ecior numbors.

DPE-2 — Physical Sectors per Track. Byte.

This byvte contains the number of Physical (as opposed to logicaii Sectors on
each track. For example, CP/M computes sectors based on [2s-byvte allocations
wnich are used on singie-density & Floppy Di1sks. One oif the popuiar tive-
inch formats uses five 1k physical sectors which equates to 40 logical CP/M
sectors. This bvte contains 5 in this instance for the number of 1Kk FPhysical
Sectors.

DPB-1 - Physical Tracks per Side. Byte.

This byte contains the number of Physical Tracks per Side. also called the
Number of Cyvlinders. It reflects the Disk. as opposed to the Drive capabifi-
ties and is used to establish the requirements for double-stepping cf Floppy
Drives. In the case of a 40-track disk placed in an 380-track drive. this byvte
would contain 40. while the Drive parameter in the Configuration Section
contains 80 as the number of tracks on the drive. This byte has no meaning
tfor Hard Drive partitions or RAM drives and shouid be set to Zero, althouzh
anv arbitrary value 1s acceptable.
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DPB+0/1 — Logical Sectors per Track. word.

This value is the number of lLogicai 12s-byvte sectors on each data track of the
disk. 1t is equivalent to the number of Phvsical Sectors times the Physicel
Sector Size MOL 128.

DPB+2 — Block Shift Factor. Byte.
DPB+3 - Block Mask. Byte.
DPB+4 — Extent Mask. Byte.

These three bvtes contain values used by the Operating System to compute
Tracks and Sectors tor accessing logical drives. Their values are detailed in
various reterences on CP/M and ZSDOS programming and should not be varied
without knowiedge of their effects.

DPB+5/6 — Disk Size (Capacity). word.

This Word contains the number ol the last allocation block on the drive. It
is the same as the capacitv in allocation blocks - 1. For example, ii 4k
allocation blocks are being used and a 10 Megabyte drive is being definea.
this word would contain 10.000.000/4000 ~ I or 249y.

DPB+7/& ~ Maximum Directory Entry. word.
This Word contains the number of the last Directorv Entry and 1s the sams as
the Number of Entries - 1. For exampie. it 1024 directories are desirec. this

word would be set to 1024 - | = 1023,

DPB+9/10 — Allocations O and 1. 2 Bytes.
These two Bvies hold the :nitial allocations stored in the first two bvies of
the AIV pRuffer (See 5.Z.20 DPH+14/1%5) during initic drive selection.  Tnear

primary use is 1o indicate that the Directorv Sectors are already allocated
and unava:lahie tor data storaze. Thev are bit-mapped values and are u-ed in
Hi-bvic. Lo-bvie form as oprosed to the normally used Lo-bvic, Hi-byvice storase
used 1n /XU tvpe CPUs for Word storage. The bits are atlocated from tho MSi
of the first byte thru the 188, then MSk thru LSk of the second byte bascd on
one f11 per aliocation biock or iraction thereot used by the Direciory., The
Pits may e caiculated by tirst computing the number of entries per allocation
block. then dividingz the desired number of entries by this number. Any Te-
mainder requires an additional allocation bit.

For examplie. if 4k aliocation blocks are used. each block 1s capabie of
4096/32 byvtes per entry = 1285 Directory Entries. 1If 512 entries are desired.
then 512/125 = 4 allocation blocks are needed which dictates that Allocation
byte O would be [1110000B (OFUH} and Allocation Byvte 1 would be 00000000UB.

DPB+11/12 — Check Size. word.

This Word 1s only used in: removable media (normally onlv Floppy Drives) ar
indicates the number of sectors on which to compute checksums to detect
changed disks. It should be set to O0000H for Fixed and KAM Disks to avoid the
time penalty of relogging atfter each warm boot.

DPB+13/14 - Track Oftfset. word.

This %Word indicates the number of logical Tracks to skip before the present
D 1= eflective. 1t 1s normaliy used to reserve boot tracks (usually 1 to

o
-
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3). or to partition larger drives into smaller logical units bv skippine
tracks used for other drive dejinitions.

5.3.1  Environment Descriptor.

The Environment Descriptor., referred to as simplv the ENV. is the heart of
what is now known as The Z-Syvstem. The most recent additions to the system by
Joe Wwright and Jav Sage replaced some relatively meaningless elements in the
ENV with system dependent information such as the location of the Operating
System components. Consequently. the ENV i1s not just a feature of the ZCPR
3.4 Command Frocessor Replacement, but is an Operating System KResource which
allows other programs such as ZCPR 3.4 to access its information.

The B/P Bios requires an ENV to be present, and uses several items of intforma-
tion contained in it. The banked ZSDOS2Z and Z40 Command Processor Replacement
use even more FNV features. A few remaining byvtes have been re-defined for
support to B/P Bios-based systems. To denote the detfinition of B/P Bios data
elements. a new Type. 90tl. has been reserved. Using this "lype’ byite. user
programs can access and take advantaze of the new detinitions and features.

A template for the Fnvironment Descriptor used in B/P Bios which tares it-
values from the Z3BASE.iLibh tirle included in the distribution disk 1s:

ERE SR EE SIS S PN S 1 ST S G A B O B TS 2 2 L TR R SRt R ]
# 71 transitionineg trom ar older operaling environment whicn ¥

¥ oyses user—-loaded Environment files such as SYS.ENV. vou must #
# ¢ither deiete such load instructions or modify the ENV fijes

¥ 10 retiect the EXACT loaded syvstem aefinition. ¥
# Farlure to owserve this fact will propabiy cause many i
* undesired side efiectw! *
R T HP I A O K S R I P ST AR N S A I 1 T HE e SR B T T T B N b A 2 3 N 3 N TR N

. Environment Descrayvtor for ZCBRI4

ERV, JF ¢} . Leading jump (address is CBIOS when NZCOM}
DEFE PZ3IENVS , Environment ID
DEFE 80k . Env type (>=80H means B/F Extended ENV w/User Area)
DEFW EXPETH ; External path (PATH)
DEFE EXPBTHS
DEFW RGP . Resident command package (RCP)
DEFE RCPS ;
DEFW 10P ; Input/output package (IOP)
DEFE 10P8
DEFW FCP . Flow command package (FCP)
DEFE FCPE ;
DEFW Z3NDIR . Named directories (NDR)
DEFE Z3NDIRE R
DEFW Z3CL . Command line (CL)
DEFE 23CLS
DEFYW Z3ENV i Environment (ENV) -~ Actual Starting Address

DEFE Z3ENHVE
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DEFW SHSTH ; Shell stack (8H)
DEFB SHSTKS

DEFB SHSIZE ,

DEFW Z3MSG . Message buffer (MSG)

DEFW EXTFCE ; External fcb (FCB)

DEFW EXTSTK . External stack (STK)

DEFB o] : Quiet flag (1=quiet, O=not quiet)

DEFW Z3WHL ; Wheel byte (WHL)

DEFB ] . Processor speed (MHZ)

DEFB PT~ra’ . Max disk letter

DEFB 31 . Max user number

DEFB 1 1 = Ok to accept DU:, 0 = Not Ok

DEFB Q . CRT selection ()
DEFE 4] ; Printer selection ()
DEFB 80 ; CRT 0: width

DEFB 24 ; # of lines

DEFB 22 # of text linec

. In Extended EMV, CRT 1 is repiaced by System Infc

S DEFE 132 ;. GRT 1. Width
el DEFE 24 # of lines
DEFE 22 # of text linesg
PONMLKJIHGFEDCBA
IF  RAMDSH
DEFW 0001000001111111E . Ram is Drive It
ELSE
DEFw 000000000111 1111E | Vvalid drives vector
ENDIF
DEFSB o R (Reserved)
DEFE go . PRT O width
DEFE 12 ;B of lines
DEFE 58 . % of tert linec
DEFE 1 ; FF flace (1=can Form Feed)

+

i==zzzzz=z Usurped Prtt sterasse for Resident User Space Vectore =z=z==sz=o

103
e

o DEFE Q€ , FRT 1: width

M DEFE 66 . &% of 1ines
DEFE 58 . # of text lines

D DEFE 1 ; FF flag (1=can Form Feed)
DEFE UsPLCs . Remaining Free User Space (recs:

USRSP: DEFW uspC . Res. User Space base Address (xx00H/xx80H)
DEFE USPLCS . Size of Res. User Space 'n 128-byte recs

In Extended E!V, Printere Z and 3 are gone, replaced by System Info

DEFE 132 PRT 2. Width
H DEFE 538 # of lines
; DEFE £ ; # of text lines

%)
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NN DEFB 1 H FF flag (1=can form feed)
NN DEFB 132 ;. PRT 3. Width
o DEFB 88 ; # of lines
v DEFB 82 ; # of text lines
NN DEFE 1 N FF flag (1=can form feed)
DEFW CPR , CCP base address
DEFB [DOS-CPR] /128 ; Size of CCP in 128 byte records
DEFW pos ; Bdos base address (xx00H or xx80H)
DEFB [BIOSJT-D0OS]/128 ; Bdos buffer size in 128 byte records
DEFW BIOSJT ; Bios base address (NZBIO if NZCOM running)
DEFE ’SH ! ; Shell variable filename
DEFB VAR’ ; Shell variable filetype
DEFB i ’ ; File t
DEFE ’ ’ V
DEFB ’ ' ; File 2
DEFB ! i ;
DEFE ’ : ; File 3
DEFE ! ! :
DEFE ’ ’ ; File 4
DEFB ! ' ;
DEFE o] . Public drive area (ZRDOS +)
DEFE ¢ ; Public user area (2RD0OS +)

Env 128 bytes lona

5.3.2 Terminal Capabilities.

In adu:tion to the Basic Enviconment Descriptor described above. a dumsn
Termina! capab:lity recerd structure (TCAP. also known as TERMCAR) 1s attacho:
to reserve space tor. and define default capabilities of the computer iferm:-
nal. The defau!t TERMCAP |s itully compliant with the VLIEB routines used in
the Z-Svstem Community after VILIB4D. The skeleton recora structure 1%:

:i)!x))l!iltixl’llilv)’ll)l)')')xxJ)lt!l’.l‘l‘l'!llxttnx)xrlxt!t’t!w*!lk))x!t)
;. Tnis TermCap Data for the New zZ-Syster complies with VLIE4D specs and more
; fully describes the terminal anc its capabilities. Edit the fields with
. vaiues for your terminal characteristice. or use it as & template for an

. outhoard gefinition joadec from the Startup file.

TCA®: DEFE ! ’ . Terminal Name (13 bytes, space terminated)
E13: DEFE GOELD-ENV2 ;. Offset to GOELD in graphics section
E14: DEFE 1000000CE . Bit 7 = Extended TCAP, remainder undefined
B15 bO Standout 0 = Half-Intensity, 1 = Reverse Video
; Big b Power Up Delay 0 = None, 1 = 10-second delay
B15 b2 No Wrarp 0 = Line Wrap, 1 = NO Wrap if char written

to last character in line

. B15 b3 Ne Scroli 0 = Scroll, 1 = No Scroll if char written to
V tast char irn last line of diplay
; E15 b4 AMET 0 = ASCII, 1 = ANSI
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E15:

GOELD

ENVEND

DEFE

DEFE
DEFE
DEFE
DEFEB

DEFE
DEFE
DEFB

DEFB
DEFB
DEFB
DEFB
DEFB
DEFE
DEFE

DEFE
DEFE
DEFE

DEFE

DEFE

DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFE
DEFB
DEFE
DEFB
DEFE
DEFE
DEFE
DEFE
DEFE

000000008 :

Reverse Vid, Wrap, Scroil, ASCII

Additional singlie character cursor motion bytes

ETo @ :
PX
D@’ ;

‘g -r@’ R

; Strings

o O O 0 0 0O

Cursor Up

Cursor Down
Cursor Right
Cursor Left

CL Delay for Screen Ciear
CM Delay for Cursor Motion
CE Delay for Clear to End-of-Line

start here

(CL) Home Cursor and Clear S8creen
(CM) Cursor Motion

(CE) Clear to End-of-Line

(S0) Reverse 0On

(SE)
(TO) Terminal Init
{(TE) Terminal De-init

Reverse Off

Extensions tc Standard Z3TCAF

()

i

{LD) Delete Line
(LY
{(CD) Clear from Cursor to End-of-Scr

Ingert Line

, Rttributes setting parameters

’

Set Attributes
Ettributes String

Rezad items from screen

o

Graphics

Y

<

Graphics

Report Cureor Pos’n (ESC Y Pn Pro)
Read Line Under Cursor

On/GFf Delay

strings offset from Delay vaiue.
Graphics On

Graphics Off

Cursor Off

Cursecr On

Characters

»

Upper-Left corner

*

Upper-right corner
Lower-Left corner

Yl

Lower-right corner

Horizontal Line

Vertical Line

Full Block (hashed block)

Hashed Block (big X)

Upper Intersect (Upside down "T")
Lower Intersect ('T") {+]

* v

£ 3 |
N W R 0 RSP R

L e T e T e T e e B ]
*

r—
+
L

Mid Intersect (Crossing Lines) [+]
Right Intersect ("T" rotated left) [+]
Left Intersect ("T" rotated right) [+]
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GENERAL

6. B/P Bios Utilities.

We have developed and adapted many support routines to assist you in using and
tailoring B/ Bios installations. Manv of these follow generally established
functions. and their use may be readily perceived. Others are adaptations of
routines which we developed to support our earlier ZSDOS operating svstem. or
are adapted from routines available in the Public Domain. The remainder were
written specificailyv to support this product.

Each support routine follows generally-acknowledged practices of Z-Systen
Utilities. including built-in Help, and re-execution with the GO command.
Help is accessed by tvping the name of the desired routine followed bv &
double-slash (i.e. LDSYS //). Additional information is provided in the
following sections of this manual.

Some of the features of B/P Kios are supported with Version-dependent pro-
grans. These vary amonz specitic svstems and should not be intermingled i
you support a nunber ot difierent computer tvpes. (ontact us 17 vou nowd
Create such a speciiic taiiored version of one of these programs. In

foliowing descriprion~. the roulines which are restricied to a specific svs

;
Cr o wEIOh readinly Tailtaringe sre so annatated,

[6)]
1]
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6.1 BPBUILD - System Iimage Buiiding Utility.

The purpose of BPBUILD is to create a loadabie System Image. Input tiles
needed by this utility inciude the output of assembling the BPBIO-xx tile {in
MicroSoft REL formati. a REL or ZRL 1image of an Operating System {ZSLOS for
unbanked or ZSDOS2.ZRL for fully banked systems are recommended), and a RIEL or
ZRL image of a Command Frocessor (ZCPR33.REL for unbanked. Z40.ZRL for fully
banked syvstems are recommended).

BPRUILD is capable of incorporating many types of operating system componernts
into the executable image. Among syvstems tested are customized BIOSes, ZRDOS.
CP/M 2.2, ZCPKR2. ZCPR3x and others. ©One restriction In any segment occurs in
the use of Named COMMONs for locating various portions of the system within
the processor’s memory map. Most assemblers and linkers are limited in the
number of different named¢ COMMON bases which can be supported. The linker
incorporated in BPBUILD can handle onlv the tollowing named COMMON=: ENV
MCL . MSG , FCB , S5TK , XS8TK , BICS , BANKZ, BZRAM, and RESVD.

6.1.1 Using BPBUILD.

BPRUILD operates with lavered Menus and may be invoked to build a replacemen:t
tor an existing Imace file, or with defaults to construct a totaliy new Image
Tile. At 7iles needsd to construct the desired image: Bio:s. Dos. and CRE
must reside in the current Drive and User Arca. or be accessible via the
PURTic attribute 1t operating under ZSDOS.  The syntax for BRPBULLL 1=

BPBUILD
BPBUILD fn[.ft]

Generate system w/defaults
Make/Modity a specitic system
{(Defaulit type 1s .IMG;

BPBUILD // - Display this Message

1t should be noted that ! ZSDUSE is the selected Dos., Bit Allocation butte s
for Hard Drives are locvated in the Svstem Bank.

6.1.2 Menu Screen Detalis.

Upon starting BRLioIlD. vou will be presented with the main menag <ciech. Lo
this screen. vou mav selcot one of the three main categories to tailor the
output imave. AL anv noint in the contfiguration, pressing vontroi-C or Dstan
Will exit the menu and return to the Command Processor prompt.

Main

1 File Names

2 BIOS Configuration

3 Environment

Selection :
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6.1.2.1 Screen 1 - File Names.

Selecting option One from the main menu will present a screen listing the
current file names for the three input files needed to build an image. and the
name to be applied to the output ftile. It BPBUILD was executed with the nanme
of an existing Image file. the file names will be those of the files used to
build the specified Image file, otherwise it will be default names furnished
by BPBUILD. A sample screen for a non-banked YASBEC system might be:

Files (1.1)

1 Command Processor File : ZCPR33 .REL

2 Operating System File : ZSDOS . ZRL

3 B/P Bios Source File . B/P-YS .REL
4 B/P Executable Image . BPSYS . IMG
Selection

Selecting anyv on¢ of the four options will allow vou to change the name of the
file to usc¢ for the desired segment. Default File tvpes exist for each eniry
with both the Command Prozessor and Operating Svstem fTiles defaulting to 7RI
70 type is entered. The Bios file defaults to .REL. while the Image output
tile defaults to . TMO.

6.1.2.2 Screen 2 — BIOS Configuration.

Selectinz BIOS configuration from the Main Menu (Selection 2) presents the
basic screen from which the sizes and locations of either existing svsten
segments (if building from an existing IMG file) or defauit values from within

BPLUTLDY. A sampic screen might appear as:

Environment (2.1)

COMMON (Bank 0) MEMORY BANK 2 MEMORY

A Common BIOS - D40OOH E Banked BIOS - 0O00COH
Size - 83 Size - 0

B Common BDOS -~ C600H F Banked BDOS - OOOOH
Size - 28 Size - o]

Cc Command Proc - BEOQOH G Command Proc - 00QOH
Size - 16 Size - o}

D User Space - ESOOH H User Space - 000CH
Size - 6 Size - [¢]

Selection
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While the ability to dictate locations and sizes for various syvstem sizes is
provided at this point. we urge vou not to alter the values for Bank 2 Memoryv
unless you are VERY familiar with the potential effects and willing to risk
potentially disastrous consequences. The primary reason for including this
screen was to allow setting Common Memory base locations and to dictate the
size of the Resident User Space. Other than specifying the Common User Space
size (the starting location defaults to the address in Z3BASE.LIB}., the re-
maining values were included primarily for the few specialized users who
require custom svstem locations.

6.1.2.3 Screen 3 - Environment Configuration.

Since the Environment Descriptor is an integral part of the Operating Systewm
due to the specification of low-level parameters such as memory allocations.
this screen is provided to configure the memory map in a suitable fashion for
the system being built. For example. in a Fully Banked syvstem with ZSDOS2.
there is normally no need for a Resident Command Processor. Using this screen
then. selection D mayv be used to indicate that no space 1s used for the RCP by
setting its location and size to zero. With this space freed. the I0 Package
(Selection C)} mav be raised to T400H. keeping its size at 12 records. Since
these are the two lowest segments in the memory map. BPBUILD wil! use this as
the lowest value used 1n the Environment, and move the Operating Syvstem sez-
ments {(inciuding the Resident User Space) up in memory {or an increase of 2k
byvtes in Transient FProgram Area.

It is important to note that the Fnvironment Descriptor defined in this screen
is stored in a special area within the (IMG file produced and placed in memory
bv LDSYS when actlvated. Any alteration afiter loading. for example loading
another ENV fi1le as part of the STARTUP script may cause the system to operar:
incorrectly.

Enviropment (3.1)

A - Environment - FEOOH F - Named Dirs - FCOOH
Size (# recs)- 2 # of Entries - 14
B -~ Flow Ctrl Pkg - FAQQH G -~ External Path - FDF4H
Size (# recs)- 4 # of Entries - 5
C - 1I/0 Package ~ ECOOH H =~ Shell Stack - FDOOH
Size (# recs)- 12 # of Entries - 4
D - Res Cmd Proc -~ F200H Entry Size - 32
8ize (# recs)- 16 I - Msg Buffer - FD80OH
E - Command Line - FFOOH J =~ Ext. FCB - FDDOH

Size (bytes) - 208

x
[}

Ext. 8Stack

FFDOH

Setection :

when all configuration or inspection activity is complete at any menu., enter-
ing a return with no selection will return to the previous menu screen {Main
mepu from lower screensi. and will start the build activity il a single retur:n
is entered from the main menu. All specitied files are first read to deter-
mine their sizes. and internal memoryv address calculations are performed. You
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will be asked if vou desire BFBUILD to use optimal addresses for the maximum
amount of Transient Program Area (AutoSize). or use the values which were
specified in menu 2.1. 1If vou enter N at this point, the build will progress
under the assumption that vou want to use the values from Menu 2.1. A second
prompt will ask vou if you want to build a svstem of "standard” segment sizes.
This refers to the CP/M 2.2 standard sizes of 16 records (2k) for the Command
Processor and 28 records (3.5k) for the Basic Disk Operating System (BDOS).
If vou answer Yes, AND the segments are equal to or less than these sizes, the
system will be built to reflect these svstem segment sizes. Since many ill-
behaved. but very popular. programs assume the old CP/M segment sizes, this
option should generally be used. If the autosize querv is selected, BPBUILD
automatically executes to completion and returns to the Command Processor
prompt .

To obtain the maximum Transient Program Area with "standard” segment sives.
the easiest method 1s to execute BPBUILD exiting with the Autosize query
answered in the affirmative (Yes), then execute BPRUILD again on the produced
image answering the first guerv with N for No Autosizing, and the second query
with a Y to adjust the lower segment sizes for "standard’ segment locations.
While this is a somewhat cumbersome procedure. it rtesults in a much smaller
and faster running utility than otherwise possible, and was a design tradeoff
in the development process.
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6.2 BPCNFG - Configuration Utility

The flexibility of the B/P Bios architecture permits customizing to vour
svstem and desired methods of operation. This utility consolidates some of
the more commori and important tailoring features in a single utility., BPCNTFG.
the B/P Bios Configuration Utility. provides an easy, menu-driven means of
tailoring Hard and Floppy Drive Boot Sector images. Relocatable Image (IMG)
files. and certain elements in an executing system. Using BPCNFG reduces the
need to assemble a new Rios image for simple changes, and increases the speed
with which changes can be made.

6.2.1 Using BPCNFG.

BPCNFG syntax follows the standard conventions summarized in Section 1.2. and
responds to the standard help option sequence of two slash characters. The
svatax under which BPONFG 1s invoked is dictated by the type of svstem vou
wish to configurc. The BPCNFG Syvntax is:

BPCNFG // <-- Print Built-in Help Summary
BPCNFG <—- Run interactive, screen mode
BPCNFG * <-- Configure Executing Svstiem
BPCNFG d[:] <-- Configure Drive "d"

BPCNFG {du:]filenamel.typ] <-- Configure Imag> File

The TFirst form of the syntay s seif-expianatory and simp:y privts a shor
help file listing the purpese of the utility and tne syntax of the progras
use. The Interactive mode of operation. execution of RBPONFG with no argu-
ments. will tirst asyn scu wbether yvou wish to contigure a Memorv. sk or
Trare vers:on of & B/ Bio: syvstem. and sot internal parameters to that mode.
as well as deadine the regquisite dara if needed. 11 no tile type 1s specitaed

for an Imace file. a type of JIMG 1s assumed.

RUUNTG mny configure options in the currently operating syvstem wWith somn
limitations. The most sienificant limitation 1s that Hard Drive partition:
may not be altered since space for the required bit buffers (ALY and OSViods
allocated at svsten load (bootl time and cannot be reset when a svstem is
already 1nstalled. With this exception. all other parameters mav be varied
and will be in effect until another svstem is Joaded by Cold Booting the
computer. or loading an Image file with LDSYS.

To abort the BPCNFG without changing current parameters. press either ESCape
or Control-¢ from the main menu display. Option setting will occur if a
Carriage Return only is entered from the Main Menu Screen.

6.2.2 Menu Screen Details.

BPCNFG is a Screen-oriented support routine using the terminal attributes
detined in the currentlv-installed Termcap. Five main screens are currentiyv
defincd at the main menu. with several selections resulting in sub-menu
screens. The first is the main menu from which the general category is se-
lected for alteration. The top screen line reflects the level and mode as:
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Main Menu -~ Configuring Image File [A10:T7T1.IMG ]
Bios Version 2.0

1 System Options

2 Character IO Options

3 Floppy Subsystem Options

4 Hard Disk Subsystem Options

5 Logical Drive Layouts

Enter Selection

Each of the five selections results in a sub-menu screen which depicts the
specific elements which mav be changed and the current values/settings. FEach
of the selcction screens 1s detailed below.

6.2.2.1 Screen 1 - System Option Parameters.
The System Options may be set from Menu Screen | which mayv appear as:

Menu 1 - System Options

]
b=

1 System Drive

2 Startup Command = “STARTO1 *

3 Reload Constant = 23040 (5A00H)

4 Processor Speed = 9 MHz

5 Memory Waits = 0, IO Waits = O

Enter Selection :

The Logical System drive selected by the first entry is used by the Bios Warm
boot to load the operating svstem on a Cold boot. and on Error Exits. The
Startup command is normally the name of a COM file which performs additional
svstem initialization when first started. Such a file is normallyv created by
entering a sequence of instructions (file names and arguments) into a script
using ALTAS. SALIAS. VALLIAS or other similar ZCPR3 tool.
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The remainder of the entries concern the Physical hardware within the computer
and generally do not need to be changed for other than initial installation.
The Reload Constant at Selection 3 mayv be "fine tuned" bv slightly varving the
value. The normal effect of this is to adjust the speed of the Real Time
clock within the computer to allow it to keep proper time. The Processor
Speed (Selection 4) should be the CPU Clock speed rounded to the nearest
MegaHertz. For example, the rate shown in the sample screen is, in fact,
9.216 MHz. When the Clock Speed is changed, an option is offered to automati-
cally scale the Reload Constant (Selection 3) to scale it by a proper factor
based on the amount that the Clock Frequency was changed. This is not always
needed. but is generally desirable in HD64180/Z-180 systems using an interrupt
clock timer.

The number of Memory and IO Waits at Selection 5 are in addition to any Wait
states inserted automaticallyv in the hardware. For example. the Zilog ZI80
inserts one waltl state into all I0 Port addresses. Since BPCNFG is a general
purpose utility. it cannot know this. The number set with this selection is
therefore in add:rion to anv hardware injected wait states.

A sixth menu also exists, but since inadvertent alteration of its vaiues can
result in bizarre and potentially destructive consequences. 1(s existence 1is
hidden and prompted it selected. The interaction to select option 6 is:

Enter Selection : 6
-— This 1is DANGEROUS...Proceed? (Y/[N])

1f an explicit Y is entered. the hidden menu is displaved appcaring as folliows
for a YASBEC with the MEM4 addressine FAL which allows the 1full 1 Mezabyie
range to be used:

Menu 1.1 - System Bank Numbers

1 TPA Bank #

Hi
-y

2 System Bank # =3
3 User Bank # = 4 '
4 RAM Drive Bank # = 5
5 Maximum Bank # = 3

Enter Selection :

The bank numbers should reflect the Phvsical 32k bank numbers in the sysiem
progressing from the lowest. or first available. to the highest. The Bank
numbers are Zero-based. and mayv range from 0 to 255 (OFFH}. The User Bark and
RAM Drive Banks mav be set to Zero if No Banked User area or RAM Drive respec-
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tivelyv is desired. It should be noted that the actual contrcl for these two
features is in other screens. and setting the Bank Numbers to Zero while the
options are active can have adverse consequences.

6.2.2.2 Screen 2 - Character 10 Parameters.

Screen Menu 2 allows configuration of the Character I0 subsvstem, to include
assignment of logical devices to physical devices. A sample screen for the
YASBEC might appear as:

Menu 2 - Character IO Options

1 IOBYTE Assignment:

Console = COM2
Auxiliary = COM1
Printer = PIO

2 COM1 - 8600 bps, 8 Data, 1 Staop, No Parity, [In(8)/0ut(8))

3 COM2 - 18.2 kbps, 8 Data, 1 Stop, No Parity, [In(7)/0ut(8)]

4 PIO1 [Out(7)]
5 NULL -~ [In(8)/0ut(8)]
COM3 - 38.4 kbps, 8 Data, 1 Stop, No Parity, [In(8)/0ut(8)]

7 Swap Devices

Enter Selection

Selection 1 determines which of the active devices is assigned to the addres: -
able functions dictated by the IOBYTE. This location in memory ‘s used by ¢
operating syvstem for Character 10 normally consistinz of the Console. Print
(List Device in CP/™ terminology) and an Auxiliary 10 (Reader and Punch
CP/M).  The exact Devices assigned to these Logical functions depends on t
bit-mapped characteristics of the IOBYTE. and positioning within the table
portraved in this Menu.

arly versions of B/P Rios (Versions 1.0 and earlier) distributed as "Starier
Systems” and test versions used a fixed number of devices and a different data
structure for device access. B/P Bios Production systems with Version numbers
of 1.1 through 1.9 will contain only four device drivers, but use the newer
data structures. Beginning with Version 2.0, however, many Character Devices
may be accommodated. with the first four being directly accessible by the
IOBYTE. and the ability to exchange devices to place any four in the first
positions for access by applications programs. The above screen depicts a
typical display under a Version 2.0 Bicos. Smaller systems such as placed on
the Beot Tracks will use oniy four {ixed devices with & typical Version Number
of 1.1 and will not include selections 6 or
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Selection 1 offers the opportunity to select which of the first four phvsical
devices 1s assigned to the three logical IORYTE defined functions. A second-
ary menu will prompt vou for the exact functions and devices. An example of
the interaction with selection 1 is:

Set [Clonsole, [AJuxiliary, or [Plrinter : C
Set Com{1], Com{2]}, {Plio, or [NJull ?

Selections 2, 3 and 6 in this sample screen allow configuration of the serial
ports included in this B/P Bios. If you are making hardware changes in the
Bios, please follow the specifications in the source code to insure that this
utility will function as described. TFor most system installations covered to
date, one or more of these options will have no effect, but the capability
still exists to configure the option. This selection results in a series of
options being presented for verification or alteration. Current setiings are
listed as default values which will remain selected if no entry is made before
the ending Carriage Return (Enter keyv). A Sample intcraction on a YASBEC 1s:

Configuring COM1 [In(8)/0ut(8)]:

Baud Rate (Max=38.4 kbps) = Selections are:
1-134.5 bps 2-50 bps 3~-75 bps 4~-150 bps
5-300 bps 6-600 bps 7-1200 bps 8-2400 bps
9-4800 bps 10-9600 bps 11-19.2 kbps 12-38.4 kbps

Select {10] :

Data = 8-bits. Change? (Y/{N])

Stop Bits = 1-bits. Change? (Y/[N])

Parity = None Change? (Y/[N]1) :

XON/XJFF Flow = No Change? (Y/[N]) : * Defaults selected

RTS/CTS Flow = No  Change? (Y/[N])
Input is 8-bits. Change? (Y/[N])
Output is 8-bits. Change? (Y/[N]1)

Selection four tailors the default parailel port. normally a Centronics prirti-
er interface. As with previous sclections. not all options may be active. bud
will appear in the configuration sequence to retain the generality of BPONTG.
current settings (in braces) will be rvetained i1 a Carriage Return 1$ entered.

Configuring PIO1 [Out(7)]:
XON/XOFF Flow = No Change? (Y/[N]) :
RTS/CTS Flow = No Change? (Y/IN]) :
Output is 7-bits. Change? (Y/[N]) :

The final selection (onlv appearing in Bios Versions 2.0 and later) allows the
exchange of devices. In the sample Menu 2. Selections 2-3 are active devices.
with Selection 6 existing in the Bios. but not accessible. Using the last
selection. COM3 could be exchanged with one of the first four making it an
active device upon exiting BPCNFG which calls the Device Configuration func-
tion. The interaction may appear as:

Exchange Device : 3 With Device : 6

After this choice. active devices will be COMI. COM3. PIOI and NULL.
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6.2.2.3 Screen 3 - Floppy Disk Parameters.

Extensive tailoring of the Floppv Disk subsystem is possible at this Screen.
While many popular svstems do not support all options (mainly due to the
Controller logic), all options and respective settings will appear to be set
at this point. Also. while such items as the Step rate will accept increments
of a set size (1 mS for Step Rate). many systems have discrete increments that
do not match allowable values. For example, the SMS 9266 used in MicroMint’s
SB-180 will only accept 2 mS increments with 5 1/4" Floppy Drives. the WD 1770
used in the Ampro Little Board only steps at 6. 12, 20 and 30 mS. while the
1772 used in the YASBEC permits 2, 3, 5, and 6 mS Steps. The rates set with
BPCNFG are suitably rounded up to the most appropriate rate within the Bios
code during drive selection to allow tailoring of drives in a generalized
manner. Options tailorable for Floppy Disk drives as seen on a YASBEC are:

Menu 3 - Floppy Disk Options

1 Floppy Drive Characteristics:
Drvo = 3.5" DS, 80 Trke/Side
Step Rate = 3 mS, Head Load = 4 mS, Unload = 240 mS
Drvl = 5,25" DS, 40 Trks/Side
Step Rate = 4 mS, Head Load = 24 m3, Unload = 240 mS
Drv2 = 5.25" DS, 80 Trks/Side
Step Rate = 3 mS, Head Load = 24 mS, Unload = 240 mS
Drv3 = 5.25" DS, 80 Trks/Side
Step Rate = 6 mS, Head Load = 24 mS, Unload = 240 mS

2 Motor ON Time (Tenths-of-Seconds) : 100

3 Motor Spinup (Tenths-of-Seconds) : §

4 Times to Try Disk Operations : 4

Enter Selection :

Selecting one of the four items on this menu will prompt you for the informa-
tion needed. allowing vou to retain current settings as a default. An exampie
of the additional prompts resulting from selection one on the above screen is:
cp

Configure which unit [0..3] : 2

Size 8"(1), 5.25"(2), 3.5"(3)? [2] :
Single or Double-Sided Drive ? ($/iD]) :
Motor On/Off Control Needed ? (LYI/N) :
Motor Speed Standard or Hi-Density (rsi/#) :
Tracks-per-Side (35,40,80) [80]
Step Rate in Mi11i-Seconds {3]

Head Load Time in Milli-Seconds [24]

Head Unload Time in Milli-Seconds [240]
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6.2.2.4 Screen 4 — Hard Disk Parameters.

The B/P Bios Hard Disk Subsystem is centered around the Small Computer Systens
Interface {SCSI) standard. Backward compatibility with the earlier Shugart
Associates System Interface (SASI) is also provided to allow older controllers
to be used. During the course of B/P Bios development, several controller
types were incorporated., with unique features accommodated in & transparent
way within the utilities. As a compromise between flexibility and program
size. a limit of three phyvsical hard drive units was placed on the system.
This limit does not impact the 16 possible logical drives which the computer
may handle. A sample Menu for a single Conner CP-3100 SCSI Drive of 100
Megabyvtes is:

Menu 4 - Hard Disk Options

1 Hard Drive Controller = Seagate SCSI

2 First Drive : Physical Unit 0, Logical Unit O
No. of Cylinders = 776, No. of Heads = 8

3 Second Drive : -~ inactive -

4 Third Drive : - inactive -

Enter Selection :

The first availlable selection allows you to select the tlype of controller
installed or used in the system. The controller definition applies across alti
three phyvsicel drives. so some care must be applied in mixing difterent con-
troller types on the same svsiem. For example. a Shugart 1610-3 controller is
incompatible with a Seagate SCSI or SCSI-2 drive attached directly to the SAS]
bus since initialization information is required of drives on the 1610-3 which
must not be sent to the SCSI due to the differing commands. The controlier
types delined in the initial releasc of B/P Bios appear in Selection | as:

Select Controller Type as:
(1) owl
(2) Adaptec ACB-4000a
(3) Xebec 1410a/Shugart 1610-3
(4) Seagate SCSI
(5) Shugart 1610-4/Minimal SCSI
(6) SCSI-2

Enter Selection :

Selections two. three and four from Menu 4 allow you to specify the physical
parameters of one of the three possible drives. As with other options. some
of the parameters do not apply. such as Reduced Write and Precompensation with
SCST drives. but appear here to allow a general configuration tool. Current
setiings appear in square braces and are selected if only a Carriage Rewurn is
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entered. A sample entry configuring the Conner CP-3100 is:

Activate Drive ([Y]/N) ?

Physical Unit (0..7) {0]

Logical Unit Number (0..7) fol :
Number of Physical Cylinders [(776] :
Number of Heads [8] :
Reduced Write Starting Cylinder [0Q] :

Write Precomp. Start Cylinder [0] :

6.2.2.5 Screen 5 — Partition Parameters.
Menu 5 permits arranging the phyvsical drive complement into Logical Drives.
and dividing phvsical units into multiple logical Partitions.

Menu 5 - Logical Drive Layout

= Unit O, 64 Sctrs/Trk, 4k/Blk, 7984k (998 Trks), 1024 Dirs

=z Unit 0, 64 Sctrs/Trk, 4k/Blk, 20000k (2500 Trks), 1024 Dirs
= Unit 0, 64 Sctrs/Trk, 4K/Blk, 20000k (2500 Trks), 1024 Dirs
= Unit 0, 64 Sctrs/Trk, 4k/Blk, 54432k (6804 Trks), 2048 Dirs
= Floppy ©

= Floppy 1

Floppy 2

= -- No Drive --

= -- No Drive --

= -- Ne Drive --

= -- No Drive --

= -~ No Drive =--

T rx M~ IXTO™TMmMmOoOODP
n

=z
(1]
[}
'

No Drive --

(e
1l
1
[

No Drive --

o
n
]
i

Ho Drive --

1 Swap Drives, 2 Configure Partition 3 Show Drive Allocations

Enter Selection :

Selection 1 allows for swapping two specified logical drives. For example.
the above screen shows a system which will boot from a hard drive. It the
system were being configured for a Floppyv-based system you might swap drive A
with drive E with Selection 1 as:
Enter Selection : 1
Swap drive [A..P] : A with drive [A..P] : E

Selection 2 permits defining logical partitions on a Hard drive. and of the
RAM drive. 1! active. It queries yvou for the needed information from which to
set internal Bios values. 1f converting from an existing system, SHOWHD (Sec
6.19) will display the values to enter for a specified Partition. An example
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of the interaction is:

Configure which Drive [A..P] : D
Allocation Size (1, 2, 4, 8, 16, 32k) [4]
Number of Dir Entries [2048] :
Starting Track Number  [6000] :
# Tracks in Partition [6804] :
Physical Unit Number {o]

Selection 3 from Menu 5 may be used in conjunction with the allocation to view
the existing allocations for a given Hard Drive Unit. Selecting 3 prompts vou
for the Desired Hard drive as:

Display Allocations for which Hard Drive [0..2] :
and will show the current Partitions and allocations. As an example. the four

partitions on the Conner CP-3100 depicted in the Menu 3 screen are reportied
here on a separate screen as:

Partition Data Hard Drive Unit : 0O

Drv Start Trk End Trk
A 2 999
B 1000 3499
[o] 3500 5888
D 6000 12803

[any key to continuel
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6.3 BPDBUG - B/P Bios Debug Utility

This utilitv provides a low-level tool patterned after Digital Research’s DDT.
but extended to provide a more useful user interface. the ability to handle
Z80 and 7180 mnemonics in disassembly, and memory banking using B/F Bios
interfaces. While the description is primarily oriented to screen output. the
Operating system permits also sending output to the defined Printer by tog-
gling Control-P which may be enabled and disabled within BPDBUG.

6.3.1 Using BPDBUG.

The syntax for BPDBUG is simple with only three variants as:

BPDBUG // <-- Print a short help message
BPDBUG <-- Execute BPDBUG
BPDBUG [fn[.ft]] <-— Execute BPDBUG, Loading named file

When executed. BPDBUG relocates the majority of the code to high memory imne-
diately below the BDOS. overwriting the Command Processor. If a file load is
specified as in the third method of invocation shown above, and the file type
is .HEX. then a file in Intel HEX format is assumed and it is converted 1o
binary form at the specified address.

In addition to the short help message available with the double-slash option.
a built-in command summary 1s available at all times from the main BPDBUG
prompt by entering a Question Mark. The summaryv appears as:

B/P Bios DBug V 0.3
-?

Available commands:
B{ank} Bank#
D{ump} [From [Tol]
E{nter} Addr
F{i11} S8tart End Byte
G{o} Addr
H{ex sum/diff} Wordl Word2
I{nput} Port#
L{ist} [From [Thrul]
M{ovae} Start End Dest
N{ame} FN[.FT] ({for Read/Write}
O{utput} Port# Byte
R{ead file} [Offset]
T{race} {Trace mode On}
U{ntrace} {Trace mode Off}
W{rite file} Number_of_256-byte_blocks
X {set breakpoint} Addr
Z{ero breakpoints}
? {Show this msg}
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Square braces in the summary indicate optional parameters. while text strings
and abbreviated names indicate parameters and types.
6.3.2 BPDBUG Commands.

6.3.2.1 Select Memory Bank. [ B ]

To select a memoryv bank in the range of 0..255, simply enter the Command "B"
followed by the bank number in Hexadecimal. Optional spaces mav be placed
between the command letter and the Bank number. The syntax for this command
1s:

B[ Inn

The Bank number selected by this command will be made the current bank for
Display (D). Enter (E) and List (L) commands. 1f the specified bank number
exceeds the largest bank number physically existing in the system. the bank
number will be set to the last bank defined in the B/P Bios Header.

6.3.2.2 Dump (Display) Memory in Hex and Ascii. [ D 1]
This command displavs memory contents in both hexadecimal and ascii form.
Where the current byte in the display is a control character (less than 20H).

a period character is printed in the ascii column.

Defaults for this command are 100H and the TPA bank as the starting address.

and 256 as the number of bvtes to displav if no End Address is specitied. lYor
subsequent uses of the Dump command. the Starting address will be one morc
than the ending address of the last Dump. The Bank Number will remain that

last specified. or the TFA bank 1f never changed in a session. The svintax is:
D[ ][Start_Addr] [End_Addr]
A sample of the output appearing on the screen is:
-d100 12f
01:010D ED72 FEO3 31Fz 0321 5D00 7E23 FE2F 2006 T VR N I
01:0110 BE11 ADO1 2&25 2A01 Q02E BA7E FEC3 2018 A © S I A
01:0120  CDAC C121 FAFF 197E FE42 200C 237E FEZF oLl B L8/
6.3.2.3 Enter Vaiues in Memory. [ E ]
This command permits entering values into memory. A period terminates entry.

E[ ][Start_Addr]

-e100
141 43 44
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6.3.2.4 Fill Memory with Constant Value. [ F ]

Entire memory areas may be set to a single constant value with this command.
All thre¢ arguments (Start. End and Value) must be specified, and the command
will not be executed if fewer arguments are given. The syntax is:

F[ ]Start End Value

As an example, the following command sets the sixteen bytes from 100H throuzh
10FH in the currently selected bank to binary Zero;

-f100 10f O

6.3.2.5 Go (Execute) Program in Memory. [ G ]

Execution may be started at any arbitrary address with the "Go" command. 1
no target address is specified. 100H is assumed since it is the normal start-
ing address of programs loaded into the Transient Program Arca. The svntax of
the command 1s:

G[ ]J[Address]

6.3.2.6 Hex Sum and Difference. [ H ]

Simpie Hexadecimal addition and subtracticon is performed with the “Hex' com-
mand.  Whe. the command 1s executed with two addresses. both their sum {(modulo
655307 and difference (also modulo 63330) are displayved in that order. The

syntay of this command is:
H[ Jvaluel value?

For exampie. 1§ an offsct of 45H from a base of OED3FH was desired. the re-
sulting ¢ positive and negcative address could be determined as:

~-hed3f 45 <-- Entered
EDB4 ECFA <-- ,.returned Sum and Difference
6.3.2.7 Display Value from [nput Port. [ 1]

This command will read the desired Input Port in the range of O to OFFIFH and
display the resulting byvte. Since 16-bit address calculations are used. this
command will properly read the built-in ports of the HD64180 and Z180. The
svntax of the Input command is:

I[ JPort_num
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6.3.2.8 List (Disassembie) Memory Contents. [ L]

Disassembly of executable instructions in memory 1is accomplished with this
command, As with the "Dump” command, the starting address defaults to 100H
when first loaded. and is assumed to be the instruction following the last one
disassembled for subsequent uses of this command it no address is explicitly
entered. If no Ending address is specified, 23-26 bytes will be contained 1in
the listing depending on the length of the last instruction. The syntax is:

L[ ][Start] [End]

A sample of an entry and the resulting output with an arbitrary program 1is:

-1120 127 <-- Entered
0120 CDACO1 CALL 01AC <-—~ ..displaved
0123 21FAFF LD HL,FFFA

0126 19 ADD HL,DE

0127 7E LD A, {(HL)

Note that the actual bvtes included in the disassembled instructions arc also
listed in contrast to other similar programs to provide additional information
for you. Additionally. an extra blank line is displaved after al!l uncondi-
tional jumps and returns to serve as a visual representation as an absolute
change in control flow. The mnemonics are standard Zilog Z130 codes.

6.3.2.9 Move Memory Contents. [ M ]

This command permits blocks of data to be moved within memory. Memory addre
bounds checking is performed to insure that overlapping addresses are handl]
correctly so that minor shifts in blocks of data may be accomplished. T
svntax for this command i1s:

e
he
M[ JStart End Destination

6.3.2.10 Set File Name for Read/Write. [ N ]
This command is uned to set the file name and optional type prior to a read or
write operation. The name remains active until changed or BPDBUG is exited.

The syntax 1is:

N[ JFileName[.FileTyp]

6.3.2.11 Send Value to Output Port. [ 0]

This command forms the complement of the Input command covered above. It
sends a specified byte to the addressed Output port. The syntax 1s:

O[ JPort num Value
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As with all arguments. if more digits than the number needed are specified.
only the last two (for a Byvte) or four (for an address) are used in the ex-
pression.

6.3.2.12 Read a File into Memory. [ R ]

This command reads the file specified by the Name command into memory at the
default address of 100H (if no offset is specified), or at a starting address
of Offset+100H. The Offset value must be specified in Hexadecimal. The
svntax of the Read Command is:

R{ J[Offset]

When the file is loaded, vou will be informed of the current setting of the
default address for the base of current memory (PC value) and the byvie after
the last one Joaded by the Eead Command (Next)., The displavy might appear a-:

Nert PC
0880 D00

6.3.2.13 Activate Trace Mode. [ 71

To assist in debugging programs., a Trace function is included which is act:-
vated with this comnmand. Upon encountering a breakpoint (See X Command belov
the prozram enters the Trace mode in which each instruction is trapped and the
state of tho processor disp’ ved alonz with a Disassenbled listine of the
instruction.  Entering o sincle letter T activates the Trace Mod. .

racwent o oo progran run with Trace On i

SOZOHOPONAICT  A=02C BI=000C DE=000C HL=0000 SP=01CC

IX=A4LE TY=FFFE 0100 C30BOH1 JF C10L
SOZOHOPONTCT  A=0C BC=0000 DE=000C HL=0000 SP=010C

IX=A4rz [Y=FFFE 010B  2A0500 LD HL, (0004
SOZOHOPONTCD  A=00 BC=0000 DE=0000 HL=52C3 SP=0100

IX=A4AL TY=FFFE 010E CDBDQ7 CALL 075D
SOZOHOPON1CG  A=00 BC=0000 DE=0000 HL=52C3 SP=00FE

IX=A4AE IY=FFFE 07BD 7C LD AL H
SOZOHOPONICC  A=5Z BC=0000 DE=0000 HL=52C3 SP=00FE

IX=A4AE TY=FFFE 07BE B5 OR L
S1ZOHOPONOCD  A=D3 EBC=0000 DE=0000 HL=52C3 SP=00FE

IX=A4LE IY=FFFE 07BF C8 RET Z
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6.3.2.14 De-Activate Trace Mode. { U]

This command turns the Trace Mode Off so that subsequent executiorn occurs at
full speed with no trapping. Entering a single letter "U" deactivates the
Trace Mode.

6.3.2.15 Write File to Storage. [ w1

This command is the complement to the Read command covered above. It assumes
that the data to be written starts at 100H and writes the specified number of
236-byte blocks to the file last specified with a "Name" command. The syntax

of this command is:

w[ J#Blocks

6.3.2.16 Set Breakpoint. [ X 1]

This command is used to tag locations within the program to be executed under
BPDBLG which. when executed. will temporarily stop executing and either returr
t¢ the BPDBUG prompt or print information for the Trace output. Uy to two
breakpoints may be active at any point in time. The svntax is:

X[ JAddress

6.3.2.17 Clear Breakpoints. [ 2 ]

This command clears all breakpoints set with the XN command cited above.

Entering the single letter "Z7 clears all breakpoints.
6.3.2.18 Display On-Line Help. L 21

Entering a single Question Mark (7?"7) as a command displavs the Build-In help
display containing a summary of the commands available from within BPDBUC.
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6.4 BPFORMAT - Floppy Disk Format Utility

BPFORMAT i1s the general-purpose format routine for Floppy Disk Drives in the
B/P Bios systen. It automatically adapts to the specific hardware used in
your computer to present a single interface across a wide range of platforms.
and incorporates the ability to format disks in formats not implemented in
your computer. This capability allows you to format disks for exchange with
other users in their native disk format using the same liibrary of alien disk
formats used by the EMULATL program (see 6.8).

This program is B/P Bios-specific and will not function under other Bios
systems. Its operation is the same under banked or unbanked systems. and with
the many tvpes of phyvsical Disk Controller integrated circuits available. In
the initial version. the following Controller tvpes are supported:

765 1692 1770 1771 1772 1790 1791
1792 1793 1795 2790 8473 9266

6.4.1 Using BPFORMAT.
6.4.1.1 Built—in Formats.

The simplest way of formatting diskettes is to use one of the formats included
in the currently-running B/T" Bios. BPFORMAT mav be invoked by simply entering
the program nanic. or by followine it with a drive letter and colon as:

BPFORMAT D:

drive associated wi

Optionally. a Named direciory may replace the drive letter and will format th
Pth the ramed dirvectory.  For example. if a directory named
WORK: 1s define:d 1o he Drive Ci. User 10, the command

BPFORMAT WORK:

would formut Drive @ ¥hen invoked In cither of the above manners., DBPFORMAT
will 1ist the built-in formats available for this drive from those included in
the fije DITLLIB {and optionally DPB2Z.LIR. see sections 4.1 and 4.2). Onlv
thosc formats which exactly match the drive characteristics will be presented.
so only 80-track formats will be offered for an 80-track drive and so forth.
For example. the offerings for a 40-track 5.25" disk drive mav result in:

Available formats are:
A - Ampro DSDD B - Ampro SSDD
Select format (°C to exit) :

As precautions against inadvertently formatting diskettes., confirmation
prompts are included as the program progresses, and the opportunity exists to
escape from the format program to Command processor. An example appears at
this point where a Control-C aborts the format operation.
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6.4.1.2 Library Formats.

If formatting of a diskette is desired in a format not supported by the built-
in selections featured in the executing Bios, the library of formats used by
EMULATE (see 6.8) may be used. Reasons for using the librarv may range from
the need to format in a mode used on another type of computer to a choice made
internally unavailable by sizing constraints, as when tailoring a system tor
Boot Track installation. Whatever the reason, this flexibility is offered as
an inherent feature of B/P Bios and is specified by specifving the L Option
when invoking BPFORMAT. If specifying the desired drive on the command line
as in either example above. simply add the option character at the end (with
optional slash) as:

BPFORMAT D: L
7f vou wish to be prompted for the drive letter as part of the progzram {flow.
the slash becomes mandatory to inform BPFORMAT that you are specifyving the
Library option instead of Drive L:. The invocation thereby becomes:

BPFORMAT /L
When executed with the ILibrarv option, you will be presented with a menu of
formars which mav be used with the physical drive as defined in the Eios

header. A sample display appears as:

Availablie formats are:

A - Actrx SSDD B - Ampro SSDD C - VT180 SSDD D - H~100/4 1D
E - H89/40 1S F ~ H89/40 1D G - H83/40 1X H - Kaypro 2

I - Oshorne 1S J - Osborne 1D K - Ampro DSDD L -~ H-100 DSDD
M - H83/40 2D N - H89/40 2X O - QC-10 DSDD P - Kaypro 4

Q - MD-3 DsDD R - PMC-101 S - Sanyo 1000 T - TV 802/803
U - XBIOS-3 2D V - XL-M180 T2

Select format ("C to exit) :

Entering one of the letters corresponding to a format will set all parameters
and proceed with the format operation. Entering a Control~C at this point
will return vou to the Command Processor at this point avoiding any inadverti-
ent disk formatting.

The Assemblv source to the Format library is provided in the B/P Bios package

as an aid in accepting formats not included in the default distribution pack-
age. or to experiment with new formats.

6.4.2 Configuration.
Two options exist for custom tailoring BPFORMAT to operate in a method vou

find most comfortable. The first is a Quiet option which will minimize extra-
neous outpul to the Console. Tt is set by a Boolean flag consisting of a Byte
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at an offset of 11 (OBH) bytes from the beginning of the program. A Zero byte
in this location signifies Verbose operation where all defined prompts and
status information is displaved. A Non-Zero value (normally OFFH) indicates
that Console output should be minimized with only essential output displayed.

The second option is for selection of the File Name and Type to be used for
the Library of formats used with the L option. The default value of this
entry is ALIEN.DAT (in formatted FCB form) which is also used with the EMULATE
program. This field begins at an offset of 12 (OCH) bytes from the beginning
of the program.

6.4.3 BPFORMAT Error Messages.

Must be wheel to FORMAT!!!
As a safety feature, onlv users with Wheel privileges mav format
diskettes. This error message identifies an attempt without the proper au-
thorization,

**¥x FRROR ! Not B/P Bios, or 01d Version !

In most cases. this error will be seen if an attempt is made to
format a disk under a Bios other than B/P Bios. If some of the mandatory data
Structures have been altered. or if an attempt is made to run the release
version of E/P Bios under one of the earlv test versions of B/P Bios. this
message will also be displaved.

**x ERROR ! The selected format is not supported by FORMAT!
This error will be displayed if a format from a library of formais
is incompatible with the specified drive. such as if a 5.25" format is scleci~
ed for an 8" drive.

*** ERROR ! The detected FDC is not supported by FORMAT!
The Bios reported a Floppy Disk Controller (FDC) that is not in
the list of Controllers supported by BPFORMAT. To view the list of con-
trollers supported. view the internal Help by using the double-slash option.

**x ERROR | Disk is Write Protected!
An attempt was made with the Write Protect Tab ON (for 5.23"), OFF
(for 8") or in the Protect position (3.5") for the specified disk. Set the

disk to Read/Write by altering the physical setting and try to format the disk
again.

**x ERROR ! Disk won’t recalibrate

The drive heads could not be restored to Track O position. This

error is often due to a failure in the drive mechanism, but can also be causcd
by deformed diskettes or loose drive cable.

Format Error : xx
An error was detected during the format process. The "sx" will bhe
the Hexadecimal byte returned by the Bios portion of the format routine. and

bits set to a "1" value should represent an error code decipherable from the
FDC Data or programming sheet.
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+++ Can’t Open : fn.ft
BPFORMAT could not open the format library file. To access a
format library. 1t must either be in the default library. or accessible from
it either via the PUBlic bit or along the ZSDOS path.

No formats available for this drive!

This error will be reported if no formats {(internal or from a
format library, depending on how it was invoked) are supported on the speci-
fied drive. For example, if all internal formats are for 5.25/3.3" drives and
the target drive is specified as an 8" drive., then no formats will be avail-
able 1f BPFORMAT is invoked using the internal! format method of operation.
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6.5 BPSWAP - Logica! Disk Swap Utility

This utility allows vou to exchange the drive letters defining two logica!
drives or partitions within the svstem. It performs any operations necessary
to properiy adjust the Operating System to account for drive redefinition., and
relogs both drives using Dos Function 37 to force rebuilding of the Allocation
Bit Map.

BPSWAP is a B/P Bios utility and will not execute under any other system. It
may be operated in an interactive mode, fully "expert” mode with arguments
passed on the command line, or a combination where the first drive letter is
passed on the command line and the second entered in response to a query. [
running in the interactive mode, entering a Control-C instead of a drive
letter will interrupt the program and return to the Command Processor. BPSWAT
is Te—executablie under ZOPR with the "GO command.

6.5.1 Using BPSWAP.
6.5.1.1 Interactive Operation.

To execute BPSWADN in thu interactive query/response modo. simply invoke

e

1 . . el ©
prozran by entorineg 1Us name as:

The proora v that the systom 18 tunning a B/P Boos. gnther anierna
data Tron . environment. and display the prompt:

First Drive to Swap [A..P] :
AU this drive Jetier or lowercase] should be entored wuhin
the spocifs e o AT All invalid characters. excopy £
Control - ab result in repeated prono !
{ drine letter s detectod. the sooond
Pikewise recuested wi

Second Drive to Swap [A..P]

: Boresponds to entries at this peint in an identical manner to the first.
repeatedly promoting for a valid letter. or the abort character. When a velir
letter is tecvived. cach logical drive is reassigned to the phvsical defini-
the other,

L-

6.5.1.2 Command Line Operation.

BPSWAP can accept and parse drive letters passed to it on the Command Linc in
ordcer to include drive exchanges in Startup scripts or other alias command-.
To invoke the program in this manner. enter the program name with two drive
letters in the range of "A" through "P" with a delimiter between each field.
Each of the drive letters mey be followed bv an optiona! colon. Delimitins
characiers a.o Tal. space. and Comma. A summary of the complete syiitay s

BPSWAP <Drvi1>[:] <tab! !,> <Drv2>[:]
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To illustrate. the following are valid commands executing BPSWAP:

BPSWAP A: E: <-- Exchange E drive with A
BPSWAP D,H <-- Exchange D drive with H

If an invalid character is detected for either or both of the drive letters
when called in the Command Line mode. operation automatically reverts to the
Interactive mode and the respective prompt(s) will be given for valid drive
letter{s). This feature permits a hybrid mode of operation to be specified
wherein the first drive letter is passed on the Command Line. and the second
entered 1n response to the second drive prompt.

6.5.2 BPSWAP Error Messages.
The only error message which may be printed by BPSWAP 1s in response to inter-
na! routines which validate the presence of a B/P Bios. Anyv attempt to run
this utility on other Bioses results in the error:

+++ Not B/P Bios ... aborting +++

afier which point the program aborts and control returns toe the Command Pro-
cessor. No effect on drive allocations will occur 1f this error is displaved.
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6.6 BPSYSGEN - System Generation Utility

BPSYSGEN is our generic version of the classic SYSGEN program used to place an
executable svstem image onto the boot sectors of a Floppy or Hard Disk. It
uses information provided by the Bios in the form of DPB/XDPB data (see 5.2.3)
which defines the physical and logical drive characteristics to write system
information from the svstem tracks of one drive to another, or from an image
produced by MOVxSYS (see 6.16) to the boot tracks of a drive.

6.6.1 Using BPSYSGEN.
6.6.1.1 Interactive Operation.

The basic Interactive mode is initiated by simply entering the program name at
the Command Line prompt as:

BPSYSGEN

You will first be prompted for the source drive from where to obtain a boot-
able system image. then for a destination drive to save the image. To provide
a visual clue that the program is executing, a series of periods is printed on
the screen with each period representing a physical sector of data., At b
conclusion of the operation. the program eXits to the Command Processor
prongpt.

A binary file produced by MOVLSYS (see 6.16) mav be placed on the svsten
tracks of a hard or flioppy disk by specifying the file name as a command :ine
argument as:

BPSYSGEN B:ZSDOSE4.BIN

When activated in this manner. vou will be prompted for the destination drive
letter after BPSYSGEN loads the image file and validates it as a valid svsten
Image.  Alternatively. vou may replace the file name with & drive lettes
followed by a colon to automatically load the image from a specific drive. and
be prompted for the destination drive.

6.6.1.2 Command Line Operation.

A single operation may be completely specified from the command line arguments
thereby avoiding drive prompts. When invoked in this manner. the first argu-
ment specifies the source for the syvstem (drive designator or file) with the
second argument being the drive specification on which to place the bootable
svstem image. The svntax for the Command Line method of operation is:

BPSYSGEN {d: | fn[.ft]} d: <-- d is drive in [A..P]
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6.6.1 BPSYSGEN Error Messages.
*x* Read Error

An unrecoverable error was encountered reading either the bhoot
tracks of a drive, or a specified bootable file.

**x*x Bad Source!
The source drive does not exist or could not be selected.
*xx Write Error

An unrecoverable error was encountered writing the boot tracks of
the specified destination drive.

***x Bad Destination!
The destination drives does not exist or could not be selected.
*x* No System!
There are no valid Svstem Tracks on the Source or Destination
Drive. or an anomalous condition (more than 3 reserved tracks)
was detected.
*** Can’t Open Source File!

The specified boot image file could not be located. or an error
occurred during the atteupted File Open.
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6.7 COPY - Generic File Copy Utility

COPY.COM is a file copy program derived from the ZCPR3 MCOPY tool written by
Richard Conn. It blends the many modifications by Bruce Morgen. Howard Gold-
stein and others in MCOPY48 with further enhancements in the spirit of the
ZSDOS environment. File date stamping is supported for the full range of
stamping capabilities provided by ZSDOS. A user-definable "Exclusion list" is
now supported to prevent copying of specific files or file groups. and two
options to ease file backups with the Archive bit have been added. COPY is
also more user-friendly than MCOPY, and provides increased error checking and
user feedback.

COPY onlv operates in the Command Line Driven or Expert mode. As with the
other utilities provided with ZSDOS, COPY displays a short Help message when
invoked with a double-slash argument as explained in Section 1.2. The Help
message also includes a list of available options along with the effect of
each when included as command line arguments.

While COPY is ready to run without special installation procedures. vou may
wish to change the default parameters to customize it to your operating stvle.
In this manncr. vou can minimize the number of kevstrokes required to perform
routine operations by avoiding passing many options on the command line. To
set default conditions. insure that COPY.COM. COPY.CFG and ZCNFG.COM and
avallable to the system. and execute ZCNFG as described in Section 4.8 of the
ZSDOS 1.0 Manual.

6.7.1 Using COPY.

The basic syntax for COPY follows the original CP/M format by listing the
destination drive/user. an equal sign., then the source drive/user and {ile
namc. An alternate syntax added by Bruce Morgen in MCOPY4S permits specifving
transfers in the “Source-Destination” form popularized in MS-DOS. In this
alternate form. you first enter the source drive/user and filename. a space.
and then the destination drive/user and optional filename. Using the normul
svimbology. the syntax is summarized as:

CoPY dir:[fn.ftl=[dir:]fn.ft,... [/Joptions
or
COPY [dir:]fn.ft dir:,... {/]options

If no destination filename is specified. a number of unique files mayv be
copied to a specified directory by catenating source files separated with
commas. Where a destination file name is specified, both source and destin:-
tion file names and tvpes must be free of wildcard characters. This popular
"Rename” feature in a copy was a much requested addition to the ZSDOS copy

utilitv, Options to tailor the actions of COPY may be appended after the
source file list.

Yot another method of transferring files was retained from the original MCOPY

TOOt S, If no destination drive/user is recognized in the command line argu-
ments. all referenced files will be copied to a default drive/user location
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which is contained in the header portion of COPY. The default location is
Drive B. User 0 in the distribution program. but may be changed as described
below. If options are desired with this syntax. the slash option delimiter is
Mandatory. The syntax for this method is summarized as:

COPY [dir:]fn.ft,... /options

Various configuration options detailed later allow you to customize COPY to
suit your operating stvle. For example., status displays of each operation mayv
be suppressed for a "Quiet" mode. verification that copied files match the
original (or at least produce the same error check code) mav be enabled or
disabled. etc. If a method of Date and Time Stamping is active under ZSDOS.
the original Stamp information will be transferred to the destination file.
The following examples in the "Verbose'" method of operation will serve to
illustrate by copving a file from the current Drive and User area to tht sane
drive. User 10,

COPY ZXD.COM 10:

COPY Version 1.71 (for ZSDOS)

Copying C2:ZXD .COM to C10:
=> ZXD .COM. .0k (Dated) Verify..Ok
O Errors

In this case. No file of the same name existed in the destination area. but
some form of File Stamping was active. so the source Stamp information was
successful lv transferred to the destination. Performing the same actiivity
with the other syntax now produces:

COPY 10:=ZXD.COM

COPY Version 1.71 (for ZSDOS)

Copying C2:ZXD .COM to C10:
-> ZXD .COM Replace Same (Y/N)? Y..Ok (Dated) Verify..Ok
O Errors

Since COPY now detected a destination file of the same name. and TFile Stamping
as well as duplicate checking (another option flag) were in effect, COPY
compared the Last Modified dates for both source and destination files.
Finding a match. the prompt "Replace Same” was issued. and received a (Yles
response to copy the file anywav. Other responses, depending on the results
of the date comparison are '"Replace Older". which means that an older file
exists on the destination. and "Replace Newer" which means that you are trying
to replace a newer file on the destination with an older version.

A similar error check is made if a duplicate file is found to determine if the
file was found with the PUBlic Attribute bit. If a Public file is detected on
the destination drive. a warning to the effect is printed. Answering Yes to
replacement at this point will result in a Read-Only error unless ZSDOS has

-

been set to permit writes to Public Files (see 2.8.3 of the ZSDOS 1.0 Manualj.

As stated earlier. COFPY has no Interactive mode of operation per se. but the
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Inspect option provides a means to select files for transfer in a somewhat
interactive manner. In this mode, all files seliected by the file specifica-
tion in the command line are displaved, one at a time, and you may enter "Y'
to copy the file. "N" to Not copy the file, or "S" to forget the rest of the
selected files. An example copving all files from the current Drive and User
to User 10 is:

COPY *.* 10: /I
COPY Version 1.71 (for ZSDOS)

Inspect —— Yes, No (def), Skip Rest
BU16 .COM ~ (Y/N/S)? Y
BU16 MZC - (Y/N/S)? N
COPY .OOM - (Y/N/S)? Y
COPY .280 -~ (Y/N/S)? S

If operating in the Verbose mode. status on each file will be printed as the
coples progress.

6.7.2 COPY Options.

Several option characters are available to customize COPY opevations. Most of
these options may be set as default conditions using Al Hawlev's ZCNFG Config-
uration Utility. Alternatively. vou mav enter anv of them on the command |ine
to alter the funcu.ons of a single operation. The command line option charac-
ters are ax follows:

A - Archive

E - Test for File Existence

I - Inspect Files

M - Multiple Copv

N - No replacement if File exists

O - Test Existence of R/0 Files on Destination
Q - Quiet

S - exclude System Files

V - Verify

X

- Archive Only if File exists

From the brief syntax summaries listed above., you will note that the standard
option delimiter. a slash, is optional if both source and destination specifi-
cations are listed on the command line. If only one specification is listed.
1s when copying to the default drive. the delimiter is Mandatory. Each option
is described in the following paragraphs.

6.7.2.1 Archive Option.

When this option is active either by specifving in the command line or as a
default. only files which do Not have their Archive Attribute set wil! be se—
lected. After the selected files are copied. the Archive Attribute on the
Source file will be Set to indicate that the file has been "Archived'. When
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used in conjunction with the default drive and user settings. the A option
provides a simple method of archiving files in a single user area. The de-
fault for this option is Off. for No control of selection bv the Archive
Attribute. Adding the A option to the command line reverses the configured
setting.

It should be noted that this option is incompatible with the "M" (Multiple
Copy) option. The first copy operation will set the Archive bits on selected
files, and they will not appear in subsequent copies.

6.7.2.2 File Existence Option.

This option controls the test for an alreadv-existing file on the destination

drive by the same name. Adding the E option to the command line argument
reverses the configured setting. The default in the ZSDOS distribution ver-
sion 1s On. or Check for Existing files. This option does not affect the

check for PUBlic files on the destination drive. which is always active.

6.7.2.3 Inspect Files Option.

As 1llustrated previously. the I option provides & means of selectively copyv-
ing files. without entering the name of each file. The distribution defaul:
for this option is Off, or do Not inspect the selected file list. Specifyving
this option on the command line argument list reverses the configured setting.

6.7.2.4 Multiple Copy Option.

This option may be used to copyv a file. or group of files to the sane diive
several times. as when making several copies of the same file group on differ-
ent disks. A prompt 1s given before each copy operation begins., and you may
abort at the prompi. or change disks before beginning the copy. The distribu-
tion default for this option is Off. for No Multiple copving. Adding the M
option to the command line argument list reverses the configured settaing for
this option.

6.7.2.5 No Replacement Option.

When added as a command line argument. the N option will not allow replacement
of a file which already exists on the destination Drive/User. This option
cannot be configured. and alwavs assumes the same initial state when COPY is
calied. The default initial state for this option is Off to permit replace-
ment of existing files.

6.7.2.6 Read-Only File Test.
This option. when added as an argument. reverses the configured setting of a

flag which checks for the existence of file(s) satisfyving the specified nanme
and tvpe with the Read-only attribute set. If this flag is active and a Read-
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only file is located satisfying the criteria. the file will not be automati-
callv overwritten. The E (File Existence) flag will still dictate how other
files are handled.

6.7.2.7 Quiet Option.

When used on a system with ZCPR3, this option causes a reversal in operation
of the ZCPR3 Quiet flag. If the ZCPR3 Quiet flag is active. COPY with the Q
option operates in a Verbose mode. If vou do not use ZCPR3, or the ZCPP3
Environment defines the Quiet flag as inactive, this option will disable
unnecessarv console messages for a Quiet mode of operation. There is no
default condition for this option, and it is only effective for a single call

of COPY.

6.7.2.8 System Fiies Option.

This option controls whether or not files with the SYStem Attribute set will
be Jocated by COPY. The distribution default is Off to include SYStem files
in COPY file lists and permit copying of such files. The default may be
configured as described below. and the default may be reversed by adding an S
in the command line option list.

6.7.2.9 Verify Option.

To add a measure of confidence that no errors occurred in a COPY operation.
the Verify option may b activated. When active. the destination file 15 read
in order 1o compute & Jvelic Redundancy Check (CRC) word. This word is then
compared 1o a value calculated when reading the source file. If the two
values match. vou can be reasonably sure that the destination file 1s & true
copyv of the source file. The distribution default for this option is True 1¢
verify each file copied. This option may be changed by configuration. o
reversed by addine a V to the command line option list.

6.7.2.10 Archive if Only if File Exists Option.

Occasionally. you may wish to update frequently archived files to the sam.
destinations in a simpler manner than naming each file. or by using the In-
spect option. The X option was created for just this purpose. When this
option is added. COPY first searches the source directory for files which have
not been archived. then checks the destination directory for each file. If a
match is found. the file is copied. and the source file deleted. unless it is
marked as Read-Only. There is No configurable setting for this option which
is alwayvs assumed to be OFF when beginning COPY.

0
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6.8 EMULATE - Alien Disk Emulation Utility

EMULATE locks any or all Floppy Disk Drive{s) to specified formats. native or
alien. from a Database of formats. It may also be used to displav current
settings and restore drives to auto-selection if the Bios was assembled with
the AutoSelect option (see 4.2). The Floppy Disk format information is con-
tained in a file named ALIEN.DAT whose use is shared with BPFORMAT (see 6.4).
This sharing of a common database of formats allows formatting, as well as

reading and writing of a large number of the hundreds of formats used by CP/M
vendors over the years.

6.8.1 Using EMULATE

This utility is only usable with B/P Bioses which have been assembled with the
Auto-Select option (AUTOSEL) active, This is the normal mode for release
versions of B/P Bios, although some versions placed on the boot tracks of
floppy disks mav have a scaled-down complement of built-in formats to reduce
the system image size (see 4.3). EMULATE can be executed either in an inter-
active query/response mode or in a command line “expert” mode with arguments
passed on the command line. The EMULATE svntax is:

EMULATE // <-- Print Built-in Help Summary

EMULATE [/1X <-- List Current Floppy Format Settings

EMULATE [/]U <-- Return All Tloppies to Autoselect

EMULATE <-- Execute in interactive Query/Respons¢ modce

EMULATE d[:] <-- Select format of Drive d: interactivelv

EMULATE d[:] [nn] <~- Set Drive d: format to entry nn (expert)
To keep the numboring of formats in the Database {ile constant. thereby allow-
ing the export mode of contiguration. all formats in the ALIEN.DAT tile arc
loaded without validation against the actual drive parameters. Once a Jormat

is selected. the requited drive characteristics (disk size. number of sides.
speed and number of tracks) are compared 1o the physical drive parameiers
contained in the B/F BRios header structure (see 5.2.1. CONFIG+35}. i the
selected format can be accommodated by the physical drive. then the format
information is loaded into the Extended DPH/DPB fields for the specified drive
and the format locked to prevent re-assignment on warm boots.

The following formats are currently included in the ALIEN.DAT file. the source
code for which is included in the distribution version of B/P Bios as
ALIEN.LIB:

1 Actrx SSDD 2 Ampro SSDD 3 VT180 SSDD 4 H-100/4 1D
5 H89/40 1S 6 H839/40 1D 7 H88/40 11X 8 Kaypro 2

9 Osborne 1S 10 Osborne 1D 11  Ampro DSDD 12 H-100 DSDD
13 H89/40 2D 14 HB89/40 2X 15 QC-10 DSDD 16 Kaypro 4

17 MD-3 DSDD 18 PMC-101 19 Sanyo 1000 20 TV 802/803
21 XBIOS-3 2D 22 XL-M180 T2 23 Ampro SSQD 24 DEC Rainbo
25 Eagile-lIE 26 H89/80 1D 27 H89/80 1X 28 Ampro DSQD
29 Amstrad WP 30 H89/80 2D 31 H839/80 2X 32 XBIOS-4 2Q
33 CCs  SSDD 34 1BM 3740 35 Bower 871D 36 TTek SSDD

37 Bower 8"2D 38 CCS DSDD 39 TTek DSDD2 40 TTek DSDD1
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Current drive format allocations mav be examined at anv time with the X option
which will list the 10-character name the format assigned to each floppy drive
in the svstem. or state that it is Autoselecting. The U option removes all
fixed formats, returning them to Autoselecting.

6.8.2 EMULATE Error Messages

+++ Can’t Open Database File +++
EMULATE could not locate the ALIEN.DAT file in the currentlw
logged directory. Solutions include setting the PUBlic attribute of ALIEN.DAT
and insuring that the Dos Path includes the drive containing the file.

+++ Format Not Supported on this drive!
Self-explanatory. Commonn causes of this error are seiecting an
SO0-track format on a 40-track drive. or an 8" formac on a 5.257 drive. Check
the ALIEN.DAT source code to determine anyv needed data on the exact drive
requirements for each format.
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6.9 HDBOOT - Hard Drive Boot Utility (tailored)

HDBOOT is a specialized routine which is only available for those computers
which feature the ability to boot from Hard Drives from a cold start such as
the YASBEC and Ampro Little Board computers in the initial version. HDBOOT 1s
a customized utility which is tailored for specific versions and will not
execute on B/P Versions which it does not recognize. It modifies the boot
record of a Floppv Disk System image placed on a drive by BPSYSGEN {see 6.6)
to allow the syvstem to be started from the Hard Drive at power-on or from a
svstem Reset.

6.9.2 Using HDBOOT

HDBOOT 1is extremely simple to use., and accesses the B/F Bios Data siructures
of the target svstem for anv svstem-specific data reguired. such as initiali-
zation parameters for the Shugart/Nebec controlier tyvpes. When invoked. th
exi1sting syvstem is checked to insure that it is a valid B/P Bios version. I
valid. vou will be asked to specify which of the three possible phvsical S0:1
units to access. and trom there on the operation is automatic. A sampic
screen for a successful execution of this utility is:

S

B/P HDBOOT Utility V1.0 31 Aug 92
Copyright 1982 by H.F.Bower/C.W.Cotrill

Configure whicn unit for Booting [0..2]1 : O
Target Controller is : Seagate SCSI
...Reading Boot Record...

...Writing Boot Record... Ok..

AQ:BASE>_

It should be noted that o svstem must have been placed on the target un:t with
BPSYSGEN ({sec 6.0V before executing this utility. or an errcy message wiil be
issued and the operation aborted.

6.9.3 HDBOOT Error Messages

**x No System!
The spccified target Unit does not contain a valid Boot Systen.

(VT

Place a valid Boot Track svstem on the unit with BPSYSGEN and execute HDBOOT
again.

**xx Invalid Unit Number **x 4
The Unit number specified on the command line 1s invalid. Eather

GO or U27. or the unit i1s not oactive.

"

it 1s not
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***x Jnvalid Boot Record **#

The Boot Record existing on the specified Unit is not valid for
this tvpe of Computer. Normal causes are no system currentlv exists on the
specified unit or the svstem in place is not a valid one for this system.
Both of these may be corrected by placing a system on the first phvsical
partition of the unit with BPSYSGEN (see 6.6)

+++ Image is Not B/P Bios, or Wrong Version +++
The image read from the Boot Tracks of the specified svstem was
not a valid version of B/P Bios. The two most common causes of this are: not
placing a Boot System on the Svstem Tracks with BPSYSGEN, or altering the
fixed data structures of the Bios source code in a way which violates the
standard layout resulting in a system which cannot be recognized.

+++ Unit Not Active! Run BPCNFG to Set Drives.
The specified Hard Drive Unit (0, 1 or 2} was not tageed as an
active unit. This can be changed bv first executing BRPCNFG (see 6.2} on the
executing memory svstem. then re~invoking HDBOOT.

+++ Not B/P Bios ... aborting +++

An attempt was made 1o execute this utility on a system which was

not running under B/P Bios.  Boot the svstem with a B/P Bios-equipped syvsten
and 1ryv again.

¥*x*x Read Error
An unrecoverable error occurred while trving to read the tare -t
svsien s boot Record. This 15 most often due to media errors on the firs
cviinder of the target unit and cannot be rectified. Another cavse mav be an
incorrect definition of the physical characteristics of the contruller and,/or
drive,

***x Write Error
Anounrecoverabie error occurred while trving to write the modified
Boot Recort to the Hard Diive unit. 1f a second attempt at execution is
unsuccessful. it probablv indicates either an incorrect phvsical definition of
the Hard Drive un:it. or unrecoverable media errors on the first cviinder of
the drive.
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6.10 HDIAG - Hard Disk Format/Diagnostic  Utility

HDTAG is a generic B/P Utility program to Run Diagnostics, Format. Verify and
examine Hard Drive parameters using anv of the defined controller tyvpes in &
B/P Bios system where such capabilities are defined. The ability to select
the controller type in the beginninz of the program is allowed to enable you
to check and initialize drives using controller types other than that defined
in the executing Bios for added flexibilityv. The following controller tvpes
are handled in the initial B/P Bios release:

Adaptec ACB-40004A

Shugart 1610-3 / Xebec 1410A
Seagate SCSI

Shugart 1610-4 (Minimal SCSI)
SCSI-2 subset for Conner and others

6.10.1  Using HDIAG

This utility ool oniv operates in an Interactive mode. so it i1s simply in-
voked with 1ts name and no arguments (other than the standard double-slash
Help reguest). VWhen activated. 1t reads the controller type frow the BE/P Biow
header structure and asks vou 1f this 1s the controller type you wish to usc.
If vou wish to use a different coniroller tvpe. such as diagnosing a Seagate
SCST drive from o svstew which has an Adaptec controller for normal use. vou
mav alter the controller definition for the remainder of the HDIAD session,
7o ointeraciion through 1o the mein loop prompt may appear as:

B/P Bios Hard Disk Utility V0.6, 25 May 92

Controtller = Adaptec Ok ([Y]/N} ? ¢ N
[0} Owl, [1] Adaptec, [2] 1410/1610-3, [3] SCSIi, [4] 1610-4, [5] 8CSI2 : 5

Format
- Verify
Run Diagnostics

Functions:

]

T o<
I

Show Disk Parameters

Select (~C or ESC to Quit)

6.10.1.1 Show Disk Parameters. [ P ]

If you are running HDIAG on a Hard Drive Unit which is already defined in the
Bios and was previously formatted, or one of the self-identifying SCSI drives.
then vou may view the current drive parameters with the P command. The dis-
plav varies with the controller type and the amount and tvpe of information
that is available. Some of the data may be from Bios definitions. and other
data from cither the controller (e.g. Adaptec) or the drive electronics (SCSI
or SCSI-2). Samples of the forms of information are:
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Unit : O CONNER CP3100-100mb-3.5 <—— S{CSI1 setting
Total Blocks = 204864 (12804 Eq. Tracks)
Sctrs/Track = 33
Sector Size = 512
Interleave = 1
# Cylinders = 776

Num of Heads = 8

Unit : 0 <-- Adaptec ACB-4000. Svquest SQ-312 10 MB
Total Blocks = 22140 (1383 Eqg. Tracks)
Sctrs/Track = 18
Sector Size = 512
# Cylinders = 615
Num of Heads = 2
Reduced Wrt. = 615
Precomp. Cyl = 615
Step Rate = 12 uS Buffered
Media type = Removable

Landing Zone = 615

6.10.1.2 Hard Disk Diagnostics [ D]

Some drives feature bulli-in diagnostics routines vwhich test the unit's elec-
tronics and media. Other systems simply execute the power-up scquence whech
generally Inciudes a scquence of self-tests. Normally. only the re-initialize

function can be reilicd on. and is included in the standard suite of HITAG
functions with this command.  Sample output resulting from this function is:

SeTect ("C or ESC to Quit) : D

Unit Number [0..2] (°C or ESC to Abort) : 0O
Re-Initializing Unit : O ..Ok

..Waiting for Ready..

Pauses may occur in the €\L ution of the sequence, most noticeabiv afrer the
status prompt statine "Re-Initializing Unit" before the "..OL" appears.
Depending on the exact svstem. this time is often when the actua? controlier
electronics are being checked. and may involve moving the drive head whiclh can
be a time consuming task. There is also a pause verv often after the pPrompt

Maiting for Ready..". particularly if the heads were moved and must be re-
positioned over the outer cvlinder of the drive. When the drive returns &
ready status. then the main selection menu is again displaved and HDIAG is
ready for another command.

6.10.1.3 Verify Drive Media {vi]

This function permits evaluating the condition of a formatted drive to identi-
fv defects to a varyving extent. By using a mix of defeating the Error Cor-
recting code where possible. and enabling or disabling the Individual Secto:
checks. a relatively extensive. albeit often time consuming. non-destructive
status of the drive unit mav be obtained.

101



HDIAG B/P BIOS UTILITIES

~

Select ("C or ESC to Quit) : V

Unit Number [0..2] (7C or ESC to Abort) : 0

Verify Individual Sectors (Y/IN]} : N
Verifying Unit : O CONNEE  CP3100-100mb~3.3

Block 891
...aborted. ..

6.10.1.4 Format Drive [ F ]
Setting all of the data storage areas on the disk to a constant value. and
renewing the contro! infeormatior on the drive is the purpose of this function.
1t is destructive, and anyv data on the drive will be lost. For this reason.
several checks are included in the program to insure that yvou do not inadver-
tently activate this command.

While most of the information needed to format a drive is avallable Trow
either the built-in data which can be read from the drive or controller. or
from the Bios data areas. some items are still required from the user. You
will therefore be asked to provide any data necessary to format the drive. 1v
the older SAST svstems (1610-3. Xebeco. etc) this can amount to a considerable
number of entries. TFortunatelyv. formatting of drives is not often required.
and the method of {ormattine used in HDIAG is flexible enough to allow a widc

range of devices 1o be connected.

6.10.2 HDIAG Error Messages

Several error messages will be presented for specific problems encountered in
the operation of HLUIAG. Manv of the messages will Dbe spec:iic 10 certain
cperations. and others will change the specific information depending on Ul
capabilities of the controller type selected. The most general of these
concerns the SCSI/SAs! Sense¢ command. The Newer SCSI svstems use "Ixtended
Sense’” which can return more information than the basic Sense values.  When
Extended Sens. is detected. the "Rev” value is displaved in many error messag-
es rather than the bas-ic "Sense¢” byvte. Consult the programming manua! for the
specific contvoller or drive for the specific meanings of these bytes. such &
message will usually be displayed as:

Error! (Comnd
or Error! (Comnd

XX) Sense: XX
xx) Key = xX

Also, to provide additional information during operation of many of the func-
tions. the raw status byte read from the controller when an error occurs is
also displaved as part of an error message as:

(status = xxH)

The interpretation of the hexadecimal bvte presented may be gathered from the
programming manual for your specific drive or controller tvpe.
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+++ Not B/P Bios ... aborting +++
An attempt was made to execute HDIAG under a Bios other than B/I'.
or modifications made to the Bios altered the locations or values needed to
correctly identify the svstem.

**xx SCSI Block Length Error !

This fatal error message will be displayved if the Command Descrip-
tor Block returned from the Bios 1is too small to allow the extended commands
needed for the requested operation. It usuallv results from alterations to
the Hard Driver module which change necessary values,

***x Controller Not Readable !
HDIAG could not read parameters from the drive or controller.
This will only appear in the R (Read Drive Parameters) function, when the
controller tvpe is "Owl".

**x* No Diagnostics for : <contyp>
The Controller selected cannot perform Diagnostics in a wav thot
HDIAG can access or perform the needed functions. This will only appeur in
the D {(Perform Diagnostics) function,

**xx Verify Not Available !

The specific drive/controller selected has not been defd
quately to allovw verification of the drive. This will only appear
(Verify) function when the controiler type is "Owl’.

+++ 1610-3 Initialization Error...Sense = xxH

An error was detected sending the initialization
o 1610-3 or Nebeo 1410A controiler. Insure that this 1%
tvpe of controller setting for vour hardware configuration.
appeai in the V (Verifyv! function.
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6.11  INIRAMD - RAM Disk Initialization Utility

INIRAMD is a B/P Bios utility that initializes the Directorv of a RAM Drive
and optionally initializes it for DateStamper (tm}. P2DOS. or both tvpes of
file stamps. It contains protective features to preclude inadvertent initial-
ization of an already formatted RAM Disk, and may be command line driven for
execution from within STARTUP scripts.

6.11.1  Using INIRAMD

This utility is designed to be operated with Command Line arguments. but
features built-in defaults which can be configured by either overlaying bytes
in the beginning of the program with new default settings. or by configuring
with Al Hawlev's ZONFG tool. To execute with the default settings. simply
enter:

INIRAMD

The complete syvntax for INIRAWD 1s:

INIRAMD [d:]L{/1{Q][D][P]

6.11.2 Command Line Mode

By entering arguments on the Command Line when INIRAMD is invohed. seveidl
internal default values can be set to the speciiic settings desired at the
time. The first argument expected when parsing the Commandd Line tarl is &
Drive Letter. This ix optional and will override the default drive M: built
into the program. To specify 2 drive other then the default, enter:

INIRAMD d:

Extraneous prompt an! siatus messages can be withheld auring execuiion
INIRAMD by either setting the default "Quiet” flag embedded in the proz
setting the "Quiet” flag in the Environment. or passing a Q as an argument
when invoking the progran. 1itializing the RAM Drive in Quiet mode using the
default drive is then accomp!ished by entering:

INIRAMD Q

You mav aisc specify which types of Date/Time Stamps to add to the RAM drive
during preparation with the P {for P2DOS Stamps) and/or D arguments. If not
operating in the Quiet mode. INIRAMD notifies you which type(s) of Stamping
methods have been added to the RAM Drive after the directory area is initial-
ized to a blank value. Initializing drive M: for both types of Stamps then is
initiated by entering:

INIRAMD M: PD
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{NIRAMD Error Messages

+++ Not B/P Bios ... aborting +++
An attempt was made to execute HDLIAG under & Rios other than B/,
or modifications made to the Bios altered the locations or values needed to
correctlyv identify the svsten.

+++ Already Formatted...Proceed anyway (Y/[N]):

This warning and prompt will be i1ssued :1f INIRAMD detected 1l
dummyv file name used as a tag that the RAM Drive is already formatted. 7Thi-
is most often seen in syvstems that contain battery backed-up RaM and INIkam,
is invoked either directlyv or in a Startup alias script. To minimize the
appearance of this mes<ace 11 vou desire to have the RAM Disk initializead ir
the Startun =script. inciudse the following:

IF TEX M:-RAM,000 <-— Aszume RAM Disk is ¥
INIRAMD M: <-~ Assuming RAM Di«<k 319 &0
FI

+++ Drive d: does NOT Exist
Fither the deiault or explicit drive specitivd 1n activatine
INTREARD was has not been derined to the syvsatem.  One possibiiity iIs that the
MG T ‘

RAN Drive srapned for oan undefined drive letter. Check the drive asston
ments with BTG Optron 5 if you wish 1o check the hrive assienments.

+++ Drive d: is Not a RAM Drive!

Fither the defeuit or expiicit drive ape. P0GOT A T,
INTRAMD was a vaiid drive. but was not a kAYM lrive., 1th the mrevim
eryor. one possib: bty is thot the KA Drive was syap ¢ SIS A
which wos of ancthor v, e BRPONFGO Option S 1o o the Dirave @osio

ment s,
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6.12 INITDIR -~ PZDos Stamp Initialization Utility

INITDIR prepares cdisks {for P2OS-tyvpe file stamping. 1t does this by repiac-
ing everyv fourth entryv in the disk’'s directorv tracks with a time and date
entry which i1s prefixed with a special character (hexadecimal 21). Existing
directory entries in the fourth position are then shifted to the first entryv
in the next logical sector and the initialized directory sectors are written
back to the disk.

ERES R FSEEEEE LS LT ST S WARNTING EEEEF S EEF TS EEETE LTSI ES

* INITDIR should not be run on disks containing valid Date- *
x Stamper file stamps since i1t rearranges directory data. *
¥ To install both DateStamper and P2DOS stamping on one ¥
¥ disk. start with a blank disk., or one with no datestamps x
* of either type and rtur bhoth PUTDS and INITDIR on the disk #
+ before usins 1t. Doing otherwise will invalidate any i
¥ existing stamp data. ¥
R T R SRR P R R L P T TR P PP TR PR FE ST PR F PR

6.12. INITDIR Interactive Mode.

Initdir can be run 0 citner an o interactive mods by simply entering ils nane
at the vommand Prompt. or ) pert Mode” by ospesityving a drive letter as a
argunent on the command jine. In the Interactive mode. Vou will be ’

i
a drive letter whion v b co iy o the deive 1o initjarize with P2hos
11 the Datestampyo:r P TIMEs D Tile 1 detected on the diss. INTHOHE 1osurs o
warning and asks i yvou X proceed or ot (see 60122 beldovi. Tooavoid
the possibiltos Foose U and Dete Stamys information irom batestampor.

this Toul ne shagisd oy be rur on freshiv-tormatted or blank drives. Thie

syntax of INTTD N de summasiZens a0

INITDIR // <e— Print summary help messazd
INITDIR <—- bxecoute 1nointeractive M
INITDIR df{:] <—-- Initialize brive D:

6.12.2 INITDIR Error Messages.

Directory already initialized
The selected disk 1s already prepared for P2DOS stamps.

I1legal drive name
The character entered was not in the range of

t

A" thru P,

Not enough directory space on disk
The directory on the selected disk is more than three-fourths

full. Not enough space 15 availabie to support P2DOs file stamps.

Directory read error
Ar eTTOor was encounteied in readine the disk directiory.
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Directory write error
An error occurred while writinz the initialized directory. 1t
will probably result in loss of tile data.

—~> DateStamper !!!TIME&.DAT File Found <—-
Proceed anyway (Y/[N]) :

The special DateStamper !!'!TIME&.DAT file exists on the disk. 1
other files are also on the disk, most of the DateStamper time and date infor-
mation will be lost. On freshlv-formaited or empty disks, no Datestamper tiic
stamp data exists. s0 it is sale to answer with a Y and initialize the disk.
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6.13 INSTALiIZ ~ Boot Track Support Utility

INSTALI2 - Install (PR, ZSDOS. B/P Bios in a MOVXSYS "tvpe' 1mage
from standard size (2k CCP, 3.5k DOS. 4.375k Bios) files

INSTAL12 is the latest modification to the ZSDOS INSTALOS utility distributed
with ZSDOS 1.0 which automatically overlavs vour computer’s System Image file.
such as MOVCPM.COM (CP/M) or MOVZSYS.COM (ZRIOS) program. or Absolute System
Model file (e.g.. CPMe4.COM) with ZSDOS or ZDDOS to produce a new flie con-
taining ZSD)S/ZLDOS instead of wvour original Basic Disk Operating System.
INSTALL2 also allows vou to set the defaults of various ZSDOS parameters
during the installation process (these parameters may also bhe changed later
with the ZSCONVIG program).

INSTALL2 18 designed to makes the installation process ars easv as possibilc

-‘A(—
With INSTAIIZ vou mav doad files from all drives and user areas trom AJ: to
F3t:.  Error (&1‘”[&0[ tsoentensive. ond Section 6.13.3 o this manua: tuliyv
expiains all INSTALLZ error mpessages. Finallv. yvou mav salely abort INSTALIC
at nearlv &t points by pressing control-o.
usin: NSTALLZ. ensure that anv necessacy files from vour R/ Hia

anc/or ZSPOs histribution DMsk are present:

VioroSot s R forpat-ed assemnbiyv of b/P Bios (MOVOPN = YEs!
GooZShOS L SRE it replacing Operating Syvstem!

o ZUPR3SREFD L Zepb3d. sk or other Comna proc (1f replacing Ot
O INSTAY Pt

The followiny Tiile from vour B/F bios Distribution Disk., CP/M or JRDNOY svnien

sk mus1 also be accestibie:

O MOVESYS. OOM (/) Bios . MOVOPAMLCOM (0PN 0 MOVESYS CeAD TR
O Svsten Image tiie for systems sucn as the Oneac ON/

6.13.1  Using INSTAL1Z.
To tun INSTALTZ, most users shouid simply enter
INSTAL12

at the Commana Prompt. This tells INSTALL2 that vou are installinz a systen
segment over a svsten Image relocation file. such as MOVISYS.COM. MOVCPM.COM
or MOVZSYS.COM. it vou need to install a segment over an Absolute System
Mode! file such as & CP¥MAG, oM. Z5YSTEM.MDL, or Oneac ON! fiie. vou shoul:
enter

INSTAL1Z /A

to run AL D an Absolute mod: INSTALLY now di<plave 119 opentng banne

aindd requests the seame o o Tile as:

108



B/P BIOS UTILITIES

INSTAL12

System Image file to patch (Default=MOVCPM.COM) :
in Relocatable mode. or

Absolute System Model (Default=SYSTEM.MDL) :
in Absolute mode.

You need not enter all ot the information; INSTALI2 will fill in any missin?
items with the default disk. user. or filename. 1f vou simply hit RETURN.
INSTAL12 searches the current directory for the default System Image or Abso-
lute Svstem Model ti1le (MOVNSYS.COM. MOVCPM.COM or SYSTEM.MDL)}. Here are som:

Sample responses:

System Image file to patch (Default=MOVCPM.COM) : B3:
(Sejects MOVOPM.COM on drive "B in user arca i

System Image file to patch (Default=MOVCPM.COM) : 10:MOVYSYS
{select:s MAYSYS.COM on the current drive. user 10

System Image file to patch (Default=MOVCPM.COM) : C:MOV18SYS.OLD
(Selects MOVINSYS. 0L on drive (7. current user area)

Once INSTALLZ tinds the requested fije. it validates vour operat: ng sys:ien
Imac . 11 the ol BOS or RBIOS portions o the System Image or Absoluie
Sisten Model firie are invatid. INSTALIZ2 prinws an error message and quits at
this point.  This may occur 17 an Abscolute Svstem Image was loaded but INsTA-
LOS was invoned without the /A suffix. 1t both methods of caliing INSTALLZ
faii. Tirst ensure that vour svstem image Or generation Program 15 operaring
pProperiv. It vou are sure that vou have a working MOVXSYS., MOVUPM, MOVZSYS.
o1 Absolute Moacl 11)e that INSTALLZ cannot validate. yvou wili need to contac!
vour distributor who wili In:itiate actions 1o Correct vour prodien.

[1 all values in vour operating syvstem file match expecrved paranmeters. ¢
summary of those vaiurs i digplaved. it vou specitieq a Svstem lmage i
fe.g. . MOVXSYS.COM) . the dispiay should be similar to:

Pl

Addresses in system image (as seen under DDT)

CCcP : 0980H Map @ 3610H
BDOS: 1180H Map @ 3710H
BIOS: 1F80H Map @ 38DOH

The addresses shown will probably differ from these, but it both columns
display values other than 0000H. INSTAL12 will correctlv overlayv the three
svstem segment portions of the image with specified files.

1f vou specitied an Absolute System Model, the displav will be similar to:

100



lNQT 12 B/P B!OQ LFH'I?!EQ

Addresses in system image (as seen under DDT) :
CCP : BCOOH
BDOS: C400H
BIOS: D200H

As above. the addresses will probably differ from those in the example, which
are for a 54N svstem.

1t no error messages appears. INSTAL!Z2 has properlv validated your tile. Next,
a menu of choices appears:

Replace CCP
Replace DOS

- Replace BIOS

- Save and Exit
Enter Selection (°C Quits) :

&N -

Te install a new B/F Rios image from yvour assembiv. select option 3. You wiii
be asked to enter tne name of the {ile as:

Name of BIOS file (Default=CBIOS.REL) :

The detault tile tvpe 1 wii and the tiite MUST be 1n MicroSott }di
When o terminating Lart care Keturn 18 entered. either the nome vou ern
the defauit will h& tocated., 5t found. tho size will be evaluated aga
available space 1n i file.  uwften when adding a B/F Lios o g
SVstem generaticn proors DT omap portion of the program wili be relooat-
ed. You wi'l be notified with o messa2e signityving the distante i byvies Uh -t
the map wos rolocatod ia o symp iy oa diagnostic tool. and vou shouid nos
Deoatarmed an The moes =g Foliowins the message ...ovevicving 1o
INSTALYTZ will rerurn 1o 40 menu Tor the next commarnd.

JLREL or FORRAS LIRS 1n caont:

H

teplacenent ot the Processar with 7 PRG
Cal 1o Bics Tep}aawz CrCenT Tnat ne relocation o°F the bit pap 1S possibi
The speciticd Pile woi] erthor 11T and overiay the original. or it will b too

farge and the programn Wwill ex:i wWith an orfror message 1o that efject.

For Zs3his installation. enter a 2. You will be asked for the name ol a sk
Operaling Svstem fiie as:

Name of DOS file (Default=ZSDOS.ZRL)

The default file tvpe at this point is ZRl, but operating systems in Microsoft
RFL tormat such as distribution versions of ZRDOs are also accepted. As
above, vou mav rtespond with a full or partial file specification and INSTALIZ
will fill in anv missing items with the detault disk. user. or filename.

Once the Disk Operating Svstem tiie is found the following prompt appears:

ZSDOS.ZRL Size OK...overlaying BDOS..
Examine/Change ZSDOS parameters ([Y]/N)? :
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At this point. INSTAL1Z aliows vou to change the startup settings of ali ZSDOS
options. I this 1s vour initial installation of ZSDOS. we recommend that you
press N for "No” to bhypass this step, and skip the ftollowing paragraph.

1f vou enter any character other than N or n, the default option in brackets-
([Y] for "ves") is assumed, and INSTAL12 displavs the current ZSHOS detaul:s
as:

- PUBlic Files : YES
- Pub/Path Write Enable : NO
- Read-Only Vector : YES
- Fast Fixed Disk Log : YES
— Disk Change Warning : NO
- Path w/o System Attr : YES
- DOS Search Path : Disabled
Wheel Byte Protect : Disabled. .Assumed ON

- Time Routine (Clock) : Disabled
— Stamp Last Access Time : Disabled
- Stamp Create Time : Disabled
— Stamp Modify Time : Disabled
- Get Date/Time Stamp : Disabled
- Set Date/Time Stamp : Disabled
Entry to Change ("X" if Finished)

NHIOP 40N OTE WN
I

These options are presented In THYe same manner by ZSCONFIG, and are fuliv de-
scribed in Scction 4000 of the ZS008 1.0 manuai.

Once vaou bypass tne ‘uﬂ*vvc‘atio” step or exit by piessin: X.o one ol tiwe
folblowing vromots appears depending on unnthtr VOU are insia
Absolute Mode! frie:

Ciraoan imao

-
-

Name to save new system (Default=MOVZSDOS,COM)
Name to save new system (Default=ZSSYS.MDL)

Again. vou mayv respond with a fuil or partiaf fije specitication and INSTALTD
wWiit Till o inoany missine items With the default disk, user. or fiienamu‘ 1t oa
file with the same name exists. INSTALI2 prompts vou for a new name. Whe n
INSTALOS has & valid name. it creates your new system file and exits. displav-
ing one of the following messages:

..Saving MOVZSDOS.COM - relocatablje
or

.Saving ZSSYS.MDL - absolute

6.13.2 INSTAL12 Error Messages,

Occasionai v INSTALID pav 1sSuc error messages. Most errors result
fites vou specified do not conform to INSTAL LIS expectations.
solution is to run INSTALLZ again. speciiving relocatable  mode
absoiute mode Or vice-vorsa. Many INSTALIZ errors wild

ais0 resu:t irop
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damaged tiles. T OINSTALL2 gives errors in both absojute and relocatable
modes. try recapving the source tllﬂ from masters. or re-assemble the source
program and execute INSTALIZ aga:

If all of the above fail. wvour svstem {files may contain information which
INSTAL1Z2 cannot recognize. You mav be able to attempt an alternate installa-~
tion with NZCOM or JetLDR for CPR and DOS segments, but you mav need to con-
tact the experts on Ladera Z-Node for assistance with Bios-related problems.

The following is a summary of al!l INSTAL 12 error messages. thelr meanines, and
some possible remcdies.

**x* SORRY! ZSDOS will only run on Z80 type computers!
ZSDhos and its utilities wili only operate ¢n pProcessc
eNeCUTe the Z50 instructriorn set such as the Z¥0. NSO-500. 2180 or

nere 1S ne iy o tor this condition other rhan 1o Tun 1t oon another svstew.

kK Unable to open [filename.typ]
INSTALY DY capnet locats of open the syvstem tile vou spec 1
PiTat. ensure that ine frie 18 at the default or specified drive/user
T ovouw ha snpecityed the tile correctly burt this error poisiats,
a iresh Copy oo vour svaten file and (v aualrn.

-~

**x Can’t find CCP/BDOS/BIOS at standard locations !!!

The operating svsten conlained 1N vour system 11i¢ s not & stan-
dard /Al svetem.  Ttocontains o COpowhich 18 noet exactiy 2 kilobvites iong. &
Bisih whiclh: 1s pot enaot!y O0% widobyies lonr, or boif. Ttothis peossale ane
pears. 1irst ensure that vour syvstem frie has not been damaged. it vou sttt
TecEive This mesnsir . Ttact the avthors on Ladera 7Z-Node or yvour disiribu-
T,

++ Image Vector does not match Calculations ++
INSTA 10 dound an internal o ercor in the smazs Tiie while metn

inz oa MOVEPM=tvpe fite, 1F vou did not uvse the /A option when runcins M-
L1, vou may be trvineg e perrorm @ relative mstadlation on an absoluvt Fade.
< - TRILT A .

rvorunnint INETAC LD agan tne command INSTAL1Z /A.
**x* Cannot find legal Relocation Bit Map

INSTALI2 was unable to locate a valid relocation bit map paltern
in the MWeDPuw-tipe tiie whern installing in Relocatable mode. Non-standard
relocatable imaze 1iles are the general cause for this error. A workaround Is
1o cenerate an Absolute Model with MOVCPM tirst. then use INSTALIZ in Absolute
(/AY mode on the Ahanlute Model file.

———Can’t find [filename.typ].. reenter (Y/[N]) :
The replacement fti1le (CCk. BDOS or BIOS) speciftied cannot be
located. tnsure that the drive. user and tile name are Corrcct.

xxx Error in .REL sizing [filename.typ]
Err Code : mn
AR ETTOV OCCUITEd si7ing operation Oof INSTALTZ on the

ne in MicroSoft relocatable format.

rT

Rii or 7KL file. The RLEL or

Y
b
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Named Compon segments other than CCP . BDOS . and BIOS are not allowed.
and code and data segments (+f anv) must not overlap.

***x fijle too large to fit...

The size of the relocatable CCP or DUXOS is greater than the avail-
able space in the image file (2038 byvtes for the CCP, 3584 bytes for the
BDOS). This error may rte<sult if the relocatable file is not in proper Micro-
Soft RTL format. or if a customized file is used. This error should never
occur with the distribution ZSDOS.ZRL file, which is exactly 35384 bvtes (3.5k)
long.

**x Error opening : [filename.typ]
INSTALL2 could not open the specified relocatable fije. Fnsure
that you selected a valid RLL file.

*x* Error reading : [filename.typ]
INSTALYTZ detected an error when readong the apecatied relocatabis
file., Try recopvin: tne tile

¥*** Frror in .REL file : nn
Ancerros was tournd o in o relocatablc 1aput file w9 o0 Tomp Lo

yeplace the (P RBens o Bios poripons ot vour
Fovedeoindd code which po assist o in | ' L &
Vour Gintrib RN i ! R Wit
the code 0 v ! ‘
- That file already e, .sts. Overwrite it (Y/[N])?
The {ole vou tolbd INYIALID 10 Wrile 10 airendv oviats 1wy
8 cooe INSTRLIY bl Crase the previous copy oand Ofciln oo Tresn 1
iR This nane intor N ot < RS TR e FETHICN
¥x* No D1rectory Space for [filename.typ)
nes netoencunh direltory space 160 the ouiout 4o o T
¢y the outpout e G ditterert o drove by A et
vith n RIRTER S IR TN ‘ tne disk in the outpuy

*** Error writing file. Try again with another disk (Y/[N])?

Pl messaze usually results from a lack of disk sp'ca oot
drive vou specitied Tor output. Change disks and enter Y to Irv agal

132



B/P BIOS UTILITIES

6.14 IOPINIT -~ IC Package Initialization Utility

IOPINIT initializes an 107 Ruffer defined in the Environment Descriptor o the
standard Dummy 108 format and patches (1t into the Bios Jump Table. 11 =¢rves
the same basic function as the older ZCPR3 method of loading a SYS.IOF file.
but was added as a stand-alone routine to do essentially the entire installa-
tion of the packaze. In so doing., additional space was freed in the B/F Bios
core code allowing other routines to be added which cannot bz removed to
external programs.

6.14.1 Using {OPINIT
This program should be inciuded near the beginning of the initial STARTUP
script for anv svstem irn which ar 100 is defined. NOTE: This routine MUsST be
run before any prosrams which change the Warm Boot Jump at location !
No oarcuments are expected when caliing JOPINIT with all values determined fron
the executing svstem bnvironment. The routine responds to the norma! double-
<jash help regue<st as with all support routines.
6.14.2 1OPINIT Error Messages
-—— No IOP Buffer defined in Environment ——
Selt-txplanatory, 11 the 10V Butier has been deliberaie:y rem v

cguring contiourat o or assewnbiy. no harm wiil b caused by ooxocuting topisi

-—— No Z-System Environment Defined ——-

This messaze shoubtd ANPVIER appoar
soriptor is REQUIRED i B/T o cguirpod SVs
CAUSC 1A INCNTTOOL VA Uos s ST oCritical noints
RIS DO The P i TONImS L

x*¥x JOP Already Installed! *xx

P -k lanatony oMt G done T0 the svooom. Thiis mednaln o
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6.15 LDSYS -~ System Image Fiie Loader

ILDSYS is the primary utiiitv to activate a System lmage file preparec by
BPBUILL (see 6.1). It tirst validates the currently-running svstem. then
loads the image tfile. places the component parts where they belong in the
computer's memorv, and executes the Bios Cold Boot routine of the newlv-loaded
svstem. Image files may be either banked or unbanked and need not be placed
in the currentlv-logeged directory. since LDSYS can access files along the
svstem path, or from Z3-style Path specifications.

6.15.1 Using LDSYS

This utility provides the onlyv way to install a banked svstem in a B/P Syvsten.
and a simple way to test non-banked systems before final conversion to boot-
able svstems to be Joaded onto svstem tracks using INSTALIZ, MOWNSYS and
BISYSGEN . LDSYS expects oniyv a single parameter to be passed on the Command
l.inne. that being the name of an Image file to load. It noc ¥ile Type 18 <=
piicitly entered. @ type of JIMGis assumed. The location of the desired i
may be explicitiv stated in normai Z0PR3 fashion with either DU or DilG
prefixzes.  The overgll syntax of LDSYS 1s therefore:

LDSYS [duidir:]namel.typ]

ced. the firs:
arvi i second from the Coid boot routine in the loaded
Pnotrnnsierred from LUSYS to the newlv-loadod Syveien.

bankeo svsten during developnent vhen installed on a

s

Wher loading. tan summary screens are displ
;

B/P Bios System Loader Vers 1.0 31 Aug 92
Copyright (C) 1991 by H.F.Bower & C.W>Cotrill

CCP starts at . CC80 (OFB80H Bytes)
DOS starts at . DCOO (OFOOH Bytes)
Banked Dos at : 1080 (0500H Bytes)
BIOS starts at : EBOO (0880H Bytes)
Banked Bios at : 1580 (1269H Bytes)

...installing Banked System
SB180 B/P 60.25k Bios Ver 0.6 26 Jan 82 (Banked) with:

ZCPR3+ Env

28D0S Clock

Hard Disk Support
Warm Boot from RAM
RAM Disk (M:)

Full Error Messages
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All messages in the above sample screen through the line "...installing Panheo
Svstem” are printed by LDSYS. All subsequent lines in the above screen are
displayved from the newly-loaded Bios. During alteration. or modification of
new system. this subdivision in the displav areas may be a clue to any ditfi-
culties encountered. The position of the cursor at the bottom of the sampie
screen is the point at which the new Bios, now in control, attempts to load
the Startup file defined in the B/P Header. 1t none is found. additional
initialization will not be performed. and you will see only the prompt for
Drive A, User 0.

o

6.156.2 LDSYS Error Messages

*** No file specified ! **»*
LDSYS was called without a specifying file to load. You mayv re-
invoke it directly with the ZCPR "GO7 command as:
GO filename
or call it in the normal tashion specitying an imcze file to load.

——— Ambiguous File: fn[.ft]
At least one question mavk {or expanded asterisk} was detociet in
the specified {file 1o load. ke-exvecute with an unambiguous file name.

——— Error Opening: fnl{.ft]
The specitied imaze tile could not be located.,  Common Catse for
this are a mismatch in the fiie name. no tTite with the default tvpe of 7Ivo

or an inability to find the 1t ailone the Deos Path or anoa PUEITC Girevarory,

118



B/P BIOS UTILITIES MOVXSYS

6.16 MOVXSYS - Boot Track System Utility

This routine is a program to generate a bootable svstem imagze for the boot
tracks of a Floppy or Hard Disk. Tt is customized for each type of hardware
svstem using the E/P Bios. The generic name MOVXSYS translates to a specific
name reflecting the standard name ID. examples of which are:

MOVYSYS YASBLEC
MOVAMSYS Ampro Little Board
MOV18SYS MicroMint SB-130

6.16.1  Using MOVxSYS

This program 1is patt erned after the original MOVSYS.COY distributed with :
Digital Research Ci/M 2.2 svstems. but extensively updated to refledt the 7
Svstem standard Heip. entry of a base address or svstem size 156 kolobyees. and
additionat chechs needed to insure B/P

Twe basic
tire., The

Tty he passcd 1o this progicy as ar2uments on the conmnn.
; speciTioe the sveten size in either the eguivalent number of
kilnbytec inoan ':ghva?cni vatem. or as the base address of 1he
Corgnan: hu fllwt clcmfnt to determine 11 the value
! { upibho o end ing hee letter "HOL and assumes that the vebo

i
address if so. Valid addresses must be greater thav

MO SY S parses
1

ithe resident portion ol the operatin: syvstem in the
Common MepoTy aro, 11 1the argument i1s not & Hexadecimal addi. N S

assuned 1o b: a numbzr of Lilobyvtes
based on the standnoc OF/M compon
Trocesof

the range of 39 to 3. These sirzes oro
. clements of 2k byies for the Compan!
for the Basic Disk Operating Svstem. and at least 1.5F

byter io- lent Kions poartion. Severa! c¢hechs are performed vwith.n
Y ) execuring portion of the Rios (Oold Boot b 1o doieos

crrecily sized data areas

The soconi rameter which may He specitied on the command Line 19 an optiona!
asleri=h % % o Pilie Name and Type after the size specification. It an
argumcnt Ta preseni. one of two actions will be taken. The Asterisk instrucie
the program oo reiocate the svstem image to the specified size, and simply
rertaln it 10 menoTyv upon exittine without saving the image to disk. Anv othe
characters wil!l specify the name of a file under which name the 1mage shouid
be written to disk. 11 no second argument is given. the imave will be written
under a file name of SYSnnk.RIN where "nn” will be the number of kilobytes in
the svstem si7e described above rounded down to the nearest even number.

Placing a svsiem image on the Boot Tracks of a disk is done by BPSYSGEN {seo
6.6} which mayv b done by immediately following MOVxSYS (invoked wdth the
asterisk argzumenti by BPSYSGEN usine the "Image in Memoryv' selection. or b
spccixying & iile output irom MOVXSYS, and invoking BPSYSCGEN with the neme of
the resuitant 1

ovou reconfigure the Riosw for vour syvstem with the zoal of modifrine the
i T

Foor Svsten. Vou nustoasscexdle B/F Bios in the Non-Banked Mooe by setting tne



MOVXSYS

BANKED equate to NO. and settinz the MOVOPA equate 1o Y[LS 1 the
file (see¢ 4.2, The revised Bioz mav then be added to MOVISYS. (0N
13 1o produce & cusitomized Boot Svstem relicot VOaT R

er te Chapter 3 for a more complete description of the nstailation

STAL12 {se
needs. ke
pProcess.

tG

i

S SO
4
i

6.16.2 MOVxSYS Error Messages

x*xx Start < 8000H !!!

A size value or CPR Starting address was specitied wnich results
in a base address less than S0uili.  Since the lower 32Kk of memory (O..7FFFH)
may be banked, the CFR MUST be 1n the upper haltf of memory. Execute the
program again with an ad:usted si7e specitfaication.

x*xx Create Error !
The prosram cou o noel Ccreate th
\

‘- - s- o . . . ‘ -1 -~ . ~ et
Possable causes arc a4 duint drreclon

»ospecilied Binory outpur filo.
sretected diskette. or bad media

—t

*xx*x Write Error...Exiting
An oerror eocurred while writing the specifred Binary out
Foswsibie causts arc a media or drive error, of a disk with inadeguate storage

space Tor the e,

-1

*x*x Close Error !
A CrTOT QOCurTeT whiie ottempiiny 10 Close the speoitrol loinoiy
output tile, Thrs s usvaliv due 1¢ a medie or drive error.

¥**xx Size must be in 39..63 !!
MUAISYS was nvoked with oan ipval i

t.on.  Exeoute the prograr azioin with an adjusted size speciticatiorn.

size (number of K spectdon-

*¥xxx Bad Syntax !!
The prog became confused and could not properly decide whar voe
wanted it te o, Feview the buitt-:n help by eéntering:
MOVXSYS //
and follow the svntax listed.
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6.17 PARK - Hard Drive Head Park Utility

PARK is a simple R/P vtilitv routine that moves the Hard Drive heads on all
drives to the designated landing zone (also called shipping or park zone) if
defined for the type of Controller/Drive in your system. When all drives arc
parked. the utifity executes a HALT instruction which requires a hardware
reset or power-ofi/power—-on sequence to overcome. To avoid the possibiiity of
Hard Drive damage by removing power from drives while the heads are positioned
over data storage portions of hard drives. PARK should alwavs be executed
prior to turning your computeyr off. This recommendation is particulariy
important for drives winich do not feature automatic hard parking. or where
such hardware features have failed.

6.17.1 Using PARK

This utrlity is simply cailed with no arguments. and sequentialiy scans afll
three possible Ha units. executing the SCST "Stop Unit” command on
each. Whep all threo wits have been processed, the processor disables inter-
Tupts and executes o T instruction to prevent the units from becoming ro-
activatc: by zubsequ: 1IN TTUCt ions. Normally, only cyvciing tho power oo
pressing  the brtton on the computer wiil allow processing e

{ weCui HALT before turrning vou

[ R
JER I U AN

s
5
[y

Developing Uk -

resuit oin Incressed bl fron herd drives. and shoulo bhecor
This viility i< & =pol! VETS1on ol SPINDE (se¢ .20 which permiis
AR SO SEN N S R A ot ot on during normal operation.
5.17.2  FARN Error Messaoes
+++ Not B/P Bios ... aborting +++
Arcoaltennt was mede o execuTe PAMN under o Bios other

s
et
-

oromoditication . made 1o thy Bios aitered the locations or va
correct!ly wdentily the syveten.

+++ Can’t Park this type of Controller! +++
PARN Was exccuted with a tvpe ot Contraller or drive in the o~
that does not implement the "Stop Unit” SCSI tunction.

**x*x SCSI Block Length Error !

The Bios does nes support the Extended Commands necessary to pa-
the heads using the "Steop U . SCST Function.  This is most probabiy duc
changes during an edit/assenbis ‘
Descriptor Biock size. or the H

{e
ol the Bios which aliered either the Compan
ard Urive function which returns the values.

—in
——
.
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6.18 SETCLOK - Real-Time C(lock Set Utility

Thia utility provides a means of setting a B/P Rios clock from a phvsicai
ctock contained in the ZSUOS CLOCKS.DAT Jibrary. It presents a similar inter-
face to the ZSDOS 1 utility TESTCLOK from which it was derived.

6.18.1 Using SETCLOK.

SEVCLOK is invoked by entering 1ts name with an optional Clock Driver Number
For initial testing. or trving different cliocks (alwavs a dangerous procedur-
e!. simply enter the utility name as:

SETCLOK
You will be asked whether to extracr clocks from & librarv. 11 ¥nu are
a custom clock. answer No. 1T vou wish 1o use a clock from the prepared i
IMbraryv. enter Yes which is the detault setting 1f a tarriage bFeturn 10 ¢n-
tered. You will also be asked for the location {(brive/User) of the clach 11
of librarty. This prompt Sequence mayv appear as:

Extract Clock from Library ([Y]/N) :
Location of CLOCKS.DAT [BO:]

s O rhiustroie in the above samnle prompt will 11

WIS The user alwave shown as =

; the tile s i drive andg PUR w0

heo found without specilving o unpique U 11 the Gcfﬁ" hie
Tozation Lot LOUCRS DA ©oa lacation accessih . R
roa oo turn. otherwise enter Ihv Pocston of

b g carriazc return. A list ¢l over 4

i S ¢t one of these clock drivers. enter the
corresponcing 1o the clock. and the program will do the rest.
vl b dispiaved s the olock driver 1s ioaded. lineed and exoedute:d.
goes Ve, the i mQSSAﬁc wiil be the Date and Time read irom the
clock toltowed by mossaze that the B/P Bios Clock was Set OK.

e R YA
Gl o,

Alternativelyv. a clock driver mav be sejected for automatic execution accord-
ine to a specitication on the command line. To use this mode. the CLOUKRS.DaT
fiie must either be in the currentlv-logged Drive and User, or on the current
drive with the PURlic Attribute bit set. the syntax for this method of set-
ting the B/P Kios clock is:

SETCLOK nn
where "'nn’' is a number corresponding to one of the clocks in the CLOURS.DAT
tile., 1This method of Oﬁcration may be used to set the bBios clock within an
alias script such as ARTET, CON commonlivy used when the computer 15 117157
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6.18.2 SETCLOK Error Messages

some ol the errors in the SPICLOK utility are generated by the top-laved
progran. These errors consist

+++ This is only for Z80 type computers!!i!
This routine will only operate with Z30Q or compatible processors
since 1t is a B/P Bios utility which is also restricted to these tvpes.

—— Error in locating Cliock file
This routine could not find the CLOCKS.DAT Library. insure tris
the library either exists in the currentiv-logged directory. can be tound vi:
the PUBlic feature. or is available along the DOS Path.

Other errors are generated In the process of extractineg and vatlidating t
driver sclected from the ©LOCKS.DYT library., Such errors conaist of:

—-— Error Opening : clockname
The Selected Clock driover in the Library coujd not ho openet.

Thie is o most oftern due o corruption of the CIONKS. DAY tile. Restlore 1t 1ron
LOUr ZS00N backur diels and try ogoain
-~ Error Reading : fn.ft
AN vy oconr red whin b reading the Clodk cods Trom The ibracy,
n B et dae 1o ocorruption of tne CLOCKRS. DAY e,

—-— Error in : clockname
e rooccurred in the locica! reiocatable struciure 07 ih

Ly g et
i ~

14
¢
”~

—— Error initializing DAT file

A P rer Was enoountered in Inlilaiizing the ot ES DAY Y iornar,

-— Memory overflow in DAT file

Aomerndry o aliocation erroer occurred 1n the Clock rouline whig!
caused the allo ed o memory to be exceeded.  This should not occur in any of
the 1t voolots arivers. but omay be experienced 11 the guideiine: are not
followed when developin:g custom clock.

1

Stiil other errors rejate to the realdine and linkine of the selected clo.
routine whether it s from the Ciock Liprarv. or loaded as a Standalone dris-
er. These errars include:

+++ Can’t find : CLOCKS.DAT
SETULOK could not tind the referenced Clock file. This error
be seen if an attempt is made to use a standalone clock driver which could not
be found in the current brive/User. via the PURlic attribute. or alone the s
,'):,11 fe.

+++ Error on file open
A Crror occurrec whi

.. ¢ g I £ e e -
e tho LN 10 WS carrect iy
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+++ Error sizing @ fn.ft
The selected cicck Tile contained erroncous or Invalid s;7inu
information. 1T this 1s reported from the CLOCKS.DAT tile, reload the tile
from your ZSDOS backup disk and try again. 1f it is reported while loading a
standalone clock. it is most often due to incorrect specifications of the
CSEG/DSEG/Named Common areas within the Clock template. Insure that the clock
specifications were tollowed, reassemble the driver and trv again.

+++ Link Error : nn in file : fn.ft
An error occurred while linking the relocatable code from a clock
driver. The "nn" reported 1s an indicator to the exact nature of the error.
Consult the authors i1t vou cannot resolve the error.

The finat two errors are indicators that errors occurred after the clock
driver has been loadsd., !inkea. and validated. If either o theso occurs. 1t
is most often due 10 selection of an incorrect clock driver, problems with the
hardware controliine the selected clock. or aifterations to the R/ Rios cono
which ailtered the specified interiace.

-— Clock Not Ticking ——
The selected clochk driver could notl detlecl an active oo . T
s omost often the Tesuit of serecting the incorrect driver. op s@ilinz inoe -

rect velues whoen asked for specit e addresses or wryuos whon

~—— Error Setting B/P Bios Clock !!

e Bros reporIen opoglrer whitle ATtempTIing o sl

clocr . This i< wost often caveed v oerrors when modifvine the e
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6.19 SHOWHD - pPartition Dispiay Utility

SHOWHI) is a utility which is furnished with the B/P hios package as an aid in
converting existineg svstems to B/P Bios without losing data. particularly on
Hard Drives. It is not specitic to B/P Bios and should properly execute on
any CP/M 2.2-compatible svsten. Its purpose is to displayv the current Hard
Prive Partition settings so that vou mayv configure a B/P Bios in e:ther source
code. or image form {(with BPINFG) to retflect the same partitioning data.

6.19.1  Using SHOWHL

This Toutine i= a basic utilitv which is normally infrequently. so frills werc
not added. 1t expects no arguments and only operates in an interactive modu.
To execute 1t., simply enter:

SHOWHD

You viill be prompied to enter a drive letier.,  When oentered, you =00 b
presented with & display listing the logical paramcters for the or:ve.
sample of exesulion 1S

t
Show Hard Drive Partition Data - 2 Nov 91
Enter Drive Letter [A..P] : C
Drive: C
DPH Info BPCNFG Info
Sectors/Track = 64 (same)
B1k 8hift Fctr = § 4k/Block
Block Mask = 31
Extent Mask =1
Disk Bilocks-1 = 4889 20000k Total (2500 Tracks)
Max Dirs - 1 = 1023 1024 Dir Entries
Al1loc bytes = FFH, OOH
Check Size =0
Track Offset = 3500 (same)

6.19.2 SHOWHD Error Message
Oniy one message mav be displaved from the utility. It is:

+++ Invalid Drive : d
Tne Drive Letter selected was not a vatid drive within the Eio
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6.20 SPINUP - Hard Disk Motor Control Utility

SPINUP i1s a generic B/P utility to directly control the heads and motoers of
newer SCSI drives. It moves the heads on the specified hard drive unit to the
designated shipping or park zone and mav turn the drive motor off if called to
Stop the unit and that feature exists in the drive. If called to Start the
unit, the drive motor is turned on (if applicable) for the specified drive
unit and the heads are positioned to Cylinder 0. This routine mav be used as
a power conservation feature where operation can be continued for periods of
time from RAM or Floppy drives without need 10 access the hard drive unit.
Attempts to access a unit which has been "spunn down" with SPINUP will result
in an error. This routine is essentially a gener:c version of PARK (see 6.17)
and is furnished in source code form to demonstrate methods of interfa01nv to
Hard Drives Yrom application Programs.

6.20.1 Using SPINUP

This utility wos writter for use primarily in batterv-operated systens. whore
power conservation s desived.  Generaliv. onlyv the newer S5CS] dr1Vu< Te s
to the Stop/Start tnii commands by anrvl ing the drive motor~ ami posiiio..
inc the heads over the deargnated ing B SPINUT 1= Command-iing
driven and expoerts & argument oor

valtd Unit Numboer tor uhe

physic Hard Dipive weit (oo S.200. Valid Tnit Numbers aro 7O
"1oand T

Stopping the uni s inticoatoed b opreceding the Unit Numbor with o moona

an

remove power from Tl
by wiaply pas-ing the

NI N e b
which will

motor i
NUEDE T d Qi ar@ament oo

SPINUF O

Whether startine or stopping o Hard Drive Unit. SPINLE moritors the unid
status after issuing thte commund and reports the status of the drive when
resulls of the operation are received. Kesults are returned as; the unit 1s
Stopped. Started. or an error has occurred (see 6.20.2 below).

o

Prior to using SPINUP to stop a hard drive, you must 1nsure that accesses to
anv logical drive on that unit will not occur while the unit 1is stopped by
eifher exchanging lozical drives with BPSWAP (see 6.5) or altering the Command
Processor and Dos Search Paths with the zZSDOS Utility ZPATH. For example. 1!
vour svstem includes a partition on the subject Hard Drive as Drive A:. you
have logged onto a RAM Drive as M: and the unit 1s stopped, ZCPP“ and ZSDOS
mav attempt to find a file orn drive A: which wil] result itn a Read Lrror. In
this exampie. vou may either swap arive A: with M:. insuring that M: 1s not in
cither Paith. ar set bath paths o edclude drive A

—
I
e N
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6.20.2 SPINUP Error Messages

+++ Not B/P Bios ... aborting +++
An attempt was made to execule SPINUP under a Bios other than B/r.
or moditications made to the Bios altered the locations or values needed to
correctly identify the system.

+++ Can’t handle this Controller Type! +++
The Controller Tvpe within the Bios cannot handle the "Stop/Stia-
Cnit” SCST Commands.

*x*xx SCSI Block Length Error !
The Bios does not support the Extendec Commands necessary 1o turn
the drive on and of! using the "Stop Unit” and "Start Unit” SCSf Functions.
This 1s most probably due to changes during an edit/assemb!v of the Lios which

altered either the Comm: Descriptor Biock size. or the Hard bLirive function
which returns the values,

*x*xx Invalid Unit # !
The speoitaed wuntt number wss not "G7. LT oor Uo7, TR RAN A

phveical Hard Drive units are recognized in B/F Bio-.
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6.21 TDD - Smartwatch Support Utility

TDIr is a customized version of the ZSHOS utility T, With ZSLOSZ systems. 1
used to displayv. set or update the B/P Bios clock. This latter capabiiityv
onlv exists with the Dallas Smartwatch (DS-1216E) or JDR No-Slot-Clock in the
Ampro Little Board. SRKISU or YASBEC.

6.21.1 Using TDD.

TDD obtains the system Time and Date with a DOS Function 93 and d:splavs the
information on vour console. Your svstem Must have an installed clock driver
to use this utility. If the clock driver supports a set function. TDD can ser
the Date and Time using DOS Function 99. When setting the clock. TDh will
allow vou to operate in either an Interactive or Command Line driven moric.

1O responds to the standard Help reguest described in Section 1.7.  You may
obtain a brief usagce description by entering:

TOD //

you may obtain the current Date and Trme from the systewm Clocw By Simoin

enTering the pregram nape as:

TDD

THovou are using o Dollas 1216r-base’ clock, you can set the B boos ook

directiy by entering:

TOD U

A coentinuous dispiav nav be obtained wnicn wi !l update every second unti. any
kev o is depressed by entering:

TOD C

The svstem ciock may be st in the Interactive mode by entering the poloro
name tollowed by the "S7 parameier an:

TDD S

~

You will then be asked to enter the date. The prompt will dispiay the forma:
in which the date will be accepted (US or Furopean) as either:

Enter today’s date (MM/DD/YY): - L&
Enter today’s date (DD.MM.YY): - Furopean

Date fieid- (month., dav. and vear) mav be either one or two drzits in eadh
pesition.  Inval:d entries such as an invalid day for the enterec month wil!
cause lhe promps to he re-cisplayved oy a new entry.

1

Wher o vaiid date has Deen entered. vou will be prompted for ths current time,
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The prompt will vary depending on whether vou are using & Real
the Relative counter substitute for a clock. The two prompts ar

Enter the time (HH:MM:SS): - Real Time (lock
Enter the relative time (+XXXX): ~ Relazive Counter

Time is assumed to he in 24 hour format when a Real Time Clock is being used.
Seconds may be omitted when setting the clock. When the relative clock s
used. a '+  must prefix the count to which you wish to set the relative Coun-
ter.  Counts from +0 to +9999 are permitted.

When the time entry is ended with a carriage return, the date and time wil:
not be automatically set. A message will prompt vou to press anyv Kev, %
this point. the nmext kev depression (other than shift and controi] will sct
the clock. This procedure allows vou to accurately svnchronize the time vwith
one of tThe many acourate 1m0 SOUFCes.

Commana ine scettine of the clock iv initiated by entering the prozran
foliored Dy the date and optional time. The date must be in the correct
(U o Turopean: tor tho conitgured TDL 11 an error 1s detected in a omman
3 }
1

] 1 1nteractive mode and prompts for date and

i
Line clock sot. T switches to

L2 ai descrabed

4.6.2 Configuring 0.
ThoCun boo conlagured to o present the cime in o oither the US formaer of month

div. oo oaso Sep
1958. Tk
turopean Do sy, The doerauait omay booscr with Al Hawlev's
THLLCTG Fodle on the arstriburion disk.

18, 1988. or the Luropean and military stvie s« 18 Sep
visc¢. the set function accopts a U5 format of MMZDU/YY o 7o

using data Ccontonin In

4.5 T Error Messagec.

wle and are mostly seli-explanatory.,  Foo o=

nere.

SORRY! ZSDOS or ZDDOS is required to run this program!
You tried to run this with someone else’s DOS. Use Z5DOs ox
ZDDOS. This error aborts to the Command Processor.

**x NO Clock Driver installed!!!
You tried to tead a clock which does not exist. Instai! o cloos

with SETUPZST and try again. 7This error aborts to the Command Processor.

¥*xx Clock does NOT Support SET!!!
The clock driver on your computer will not permit vou o set
Time wath Thix,  This errer aborts to the command Processor.

-~

b
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**xx Must have B/P Bios to use!!!
This utility only tfunctions under B/F Bios. If you are using B/P
Bilos and this message appears, it 1s most probably due to edit/reassembly of
the Bios source which altered critical values in the data structures.

*x*x Hardware Type Not Supported ! *x*x*

Since TDD is integrally tied to specificd hardware platforms. it
will only function if the running comruter is one of the types for which the
correct code has been imriemented. This error should not appear uniess the
"UT oor "S" commant s issued.

++ Insufficient Memory! ++
The base of available memory has been reduced below that neede:d
tfor the portion of TDD which is relocated to high memory. The most commorn
cause of this is the addition of Resident System Lytensions (KSNs) which cause
the top of the TPA 1o he reparted as below RI00H,

**x Frror in Data Input
Anoinvalad characrer or numbet was entered when tryvins to 50! 1he
date and time.  This error wiil cause the Interactive mode to be entored antd
1SSUE a nprompl 1o ré-enier Corredt date/time.

*xx Must be wheel to set clock!

An attiemnnt was mads Lo Se P
ZSOONGTL (AS0I0S Ly oy Zedk (/8Ds2s cr <
(see G20 for 7S0rez or the 7500 v

1O tne tommand Froosoesor.,
**¥x Myst have Z180 Processor!il
**x* Must have 2180 to Set No-Siot-Clock!!t!

x*x%x*x Can’t find No-Sict-Clock!

-
ny
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6.22 ZSCFGe - ZSDOSZ Configuration  Utility

ZSUEG2Y rs A prosvam contigure various parameters of g Zsiwe’ OUneratin:
SVRTEn. f1 s oancluaed in this manual due to the close interaction ol aii
parts ol an operating svstem. particularly the Banked and Portable BIOS.
ZSURGE operates In erther an interaciive (novice) or command line driven (ex-
pert) mode for mavimum flexibility and ease of use. 1t vour computer is
runnine ZUPR30 the Z3 Environment is automaticallv detected and ZSCFGZ wil
use Video attributes such as reverse video and cursor addressing to enhancoo
the dispiayv.

As in all of our support routines, a briet on-line help message 1s avad
bv enteringe the name feollowed bv two siashes as:

Z8CFG2 //

This confrgur«it1on tool atomaticnlly taitors itself to the ZSinis_ . i
o ‘ f v Help o Interactive prommis will accuratelvw 1

S oconiiguration of ZShos’,

6.2, 7SR Interaciive Usco.

GO0 g TN TG Pocated, the soreen 15 Clearo:d,
Sg N : e trom the environmeit.
S oG thin tho operating Z8osl s
VL availabie, 11 vou are
{ Lo h nnet support direct
Qs Fig Lsesiors o simply osorolled
ISIAIE RN content ditferences batween the . W
that ne e o the 2OPRE ervivonment will be dispilaved. Anoexampie of &
LSS e i
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...Configuring ZSD0OS Ver 2.0 23 Environment at . FEQOH
Z2CPR Path Address : FDF4H
wWheel Byte at : FDFFH

- Time Routine (Clock) . F168H
- Stamp Last Access Time : Disabled
- Stamp Create Time : EEB2H
- Stamp Modify Time : EEBCH

1 - Public Files : YES

2 - Pub/Path Write Enable : NO

3 - Read-Only Vector : YES

4 - Fast Fixed Disk Log : YES

5 - Disk Change Warning ¢ NO

68 - Path w/o System Attr : YES

7 - DOS Search Path ¢ Enabled - Internal
8 - Wheel Byte Protect : Enabled Addr = FDFFH
T

A

C

M

Entry to Change ("X" to EXIT)

The tvpe of COperating syvatenm and version number are Tirst displaves . ol loses

bv any ZOPFRI bnvironment gaolermation needed. If no environment is located.

vou will see a mes<=ace 1o that efiect. in such ¢ case. certaln options will
+ oot

be restricted as covered Jater n detailed descriptions,

AZUIVEe Operaicon contasts sigplyv oof enterinz the number or leiter in the

of el Tine 1o seledr o functiorn. 11 vou select numbers between one and
5iy. the optiorn is chanzed from OFF to ON o7 vice versa, and the menu ond
status are again displaved. T1 vou select any of the other items. vou wili be
asked Yor more detalled information. Section 6.22.2 below contaln:s a detailec

1S
description of ati options.

6.22

]

ZSCHG2 Command Line (bkxpert Modei Use.

Command line entrv {or Ekxpert Mode) provides the ability to dyvnamically ser
ZShoS options within STARTUP scripts, ZCPR Alias files. Submit files., or
directly from the vour console. This permits the operating system parameters
to be tailored to specific applications. and restored upon completion. For
example, a submit or alias command might feature the following sequence:

Disable/Enable ZSDOS features and set addresses

.. .Process application programs

Restore ZSDOS features and addresses and return
Tailoring of ZSDOS in this sequence would be via a call to ZSCFG with argu-
ments passed on the command line within the script. In this fashion. vou du

not have to constantly attend the computer to changze DOS parameters.

Settings arc passed 1o ZSOPFG as groups of characters separated by one or more
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tabs, spaces or commas. Fach group of characters begins with a Command char-
acter which identifies the setting to be changed. In the case of the items
related to time and date. a two-character sequence is used. A "+ sign iden~
tifies the Command as a Clock. or Time Stamp-related function, and the follow-
ing Command character tells which parameter of the six is to be changecd.
Command Identitfiers for ZSIX)s are:

P - Public File Support

W - Public/Path Write Enable
R - Read-Only Drive Sustain
F - Fast Hard Disk Relog

! - Disk Change Warning

S - Path without SYStem Attribute
> - ZSDOS Search Path

¥ - Wheel Evte Write Protect
C - Clock Routine Address

+A — Stamp Access Time

+C - Stamp freate Time

+M - Stamp Moditx Time

Options which are simplv On/01 togzles require no arguments. You enabhle tho.

merely by oentering the Command Jdentifier(s). To disable such options. vou
simply appendd a minus =i2n ("=") to the end of the Identifier. for e “
commant linc entry to activare the Fast Relog capability for hard disvs. tus

PUTyc bit capability on. ane disabic the bisk Chanze warning would be

ZSCFG2 F, !-

Certasn oplioans reaou ro o addtienat parameters vhich are b by 3
Promnt 30 the Interadtive morie, i no prompt can be ¢ it
Line ontry mede.  he i are passed by oaprending them o

COomanT fdent |

‘ the Wheel Byte write Protect to be
same oS The JUPRS Ynoo ] Haio, ATT vy s

ite the Interna! path and sct 1tne (

:
0 Bros Clock Vecoior ia:

1

ad

ZSCFG2 *Z,>1,CB

You must rememboer that NO spaced or other delimiters {(spaces. tabs and commis
are permitted between the Command Identifier and added arguments. An T In-
valid” error will generally be the result if vou forget. When entering an-
dresses or numbers as arguments. they are always in Hexadecima! (base 160 witn
optiona! lealinz zeros. The algorithm used to interpret the number entered
only retains up to ftour digits, Therefore. 1f vou enter the sequence
"0036CU210457 0 it would be interpreted as 1045H.

The following scction describes each option and what alternatives are avasl-
able to optimize it for vour svstem.

0.22.3 78CHL2 Option Descriptions.

The tvo tonls which pernit tailoring of a ZSDOS2 svsten 1o vour specifis

—
()
—
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needs, INSTALI2 and ZSCFG. both present the same interactive displas. This
section, therclore., 1s apniicable to installation as well as “on tne flv
customizalion with ZSCFG2. Fach option will ai%« include specitic arzuments
for Command Line entry of the option. Options will be covered in theis order
of appearance in the INSTALLI2 and ZSCFGZ interactive menus.

6.22.3.1 Public Files.

interactive Prompt : 1 - Public Files
{togele)

Command Line Character: P
Enable - P

This flag controls recoznition of the PluxPerfect PUBlic attribute bit (Bt
ot the second letter in the firie name).  When set to YE> or activated. ary
file having thig bit set will be accessible from anv user are ; '
Thi that a scarch for the File will focate it on the first iry
]

1
which User Aven 1= currently seiegled (sec 20904, Mubllic Access f
the frie vwiil be privete and ¢on ontiv H' tound 11 tho user ares
ool o Tl The defanlte =etting for this option s Y 5.
i fiaee
L0208, Publie/bath hrite boable
Tnteralt ive : 2 - Pub/Path Write bnablce
Ctoooie
Compand 1ine Ch v
Fnohle -
Dlsabiie - W-
When et o YES © ! e
operal;ons 1o Publ & T

Path.  wWhern sot 1o
i CRead-uniyogrror

6.22.3.3 Read-Only Vector Suslain.

Interactive Promp,t : 3 - Read-Only Vector
{toggle)

Command Line Cha
Inable - R
Disable - R-

—
o)

racter:

1

When set to YES or asctivated. the normal Write Protect vector set by ZSDoS2
function cail 25 will not be cleared on & warm boot as with Cb/M and ZRDOS.

117 set o NO the YWrite Protect vector will tuncrion as in CR/Y
i /RIS, i o this option is Yhs.
1 t\,()

LRV
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6.22.3.4 Fast Fixed Disk Relog.

Interact ive Prompt : 4 - Fast Fixed hisk Log
{togeic)

Command Line Character: F
kFnable -~ F
Disabie - F-

When set to YES or enahled. the allocation bit map for a fixed drive {(one in
which the WACD bhuffer is zero) will not be rebuilt after the initial drive
logon. This results in much faster operation for svstems with Herd Disks anc
KaM disks., If set to NO or disabled. the allocation map will be rebuilt e(c
time fixed disk drives are initially selected after a warm boot. The de?
setting tor this option 1s YRS,

VT

6.22.3.5 Disk Change Warning.

interact ive Fromm : 5 - Disk Change Warning
(toggie)

Commarnd Line Character: !
Enabic - !
Disabie = 1=

When set 1o Yis or enabiled. o warnirs vil) be priniod whepoeve s 280080 ot

that o disk in o remvabie-n o drive {normally tloppy disk .

changof. 11 vou press any Foyv ooiher Thae tﬂn-rci—i. LS OS82 W

fe inothe ! or disabled.

b Zaver RSN SIT ogeed. an ;
NS T tor this option i
Rt 2

s s % 4 -+ T

GU2Z00060 Paih Withiout Svstem Attribute.

Imieractive bPromnt : & — Path w/o System Atir
Ttogod
Cornend Line Character: S
tnabic - 8
Misable - S-

1]

o

When set to YRS or enabled. bublic files on drives along the Path wiil i
found without the System Attribute being set (see 2.9.2, Path Directory Acco-:

¢ -y
mode ). It this opticn is set to NO or disabled., Public files on drives ad-
dressed aiong the Path wil

I not be found unless the System Attribute Eit (bit
" of the sccond character in the filetype) is set (see 2.9.3. Path Iile Acce =
mode . he defauit setting for this option is NO or Disabled. requiring the
Publro bt Sor oon oaccess hie files.

i
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6.22.3.7 DOS Scarch Path.
Interactive Prompt : 7 - DOS Search Path
Options - (Dlisable. (Sjet addr. (ljnternal
{Z)CPR3 (onlyv it running ZCPR3)
Command Line Character: >
Enable - >addr, >I
>7Z {(onlv if running ZCPR3)
Disable - >-

When this option is selected from the Interactive mode. vou will be prompted
tor one of the three options. Contrary to the earlier ZSDOS!1 configuration, a
ZCPR3 style Environment Descriptor is required, so the following prompt will
alwavs be displaved:

DOS Path [(D)isable, (S)et, (I)nternal, (Z)CPR3] :

Operating Z2SCRG2 in the command Line mode permits vou 1o seleCti the same op-

‘
tions directocy from the commarkt line as summar:zed above. o i Otie
characters are required for risabie. Internal or ZCPE3 path seiectinn HE
choose the (S)el aptica. vour wil: be promptod tor @ Hexadecima! addre-« witiu
Enter PATH Address
ODL1ON FsTios TUr T i or | ; (R oA

The  imtat o

. contins the DOn o Path to the drrve and usor ale
where the reievant ondriove o other Poles are «tored. The Fath oo oo 2o
i three ways,

oaddress using the (sret oplion frow
Interactive Mode. or by dpﬂtﬁu)hﬁ the address to the Command Chai g
Command t.ine mode.,  You wil : »sponsibie for insuring that any path ot thit
address conform= to proper atn definitions.

The Tir-1 way s 1o 3?7»1Lu a  1iNed

Th: seconc way to set a rh is to use the three elemgnt Internal path b
selecting the {’)ﬂzernal option irom the Interactive Mode. or adding an "17
atter the Compund Charaster in the Command Line mode.  As distributed, ZSDOS
cortains & single path entry of "A0:" 1o direct path searches to User Area 0O
on brive A. An alternative wav 1o activate the Internal Path 1s with the
ZEATH.COM utility made avaitable with ZSDOS1. ZPATH will enable vou to chanze
the default path. and dofine up to three drive/user search elements.

¢

The tinnl ometnod of cettine a DOE 1» only avatiable 1t vou are in
a /PR svasen. tois Cchos byo< Tinz the (Z)¢ Toortion 1o o
ATt oy fniioxxa; ¢ COommand (h:fnukk' with & "7 in the commans L«
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mods.  This Path mode will probably see little use. bur is made avaiiabie for
syvstems which need more than three elements in a path. The principal dinac-
vantage ol ur iz the ZUPR3 path is that reguests trom the command promyt

AO>) mayv result in n-squared searches where n is the number of elements 1n the
path. The reason i1s that ZCPRI will select the first path element. and ZShox
will sequentially search along the entire path it the file is not found.
returning to ZCPR3 with « "file not found” error. ZCPR3 will then seiect the
second eifement with ZSDUS acain searching alon2 the entire file. This situn-
tion does not occur once an application program 1§ started. since the ZCPR3
Command Processor 1s no longer active.

The defaulit settine for the DOS Path is "Internal’”.

6.22.3.8 Wheel Kyvte Write Protect.

Interactive Prompt & - Wheei Byte Protect
Options - (Lizabie. (Siet acdr {(7i0PES
Command Ling tharacter: *
bnniie - *xagddr

bnn

*7

i Trom the Interactive mode of 7507000 vyl v

fines contalnino

Wnen v sl

fe choice:

presonted waith

wWheel [(D)isable, (S)et, (Z)CPR3] :

Sedeoting the ()i eooptian b oo i The W b
Voot - : Tran Ling mode will caus oo

E CLonvTe 1w oivars O Jing the user fult or SRS

I8 1w brasure~s. Entering wn ST for isias

AT R S S TR A 10 oenter a Hexadecimal addres:
vt Piore o pesposs b Pty 1o oansure that the bhyite is protect oo
neECesyn Ty Troy unintentiona)l Setting a VWhee! Byte addren foam
the Commanag  Lince <gmp'y reouives appendine a Hexadecimald i 2t the

Whee! Comnant fhovacier.  Intering a "Z7 {rom the Interactive modc. o o 47
Parametler <tring o the Conmand Line mode will set the address to the addres-
defined top the Wheel byte in the ZCPR3-compatible B/P environment. Fh
tor this aption is OFF or Disabled to assume that the user han fu'i
priviicoes.,
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6.22.3.9 Time Routine (Clock Driver}.

Interactive Prompt : T - Time Rottine {Clock})
Options - (D)isable. (S)et addr

Command Line Character: C
Enable - C addr
Disahle - C-

This option allows the user to enter the address of a clock driver routine
conforming to ZsDOS standards. or disable an existing clock routine. When vou
enter a "T" at the prompt in the Interactive mode. the following appears:

Time (Clock) Routine [(D)isable, (S)et, (B)ios+4EH] :

Enteringe a "D in the Interactive mode or the Command Line seguence (=" wiil
disahle anv evisting clock. The primary effect ot this 18 1o cause an error
return ta DOS function calis 104 and 103 as weli as disabling Date/Time Szamp-
inz functions. 1f vou enter an s at this point in the Interactive mede. yvou
will be further promnted for a Hexadecinal address of a clock driver. The
same eftect of setting a Clocy Driver adaress 1s achieved in the Command Iinw
mode by enterins the O Command character tfollowed by oa valid Hexadeoimnl
address beginning with a Nupher.  Seiectinz B or eniering TUHD Ay g Commond

Vine arzumpent. wili Set the bos Clock Draiver address 1o the base of B/P mion
. .

otfset by 4b wnich corresponds te the Jump Jable entry for the B/ Zshor-
compatible Ciock driver. Do NOT enter unknown values since unpredictablie

results can occur!

6.22.3.10 Stamp lLast Accessed Time.

Interact ive Fromnt . A - Stamp Last Access Vime
Ortions - (Dirs y
Command Line Choaradt=r: +A
Enzble - +A
Misarle - +A-

This option is oplyv available with RateStamper type ot Date/s Time Sia
P2DOS. the function is not detined and is 1gnored within ZSDOUSZ. AS
Section 3.4.4.2. Unless you hiave a definite neec to retein a record o lhe
last time files are accessed. we recommend that vou disablie this option to
reduce unnecessary overhead. To select the Last Access Time option. enter an
AT at the Interactive main prompt. This will display the foilowing prompt:

Stamp Last Access Time Routine [(D)isable, (E)nable] :

if vou enter a "D" at this peint in the Interactive mode or disabie tne tunc-
tion with the sequence “+A-" In the Command Lire mode, no times wili be en-
tered in the "Last accessed’ fi1eld in the DateStamper ti1ic. This cprion mav
be re—ensbled by oselectine the 'L option an the Interactive mode from this

SCCONOary  prompi. ov  the secuence 447 Trom the Command  Line

Wi,
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6.22.3.11 Stamp Create Timc.

Interactvive Promp)t : ¢ — Stamp Create Time
Command Line Character: +C

Enabie - +C addr

Disable - +C-

Entrv of a " from the main menu in the Interactive mode wiil allow you to
enable or disable the Create lVime stamping feature. A secondary prompt will
be displaved as:

Stamp Create Time Routine [(D)isable, (E)nabie] :

To disable the Create time. enter a "D from the secondary prompr. or the
sequence “+0=" in the Command Line mode. To enable stamping of Create Times.
enter an "B from the scoondary prompt from the Interact:ve mode. or by enter-

11g Uhe Argument Secuenic

0.22.3.12 Stamp Modify Time.

Interaci ive From : C ~ Stamp Modity Time
Oplioen - (Blisabie. (Einable
+M

COonGnrach Toine

Fnabhie - 4+M

The time o lest Mociticrian of a tile 15 probabliv the
; ' SFSUCL L A% such. vou will probabiy never heve n need
Shouid the need arisco. however. ente: on M a0 1ho

Voo will then he presented with:

Tomes oltered

o dlwale this

1oy e

CTACTIVE Fdin Promoi.

Stamp Modify Time Routine [(D)isable, (E)nablie] :
4 vou enter a " gu this point in the Interactive mode or

Tror Wil the <oguence  +49- In the Command Line mode. no times will be wiore
in the MMocsier freld o1 any active Time Stamp activity.

This option may be re-enablen by selecting the "F' ontion in the Interactive
mode from this sccondnry prompt, or the seguence "+ from the Command L o
modc .,
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6.2

2]

4 7SCrG2 krror Messages.

Only two error messages evist in Z3CFG2.  For the most part.

will deal with invaliid parameters or entry m:stakes. The
are:

— Invalid -

An invalid address or character was entered in a parameter.

**xx ERROR: DOS is not ZSDOS2!

An attempt was made to run ZS(FG2 on an Operatingz svstem which was
not ZSDOS2., This program cannot tunction under any other operating syvsiem.



6.23 ZXD - File Lister Utility for ZSDOSZ

ZXD Version .60 is a moditication of an eariter version relcaswed wisn our
ZSDOS 1 packaze. it is the ZSDOS Extended Directorvy listing program derived
from the ZCPK3 tool XI* 111 written by Richard Conn and now modified to proper-
v return disk sizing information from a banked ZSDOS 2 Operatingz Syvstein.
Manv additional capabilities were added over the original XD I11l. not the
least of which is the ability to displav time stamps for each file in a varie-
tv of formats. ZXND can displav file Dates and times from DateStamper. P20,
and PluPerfect Svstems’ Dosidisk stamp methods. In ZCPR3 systems. the Vheo!
byvte 1< used to disable some functions as a security precaution in reme
access svstems.

6.23.1  Using ZXL.

aorivaied Byoentering 1te name at the commane prompt., and mav o be joi-
Lowed by eptional drive and user specifications to obtain the divecrory of
another drive Or user ared. 1t mav also be followed by various paramcieTs

alter the torpaet and/or content ot the display. 1T options are ilisted

Wwitioh

without b o Fite specitication (drive. user. 1ile nanw
Then tnes ; the standard option character. a siash., A Dheip
mesSalre na e obtained in the standard manner by entering:

aUCePls i FeCTIoNs in oa meutal torm popularized with the Yowe serios o
{ AN FTOCeRSOT rentacoment s, Using The CONVeNntions described 1n Sect.on

PLooo the syntay 19 SuBmamrized by

ZXD [dir:1[afn] [/]loptions]

noarouments, a display oot only those files satrstying
ftions w1l obe arspliaved.  Normailyv these dc 1

oy NON-< Vs in the current drive and user. The detault sejections
max be moait by option parameters detatled below., 11 oprion parameters or:
desired withour drive. user or file specitications. then the options must b
prefixed with a slash., The siash 1s optional if any redirection or 1:.::
speciiical;ons are entered.

nlte Ssefent

6.23.2 ZXD Options.

Option parameters. consisting ot one or two characters, allow you to obio.n
selected information from files on a disk, or to tailor the dispiavy to vour
particular needs. Each of these options is also reflected as a permanen: (.-
fault. Atter deciding which parameters vou use most by using the command |itw
options. we recommend configuring ZXDIh to reflect those parameters as defau
te results wiod ho the reguirement 1o enter fewer kevstrokKes. and consegueni-
cv o taster orncration when o diveciory scan s required.
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The option characters are described i1n alphabetical oraer in the tollowine
sections.

6.23.2.1 Select Files by Attribute.

In order to avoid cluttering a directory display with unwanted file names. 7ZXD
tfeatures a flag which controis addition of those itiles marked with the SYStem
Attribute Bit. The A Option controls this feature. It requires a second
character oi S, N. or A. Contro! offered bv these characters i1s:

S - Include Onlv Files marked with the SYStem Attribute

N - Include Onlv Files Not marked with the SYStem Attribute
(this 1s the detau!t condition)

A - Include aAli Files

Since li1sting of all Non-System tiles 1s tne cetfauit condition. yvou w 1|
probably not use the N opiion verv otten. The A option. on tne other hand.
offers a simple wav of viewine All 1iles within the current directory. includ-
ing System files which are normally invisible due 1o the Attribute bit.

in a ZOPRY svstem where VWheel access has not been granted (Wheel byte 1s Of1).
this option is forced to Non-SYStem files only and the A option churacter 1s
NeT perniitiad,

6.23.2.2 Date Dispiay Format.

The Dates for a 725D drspiay mav be displaved in either Us forp of MM{/DD/AN oF
Faropean torm of DhoMa LYY you mav override the deijauvlt torm with the D
oprion. Here 1S an exambsie o1 the two types of date displavs:
S torm:
ZXD Ver 1.66 3 Apr 1993 15:43:17
Filename.Typ Size Modified Filename.Typ Size Modified
INITDIR .COM 4k 07:01-09/17/88 ZPATH .COM 4k  07:50-09/17/88
ZXD .COM 8k 08:01-09/17/88

C2: —— 3 Files Using 16K (324K Free)
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turopean Form:

ZXD Ver 1.66 3 Apr 1993 15:43:11
Filename.Typ Size Modified Filename.Typ Size Modified
INITDIR .COM 4k 07:01-17.09.88 ZPATH .COM 4k 07:50-17.09.88
ZXD .COM 8k 08:01-17.09.88

C2: —— 3 Files Using 16K (324K Free)

6.23.2.3 Disable Date (NoDate) Display.

Whilce the display of date and time intformation is the defauvlt mode of Zhu.
this may be disabied with the N option to display more file names on a screc:.
6.23.Z2.4 Qutput Contro! Option.

The O ontion contraia F¥DH7 NTIMT e Y ST e v anel TE I T s ey
AL SR EN R COnNIrors LAl Soprinter o1 screen 0Utpb~' GNA TCduires G Seoal .

haracter which adds additional control to output formats. ‘The second chora -

Ters TeCcoonNlZen are:

CharaCier at the end of the tiect

si/Avortical dhspilav of sorted listin:

Vhes this oprion 1 7 oves AR
consale soreen and Prinite:
GOZUPES svalem wiere N
6.2:.2. vori by Name or Type
The Jdetauit oct conditaon for Z3D i 1o 1081 sort by File Name. thoo o0 b s

Type within matching hame-.  Option 8§ reverses the sequence.

6.23.2.7 Primary DateStamp.

ZND teatures an aleorithm which will attempt to tind one of several
bate/lime Stamps ior each fiie. The default conditions tel! {
attempt to locate Datestamper type of Stamps. 1f that fails. a sear .
for Dosbisk stamps from MS/Pi-Dus disks. and finally to check tar 'S tvoe
stamps.  The T option causes the DateStamper checks to be byvpasse 8
specrhing response (1 Datestamper tvpe stamping is never used.

b
FRN
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6.23.2.8 All User Areas.

The distribution versiorn of 7ZXND will only search a singie User area. either
the currently logged or the expiicitly stated area. tor files. The U option
will locate files in all user areas on the disk. Combining the U with the AA
options will list all tiles in all user areas. both syvstem and non-svstem, on
a disk. This option is disabled and not available in a ZCPR3 svstem where
Wheel access has not been granted (Wheel byte i1s Off).

6.23.2.9 Wide Display.

ZXD onlyv displavs the "Last Modified” Date/lTime Stamp. This mav be reversed
bv appending the W option to the Command f.ine. which generates a Wide of &ll
availlable Stamps. Onlv DateStamper has provisions for all three stamp catego-
ries: PINOS contains only Created and Modified stamps. vwhile the singie Mw/is -
K5 stamp accessed through bosDisk best corresponds o "Modified o A dioniay
created with this option 1

Filename.Typ Size Created Last Access Modified

BU16 .COm 8k 17:26-06/12/88 08:42-08/21/88 17:26-06/12/88
COoPY .CoM 8k 15:06-09/17/88 15:06-09/17/88
ZPATH .COM 4k 07:50-09/17/88 15:02-09/17/88 (Q7:50-09/17/88
ZXD .COM 8k 08:00-09/17/88 08:01-03/17/88

6.23.3 Customizing  ZXD.

Prrv O oY 1a useed T miter the doeiaiil T i
AN Settings TOpTeEn O /Ny oare contained an o the tile AN
wWhich must Do avoen o ZUNTG for any contrsuration chang At oontio
reosimpie OMN/Gr L op revershiz s0Tlings ant correspond to The opliont giss
cussod In STotion G2 M Sce o Soction 4 ot the 280Ky 1.0 CoONoun
o7 O doounenlaT Lon Gn o e SeNoGe tor detalis on using AUNPLL
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7.0 Z8SDOS Version Z.

Version 2 of 78Dhis i< currentiv in a developmental phase. The version provid-
e¢d witit this package is preliminary and should not be considered a final work.
Be sure vou back up any tiles which vou don’t mind sacriticing, and please lct
us know in as much detaii as possible anv problems you experience.

Tn addition to the ZSLOS Version call (Function 4% returning 201 signityving
ZSDOS2, three new Operating Svstem functions have been added. They are:

i Function 46 Return Disk Free Space ﬁ
r 1 :1
| Enter: C = 46 (function #) H Ex3t: A= 0 1f Ok, <»0 it Error u
| E o= Drive % (A=G. F=15) | Disk Free Space 1n kilobytes
: ; 15 piaced in DMA+O (LSE) tnra
| | DMA+3 (MSB). i
18 - i =l

tree Space from fully-banked systems wherye ths AN
ceesiblice by oapplications program- . [t MUST he u '
srace since there 1o no wey for pid
i Lhe
THE fowss WO OF three Hyies wud

Do Ut o o e Dot T ACO0mmoadate ¢ maNiImal lv-sizen svatern .

T than one

Environment Descripior AQoress

4

o Z20rR 304 Ttvpe” Bnvironmens
Forher than rely on the Command broces:s:

‘ - w8 Cooappiication programs upon execution. this tuncid
may be used o reitrarv adauire the Eay address at oany time,

= . 3
Function 152 Parse File Name i

]
i
i

._h_h r-‘.
|
|
|
|
l
!

i Enter: C = 152 (function number)| Exit: A = Number of "2 in fn.fij
| DE = Pointer tc dest FCB | DE = points to celimiter |
; DMA ——> ctart of parse string | FCB+15 will be O it parse Ok, !
i OFFH 1f errors occurred. i
{ e -

library routines In a mor«
priications prograts. Ty
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8.0 ZCPR Version 4.

740.ZRL 1s a consolidation ot zZOPK34 and manv of the KCP teatures commanly in
use. modified by the need to bank as much of the Command Processor as possi-
ble. When 740 is used in a Fullv-Banked system., you may not need much of. or
any Resident Command Processor with vour svstem. Z40 relys on ZSDOSZ and will
NOT work without it since the Command Line Parser and disk free space calcula-
tions have been removed 1n favor of ZSDOSZ services. Additionally. the prompt
line displayvs the time and will only function correctly if he ZS5D0S2 clock 1=
enabled. Comments on how these new Svystem components work would bhe appreciat-
ed,

More complete documentation is provided in the Z40.HLP files included with thy
distribution diskettes. and a l:ist of active functions is availlebie with the H
command at the prompt. 1o read the On-line help ii1les, use HELF.COM available
tor gownloading from any Z-Node.



Application Programs. In contrast to utility programs (sec¢:. appiicatl
programs or applications arce larger programs such as word processers whicn
functrion interactively with the user.

BDOS. Basic Disk Operating Svstem. The machine-1independent, but usua!iv
processor—dependent. program which controls the interface between applicatior
programs and the machine-dependent hardwarce devices such as printers. disn

drives. clocks. etc. It also establishes the concep: of {files on medis arid

controls the openingz. reading, writing. and closing of such constructs.

BGi1. BackGrounder 1 froo PlorPertect Svstems. a windowing task-switchings

svstem for U raoor RAM disks.

et InpUL /Oty Svaiem. Machine-dependert routines which porf
wripTere D aoveioe cortrol such as sending and veceving oharatter-
readine and writing to disk drives. etc.

Bit. Dincory dizi. An cienent vhich can have ondy oo s.nrlc on or o1l srtat

Bit Map. AN ATray of bhits ogsel U0 represent or map farge arrayvs ool pinogs
INTOT TR Lo in o ocemneat torn

ol ¢ T 0
apsy o 1o tartins O H 4 foos 1 0
1 O Doty SO N copnt e C
P S £
Hyte roatpyp e ol O p g [
G LU . R m RN S o bholow ., ryNambie Fial

The portion of

t ARy o
T i Boot” tunction of the V10w,

Checksuin.
O mie s

1cally summarizes the contents of o soros
sCK the current conienis tor orrore.

Clock [Driver. A =orttwiare tink botween a Non-banked

YOUT  SVSTen,, THe clock driver allows 7ZSDOS and its utilities teo reasn ti
clock  which i« normally inherernt in the B/P Bios.

Create a single command which 1ssues other commands to pertform & uniau 4
actions.  OP/M o submit files nre one kind of command script familiar o o
CP/M users, St also offers more sophisticated types of scripts such
aliases and command files (¢.g2.. ALIAS.CMD).

Command Scraipt.  Sometimes called simply seripts, command scripts &
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DateStamper. A soltware package developed by Piufpertect Svstoms to allow
time and date stamping of tiles., The RBoot System uses a4n externai module in
the file LDDS.COM to iwmplement batestamper. while ZS0OS2 automartios! v sup-
ports this stamping method. DateStamper 1s uniqgue among tile stampers for
microcomputers for two reasons: first. 1t maintains all file stamps within a
file: second, it maintains stamps {or create. access, and modify time/date for

each file.

DDT. Dyvnamic Debugging Tool. A utilitv distributed with <P/M 2.2 whict
display. disassemble. or alter disk files or areas of memcry using opcodes or
hexadecimal values.

DOS. Disk Operating Svstem. Often used term for the BHOsS, but gzeperally
refers to the azgrecate of COF. By and BICGS.

[EIRT SPRESN ey "
LWL T IMLI\« g

DosDisk. =~
CP/M and compatibic too Write and read files directiy o and from
standard 3-1/47 40-typ -Sded. Double-Density MS=-DOS ftormat disreiies
Thos iP5 the standard C 36007 disk tormat used n IBM=PO compatible computers.

52}

[

iron Fiusperfect Svstems which arlows uscrs of

FCE. File Control Riock, A standard memory structure used by b/ and oo
patible opgrating svstens 1o cte <dise fpde operations.

File Attributes. Aleo koowy oo file attributes, reserved bits storec alone
C

Wity Pl nomes el gaiTectories which control how the files are Acccsse..

numer ne sveten consistinge of the rnumbers U-9 an
LTo represont byvtes as otwe droits (00 to i Lo oo
Hevadecoimal numibor= 1« Uusua! iy renresented by suffivineg the number witn ar
as oin 01N

Hexadecimal. o hirwe-
Tetters A=F.  Ofiten us

108YTE . Tnput fOut Pt

Some U RO T 1

wlsoantd printers.
K. Usualiv reters to Kilobvie or 1024 {F [Oth power) bytos,

P2D.  Prbos batestanps.  Aan alternotive form of fiie stampine used in Hal len
Frugee s L2HOS. P20 stamps are compatible with CP/M Plus time and date
stamﬁa. This formas s supported in a B/P Boot system with the LDF2ZD.COM
Stamp module. and automatically 1n ZSLOS..

RAM. FRandom Access Memory. As opposed to Read Only Memory (ROM) the area of
a computer s memory which may be both read from and written to.

RSX. Resident Svstem Lxtension. A program module complying with a ciandard
developed bv Pluspertect Systems for extending the functionality of a CI'/M 2.2
compatible Opecrating Systen. Yne module must be loaded at the top of 1he
Transient Frocran Area. ans belon the donsole command Prodessor.

System Promrt! fhe tan s A> prompt whiich appears soon atter OB/ ocomplters

are started up.

14¢
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TPA. Transient Program Area. That addressable memoryv space f{rom the lowest
available address to the highest available address. Usually this extends from
100H to the base of the BDOS (assuming that the Command Processor Is overwrit-
ten). or the base of the lowest RSX.

Utility Programs. In contrast to application programs (see). utility program-
or utilities are shorter programs, such as directory programs, which accept a
single command from the user.

Wheel Byte. Taking 1ts name irom the coiloguial "Big Wheel."” the Wheel byte
controls security under ZCPR and ZSDOS. When the byte i1s set to a non-zero
value, the user has "Wheel status’ and may exXecute commands unavailabie to
other users.

word. In the comnuter context. a tixed number of bvtes. Tor %- b1t microcon-
puters. a word 1s usualiyv two bytes. or 16 bits.

Z-System. An operating svstem which completely replaces CP/d by subtivor
Vi

PR for Digital Research' s command processor andg ZSDOS tor Digi p3
disk operaiing svstem. ZOPR and ZSDOS complement one another in
to enhance pertormance.
ZOPR. 250 Conmang  Hrocessor Originaliy coveloped! s 0 groun

1
the Specs:l interest group tor Microcomputers (SIG/vr. bul reilincc
N ; I

Sage o versions 25 ot GLa

Conn to bl o version 3.0 and Jav

7 - - - - e e . -7 41 . N N -
ZHL Term o o fCo e amare using specitied CNamod COmMmOn bLosos,
o i o f TApEe ace Microsobt—compatinie et i85 usine onty

e Lombar Reloatove segient UOBIOS T

o—h
Lo
b
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This manual 1S not intended as a complete reference 1o /80 assembly languineo.
CP/MO or ZCIR operating svstems.  Since many books have besn written on these
topics we include here only those we have found most usetul. The sources in
each categoryv are listed in order of ditfficulty,

1. Information on CP/M

Waite, Mitchel!l and Robert Lafore. Soul of CP/M: How to Use the Hidden Power
ol Your (pP/M System. Indianapolis: Howard W. Sams & Co.. 1933. Well
written basic introduction to the principles and design of CP/M and the
use of K080 assembly language. Many programming examples and several
useful appendices included. Illustrated, appendices. index. 391 pp.

Johnson-lLaird. Andy. The Programmer’ s CP/M Handbook. Berkelev: Osborne/
Mceraw-Hill. 1933. Highly detailed. complete description of the struc-
ture ot CP/NM tor programmers. Instructions on patching. designing an:
debugging a new (P/M svsten, Complete example BIOS source 1ncluded,
I1iustrared. appendices. index. 507 pp.

Pisital Rescarch. CP/M Upceraring syvstem Manual.  Pacitic Grove., talitornia:
Digital Research., 1992, Urxglnui documentation byv Digital Research.
developor= of  Cp/M, Concise and authoritative. and technically v

Ten, tnis ouide i mainiy oY use as a reference guide for thosc

already underatand CR/M. Incluces coverage of the original R/ ut
ties~ and a skeletal example BIOS. Tllustraved. appendices. 1ndex.

pr.

2. 780 Assembly Language

Mostel (orporation. Frogranning Manual tor Z8SO Microcomputer. Fubhtication
NGL MR TESISL MOSTEN corp.. 1w 7. The "Bibie” of Z8U assembly language
programming with detaiied descriptions and examples of each opooao.

Hitach: Amcrica. Liao.  HDOGISO s-Hit h Integra
Bock.  Fublication sLT0. Hitachi Amer:ca. Lta iU> 1;e
book for the o410,  No programming examples. bLt very detailed }15t—
ings ot all 1nstructions.

Zaks, Rodnay. Programming the Z&). Berkelev: SYREX., Inc.. 19&_2. Highiv
detsiled information about every aspect of the Z80 microprocessor and
780 assembly language. Covered are basic programming concepts. Z&(
hardware organization. programming. addressing. and 1/0 techniques.
Programming examples are included. and over 200 pages of information
are devoted to the Z80 instruction set itself. Illustrated. appen-
dices. index. 624 pp.
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3. Information on ZCPR, ZSDOS, the Z-System and Accessories

Morgen. Bruce and Jav Sage. The Z-System User's Guide. An introduction to

Z-Svstem for the less technical user.

Sage, Jay. The ZCPR 3.3 User's Guide. Manual for ZCPR version 3.3, including

many examples of how the features of Z-System can be put to work.
Extended command processing and security features are highlizhted.

Conn, Richard. ZCPR3: The Manual. New York: New York Zoetrope. 1985. The
"bible" of ZCPR3., written by ZCPR's original author. Much information
is now out of date. but still very useful. Illustrated. index. 351 pp.

Conn., Richard. ZCPR3: The Libraries. Manual for the SYSLIB. Z3LIB. and VLIFE
assembly language libraries. which allow advanced ZCPR3 programmers to
create their own 7-System programs.

Mitchell. Bridger. Backgrounder 1i. Idvliwild. CA. 1986. {Avallable from
PlutPerfect Svstems and others). Manual for Backgroundor i1i includes
many advanced techniques and a description of the: Plu*Perfect RSH
standard.

Bower, Harold: Cetrill. Tamoren and Wilson. Carson.  ZSDOS 1.0 User's Guide.
1650, Detaiied User instructions {for the Non-banked version of ZSDOS.
along with detailed

ctuiled references.  This is a must if vou do not meve up
to the banked 7Z8Dios2.

Bower. Harold: Cotrill. Camcron and Wilson. Carson. Prosrammer s Manual
T

o
ZSDhOs 1.1. 194G, Details data areas. interfaces. and progranm
2 t

N
examples for writing programs for systems running the ZSDOS syvaten.

ing
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Bios Function Reference Appendix 1
Number Fcn Name Input Parameters Returned Values Uses
0 CBOOT Nonhe None A1l Regs
1 wBCOT None None A1l Regs
2 CONST None A=FFH if Ready AF
A=00H 1f No Char
3 CONIN None A=Char from CON: AF
(masked per ICFG)
4 CONOUT C=Char to send None AF
(masked per ICFG)
5 LIST C=Char to send None AF
(masked per ICFG)
6 AUXOUT C=Char to Send None AF
(masked per ICFG)
7 AUXIN None A=Char from AUX: AF
{masked per ICFG)
8 HOME None < Status Code > All Regs
9 SELDSK C=Drive (0=A..15=P) HL=Disk Param Hdr Addr Ail Reg:
HL=0 1if No Drive
1C SETTRK BC=Track Number None None
11 SETSEC BC=Sector Mumber None None
z SETDMA BC=DMA Acdress None None
13 READ None < Status Code > A1) Regs
14 WRITE C=Write Type < Status Coce > All Regs
(C=Unaliozated, 1=Directory, Force write)
15 LISTST NorE A=FFH4 1T PTR Ready AF
A=00H 1if PTR Nct Ready
18 SECTRN BCziogoical Sector ¢ HL=Physical Sector # ATl Regs
DE=Translation Tbl Addr
e €2 End Of CP/M 2.2 Vertorg »>r —mmsmm e e e
17 CONDST Noris A=0FFH 1f CON: Reaay AF
A=0CH 1T CON: Busy
1& AUXIST None A=OFFH if AUXin Ready  AF
A=00H if No Char
13 AUXOST None A=QFFH 1f AUXout Ready AF
A=00H 1f AUXout Busy
20 DEVTRL None HL--> Char IO Table HL
21 DEVINI Nona None A11 Regs
22 DRVTEBL None HL-—> DPH Table if Ok HL
(0 entries for No Drv)
23 <Reserved for MULTIO>
24 FLUSH None < Status Code > A1l Regs
25 MOVE HL=Source Addr None A1l Regs
DE=Dest Addr
BC=Length to move
26 TIME C=0(Read), C=1(Set) A=1 if Ok, A=0 1f Errs All Regs
DE—-> 6-byte Time E=0Orig 6th buffer byte
D=1/10th Secs (Read)
27 SELMEM A=Rank Number None None
28 SETBKE A=Bani Number None Nene
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29 XMOVE C=Source Bank # None Nore
B=Dest Bank #
————— <<< End of CP/M 3 "Type" Vectors >>> —— - - ———= -
30 RETBIO None A=Bios Version # A,BC,DE, HL
BC—> Bios Jump Table
DE--> Config Data Area
HL—-> Device Config Table
31 DIRDIC <—— See details below for Direct Device 10 ——>
B=Driver Type <see table> <see table>
C=Function #
32 STFARC A=Bank Number None None
33 FRJP HL=Dest Address 77 v
34 FRCLR HL=Return Address ?7 None
3E FRGETB HL~--> Byte to Get A=Byte at (C:HL) AF
C=RBanl Number
28 FRGETW HL-—-> Word to Get DE=word at (C:HL) F,DE
C=BRark Number
37 FERPUTE Hi—-> Byte Dest None F
C=Bank Number {A saved to (C:HL))
A=Byte to Put
cN FERPUTY HL--> Word Dest None F
C=Bank Number (DE saved to (C:HL):
DeE=Word to Put
39 RETMEM None A=Current Bank Number AF
Tmmmzromooszoozzmze FLOPPY DISK SUBFUNCTIONS (Function 31) =sz=zzoooozmooooosaor
8] STMODE A=C {(Double Dens) None AF
OFFH {Single Dens)
C=C (Fubfen #)
B=1 (Ficppy)
1 STSIzE A=C {Ncrmal Speed) None AF
QFFH {Hy capabie)
D=0 (Mctor On Cont)
OFFH (Motor Contr)
E=C (Hard), 1 (&8") None AT
2 (5.25", 3 (3.87)
C=1 (Subfcn #)
B=1 (Floppy)
2 STHDRY A=Unit (BO,1) None bF
Head (D2)
C=2 (Subfcn #)
B=1 (Floppy)
3 STSECT A=Phys Track # None AF
D=0 (128 Sctrs.. None AF

3=1024 Sctrs)
ast Sector #
(subfcn #)

E
C
B (Fioppy)

on i

L
3
1
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4 SPEC A=Step rate in mS None AF
(B7=1 for 8" Drv)
D=Head Unioad in mS
E=xHead Load in mS
C=4 (Subfcn #)
B=1 (Floppy)

5 RECAL C=5 (Subfcn #) < Status Code > AF
B=1 (Floppy)

6 SEEK A=Desired Trk #
D=0FFH Verify, < Status Ccde > AF

E=0 (Single-step)
<>0 (Double-step)

C=6 (Subfcn #)

B=1 (Floppy)

7 SREAD HL—--> Read Buffer < Status Code > AR HL
C=7 (Subfcn #;
B=1 (Floppy .

8 SWRITE HL—-> Write Buffer < Status Code > AF L BL

C=8 (Subfcn #!

B=1 (Floppy)
3 READID C=Z (Subfcr #) < Status Code > AF
B=1 (Flopny)
10 FETDST C=10 (Subfen #) A=Status Byte AF BT HL
B=1 (Fioppy) BC=Controller Type
HL--> Status Byte
11 FMTTR! HL—-> Fcrmat Data < Status Code > A1l Regs
D=tc1rs/Tri
F=Gar 3 Byte Cour
C=11 (Subfcr 2}
B=1 (Filopnoy
sooozrooromsoonzzmmz HARD DISE QUBRFUNCTIONS {Function 21} cezmwsmesmmosssooos o
] HOVALLS DE-~> 617 byte Buff? A= Bytes in CDE AL
C=0 (Subfen #)
=7 (Hard}
1 HDSLCT A=Device Byte A=Phyzical Device Bit AF
C=1 (Subfen #;
B=zZ kPa.c‘
2 DOSCSE1 DE--> Comnd Desc Blk H=Message Byle A1l Rege
A=0 (No Write Data) L=Status Byte
=2 {(Subfcn #) A=Masked Sfatus Byte
B=Z (Hard)
Status Cede: A = 0, Zero Set (Z) if Operation successfully performed

A <> 0, Zero Clear (NZ) if Errors occured in Operation
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ZSD0OS32 Function Reference

Function name

Input Parameters

Returned Values

0 Boot None None
1 Console Input None A=Character
2 Console Cutput E=Character =00H
3 Reader Input None A=Character
4 Punch Output E=Character A=00H
5 List Output E=Character A=00H
6 Direct Console I/0 E=0FFH (In) A=Input Character
E=0FEH (In) A=Console Status
E=0FDH (In) A=Input Character
E=00H..0FCH (Out) A=00H
7 Get I/0 Byte None A=1/0 Byte (0O003H)
3] Set I/0 Byte E=1/0 Byte A=00H
a Print String DE=Address String A=00H
10 Rezad Conzole Buffer DE=Address Buffer A=00H
11 Get Corsole Status Nohe A=00H = No characie-
A=0O1H = Char. present
1z Get Version Number None A=Version Number (2204
13 Reset Disk System None A=00H No $*.* on A
A=FFH $*.* on A
14 Seiject Uigh E=Disk Number A=00H No ¢+ . File
A=FFK &% ,¥% File
17 Open File DE=zAddress of FCR A=Directory Cod=
16 Close Frle DE=Address «f FCE A=D rectory Code
17 Search for Firzst DE=Addresz of FCB A=Directory Coas
1 Search for Next DE=~ddress of FCE A=Direciory Code
1¢ DE=pddress of FCE AzError Code
20 R DE=Addreszs of FCB A=Read/virite Code
o v DE=pddress of FCB Az=Rezd/Vrite Cods
2r M DE=Address of FCB A=Directory Ccde
e = DE=Address of FCE A=Error Ccde
s GeT Login Vector Nore HL=Login Veztor
ze Get Current D! Nons A=Current Dish
26 Set DMA Address DE=DM£ Address A=00H
z7 Gat Alloc. Address None Hi=Addr Alloc Vector
e Virite Protect [Cizw None A=00H
2¢ Get R/C Vector None HL=R/0 Vector
3G Set File Attributes DE=Address FCB A=Error Code
31 Get DPB Address None HL=Address of DPB
32 Set/Get User Code E=FFH (Get) A=User Numbe[
E=User Number (Set) A=00H
23 Read Random DE=Address of FCE A=Read/Write Code
34 Write Random DE=Address of FCB A=Read/Write Code
35 Compute File Size DE=Address of FCR A=Error Code
3t Set Random Record DE=Address of FCR A=00H
37 Reset Mult Drive DE=Mask A=00H
382 Not Implemented
39 Get firxed disk vector None HiL=Fixec Disk Vecto:
4G Virite rarmdom, OC 7111 DE=Addr of FCE A=Read/Write Code
41424 Not Implemented

wanh
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45 Set error mode E=FFH (Get) A=00H
E=FEH (Get Err/Disp) A=00H
E=01H (Set ZSDOS) A=00H
E=D0H (Set CP/M) A=00H
46 Return Free Space E=Disk Number A=Error Code
Space in DMA+0. .DMA+G
47 Get DMA address None HL=Current DMA Address
48 Get DOS & version None H=DOS type: "S"=ZSDCS
"D"=ZDDOS
L=BCD VYersion Number
43 Return ENV Address None HL=Env. Descriptor Addr
50-97 Not Implemented
az Get time DE=Address to Put Time A=Time/Date Code
99 Set time DE=Address of Time A=Time/Date Code
100 Get flags None HL=Flags
101 Set flage DE=Flacsz None
102 Get file stamp DE=Addr of FCR A=Time/Date Cods,
Stamp in DMA RBufter
10% Set file =tamp DE=FCR Address, A=Time/Date Code
Stamo 0 DMA Butter
104151 Not Implemented
152 Parse FileSpers DE=FCE Address, A=ho,oof T s o Tl
St-ing 1n MA Buffe DE=fdar of delirmt ch
FCB=1h8=7 +f Parze |

OFFH iT Error(s.

O

153-2582  Not Implemented

Directory Codes: A=DD0 G, DR, QaH 11 No Error
A=FFH T trror

Error Codes: A=DOR 4T Mo Error A=DFTH 11 error

~t
I

Time/Date Codes: Azl lH 1T NC error A=OFFH 17 errcr
Read/Write Codes: A=00H 17 No error

A=01H Fead => End of File

Write =>Directory Full

A=02H Disk Full

A=034 Close Error in Random Record Read/write

A=04H Read Empty Record during Random Record Read

A=05H Directory Full during Random Record write

A=06H Record too big during Random Record Read/Write

Extended Error codes in Return Error Mode:
A=0OFFH Extended Error Flag
H=0O1H Disk I1/0 Error (Bacd Sector)
H=02+H =ead Oniy Disk
H=0GM Wrate Protecied File
H=04H Invalid Drive (Select)



Appendix 3

Datespec and File Stamp Formais

The universal stamp and time formats used by ZSDOS are based on packed BCD
digits. It was decided thail these were the easiest format for Z80 applica-
tions programs to work with, and were compatible with most real time clocks.
The format for the stamps and for the clock functions are identical to the
Plu*Perfect DateStamper’s formats for these functions.

Some file stamping formats (for exampie CP/M Plus type) do noit store all the
information present in the universal format to disk. In the case of CP/M Pluc
type stamps, there 1s no provision for stamping the Last Access time. Tne
ZSDOS interface rcutines fi11 unimplemented fields in the stamp with O wher
the Get Stamp function 1is used, and ignore the contents of the unusec frsigs
when the Put Stamp functicn 1s used.

Depending on the stamping method selected, the format of the starps or the

szl may differ from itne universal formet., These difterences are effective'y
hidden from users by 28D0S and the Stamp routines so Tong as 2SD0% s func: iong
are used to get or maripulaie the stamps.

Time format (6 bytes packed BCD):

TIMESD - Goet 2 digits of vear
preta, 12 assumed Tor 78 to 99, else 0 assumid
- monT Lhoutz]
~ day [1..2v]
- hour G2z
- minute [0, 5%
- second | B

File Stamp format (15 bytes packed BCD):

DME-D -

ate Tieid (first 5 bvtes of time rTormat:
DMA=S - Access tieid (firet 5 byvtes of time format:
MO+ - Modity fieia (firet & bytes o7 time format )
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SCE1, 4; 50, 74
SCS1I- 74
sense, 102
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SETCLOK., 120

SHOWHD, 75, 1032

Smartwatch, 126

SPINUFP, 113, 124

Stack Switcher, 44

Stamg Create, 137

Stamp Last Access, 136

Stamp Modify, 137

STARTUP, 16, 21, 6%, 105. 114,
120

Step rate, 73

Syntax, 2

System Attribute, 133

System Bank, 9, 11

System Prompt, 146

Tailoring, 7, 10, 4¢
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TDD, 128

TERMCARP, 60
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B/P BIOS INTRODUCT

Q

1.0 Introduction.

The Banked and Portable (B/P) Basic I/0 System (BIOS) is an effort to stan-
dardize many of the logical to physical mapping mechanisms on Microcomputers
running Z-Systems with ZSDOS. In expanding the capabilities of such syvstems.
it became apparent that standard BIOSes do not contain the functionality
necessary. adequate standardization in extended BIOS calls, nor an internal
structure to fully support external determination of system parameters. B/P
Bios provides a method of achieving these goals, while also possessing the
flexibility to operate on a wide range of hardware systems with a much smaller
level of systems programming than previously required.

1.1 About This Manual.

Documentation on B/P Bios consists of this manual plus the latest addendum on
the distribution disk in the file README.2ND. This manual is divided into the
following sections:

o The Features of B/P Bios summarizes the significant features of B/T
Bios 1in general. highlighting advantages and the few limitations
in the svstem.

o Tailoring B/P Bios contains details on altering the many options to
generate a customized RFL file tailored to your sysien.

¢ Installing a B/P Bios details the installation of B/P Bios i both
Unbeiked and Backed configurations in a "how to” fashion.

o Programming for B/P Bios describes the interfaces. data stiructure:
and recommended programming practices to insure the maxsimun
benefit and performance from svstems with B/P Bios.

o The B/P Bios Utilities describes the purpose. operation. and custon-
ization of all supplied B/P Bios utilities and support routines.

0 Appendices which summarize various technical information.
0 A glossary delining many technical terms used in this Manual.
0 An Index of kev words and phrases used in this Manual.

For those not interested in the technical details. or who want to bring the
svstem up with a pre-configured version as quickly as possible, Section 4.
Installing a B/P Bios. will lead you through the installation steps needed to
perform the final tailoring to your specific computer. Other chapters cover
details of the individual software modules comprising the B/P Bios., and sSpe-—
cifics on the utilities provided to ease you use of this product.
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1.2 Notational Conventions

Various shorthand terms and notations are used throughout this manual. Terms
are listed in the Glossary at the end of this manual.

Though the symbols seem cryptic at first, they are a consistent wav of briefly
summarizing program syntax. Once yvou learn to read them you can tell at a
glance how to enter even the most complicated commands.

Several special symbols are used in program syntax descriptions. By conven-
tion, square brackets ([]) indicate optional command line items. You mav or
may not include items shown between brackets in your command, but if you do
not, programs usually substitute a default value of their own. It items
between brackets are used in a command, all other items between the brackets
must also be used, unless these items are themselves bracketed.

All of the support utilities developed to support the B/P Bios system contain
built-in help screens which use the above conventions to display helpful
svntax summaries. Help i1s always invoked by following the command with two
slashes (//). So for example,

ZXD //

invokes help for ZXD. the 7ZSDOS extended directory program. Interactive ZSDOS
programs such as BPCNFG2Z also contain more detailed help messages which appear
a% a sSession progresses.

Many utilities may be invoked from the command line with options which command
the programs to behave in slightly different wavs. By convention, options atre
given after other command parameters. For example. the P option in the con-
mand

ZXD %% P

causes the ZXD directory utility to list all files (*.*) and send its output
to the printer (P). For convenience. a single slash character (/) can often
be used in place of leading parameters to signify that the rest of the command
line consists of option characters. Therefore. the command

ZXD /P

is identical in meaning to the previous example (see 6.23 for more on ZXD).

1.3 What is B/P Bios?

B/P Bios is a set of software subroutines which directly control the chips and
other hardware in your computer and present a standard software interface to
the Operating System such as our ZSDOS/ZDDOS, Echelon's ZRDOS. or even Digital
Research's CP/M 2.2, These routines comply with the CP/M 2.2 standards for a
Basic 10 System (BIOS) with many extensions: some based on CP/M 3.x (aka CP/M
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Plus). and others developed to provide necessary capabilities of modern soft-
ware. When properly coded. the modules comprising a B/P Bios perform with all
the standard support utilities. nearly all Z-System utilities. and most appli-
cation programs without alteration.

The ability to operate Banked. Non-banked and Boot System versions of the Bios
with a single suite of software. across a number of different hardware ma-
chines, plus the maximization of Transient Program Area for application pro-
grams in banked systems are features which are offered by no other system of
which we are aware.

1.3 The History of B/P Bios.

Our earlier work developing ZSDOS convinced us that we needed to attack the
machine-dependent software in Z80-compatible computers and develop some stan-
dard enhancements in order to exercise the full potential of our machines.
This premise 1is even more true todav with large Hard Disks (over 100 Mega-
bytes) being very common. needs for large RaM Drives, and an ever shrinking
Transient Program Area. Attempts to gain flexibility with normal operatingz
svstems were constrained by the 64k addressable memory range in Z8O-compatible
svstems. and forced frequent operating system changes exemplified by NZCOM and
NZBLITZ where different operating configurations could be quickly changed 1o
accommodatle application program needs.

In the mid to late 1930°s, several efforts had been made to bank portions of
CP/M 2.2 Mtype" svstems. XPRIOS was a banked Bios for only the HDG4180-based
MicroMint SB-1R20 familv., While it displaved an excellent and flexible inter-
face and the ability to operate with a variety of peripherals, it had several
quirks and noticeably degraded the computer performance. A banked Bios was
also produced for the XNIM-150 single board S$-100 computer. but reguired spe-
cial versions of many Z-Systenm utilities, and was not produced in any signifi-
cant quantity. Other spinoffs. such as the Epson portable. attempted banking
of the Bios. but mest failed to achieve our comprehensive goals of compatibil-
ity with the existing softwere base, high performance. and portability.

In 1989, Cam developed the first prototype of B/P Bios in a Non-banked mode on
his TeleTek while Hal concentrated on extending ZSDOS and the Command Proces-
sor. As of mid-1992, B/P Bios has been installed on:

YASBEC ~ Z180 CPU, FD1772 FDC, DP8490 SCSI. IMB RAM
Ampro LB w/MDISK - Z80 CPU, FD1770 FDC, MDISK IMB RAM
MicroMint SR-180 - HD64180 CPU, SMS9266 FDC, 256KB RAM
Compu/Time S-100 - Z80 CPU, FD1795 FDC, 1 MB RAM

Teletek - Z30 CPU, NEC765 FDC. 64KB RAM
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2 Features of B/P Bios.

B/P BIOS is designed to be completely compatible with the CP/M 2.2 standards
for a Basic 10 System., as well as to provide many extensions needed for banked
memory which is becoming so prevalent with newer systems and processors.
Additionally, strict coding standards used in the various modules forming the
BIOS ease interface problems with applications programs and provide a more
robust framework for future development. The extensions added to the basic
CP/M 2.2 foundation include manv elements from Digital Research’s CP/M 3 (aka
CP/M Plus), but in a more logically consistent manner. Alsc included in
banked versions are provisions for managing up to 8 MB of extended memoryv for
banked applications, RAM Drives and potentially multitasking in future ver-
sions. To provide insight into the methodologv used, let us now examine some
of the features in a generic B/P Rios.

2.1 Character I[0.

As defined by Digital Research in their CP/M 2.2 standards. character [0
consisted of logical devices referred to as TTY, CRT. UCl, CON. etc¢. B/P Bios
extends and generalizes these interfaces using the IOBYTE to define four
physical devices called COMI, COMZ. PIO and NUL. The first two. COMI and
COM2., are serial ports: PIO is a Parallel port, while NUL is a "bit-bucket”
which can be replaced by a customized driver. or used in lieu of an actua!l
device. Digital Research provided only a limited interface capability to the
character devices in CP/yM 2.2, consisting of a Console (CON). an auxiliary
Input and Output (RDR/PUN), and a Printer (LST). The ability to sense Input
and OQutput Status with these devices was extremely limited and was enhanced in
CP/M 3. These enhanced capabilities are completely incorporated into B/P Bios
with the addition of strict register usage so that only relevant registers may
be altered in the respective routines. By manipulating the IOBYTE. anyv of the
four phvsical devices mayv be used in the three logical devices of CONsole.
AUXiliary. and FPrinter (LST).

Also featured in B/F Bios are moditfications of CP/M 3 functions to initialize
(or re-initialize) all devices and parameters, and return the address of a
table which contains names and parameters of the defined character devices.
While not totally compatible with CP/M 3 egquivalents, these functions are
consistent with the spirit and functionality needed with this advanced systen.
Included in the device table are; flags defining whether the device is capable
of Input. Output or Both. Data rates for serial devices (Maximum and Set),
Serial data format where applicable. and Handshaking method (CTS/RTS, XON/XOFF
or None), as well as Input and Output Data masks for stripping unneeded bits
from characters during I0.

2.2 Mass Storage I0.
All versions of Digital Research's CP/M BIOSes define only a generic Disk

driver with implementations of Floppyv. Hard. RAM and Tape drives left to the
user or developer. In B/P Rios. we went several steps further to ease many
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problems. First, we retained all standard CP/M 2.2 functions and paranmeters.
added CP/M 3 features for returning the Disk Parameter Header (DPH) table
address, and flushing of the sofiware deblocking code segment. and added a new
vector to the BIOS jump table to provide a standard method of directly ad-
dressing low-level device functions. Several standard low-level Floppy Disk
functions are supported and used by the standard utilities, including a func-
tion to return the type of Disk Controller in use which permits a single
support utility to adapt to a wide variety of hardware platforms. In a like
manner, low-level functions are provided for SCSI/SASI Hard Disk drives, and
provisions for RAM Disk drives in the event special hardware is implemented.
The methods used to implement these access mechanisms may be logically extend-
ed to handle Tape Drives or Network Interfaces.

2.3 Clock Support for Time and Date.

Many Hardware vendors have added provisions for Time and Date as non-standard
extensions to CP/M 2.2 BIOSes, and more have incorporated such support into
CP/M 3 BIOSes. We opted to define the CP/M 3 clock vector as a ZSDOS-standard
clock building on our previous Operating Svstem work. This entry point into
the Bios completely complies with our ZSDOS standards and can completely
replace the separate clock driver when used with ZSDOS. For svstems capable
of returning tenths-of-seconds. such as the YASBEC and SE-180. the standard
has been enhanced te support this capability as well.

2.4 Banked Memory Supporti.

While Digital Research addeo banked memory support to their CP/M 3. it was in
a manner incompatible with Rios interface standards defined foir earlier CR/M
standards. The method used in B/P Bios is compliant with CP/M 2.2 in dirvect
accessing of Bios functions with only one minor exception when using the
Banked ZSDOS2. and contains many of the CP/M 3 extensions added for banked
memory support, with some beingz modified to be consistent with standards
adopted for Z-System softwars. The exception to CB/M 2.2 accesses occurs when
the Operating Svystem can access certain buffers in the System Memory Bankh.
With ZSDON 2. Allocation Eit Buffers (ALV), Check Buffers (CSV). and the Disk
Host Buffer are all contained in the Svstem Bank and not directly accessible
from Transient Programs. To compensate for this, we have added a command to
ZSDOS 2 to return the free space on disks (the most common reason for access-
ing these buffers) and tailored several utilities to adapt to banked and non-
banked svstems.

In addition to the primitives initiated by Digital Research. we added func-
tions to directly access Words and Bytes in extended banks of memory. Directlv
accessing software routines contained in alternate memory banks, and properly
managing the svstem when errors occur. These features make B/P Bios much more
robust and resilient than other products. These features are implemented by
methods transparent 1o the system utilities so that the same functions are
avallable in both banked and non-banked versions.
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2.5 Other Features.

B/P Bios contains a standardized identification method which may be used to
determine the hardware on which the software is operating. This allows appli-
cations to "adapt” to the environment in a manner similar to that used in the
rest of the Z-Svstem community. It also minimizes system ''crashes” by execut-
ing programs which assume certain hardware features which may be detrimental
if executed on other systems. The effects of identification of physical
system parameters is most readily noticed by virtue of a single suite of
support programs performing low-level functions such as formatting and diag-
nostics which function across widely differing hardware platforms. Portabili-
tv on this scale can rarely be seen in other computer systems.

The ZCPR 3.4 Environment with extensions is mandatory in a B/P Bios svstem.
Beginning with the addition of System Segment address and size information for
CPR, DOS and BIOS which were added in the ZCPR 3.4 Environment. B/P Bios also
adds a Resident User Space which may be used to locate unique routines for
custom applications in a manner similar to, but more consistent than NZ-COM.
An Environment Version number of 90H identifies the Z3 Environment as being
compliant with B/P definitions.

In Banked systems. application programs mav also be placed in alternate memory
banks using location and sizing information contained at standard positions
within the Rios Header Structure. This feature permits significantly greater
functionality without sacrificing precious Transient Program Area. While the
scheme employved in the initial distribution is subject to minor adjustments as
the banked 7SD0OS2 becomes more firmly developed. experimentation and sugges-
tions into this tealm are encouraged.
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3. Tailoring a B/P Bios.

To customize a B/P Bios for vour use, or adapt it to a new hardware set, you
will need an editor and an assembler capable of producing standard Microsoft
Relocatable files. Systems using the Hitachi HD64180 or Zilog Z180 must be
assembled with either ZMAC or SLR180 which recognize the extended mnemonic
set. or with a Z80 assembler and MACRO file which permits assembly of the
extended instructions. For Z80 and compatible processors, suitable assemblers
include ZMAC and Z80ASM. For anv assembler. failure to produce standard
Microsoft Relocatable code will preclude the ability of our Standard utilities
to properly install B/P BRios svstems.

3.1 Theory of Operation.

In order to understand the need for, and principles behind B/P Bios. you must
understand the way in which CP/M 2.2. as modified by the Z-System. uses the
available memory address space of a Z80 microprocessor. For standard versions
of CP/M and compatible systems. the onlv absolute memory addresses are con-
tained in the Base Page which is the range of 0 to 100H. All addresses above
this point are variable (within certain limits). User programs are normallv
run from the Transient Program Area (TPA) which is the remaining space after
all Operating System components have been allocated. The following depicts
the assigned areas pictorially along with some common elements assigned to
each memory area:

FFFFH
Z-Sy:am Buffers ENV, TCaP, IOP, FCP, RCF
} B-os Code + ALV, CSV, Sector Buffe's
[ -
Operating System CP/M 2.2, ZRDOS, 2SDCS1
! Command Processor CCP, ZCPR3.x
'ﬁ
Transient
% Program
L Area
0100H
L Base Page IOBYTE, Jmp WB, Jmp Dos, FCB, Buffer

O00UH

As more and more functionality was added to the Z-System Buffers. bigeer
drives were added using more ALV space., and additional functionality was added

to Bios code in recent systems, the available TPA space has become increasing-
Iy scarce.

B/P Bios attacks this problem at the source in a manner which is easily adapt-
able to different hardware platforms. It uses additional memory for more than
the traditional role of simple RAM Disks, it moves much of the added overhead
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to alternate memory banks. The generic scheme appears pictorially as:

FFFFH
BNK1
8000H
i i
BNKO BNK2 BNKU BNK3
l l
0000H
L.__...._.J L_._._.._J U |
BNKM
TPA SYSTEM USER RAM DISK

As can be seen from the above diagram, multiple banks of memory mav be as-
signed to different functional regions of memorv, with each 32k bank (except
for the one defined as BNK1) being switched in and out of the lower 32k of the
processor’s memory map. The bank defined as BNKI is ALWAYS present and 1is
referred to as the Common Bank. This bank holds the portions of the Operating
Svstem (Command Processor. Operating System, BIOS, and Z-System tables) which
may be accessed from other areas. and which therefore must alwavs be "visible”
in the processor’'s memory. It also contains the code to control! the Bank
switching mechanisms within the B/P BRios.

To illustrate this functional division. the memory map of & basic B/I' Bios
system 1s divided as:

FFFFH
Z-System Buffers
User Space
Bics
Operating System
Command Processor 8000H
/ Bios Buffers
8000H Transient r Banked Bios Part
Banked Dos Part
Program
Banked CCP Part
Area CCP Restoral
0100H 0100H
Base Page Base Page Copy
0Q00H 0000H
TPA (BNKO/BNK1) System Bank (BNK2)
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The B/P Bios banking concept defines a one byvte Bank Number permitting up to &
Megabvtes to be directly controlled. Certain assumptions are made in the
numbering scheme. the foremost of which is that BNKO is the lowest physical
RAM bank. BNK! is the next incremental RAM bank, with others follow in incre-
menting sequential order. A couple of examples may serve to illustrate this
process. The YASBEC is offered with a couple of options in the Memory Map.
Units with the MEM-1. 2 or 3 decoder PALs assign the first 128k bytes of
physical memory to the Boot ROM. so BNKO is set to 4 (Banks 0-3 are the ROMj.
The MEM-4 PAL only uses the first 32k (Physical Bank 0) for the ROM which
means that BNKO is assigned to 1, BNK1 to 2 and so on up to the 1 Megabyte
maximum where BNKM is 31.

The Ampro Little Board equipped with MDISK, on the other hand, completelwv
removes the Boot ROM from the memory map leaving a maximum of 1 MB of contigu-
ous RAM space. In this svstem, BNKO is set to O and BNKM to 31 of a fully
equipped 1 MB MDISK board.

The region beginning after BNK! is referred to as the System Bank. It begins
at the bank number assigned to BNK2 and ends at the bank number immediately
before that assigned to the User Bank. BNKU if present. or BNK3 if no User
Bank area is defined.

If present. one or more 32k banks of memory mayv be defined with the BNKU
equate for unique user programs or storage areas. This area begins with the
bank number set to the label and ends at the bank number immediately before
the BNK3 labei. BANK3 defines a high area of physical memory which 1is nost
often used for a RaM Disk providing fast temporary workspace in the form of an
emulated disk drive.

R/P Eios contains protection mechanisms in the form of software checks to
insure tnat critical portions of the memorv map are enforced. In the case of
Non-banked systems. a check 1s made to insure that the system size 1s not s
great that the Bios may overwrite reserved Z-Svstem areas in high memory (RCEF.
I0P, etc). 11 & possibie overflow condition is detected. the message

++ mem ovfl ++

will be issued when the svstem is started. In Banked Bios systems., this
message will be displaved if the top of the system portions in the SYStem Bank
exceeds the 32K bank size. For most svstems. this space still permits drives
of several hundred megabytes to be accommodated.

Since the Common portions of the operating system components must remain
visible to applications, a simiiar check is made to insure that the lowest
address used by the Command Processor is equal to or greater than 8000H. This
factor is checked both in both MOVxSYS and BPBUILD with either a warning
issued in the case of the former. or validity checks on entryv in the case of
the latter.

(e
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3.2 B/P Bios Files.

This BIOS is divided into a number of files. some of which depend highly on
the specific hardware used on the computer., and some of which are generic and
need not be edited to assemble a working svstem. Much use is made of condi-
tional assembly to tailor the resulting Bios file to the desired configura-
tion. The Basic file. BPBIO-xx.Z80, specifies which files are used to assem-
ble the Bios image under the direction of an included file, DEF-xx.LIB. It is
this file which selects features and contains the Hardware-dependent mnemonic
equates. By maintaining the maximum possible code in common modules which
require no alterations, versions of B/P Bios are relatively easy to convert to
different machines. The independent modules used in the B/P Bios system are:

BOOTRAM.Z80 - (onlyv needed in BOOT ROM applications)

BOOTROM.Z80 - {only needed in BOOT ROM applications)

BYTEIQ.Z80 - Character IO per IOBYTE using 110-xXX routines
DEBLOCK.Z80 - Disk Deblocking routines

DPB.LIB - 3.5/5.25" Floppy Format Definitions (if AutoSelect)
DPB8.LIB ~ 8" /Hi-Density Floppy Format Definitions (if AutoSelect)
DPB2.LIB - Additional Floppy Definitions (optional if AutoSelect)
DPBRAM.LIB - Fixed Floppy Format Definitions (if Not AutoSelect)
DPH.LIB - Disk Parameter Header Table & Floppy definitions
FLOPPY . Z80 - Floppy Disk High-Level Control

SECTRAN.Z80 ~ Sector Translate routines

SELFLP1.Z80 -~ Floppy Select routine (if Not auto selecting!
SELFLP2.7Z80 - Floppy Select routine (it auto selecting)

SELRWD. Z80 - Generic Read/%Write routines

Z3BASE.LIB - ZCPR 3.x file equate for Environment settings

Other files are hardware version dependent to varying extents. These modules
requiring customization for different hardware systems are given names which
end with a generic "-xx" designator to identify specific versions. Tailoring
these modules ranges from simple prompt line customization to complete 1e-
writes. Versions of B/P Bios generated to date are identified as:

"~18" - MicroMint SB-180 {64180 CPU, 9266 FDC, 53380 SCSIT)
"-YS" - YASBEC {Z180 CPU, 1772 FDC, DPS490 SCSI)
"-AM" - Ampro Little Board (ZSO CPU, 1770 FDC., IMR MDISK}
"-CT" - Compu/Time S-100 board set (ZS0O CPU. 1795 FDC, IMB Memory)
"-TT" - Teletek (Z80 CPU, 765 FDC)

Files associated with specific hardware versions or require tailoring are:

BPBIO-xx.Z80
CBOOT-xx.Z80
DEF-xx.LIB
DPBHD-xx.LIB
DPBM-xx.LIB

Basic file. tailored for included file names

Cold Boot routines, Sign-on prompts

Equates for option settings, mode, speed, etc.

Hard Drive Partition Definitions (optional)

Ram Drive Definition (optional)

DPHHD-xx.LIB - Hard Drive DPH definitions (optional)

DPHM-xx.LIB Ram Drive DPH Definition (optional)

FDC-xx.Z80 - Floppy Disk Low-Level interface/driver routines
HARD-xx.Z80 Hard Drive Low-Level interface/driver routines {(optionai)

'

|

|

|

l
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IBMV-xx.Z80 Banking Support Routines (if banked)

ICFG-xx.280 - Confignration file for speed, Physical Disks, etc
110-xx.780 - Character 10 definitions and routines

RAMD-xx.Z80 - Ram Drive interface/driver routines (optional)
TIM-xx.Z80 - Counter/Timer routines and ZSDOS Clock Driver
WBOOT-xx.Z80 - Warm Boot and re-initialization routines

3.3 B/P Bios Options.

The most logical starting point in beginning a configuration is to edit the
DEF-xx.LIB file to select vour desired options. This file is the basic guide
to choosing the options for vour system. and some careful choices here wiil
minimize the Bios size and maximize your functionality. Some of the more
important options and a brief description of them are:

MOVCPM - Integrate into MOVCPM "tvpe” loader? If the svstem 18 to be in-
tegrated into a MOVCPM system. the Environment descriptor contained in the
CBOOT routine is alwayvs moved into position as part of the Cold Start process.
If set to NO. a check wil)l be made to see if an Environment Descriptor is
already loaded, and the Bios copy will not be loaded if one is present.

NOTE: Vhen assembling a Bios for Boot Track Installation (MOVCPM sct to YES!.
many options are deleted to conserve space and the Bios Version Number is
forced to 1.1.

BANKED - 1s this a banked BIOS? 1f set to YES. the Bank control module. IR,
Is included in the assembiv. and much of the code is relocatel O the svsten
bank. Note that a Banked system CANNOT be placed on the Svstem Tracks. or
integrated inio a MOVOPY imase.

IBMOVS - Arc Direct Inter-Benk Moves possible? 1f set to YES. direct transier
of data between banks is possible such as with the Zilog Z180/Hitachi 64180,
I'f NO. a 236-byte transfer bhuffer is included in high Common Memory and Inter-
bank moves reqguire transfer of bytes through this buffer.

Z8DOS2 - Assemble this for a Banked ZSDOS2 system? 1f YES. the ALV and SV
buffers will be placed in the Svstem bank invisible to normal prograns. This
has the side effect that many CP/M programs which perform sizing of files
(Directory Listers, DATSWEEP. MEX, etc) which do not know about this function
will report erroneous sizes. The advantage is that no sacrifice in TPA is
required for large Hard Disks. Set this to NO if you want strict CP/M 2.2
compatibility,

FASTWB - Restore the Command Processor from the Svstem Bank RAM? If set to
YES, Warm Boots will restore the Command Processor from a reserved area in the
System RAM bank rather than from the boot tracks. For the maximum benefit of
B/P Bios. alwavs attempt to set this to YES. In systems without extended
memory. 1t MUST be sc¢t to NO.

MHZ - Set to Trocessor Speed in closest even Megahertz (e.g. for a 9.21¢ M:
clock rate. sct to 9. The value entered here is used in many systems to

13
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compute Timing values and/or serial data rate paramneters.

CALCSK - Calculate Diskette Skew Table? If NO. a Skew table is used for each
floppy format included in the image. Calculating Skew is generally more
efficient from a size perspective, although slightly slower by factors which
are so small as to be practically unmeasurable.

HAVIOP - Include IOP code into Jump table? If the IOPINIT routine satisfies
your IOP initialization requirements, you mayv turn this off by setting to ANO
and save a little space. This tvpically will be turned off when generating a
syvstem for MOVCPM integration to conserve space.

INROM - Is the Alternate Bank in ROM? Set to NO for Normal Disk-based sys-
tems. Please contact the authors if you need additional information concern-
ing ROM-based system components.

BIOERM - Print BIOS error messages? Set this to YES if you desire direct BIOS
printing of Floppy Disk Error Messages. If you are building a BIOS for place-
ment on Boot Tracks. however, you will probably not have room and must turn
this Off. Set to NO to simply return the normal Success/Fail error flag with
no Message printout.

FLOPY8 - Include 8"/Hi-Density Floppy Formats? Some systems (SB-180.
Compu/Time) can handlie beoth 3.23" and 8" disks. 1f your hardware supports the
capability and vou want use 8" disks as well as the normal 3.5 and 2.2357
diskettes. setting this to YES will add formats contained in DPBS.LIB and
control logic to the assembly. Future systems mav take advantage ot the
"High-Density” 3.5 and 5.25" Floppy Disks which use higher data rates. Thelir
definitions wil! be controlled by this flag as well.

NOTE: 1f AUTOSL i1s set to NO. this option will probably cause the BIOS to be
larger than necessary since these additional formats may not be accessible.

MORDPB - Usc more Floppy DPB's (in addition to normal 4-3.23" and optional
8")7 1f YES. the file DPB2.LIB is included. Many of the formats are Dumnics
and may be filled with anyv non-conflicting formats vou desire.

NOTE: 1f AUTQSL if set to NO. this option will probably cause the BIOS to be
larger than necessary since these additional formats may not be accessible,

MORDEV - Include Additional Character Device Drivers? Is set to YES. user-
defined drivers are added to the Character 10 table, and associated driver
code is assembled. Systems featuring expansion board such as the SB-180 and
YASBEC mav now take advantage of additional serial and parallel interfaces
within the basic Bios. Set to NO to limit code to the basic 4 drivers.

NOTE: When assembling a Bios for Boot Track Installation (MOVCPM set to YES).
MORDEV is overridden to conserve space, and the Bios Version Number is forced
to 1.1 in the distribution files.

BUFCON - Use tvpe ahead buffer for the Console? If set to YES. code is added
to create and manage a type-ahead buffer for the driver assembled as the

12
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console. This device will be controlled by either interrupts (in syvstems such
as the YASBEC and SB-180) or background polling (in Ampro and Compu/Time}.
This means that characters typed while the computer is doing something else
will not be lost. but will be held until requested.

BUFAUX -~ Use type ahead buffer on Auxiliary Port? As with BUFCON above, set-
ting to YES will add code to create and manage a type ahead buffer for the
auxiliary device. Since the AUX port typically is used for Modem connections.
buffering the input will minimize the loss of characters from the remote end.

AUTOSL -~ Auto-select floppy formats? If set to YES. selection of Floppyv disks
will use an algorithm in SELFLP2.Z80 to identify the format of the disk from
the DPB files included (DPB.LIB, optional DPBS8.LIB, and optional DPB2.LIB) and
log the disk if a match is found. There must be NO conflicting definitions
included in the various files for this to function properly. See the notes in
the various files to clarifyv the restrictions. If set to NO. the single file
DPBRAM.LIB is included which may be tailored to contain only the fixed format
or formatls desired per disk drive. This results in the smallest code require-
ment. but least flexibility.

RAMDSK - Include code for a RaM~-Disk? If set to YES., anv memory above the
Svstem or User bank may be used for a RAM Drive (default is drive M:) Dby
including the file RAMD-xx.Z80. Parameters io determine the size and configu-
ration are also included in the files DPHM-xx.LIB and DPBM-xx.LIB. In systems
without extended memory. or to conserve space such as when building a svstem
for the boot tracks. this mav be disabled by setting to NO.

HARDDSK - Include SCST Hard Disk Driver? Set to YES if vou wish to include
the ability to access Hard Disk Drives. In a Tloppv-only system. a NO entry
will minimize BIOS code.

HDINTS - (Svstem Dependent) In some systems such as the YASBEC. Interrupt-
driven Hard Disk Controllers using DMA transfer capabilities may be used. If
vou wish to use this tvpe of driver specified in the file HARDI-xx.ZS0 instead
of the normal pelied routines included in HARD-xx.Z80. set this option to
TRUE. In most cases. this driver will require more Transient Program ATea
since the Interrupt Handling routine must be in Common Memory.

CLOCK - Include ZSDOS Clock Driver Code? If set to YES. the vector at
BIOS+4EH will contain a ZSDOS-compatible clock driver with the physical code
contained in the TIM-xx.Z80 module. If set to NO. calls to BIOS+4EH return an
error code.

TICTOC - (Svstem Dependent) Use pseudo heartbeat counter? This feature is
used in systems such as the Ampro Little Board and Compu/Time SBCS880 which do
not have an Interrupt scheme to control a Real Time Clock. Instead. a series
of traps are included in the code (Character 10 Status polls, Floppy Disk
Status polls) to check for overflow of a 1-Second Counter. It is less desir-
able than an Interrupt based svstem, but suffices when no other method is
available. Set to NO if not needed.

QSIZE - Size in bytes of tvpe ahead buffers controlled by BUFCON and BUFAUX.
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REFRSH - Activate Dvnamic Refresh features of ZI80/HD64180 processors?  In
some computers using these processors such as the YASBEC. refresh is not
needed and merely slows down processing. Set to NO if you do not need this
feature. If your processor uses dvnamic memory., or needs the signal for other
purposes (e.g. The SB180 uses Refresh for Floppy Disk DMA), Set this to YES.

23 - Include ZCPR init code? Since a Z3 Environment 1is mandatory in a B/P
Bios (which now "owns" the Environment), this option has little effect.

For assembly of a Banked version of B/P Bios, the identification of various
banks of memory must be made so that the various system components "know"
where things are located. Refer to Section 3.1 above for a description of
these areas. The BNKO value should be the first bank of RAM in the System
unless other decoding is done. The following equates must be set:

BNKO - First 32k TPA Bank {switched in/out)

BNK1 - Second 32k TPA Bank (Common Bank)

BNK2 - Beginning of System Bank (BIOS. DOS. CPR) area

BNKU - Beginning of Bank sequence for User Applications

BNK3 - Beginning of Extra Banks (first bank to use for RaM Disk?
BNKM - Maximum Bank Number assigned

3.4 Configuration Considerations.

when assembling a version of B/P Bios for integration intc an IMG file. size
of the resulting image is not much of a concern. so vou need not worry about
minor issues of size. For integration into a system for loading onto diskette
boat tracks. however. the limitation 1s very real in order to insure that the
CPR/DOS/BIOS and Boot Sectori{s; can fit on the reserved syvstem tracks. Tiypi-
callyv. a limit of slightly under 4.5k exists for the Bios component. When the
MOVCPM flag is set to YES for this type of assembly. warnings will be issucd
when the image exceeds 4332 bytes (the maximum for svstems with 2 boot
records). and 4480 bytes (the maxinum for systems with a single boot recordi).
Achieving these limits often requires disabling many of the features.

The first thing you should do before assembling the BIOS 1s to back up the
entire disk. then copy only the necessary files onto a work disk for any
editing. After setting the options as desired, edit the hardware definitions
in ICFG-xx.Z80 to reflect the physical characteristics of your floppy and hard
drives. as well as any other pertinent items. Then edit the logical charac-
teristics for vour Hard and Ram Drives (if any) in DPBHD-xX.LIB and DPBM-
xx.LIB. If vou do not desire anv of the standard floppy formats or want to
change them. edit DPB.LIB and/or DPB2.LIB (if using auto selection) or
DPBRAM.LIR if vou are using fixed floppv formats. Finally edit the DPH files
to place the logical drives where desired in the range A..P.

Decide whether vou want to generate a system using the Image file construct
developed in support of B/F Bios (BPBUILD/LDSYS). or for integration on a
floppyv disk’s boot tracks. If the latter. you probably will not be able tu
have all options turned on. For example., with the MicroMint SB-180. the
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following options must be turned Off: BANKED. ZSDOS2, BIOERM. FLOPYS. MORDPE.
BUFAUX and usually either CLOCK or RAMDSK. As an aid to space reduction.
conditional assembly based on the MOVCPM flag automatically inhibits all but
double-sided Floppv formats from DPRB.LIB. If configuring for Floppy Boot
tracks (MOVCPM flag set to TRUE). a warning will be printed during assembly if
the size exceeds that available for a One or Two-sector boot record. Using
the BPBUILD/LDSYS method., you may vary nearly all system parameters, even
making different svstems for later dvnamic loading.

If you are using a version of the B/P Bios already set for your type of com-
puter., vou are now readv to assemble, build a system and execute i1t. The only
remaining task would be an optional tailoring of the sign on banner in the
file CBOOT-xx.Z80 and reassembly to a .REL file.

For those converting a standard version of the B/P Bios to a new hardware
svstem. we recommend that you begin with a Floppv-only svstem in Non-Bankod

mode then expand from there. The easiest way to teslt oul new versions is (¢
use the System Image (IMG file) mode. then advance to boot track installations
1f that is desired. Enhancements that can be added after testing previous

versions mad be to add Hard Drives. KAM Drive, and finally Banking.
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4 Installing a B/P Bios.

The Distribution diskette(s) on which B/P Bios is furnished are configured for
booting from the vanilla hardware for the version ordered. A 9600 bps serial
terminal is standard, and will allow vou to immediately bring up a minimal
non-banked floppv disk system. Due to the variety of different system config-
urations and size restrictions in some versions. only the Floppy Disk Mass
Storage capability can be assured on the initial boot disk. Where space
remained on the boot tracks, limited Hard Drive support is also provided. and
in some configurations, even RAM Drive support exists.

After booting from either an established system, or the boot tracks of the
distribution disk, format one or more fresh diskettes and copy the distribu-
tion diskette(s) contents to the backup diskette(s). Copv the boot tracks
from the master to the copies using BPSYSGEN (see 6.6). Remove the master
diskette(s) for safekeeping and work only with the copies you just made.

Using the backup diskette with the B/P utilities on it., execute BPCNFG in the
Boot Track configuration mode (see ©.2). adjusting all the options to your
specific operatingz environment. When you have completed tailoring the svstem.
it is readyv for booting by placing the diskette in drive A: and resettinz the
syvstenm.

The sample STARTUP.COM file on the distribution disk will automatically exec-
ute a sequence of instructions when the syvstem is booted. It contains various
instructions which further tailor the svsiem and load portions of the operat-
ing system which are too big to fit on the boot tracks. The default instruc-
tion sequence 1s:

LDDS <-- Load the DateStamper style File
Stamp routine and clock
LDR SYS.RCP,SYS.FCP,SYS.NDR <-- Load ZCPR 3 Environment segments

for Resident Command Processor.
Flow Control Pkgz and Named Dirs
TORPINIT <-- Initialize the 10 Processor Pke
TD S <-- Prompt for Date and Time. Set Clk
Alternatives are to use TDD
(6.21) or SETCLOK (6.18)

IF "EX MYTERM.Z3T <—— If the file MYTERM,Z3T does Kot
exist...

TCSELECT MYTERM.Z3T <-- ,.select which terminal vou have
creating a MYTERM.Z3T file

FI <-- ,..end of the IF

LDR MYTERM.Z3T <-- Load the Terminal Definition data

If you wish to alter anv of these initial instructions to. for example. ini-
tialize the RAM drive using INIKAMD. add File Time Stamp capabilities to it
with INITDIR or PUTDS and copv some files there with COPY. these may be added
with ALTAS. VALIAS. SALIAS or other compatible files available from the ZSYs-
TEM or ZCPR33 areas on Z-Nodes.
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After the initial systew is up and running from the Default Boot Track svstem.
vou may expand the operation by generating svstems for different purposes in
orcder to gain the most advantage from vour system. Many types of installation
are possible, the simplest of which is a Non-Banked system using only 64k of
the systems memoryv. ali of which is in primary memorv. Such a system uses a
normal Command Processor such as the ZCPR3.x familv, and a Non-Banked Operat-
ing System such as our ZSDOS Version 1. Non-Banked systems mav be installed
on a Disk’s Boot Tracks. or created as an Image File for dynamic loading using
the LDSYS Utility (see 6.15).

Banked systems MUST bc created with the BPBUILD Utilitv (see 6.1) and loaded
with LDSYS (see 6.153). The techniques to manage different memory banks to
form a complete Operating Environment are rather intricate and are best han-
died by our utilities. Manyv Image files mav be created and loaded as neede:
to tailor your system for optimum performance. The tfollowing sections de-
scribe these various types of installations in detail.

4.1 Boot lrack Instaliation.

Por wost of the enisting P/ compatinle computers to begin execurin: a ik

Operatinz Syntem. I y must be placed on a speciiied ares of o tiopry of
Hard [ni- Drive Nermaltve the first two or three tracks on the disk are

are reterred to as the "bBoot ‘ifracks’ . sSince the
space so defined 1w restricted, neither a compliete /P bBios nor o
banbad Iratatiat oo te.  Instead. a scaled-down svstem rouzh!v equiv-
alent to those curtentiyv ia use s used to start the computer ann serve oo the
Operating Svaten.  Wilh jarger svstems Joadod later as needed.

reserved for this por

I ovou are usine a pre-conficured version of B/F bsios tor vour hardwaro . vou
mav o SIipply continue o use the koot frack svsten trom the distribution ¢iapis
by copving the svsten a+ described in Section 4 above using BPSYSOES  (so -
CoLhl D vou eiect to altos or otherwise customize the Boot Trachk svstem. vou
musl assendblic The I9/f [ios s0ource setting certain of the equates in the Dij-
wNLLHE fide tooinsure & correct tvpe of svatem. To assemble a koot Track
SVSTON. tThe mosl Important ¢aquates arc:

MOVCPM set to YES
BANKED Set to NO
Z8Pposz2 Set to NO

One element of Banked Systems is available in a Boot 7Track installation it
additional memory 1% available, and vour B/P Bios routines support  such
feature. This teature reloads the Command Processor from Kanked memory  iri-
stead ot from the Koot Tracks of a disk. and generallyv produces less code
(taking less space on the koot Tracks) and executes taster. It is set with:

FASTWB Set to YES if desired. NO if Warm Boot from disk

£y
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Some ot the features that generaily need to be disabled to scale a
svsiem are set as:

A

tev

MORDPB Set to NO
DPR8 Set to NO
MORDEV Set to NO

When at least these equates and any others vou desire to change (see section
43 have been made to the component files of the system. assemble vour BPBIO-xx
file to a MicroSoft standard REL file. 7This output file may be used to over-
lay the Bios portion of the MOVISYS.COM system generation utility (see 6.106)
furnished with your distribution disk., or an equivalent program provided with
vour computer. MOVXSYS or its equivalent (MOVCPM, MOVZSYS. etc) is a special
program customized for vour particular hardware containing all the Operating
Svstewm components which will be placed on the Boot Tracks, along with a rou-
tine to alter the internai addresses 1o correspond to a specified memory size.

To Add the new Bios vou just assembled. execute INSTALLIZ (see procedures in
.13} specifying vour computer s MOVISYS or equivalent program and foiilow the
prompts to overlay the new Bios. Once INSTAL!IZ has saved o relocatable or
bsolute file. vou are ready ta create a boot disk containing the mod:fied
v

If vou used the command INSTAL1Z2 o install svstem sezments an MOASSYS o
ivalent program. vou must Pirst create an Absolute System Model tiie.

&xn e the funciiona) portion of your new program is jdentica: 1o the original
MOAVNSYS or ecuival use the method expiaincd in vour original documentationr
to generate o new Lten.  With MOVNSYS. the commanid s

fD

MOVXSYS nn * <-—— replace MOVNSYS with vour vers:on

Vihore NN ois the size of the svatem (tvpically 51 for a moderate boot svstem:.
The asteriak teits the procram 1o retain the 1mage in memory and not write ot
tooa disk Tiie. You mav now use BRESYSGEN to write the new 1maze o the syston
Tracks of vour bt disketico. o this by executing BPSYSGEN with no arguments
and 1ssue a single Carriagz. Return when asked for the source of the ifmanc.

11 you used the command INSTAL12 /A to 1nstall replacement svstem segment:
over a Svstem lmage fite. or used a utility which wrote the new image to a
disk file. use BPSYSGEN to write the image tile to the system tracks of your
boot disk. The proper command is

BPSYSGEN f1ilename

where filename is the name of the disk file you just created by executing
MOVXSYS or equivalent with outpur to & disk tile. or with INSTALI2 on an
existing image tile.

1t the svstem i1s written to a Hard Disk, and yvour svstem supports booting fron
a Hard Disk <uch a<s the YASRIC., vou normally must alter the detfault koot

sector from the default Fioppy Disik Boot Sector contained in MOVXSYS or equ v

b
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alent. This alteration i1s accomplished bv HDBOOT (see 6.9} which must be
customized to the specific Hardware System used.

After the above actions have been completed as appropriate, tailor the Boot
Track system to reflect the desired starting configurations with BPCNEG {sec
6.2). Such items as the desired Startup file name. Bank Numbers (critical if
FASTWB is used). and drive types and assignments are routinelyv tailored at
this point. When the vou have finished this step, test vour new system by
resetting the system. or cycling the power and you should be up and running!

4.2 Non-Banked Image Installation.

A Non-Banked svstem may be installed as an Image File as opposed to the basic
Boot Track installation covered in 4.1 above. To create an Image File. vou
must have REL or ZML versions of a Command Processor (ZCPR3.x or equ;va;cfz
recommended ;. an Operating {(ZSDOS.ZRL recommended), and a R:L version of 1/i
Bios for vour svstem assembled with the MOVCPM equate in DEF-xx.L[E set to ANO.
Other equates 1n this file may be set as described above for the bocot Tract
svstem., Since Image Files are not as constrained Iin size as Is installation
for Boot tracks. more teatures mav generally be activated such as Error Mes-
sages. RAM Urive. additional tlard Drive partitions, and complete Floppy Format
suites. The main precaution here is that large Hard Drives will rapidiv cause
signiticant loss of Transient Program Area since all Drive parameters must be
in protected hizn memory above the Bios.

Aftes the Dios nas been assenbled, an Image file must be produced. This s
accompiishon th the BPBLILD Ytility (see 6.1). Set the Fiie names in Monu |
to retlect onnly Non-bBanked fiies (or mimimallv banked Bios 1if FASTUH is ser 1o
YES: . and dct BEFEHUILD do the work. Since the standard Non-bBanked Svstorn
segments are norm:: ity set to the "standard” CP/M 2.2 sizes. vou mav answe:r tha
‘autosize  quety with a Y to ontain the maximum Transient Program Area in Uk
resufting svetem. Vhen BPRUILDL completes its work. a file. normaljiv with the
default type of 1M, will have been placed in the currentiv logeed Drive/User
ares and vou are ready to porform the next step in preparation of the Non-
banked Jmagc.

As with the boot Track installation covered above. several svstem items must
be tailored before the Tmage may be satelv loaded and executed. This is done
bv calling BPCNIG with the Image tile name as an argument, or specifyv Image
confizuration from the interactive menu (see 6.2). Set all items as yvou
desire them in the operating system., particularly the Bank Numbers {(if FAST:-
is active). and the Disk Drive characteristics and assignments. When this has
been satisfactorily compieted. vou are readv to load and execute the newiv-
created syvstem. ‘

Instaliing an image File (default file tvpe of .IMG) is extremely easyv. Oniv
the utifity LDSYS.COM (see 6.15) is needed. 11 the file type has not becn
changed from the default .IMG, onlyv the basic name of the Image File need be
passed to LDSYS when executed as:

LDSYS IMGFILE <-- Where IMGFILF 1s vour image tile nome

10

~



INSTALLATION

B/P BIOS

The operating parameters ol the currentlv-executing system are first examined
for suitability of loading the Image File. 1If it is possible to proceed, the
Image File is loaded. placed in the proper memory locations. and commanded to
begin execution by calling the B/P Bios Cold Boot Vecter. The Cold Boot
(Bios Function 0} performs final installation, displays anv desired opening
prompt and transfers control! to the Command Processor with anv specified
Startup file for use by a ZCPR3.x Command Processor Replacement,

Since a non-banked Image Fiie will probably closely resemble that contained on
the Boot Tracks. the same STARTUP file may generally be used to complete the
initial tailoring sequence. 11 a different file is desired, the Image File
may be altered to specifv a different tile using BPCNFG.

4.3 Banked Bios, Non-banked System Installation.

With the B/F Bios systen, an Image syvstem may be created and loaded which
places portions of the Bios Oniy in the System bank, retaining a non-banked
Operating Syvstem and therefore maximum compatibility with existing applica-
tions software. A few thousand bytes can normally be reclaimed for Transient
Programs in this manner, although iarge and/or increasing numbers ol Jogical
drives will st:l} reduce TPA space because of the need to steore Ajlocation
Vector intormation in common Memoryv.

To prepare such a svstem. simply edit the needed Bios files if necessary with
particular emphasis on the DEr-xx. LI file where the following equates mus. be
sel as:

MOVCPM set te NO
BANKED set 10 YES
Z2SDOs2 set to NO

Since banked memory MUS? be avarjable for this tvpe of Installation. you wiili

probabiy want the Fast Warn poot teature avaliable to mavimize system periar-
mance. 1o activate this option. set the following eguate as:

FASTWB Set to YES

Vhen the editing is complete. assemble the Bios to a MicroSoft .REL file wiin
an appropriate assembler such as ZMAC and build an Image system with BPBUILD
{see 6.1) changing the Bios file name in menu ! to the name of the newly
created Bios tile. Next. configure the default conditions if necessary with
BPCNFG (see .2} and vou are ready to activate the new system in the same
manner as all Image tiles by calling LDSYS with the Image file argument as:

LDSYS BBSYS <-- where BBSYS is vour Image rile Name
As with the completely Non-Banked system described above in Section 4.2. no
new requirements are established tor a Startup tile over that used for the

initial Boot Syvstenm. since both the Command Processor and Disk Operating
Svstem are unbanked. and no data areas needed by application programs are

20
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placed in the Svstem Bank. As with all Image Files. additional features such
as full Bios Error Messages. more extensive floppyv Disk Formats and RaM drive
mav generally be included in the Svstem detinition prior to assembly since the
size constraints of Boot Track svstems do not apply.

4.4 Fully Banked Image Installation.

To create a svstem taking maximum advantage of banked memorv. a special banked
Operating Svstem and Command Processor are needed. These have been furnisher
in initial form with this package as 2SDOS20.ZRL and Z40.ZRL respectively.
They use the Banking features of B/P Bios and locate the maximum practicable
amount of executable code and data in the Svstem Bank. Of significant impor-
tance to maximizing the Transient Program Area is that the Drive Allocation
kit maps are placed in the System Bank meaning that adding large hard drives.
or multiple drives produce only minimal exXpansion to the resident portion of
the Bios.

A Fully banked Hios is created by editing
customize the system to vour desires.
equates are set 4s:

he B/P Bios {iles as needed 1o
e that the following DEF-xx.Li

MOVCPM Set to NO
BANKED Set to YES
ZSDOs?2 Set to YES

Assenhile the resultant K/F Bies to a MicroSoft (R file. BPulid an Image t1ie
1

wiih BeBlUinh (see 0.1y and cont o ore the produced Image tile with BPONFG (ses
6023, When vou are contidert that aitl default settings have been made. acti-
vate the file by entering:

LDSYS FBANKSYS <—=- where FBANASYS 1s vour fmaoe 1ile nane
Several differences may exist in the Startup file used for a ¥ully banked
svsienm.  Generaiiv the changes amount to deleting items such as a Pile stampy
module Tor the Non-banked ZSbos] which Is not necessary with the tullv-banked
ZShOS 2oand 750, Oniyv the type of clock need be specified tor ZSbus2.  tur-
thermore. since the Z40 Command Processor Replacement contains most common!y—
used commands gathered Yrom a number ot Resident Command Processor (Redb)
pachkages. there 15 no rpa;lx no need to load an RCP. A simple Startup ftiie
found adequate during development of the fullv-banked B/P system is:

ZSCFG2 CB <~- Set ZSDOS 2 clock to Bios+4lh
LDR S8YS.FCP,SYS.NDR <-- Load ZCPR 3 Environment segments
for Flow Controi and Named Dirs
IOPINIT <-- Initialize the [0 Processor Pkg
D S <-- Prompt for Date and Time. Set Clk

Alternatives are to use TDU
(6.21) or SETCLON (6.18)

IF "EX MYTERM.Z3T <-- 11 the file MYTERM.Z3T does Not
exist.
TCSELECT MYTERM.Z3T <-— ..select which termina! vou havc
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creating a MYTERM.ZJ3] tile
FI <-— ...end 1t the It
LDR MYTERM.Z3T <—- [oad the Terminal Definition darta

Since the requirements tor a fuliv-banked system dittfer significantlyv trom a
non-banked one, we recommend that vou use a different name for the Startup
file. For example, STARTUP.COM is the detfault name used with Boot Track
systems for initial operation. and with Non-banked Image Files. while STARTH
may be a suitable name for the script to be executed upon loading a fully-
banked svstem. The name of the desired Startup file mav be easlily altered in
either Boot Track or Image svstems from Option 1 in BPCNFG (see 6.2).

An option avatilable to start frow a large Image File 1s to configure a Startup
file for execution bv the Boot Track system containing a single command. The
command would simply invoke LDSYS with the desired Banked Image File as an
argument such as:

LDSYS BANKSYS <—— Where BANKSYS. Mo 15 vour Imaze file
In this case. none of the norma! initralization sequences cited above would be
executed by the Boot Track svstem. and onlv those contained 1n the Startup for

BANKSYS. IMG would occur.  Other options abound and are leit to the community
Lo Invent New Ccomblinalions and Seqgquences.

4.5 in Case of Problems...

While We attemprod to ontline nprocedures for the Gajority oF INSUalbal tois we
considured fewusibic., there may b oClas:ans vhoere vou inadvertentiv find
vourself in o posit. oo wnere vou seen 1o have lost the ability to ger yvour

SVsTen up and juninni.

PROBLEM: Whon joadine an 1, f1le with LDSYS. the screen dispiavs the Lbhys
hanner. svsten aadrosses, and halts with the jast screen displaving:
... loa2ing banked svstem .

-—  SOLUTION Something 1% not set correctly in the Eios. since ali tine
after the last one dispilaved are printed from the newlyv-loaded bios. oOne o1
the most common causes tor this problem 1s incorrect bank number settings.
Use the hidden selection in Menu 1 ot BPCNFG (see 6.2) to verity that the
correct bank numbers have been set for TPA and SYStem banks. Another common
cause ot this problem 1s incorrect settings tor the Console port, or a setting
in the I0BYTE which directs Console data to a device other than the one in-
tended. Use Menu 2 BPONFG to properly set the IOBYTE and the console parame-
ters.

from a Hard Drive., and

PROBLEM: You boot from or load a B/P Bios system
iog onto Floppy brive U.

immediately after starting. the system attempts to

~— SOLUTION: The most common cause for this symptom is that the desired
Bard Drive and tioppy Drive definitions were not swapped to define a Hara
Drive Parrition as the A: drive. Use BRPONFG (se¢ 6.21. Menu & 1o exchangze

N
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drives to the desired contiguration. A similar situation mayv exist where a
Hard Drive is activated immediately atter bootingz when a rloppy drive 1s
desired as the A: Drive.

PROBLEM: The computer seems to boot satisfactorily, but after a few programs
or any program which executes a Warm Boot (or entering Control-C), the systemn
goes into "Never-never Land” and must be reset.

-— SOLUTION: This svmptom is most often caused by an inability to access
and load the Command Processor. This is most probably caused by assembling
B/P Bios with the FASTWB equate in DEF-xx.LIB set to YES when the system
contains no extended memory. or incorrect settings of the Bank Numbers. To
check Bank Number settings, use the hidden function in BPCNFG, Menu 1 ({sec
6.21.

PROBLEM: When doing a ¢old Boot from a Hard Drive ({from Power up or Reset),
the system goes to a Vioppv Drive before displayving the initia! sign on mes-
sages, and remains logged on the Floppy.

-- SOLUTION: This 1s mest ofren due to vour forgetting to run the BDBOO
utility on the Hard imrive Boot system atter applving it with BPSYSGEN.  Nor-
mally. systems created with MOVXSYS contain a Floppy Disk Boot sector which
will Joad the initia! Operating System from a Floppy. HDBOOT (see .9) mod:i-
fies this record on a specitred Hard Drive Unit so that the Operating Svstom
is loaded trom a Hard Drive. Run HDROOT on the Dbesired Hard Drive. then use
EPUNFC fsee 0.2) to insure that th: jogical drives are positionced as desired
(Menu S,

PROBLEM: ‘“hen Bootin:. the system console either doesn’t displav anvthing., or
prints strange characters,

-— SOLUTION: This is mcest otten due to incorrect settings for the current
Console. most probabiy the jiata rate. or CPU Clock Frequencyv. boot from a
good syvstem. then usce BPONFG {see 6.2) 10 adjust the settings on the problen
SVSLEn. Pay particvlar attention to Menu 1 (CPU Clock Rate) and Menu 2
(IOBYTE and Serial Pori bata Fates).

PROBLEM: %hen running a fully-banked system with ZSDOS 2. some programs e
to "hang" or "lock up’ the system on exit.

-— SOLUTION: One of the most common sources of this symptom is with the
application progranm where the author used code which assumes that the BDOs and
Command Processor are ol a certain size, or bear a fixed relationship to the
addresses 1n page (. You mayv experience this most often when using an IMG
svstem built by answering YES to the Autosizing query in BPBUILD (see 6.1).
To compensate tor such ill-behaved programs, vou mav use a two-step bui id
process as:

1) Use BPBUILD to create an IMG file answering YES to Autosizing on exit.
This maximizes TRA placing the Resident Bios as high as possible in memorv.

B -

Z)  kXecute BPBUILL again with an argument of the name vou gave to the 1iie

23
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just created above. This loads the definition from the IMG tile. tmmediateiy
exit with a Carriage Keturn. and answer ANO to Autosizing. and YES to placing
svstem segments at standard locations. This procedure Keeps the Bios address
constant., but will move the starting addresses of BDOS and Command Processor

5

down., if possible. to simulate "standard” sizes used in Ck/M 2.0,
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5. Programming Yor B/P Bios.

For most existing purposes. programming for B/P Bios is no different than for
standard CP/M 2.2 BiOSes. Fven adapting CP/M 3 programs for a B/P Bios should
present no great hurdle due to the close similarity retained with the corre-
sponding extended functions. The power of a B/P Bios interface, however, is
in using the combined features to produce portable software across a wide
varietv of hardware plattorms by exercising all of the B/P Bios features in
concert. This section describes the interfaces available to the programmer ot
a system using the B/P Bios, and the functions available to ease direct floppy
and hard drive accesses for specialized programming in a consistent manner.

One of the architectural flaws which we considered in CP/M Plus was the odd
way in which direct BIOS access was handled. We designed B/P Bios to be a=
compatible with CP/M 2.2 as possible. yet provide the expanded functionality
needed in Banked applications. To that end, direct interface with BIOS calis
follows CP/M 2.2 conventions as much as possible.

The following pazes on programming assume some tamiliarity with the basic Cb/M
tundamentals, and with Zs0/Z180 assembly language, since it is beyond the
intent of this manual, and our literary writing skills. to present an assembiy
programming tutorial. Should you need additional assistance in this area.
please refer to the annotated bibliogruphy tor reference material.

5.1 Bios Jump Table.

The BIOS Junp table consists of 40 Jumps to various functions within o8+ Blob
ad provides the basico functionality. It includes the complete b/ 2>
seguence . most of the CE/M 3 (aka CP/M Plus) entry points (although somc
ditter in parameter ordering and/or register usage). and new entryv points
needed to handie banking in & consistent and logica!l manner.

Bios entry points consist of a Takle of Absolute 3-bvte jumps placed at the
beginning ol the executable Image. Parameters are passed to the Rios in
recisters as needed for the specitic operation. To avoid future compatibil:ty
problems., some of the pround ruies for Bios construction inciude: No
alteration of aAlternate or Index rezisters as a result of Bios calls. and at!l
registers listed in the documentation as being Preservea/Lnatiectea Miri bo
returned to the calling program in their entry state. Blos entry polnts are:

Function O (xxD0) Cold Boot i

?

f

| Enter: None Exit: None.
| Execution resumes at CPR
i

|

{ Uses: All Registers |

te old Start initialization on the first execution. The jump argument
1sojater overwritien. and points to the 10 Device jump table. The reason fon
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this is that code to perform the initialization is often placed In areas of
memory which are later used to store syvstem intormation as a memorv conserva-
tion measure. Attempls to re-execute the initialization code would then
encounter data bytes instead of executabie instructions, and the syvstem would
most assuredlv "crash’,

Among other functions performed during initial execution of the Cold Boot codae
are: Establishing an initial Z3 Environment if necessary, initializing any Z3
system segments such as an Extended Path, Flow Control Package. Named Direc-
tory Buffer and such: setting system-specific values such as the locations of
Allocation Vector bufifers for KAM and Hard Drives: and executing the Device
Initialization routine (see Function 2§). The Cold Boot routine usually exits
by chaining to the Warm Boot Function (Function 1} to set vectors on Page U of
the TPA memory bank.

{f S b ¥
i Function 1 {xx038} warm Boot

| |

W ‘_:{

Enter: None | Exit: None. I

| i Execution returns 1o CPk fi

4 i v

i ! |

i i Uses: All Regicters g

s ih Doratins Svsten and returns to the Comtorg
1T trom the detault drive oot trachks. Or o o

the Fast Varm Boot oplion

1

Unless aitered 5y oan rli-behavod Resident Svstem Extension (haNi or oiney
Operaling

poings

Slene progrank.  the Yarm boct Vector at location O in menory
Sovestor.,  voli=bepaved prosrams well net alter this address but
should. instead. aiter tne destination arzument ol the Jump vector in the Hios
heador., Fngu exconiion i this In the casce of NZUOM vwhere (he
Yarn Boot vector points 1o the NZplous. and Aot the "Realt Bios. In such a
Case. the asoress o tht Theo! ros must be separalely determ:ned {(Sec
tion 3071,

r 1
I Function & (xx0g) Consoie Input Status g
e i de ! ,

Enter: Nons | Exit: A = OFFH if Char Ready, NZ ,

! % A =0 1f No Cnar Ready, Z |
| ! %
| | Uses: AF ;
! | i

This function returns a {ilag indicating whether or not a character has been
entered from the Console device selected by the TOBYTE on Page 0 of tho T
Bank. The return status is often used by Transient Programs to determine if
the User has attempied 1o Start orf Stop program execut:i:on.

o
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Function 3 (xx09) Console Input

e

Enter: None Exit: A = Masked Input Character

| Uses: AF

This tunction waits for a character to be entered from the Console device
selected by the IOBYTE on Fage O of the TPA Bank. and returns it to the call-
ing routine. According to strict CP/M 2.2 standards, the Most Signiticant bit
of the input byte must be set to Zero. but this may be altered by the input
mask for the Console Device.

7 e e s ==
h Function 4 (xx0C) Conscle Output ﬁ
I Enter: C = Character to send to i Ex1t: None. I
h Conscle g I
i? | Uses: ar !
ii i I i

This function sends a specified character to the Console Device detined by the
TOBYTI on Pagce O of the Tk Bank. Tt will wart for the device to bhecone
ready. 11 necessary. bofore sending the character. and wil! mask bits a
specibien i the Charalis Tievice Confreuration Tor the deviio as an Ouipus

rems s —_— — . : - . . oy

i Function & ¢ L1st OQuiput |

‘\' TR = il n

| Enter: C = Cnaracter to send to | Exit: None. i

5 tict Dev (Pranter) | i

I | Uses: AF I

This function will send a specified character to the List Device (Frinter:
defined by the JTOIWTL on baze O of the TRPA Bank. It will wait for the devicc
to become readyv. it necessary. before sendinz the character, and will mask it
as specitfied in the Character Device Contiguration for the OQutput device.
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Function 6 (xx12) Auxiliary Output

3

Enter: C = Character to send to Exit: Nonhe.
Auxiliary Device
Uses: AF

This function will send a specified character to the Auxiliarv OQutput Device
defined by the IOBYTE on Page 0 of the TPA Bank. It will wait for the device
to become ready. if necessary. before sending the character, and will mask it
as specified in the Character Device Configuration for the Output device.

1

| Function 7 (xx15) Auxiliary Input §
N

|

Enter: None Exit: A = Masked Input Character

Uses: AF |

£ I STy hhTT

This function will read a character from the Auxiliary Input Device detined bv
the TORYTLE on Page O of the TPA Banb. 1t will wait for a character to bz
received. and will mask it as specified in the Character Device Configuration
for the Input device.

Function £ (xx1&) Home Drive |
i

] !
Enter: Nonhe - Exit: None. Heads on selecied I
| drive moved to Track O. |
[ Uses: All Primary Registers i
L B

This function wiil position the headi{s) on the selected drive to Track ¢. 1In
B/i» Bios, This operation performs no useful action, and 1s simply a Return.
Pending Write purges and head repositioning is handled by the individual
device drivers (Specitfically Seiect Drive tunctions).
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4

Function 9  (xx1i} select Logical Drive |
Enter: C = Desired Drive | Exit: (Success) A <> O, NZ

(A=0..P=15] HL DPH Address

{No Drive) A = Q, Zero (Z)

HL = 0 |

Uses: All Primary Registers i

1

This function selects a specified logical drive as the current drive to which
disk operations refer. 1t the operation is successful., the Disk Paramcter
Header (DPH) address is returned for later determination of the unit param-—

ters 1Y the operation fails for any reason (non-existant drive. unknown or

bad media. etc), a Zero value pointer 1s returned to signify that the drive
cannot he accesscd through the Bilos.

— —_—

T
! Function 10 (».18) Seiect Track
i

Enter: BL = Desired Track Number Ex1t: None. Track Number saved

1
|
| Use:s: No Registers
1

This function staren g spooitred i
tion.  The jast vaeilue stored with
Feads arai Writes.

ocical Track number for a tuture dist opera-
this function wiii He the one used in Dok

NOTE: %hile & i0-bitv vaiuc s specitied for this function. oniy the lower bvtg
{s=bitsi 1o used In most drivers.

= R

u L X R . . “
i Functiorn 11 (xx>1: Select Sactor Ji
[ &
!r_‘ R 3 I = ik
1

Il Enter: BL = Desired Sector Num | Exit: None. Sector Number saved i

i Uses: No Registers i

L = s =

This tunction stores a specified Logical Sector Number tor a future disk
operation. The last value stored with this function will be the one useu
Disk Reads and Wwrites.

NOTE: Wnile & lo-bit value is specified tor this ftunction. onlyv the lower byvie
(8=bits) is used in all Tloppy Disk and most Hard and RaM Disk drivers.

N
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Function 12 (xx24) Set DMA Address for Transfer |
7 =)

Enter: BC = Buffer Starting Adar Exit: None. DMA Address saved 3
|

| Uses: No Registers |

|

This Function stores a specified address to be used as the Source/Destination
tfor a future disk operation. The last value stored with this function wiil bc
the one used in Disk Reads and Writes. In banked svstems, the Bank selected
for the transifer may be altered by Function 28.

Ir 1
[ Function 13 (xx27} Disk Read |
i A
¢ g gl
| Enter: None | Exit: A =0, Z 1f No Errore I
! | A = Non-Zero it Errors, NZ h
| | Uses: All Primary Registers i
x _ { .

This function reads a Logical 125-bvie sector from the Dist. Track and Scoitor
< i
s L

et by PFunctions %-1i 1o the address set with Functaion 1z, On return. Reg-
ister A=0 11 the operation was successtul. Non-Zero 1if Lrrors occurred,

ﬁ“-”— D - W
I Function 14 (xXxZA Disk Write
i e e - =
| Enter: C = 1 for immediate write | Exit: A = 0, Z if No Errors |
f C = O for bufferes write | A = Non-Zero it Errors, NI |
i I Uses: A1l Primary Registers i
i - [ it

This function writes a lcoieal 12s-byvite sector to the Disk. Track ana Sectol
sei bv Functions 9-11 from the address set with Function 2. It Register (=1,
an immediate write and flush of the Bios bufier :s performed. 11 ¢=0. the
write wav be delaved due 1o the deblocking.

| Function 1& (xx2D) List Output Status |

Enter: None i Exit: A = OFFH, NZ 1f ready for i

Output Character ?

ﬁ A =0, Z it Printer Busy !

I Uses: AF |
b

This function returns a fiar indicating whether or not tne printer is ready to

an

(oL
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accept a character. It uses the TOBYTE on Page O of the TPA Bank to determine
which phyvsical device to access.

Function 16 (xx30) Perform Sector Transltation
Enter: BC = Logical Sector Num Exit: HL = Physical Sector Num
DE = Addr of Trans Table
} Uses: All Primary Registers !
L e

This function translates the Logical Sector Number in register BC (Only C used
at present) to a Phvsical Sector number using the Translation Table obtained
from the DPH and addressed by DL.

This ends the strict CP/M 2. 2-compliant portion of the Bios Jump Table. The
nexi series of entry Jumns roughly follows those used in CP/M 3. but with
corrections 1o what we porceived to be deficiencles and inconsistencies in the
celiing parameters and structures.

T
3

,f — e r:
! Function 17 (X33} Consoie Output Status I
‘ e
i Enter: Nore Exit: A = OFFH, NI if Console fi
I Ready for output char i

A =0, Z 1f Console Eusy I
H i - +
| | Uses: Al i
L o o i 1

This function returns a fias indicatine whether or not the Console Device se-
fectcd by the TOBYVIL on PFage U orf the TPA Bank is readv to accept anoin. s

cutnut character.

Function 1& (xx36) Auxiiiary Input Status i
Enter: None Exit: A = OFFH, NZ if Aux Input i

| has character waiting i
| A =0, Z it No char ready |
! Uses: AF !

This function returns a flag indicating whether or not the Auxiliarv Input
selected by the IORYTL on Page O of the TPA Bank has a character waiting.
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s
Function 19 (xx3%) Auxiliary Output Status ﬁ
Enter: None Exit: A = OFFH, NZ it Aux Cutput h

Ready for output char {
A =0, Z if Aux Out Busy 1
Uses: AF

This function return a flag indicating whether or not the Auxiliary Output
selected by the IOBYTE on Page O of the TPA Bank is ready to accept another
character for output.

ir -

| Function 20 (xx3C) Return Pointer to Device Table |

L = = RS ;

[ { . ‘7‘

|  Enter: None Exit: HL = Addr ot Device Table |

] I

i | Uses: HL i

!‘L i i e ere e !,
This function rouzhly corresponds to an anaiogous CP/M Plus function aithoush
precise it dc, rnitions vary somewhat, The Character [0 table consis

four devices: (oM, COMZ. PIO. and NUIL.  Fach has an input and outrut mask.
data rate settines and protocol flags., Not all dedined scitings fo.g. AUR/NAR

and XON/XNOTDP handshakineg. eitc) may be fully implemented in ezch version. e

are avallable Tor later expansion and use

f I
ﬁ Initialize Devices ﬁ
{: = . = = =T . ; , —:—_—J]:g
| Enter: None Q Exit: None. Initialization done ﬁ
| iﬁ | |
I L“Lses: All Primary Registers |
i e 4

This function initializes Character 10 settings and other functions whici muyv
be varied bv a Configuration Utility. It 1s an extended version of the corre-
sponding CP/M Plus function. It: primary use is to restore 10 configurations.
svstem parameters such as clock rate. wait states. etc. after alteration by
programs which directly access hardware such as many modem programs and the
configuration utitity. BPONFG (see 0.2).

4%]
o
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Function 22 (xx42) Return DPH Pointer
Enter: None Exit: HL = Address of start of

Table of DPH Pointers
Uses: HL

This function returns a Pointer to a table of 16-bit pointers to Disk Parame-
ter Headers for Drives A-P. A Null (0000H) entry means that no drive 1s
defined at that logical position.

9
Function 23 (xx45) <Reserved for Multiple Sector 10> ;

j =

Enter: None Exit: None. i

i

i Uses: No Registers |
L o L b

This function is Reserved 1n the initial B/P Bios release and simply returns.

e ——— — e
i Function 24 (xx42) Flush Deblocker |
Sl i ki,
| Enter: Nore I Exit: None. Pending Dish wrates |
j n Executeo. |
| | Uses: A1) Primary Registers |

This function writes anv pendinz Data to disk from deblocking buffers as men-
tioned in Function 14 above. This function should be called in c¢ritical areas
where tashs ave beinz swapped. or media is being exchanged when it is possible
that the Operating Svstew will not detect the change.

i 7
| Furction 25 (xx4B) Perform Possibie Inter—-Bank Move g
i
Enter: HL = Start Source Address Exit: None. Data is moved |
DE = Start Dest Address
‘ BC = Number Bytes to Move Uses: All Primary Registers
| SO

This function moves the specitied number of bytes between specified location:..
For banked moves. the Source and Destination banks must have been previouslv
specified with an XMOVE call (function 29). Note that the B/P implementation
of this function reverses the use of the DE and Il register paits irom the
CF/M 3 equivalent function.
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Function 26 (xx4E) Get/Set Date and Time 3
Enter: DE = Start of 6-byte Buff Exit: A = 1 of Successful
C =0 (to Get Date/Time) A =0 if Error or No Clock
C =1 (to Set Date/Time) Uses: All Primary Registers

This function provides an interface to programs for a Real-Time Clock driver
in the Bios. The function uses a 6-byte Date/Time string in ZSDOS format as
opposed to Digital Research’'s format used in CP/M Plus for this tfunction.
Also, This function must conform to additional requirements of DateStamper(tm]
in that on exit, register E must contain the entry contents of (DE+5) and HL
must point to the entry {(DE)+5. If the actual hardware implementing the clock
supports 1/10 second increments. the current 1/10 second count may be returned
in register D.

1

Function 27 (xx51) Select Memory Bank p
S

Exit: None. Bank is in Context ﬁ
in range O..7FFFH p

Uses: AF H

Enter: A = Desired Memory Bank

This function selects the Memory Bank specified in the A register and make it
active 1n the address range O-TFFIH. Since character I0 mav be usec when a
bank other than thc TPA (which contains the TORYTL) 1s activated with this
function. the B/PP Bios automatiicaliv obtains the IOBYTE {rom the TPa bank 1o
insure that Character 10 occars with the desired devices.

b Function 28 (»x54; Select Memory Bank for DMA ﬂ
e m—— , d
Enter: A = Memory Bank for Disk Exit: None. Bank Number saved

DMA Transters for later Disk IO
| Uses: No Registers
i : |

This function selects a memory Bank with which to perform Disk 10. Function
12 (Set DM™MA Transfer Address) operates in conjunction with this selection for
subsequent Disk 10.
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|
Function 2% (xx57) Set Source & Dest Banks for Move [
i
Enter: B = Destination Bank Num Exit: None. Bank Nums saved for
C = Source Bank Number MOVE operation
Uses: No Registers

This function sets the Source and Destination Bank numbers for the next Move
(Function 25;. After a Move is performed, the Source and Destination Banks
are automatically reset to TRPA Bank values.

This marks the end of the CP/M Plus “"Type” jumps and begins the unigue addi-
tions to the B/P Bios table to support Banking, Direct I0 and interfacing.

| Function 30 (xx54) Return BIOS Addresses ||

: = 1;

| Enter: None g Exit: A = Bios Version (Hex) |

i | BC = Addr of Bios Base |

| | DE = Addr of Bics Config :

{ | HL = Addr of Device Table |
i :
t

Uses: All Primary Registers ;

This function returns vasicus pointers o internal BIOS dava arcas and e
Rios Version Number as indicated above. The Bios Version mav be used to
determine currency of the syvstem scotftware., and will be used by various supnori
utilities to mirninrze thy posaibility of data corruption and/or as an indica-
tor of supported features,

The Basc Address of the Fics Jump Table returned in register BO is often usc:o
to 1nsute that the proper irdexing 1s achieved into the B/P data structurces in
the event that a Bios "sholi’ has been added such as when runnins NJZCOM.
While the Varm Boot jump at memory location O000H normally points to the Bios
Base+2. it 15 not alwavs reliable. whereas this function will alwavs return o
true value with B/P Biow.

Registers DE and HI. return pointers which are of value to programs which alter
or configure various Bios parameters. The pointer to the configuration area
of the Bios should be used in utilities as opposed to indexing from the start
of the Bios Jump Table since additions to the Jump Table or insertion of other
data will]l affect the Configuration Area starting address. The pointer in H.
is available for use in systems which may contain more than four character Iu
devices. This pointer enables exchanges of devices to place desired devices
in the first four positions of the table making them available for selection
via the TOIYTE. After any alterations are made to the devices. a call to the
Device Configcuration Bios Tunction 21 should be made to activate the features.

&%)
N
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FLOPPY DISK SUBFUNCTIONS

Function 31 permits low-level access to Floppy and Hard Disks (via SCSI inter-
face) by specifyving a Driver Number and desired Function. While some hardware
types do not support all of the parameters specified, particularly tor Floppy
Drives., this architecture supports all types, although specific svstems mayv
ignore certain functions. In this manner, for example. a single Format pro-
gram supports NEC7635, SMCS266, WD1770/1772/179x and other controller types
with widely differing interfaces. Floppy Disk functions are accessed by
entering a 1 value intc Register B (Floppy Driver Number) and the desired
function number in Register C. then jumping to or calling BI1OS Entry jump
number 31.

Function 31 (xx5D) Set Floppy Read/Write Mode |
Floppy SubFunction O g

' i

Enter: A = 0 for Double Density h Exit: None. i

] FF for Singie Density P }
B =1 {(Floppy Driver) | Uses: AF §

I C = 0 (Subfunction #) ! |

This routine establishes the Density mode of operation of the Flopny Insi
controller for Read and Write accesses It assumes that SubFunctions 0 {Set
Size and Motar; and 3 (Set Sector) have beun callea first.

; SO

HE T
|  Function 31 (xx5D) Set Floppy Disk & Motor Parms L
| Floppy SubFunction | i

i j! 0
| Enter: A = O for 300 rpm (normdl)h Exit: None. i
] Ft for 360 rpm (& /HD,h V
| D = FF tor Motor Control, | Uses: AF i
i 0 if Motor aiways on | i

( {

E = Disy Drive Si1ze i |
I B = 1 (Floppy Criver) I i
C = 1 (Subtunction #) | i

L _ i B

1t

This Toutine establishes some of the phyvsical parameters for a Floppy Drive.
The norma! 5.25" and 3.5 disk drives holding 400 or 800 kb or less rotate at
300 rpm. Many of the newer drives can increase this speed to 360 rpm which is
the rate used on older 8" floppy drives This 1s the speed used on the "High
Density’ 1.2 MR (IBM formatted) 5.287 drivcs. The A register 1is used to
indicate the fastest speed capable on the specified drive. Register D is uscd
to indicate whether the Motor is alwavs On. or will start and stop periodical-
iv. This is normallv used by the Bios to delay for a period before writing if
the motor is stopped to allow the diskette to come up to speed thereby mini-
mizins chances ot date corruption. Register I is used to indicate ipe phys. -
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cal media size as: O=Hard Disk, 001B=¢" Drive. 010B=5.25" Drive. and
011R=3.5". Nothing is returned from this command.

while all of these functions mav not be supported on any specific compute:
type. the interface from using programs should always pass the necessary
parameters for compatibility.

NOTE: This routine assumes that SubFunction 2 (Set Head and Drive) has been

called first. Call this routine before caliing Function 0 (Set Mode).

f§ ¥

| Furiction 31 (xx5D) Set Head and Drive |

| Floppy SubFunction 2 i

Enter: A = Drive # (Bits 0,1) | Exit: None. |
Head # (Bit 2) | i

| B =1 (Floppy Driver) | Uses: AF ;

| C = 2 (Subfunction #) | [

i e ) e s e oo ¢ 2 e e ]
This routine 1is entered with register A containing the TFloppy unit numbor
coded in mits 4 ans D odUnie O = 000 1 = O 3= 11y, and the Head in o 2
(% = Head G 1 = b bi. Notning e returned trom this function.  Call thrs
Subfurc bofore most of the others to minimize problens in Flopyy accoessos.

o e S - N s esmm e

| Function 21 {(»x53: Sel Fioppy Uisk Mode i

I Floop, SubFurction & i

e wamen e r—— = =l

ﬁ Enter: A = Physical Sector Number) Exst: None. fi

I O = Physical Sector Size | e

I E = Last Scir # on Side || Uses: AF b

| E = 1 (Floppy Driver) ? i

| C = 3 (Subfunction #) i i

1L — JO— i ]
This routine establishes information needed to properly access a specified
sector unambiguously with a number of different controller tvpes. On entry.
Register A contains the desired physical sector number desired. D contains the
sector size where 0 = 123 byte sectors, 1 = 236 .. 3 = 1024 byvte sectors. and
L contains the last sector number on a side. Normally register F is unused in
Western Digital controllers. but 1s needed with 763 and 9266 units. Nothing
is returned from this subfunction.
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Function 31 (xx5D) Specify Drive Times i
Floppy SubFunction 4

Enter: = Step Rate in milliSec Exit: None.
= Head Unload Time in mS
= Head Load Time in mS Uses: AF

]

1 (Floppy Driver)

A
D
E
B
C 4 (Subfunction #)

This subfunction set various timing values used for the physical drive select-
ed. On entrv, the A register contains the drive step rate in milliseconds.
Within the Bios. this rate is rounded up to the nearest controller rate if the
specified rate is not an even match. Register D should contain the desired
Head Unload time in milliseconds. and E to the desired Head Load time in mS.

NOTE: With Western Digital tvpe controllers. only the Step Rate is universally
variable. In these svstems. rates signaled by the Bios settings are rounded
up to the closest fixed step rate such as the 2. 3. 5. or 6 miliiSecond rate.
in the WD1772 or 6, 10, 20. or 30 milliSecond rates used in the older ¥DI77C
and WD1795, Nothing is returned from this function.

Function 31 {xxE5D) Home Disk Drive Heads |
Floppy SubFunction & |

1t B

Enter: B = 1 (Floppy Driver) | Exit: A =0, Zero Set (Z) 1f Ok |

C = 5 (Subfunction #: ; A <> 0, NZ 1f Errors |

| |

{ | Uses: AF |
“ |  NOTE: Subfcns 1, 2, & 4 Needed A
{ S S ! __

This subtunction moves the head(s) on the selected drive to track O (home!.
Oniyv success/failure is indicated by the value in the A register. No other
registers may be altered by this function (especially BC).

NOTE: This function requires that Subfunctions 1 (Set Disk and Motor Parame-

ters). 2 (Set Head and Drive} and 4 (Specify Drive Times) be called first in
order to establish the phvsical characteristics of the Drive.
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Function &1 (xx5D) Seek Track |
Floppy SubFunction 6 {
Enter: A = Desired Track Number Exit: A = 0, Zero Set (Z) 1f Ok
D = OFFH to Verity, <> 0, NZ if Error
0 for No Verification
E = 0 for No Double-Step Uses: AF
<>0 for Double-Step
B =1 (Floppy Driver) NOTE: Subfcns 2, 3, & 4 Needed
C = 6 {Subfunction #) I

This subfunction moves the head(s) for the selected drive to a specified track
on the media. 1If the Double-Step flag (Register E) is set to a Non-Zero
value, then the controller will issue two step pulscs for every track incre-
ment o1 decrement which is required. After the Seek. a kead 1D function will
be performed to verify that the desired track was found if the Verification
Flag (Rezister D) is set 1o a Non-Zero Number. preferably OFFH.  Only the AT
recisters mayv be altered by this tunction.

NOTE: Thi- tun<tion reqguires that Subfunctions 2 (Set lHead and Drived. 3 (sut

Floppy Disk Mods)y and 4 (Specify Drive Times) be called first in order to
establi=zh the physicul characieristics of the Drive.

" == ——=roamem e
I Function 31 (xx&D) Read Floppy Disk Sector |
I Floppy SubFunction 7 l
} ot
| Enter: HL = Dest Burfer Addresz | Exit: A = 0, Zerc Set (Z) 1f Ok |

E = 1 (Fioppy Driver) | <> 0, NZ if Errer |
I C = 7 (Subfunction #) | |
i | Uses: AF. HL i
I r !
ﬁ | NOTE: Subfcns 0,1,2,4 & 5 Needed ﬁ
s e S Jj

This subfunction Reads a physical sector of data from the selected drive and
places it in the buffer at the specitied address. It is important that an
appropriately sized butfer 1s provided for this task. The Value in the
regzister will indicate the success or failure of the function as indicated in
the above chart. Only the AF and HL registers mav be altered by this func-
tion.

NOTE: This function requires that Subfunctions 0 (Set Read/Write Mode). |
(Set Disk & Motor Parms). 2 (Set Head & Drive}, 4 (Specify Drive Times) and ©
{Seek Track) be called first 1n order to establish the physical and logical
characteristics of the data transifer.
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Function 31 {xx5D) Write Fioppy Disk Sectior i
Floppy SubFunction 8

!
Enter: HL = Source Buffer Address{ Exit: A = 0, Zero Set (2) if Ok |
B =1 (Floppy Driver) A <> 0, NZ if Error
C = 8 (Subfunction #)

Uses: AF,HL

NOTE: Subfcns 0,1,2,4 & 6 Needed

This subfunction writes data from the buffer beginning at the specified ad-
dress to the track, sector and head selected by other subfunctions. The value
in the A register along with the setting of the Zero Flag will indicate wheth-
er the operation succeeded or not. Only the AF and HL registers may be ai-
tered by this function.

NOTE: This function reqguires that Subfunctions O (Set Read/Write Mode). 1
(Set Disk & Motor Farms). 2 (Set Head & Drive). 4 (Specify Drive Times) and ¢
(Seek Tracki be called first in order to establish the phvsical and logical

characteristics of the data transfer.

ey

Function 31 (xx30) Read Disk Sector 1D
Floppy SubFunction 2

Exit: A = 0, Zero Set (Z) 11 Ok
A <> 0, NZ if Errcr

S

Enter: 1 (Floppy Driver)

g {Subfunction #;

"

r

smee e

il

B
C

Uses: AF
NOTE: Subfcns O & 2 Needed

T T T T T T TR T S T ey

This Subfunction read- the first correct ID information encountered on &
track. There are no entry parameters for this function other than the Driver
and Subtunction number. A flag is returned indicating whether or not errors
occurred. An error indicates that no recognizable Sector ID could be read on
the disk. In most cases. this is due to an incorrect Density setting in the
Rios.

NOTE: This function requires that Subfunctions 2 (Set Head & Drive) and 3

(Set Floppy Disk Mode) are called first in order to establish the physical
characteristics of the disk.

AQ
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Function 31 (xx&D) Return Fioppy Drive Status
Floppy SubFunction 10

-
]
|

Enter: B = 1 (Floppy Driver) Exit: A = Status Byte of last Opn
Cc 10 (Subfunction #) BC FDC Controller Type
HL Address of Status Byte

Uses: AF, BC, HL
NOTE: Subfcnh 2 Needed

This function returns the status of the currentlyv-selected drive. There arc
no entry parameters for this function other than the Floppy Driver and Func-
tion number. On exit. the raw unmasked status byvte of the drive. or the last
operation depending on the controller type. i1s returned along with & binary
number representing the FOXO controller tyvpe {(e.g. 765, 9266. 1772, ¢ctc).

NOTE: This routine assumes that Subfunction 2 ({Set Head & Drivel) has been
called before this rovtine to select the Physical Parameters.

r e
| Function 31 (x»50) Format Floppy Disk Track [
; Fioppy SubFunction 11 R
| — —— —. l
r s h
I Enter: HL = Pointer to Data Block| Exit: A = O, Zero Set (Z) it Ck |
I D = # of Sectors/Track | A <> 0, NZ 1f Error i
I E = ¢ of Bytes in Gas 3 ” h
| B =1 (Floppy Driver) | Uses: AF,BC,DE,HL I
; C = 11 (Subfunction #) | NOTE: Use Subfcn 10 for Cont Type 3
| [ — [ (

This Sub function formats o complete track on one side of a Floppy Disk. It
assumes lﬁt the dMode. Head/Drive. Track, and Sector have already becn sect.
On entry. Hi, points to data required by the controller to format a track.

This varies between controllers, so RETDST should be called to determine
contrceller tyvpe before setting up data structures. On entrv, D must also
contain the number of Sectors per Track, and E must contain the number of
byvtes to use for Gap 3 in the floppy format. On exit. A=0 and the Zero flac
is Set (Z) if the operation was satisfactorily completed. A <> 0 and the Zero
flag cleared (NZ) if errors occurred. This routine may alter all primarv
registers (AF,BC,DLE,HLI.

NOTE: This routine assumes that Subfunction 10 (Return Floppy Drive Status:
has been called first to determine the Controller type and insert the correct
informatvion in the Format Data Block.
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HARD DISK SUBFUNCTIONS.

These functions are available to directlv access Hard Drives connected by o
SCST type interface. Theyv are accessed by loading the desired function number
in the C register. loading a 2 (SCSI driver) into the B register and callinz
or jumping to Jump number 31 in the Bios entryv jump table. Since this inter-
face 1s not as standardized as Floppv functions in order to handle SaSI as
well as SCSI devices. the interface has only basic functions with the precise
operations specified by the User in the Command Descriptor Block passed with
Function 2, While this places a greater burden on User programs. 1t allows
more flexibility to take advantage of changing features in the newer SCSI|

drives. .
Wi

Function Z1 (xx5D) Set Hard Disk Addresses |

| Hard Disk SubFunction O i

| Enter: DE = Address of Data Area | Exit: A = # Bytes in Comnd Block |

} B = 2 (Hard Disk Driver) | l

| C = O {Subfunciion #) | Uses: AF |

This Subfunction sets the User Data Area Address for Direct SC=T I¢. and
returns the number of byvies avallable in the SCST Command Descriptor Blooik.
The Data Arca must be AT LITAST 512 byvies long and is used to store data 10 be
written. anl 1o receive data read {from the selected draive. This Dbata aAres
size 15 mandatory since 512 byvtes are alwayvs returned from a direct access 1n
order to handle the wide varietv of controeller tvpes recognized in Ul hW/b
Bios drivers.  The number of byies available in tne Command Descriptor Rlock
within the phvsical driver Is usually 10 in order to handle the exiended SCS!
commands. but mav v scaled back to 6 1n limited applications.

= i
|
l

Furction 2t (xx50) Set Physical & Logical Drive
Hard Disk SubFunciion |

I

Enter: A = Device Byte {5.2.1) | Exit: A = Physical Device Bit |
B = 2 (Hardg Disk Driver) !
| C = 1 (Subfunction #) Uses: AF |

This Subfunction sets the Phvsical Device bit in the Bios for SCSI accesses
and the Logical Unit Number in the SCSI Command Block (Byte 1, bits 7-5). The
format of the Device Bvte provided to this routine is defined in the Configu-
ration Data. Section 5.2.1. CONFIG+6!1. and is available from the Extended Ihsk
Parameter Header at DFii-1. On exiting this routine. a byte is returned with a
“One” bit in the proper position (Rit 7 = Device 7...Bit 0 = Device 0 10
select the desired unit via a SCST command.
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Function 31

(xx5D)

Direct SCSI Driver

Hard Disk SubFunction 2

Ptr to Comnd Desc Blk
0 if No Write Data

= FF if Data to Write
2 (Hard Disk Driver)

2 (Subfunction #)

OE
A

Enter:

Exit: A = Bit1 Status, Flags Set
H = Message Byte Value
L. = Status Byte Vaiue

Uses: AF,BC,DE,HL
NOTE: Subfcns 0 & 1 Needed

This Subfunction performs the actions required by the command in the speciticd

Command Descriptor Block.
to be written by this ¢

or not usc¢r data 1s
value. Date from the

SCSI Wwrite operations.

ferrod trow the Bins 10 Imffer to the Users Space set by Subfunction 0.
thoe only way we could accommodate the wide variety
reasonable code constraints.

may be inefficient. but was
of adifiesrent SASI/&OST controllers within

statuy roeturncd at
the Checkh Bit. Bit g,
rions

alre aishd

NOTE: Thi~ touting

comnle

assuing s

The flaz provided

area specitired with Fun

Al the end of

tton of this function
The fuil Status Byte ar

in Register A signifies whether
ommand. It set 1o Non—-z¢ro
ction O will be positioned for

o

the routine. 312 bytes arc always trans-

This

The
is the Status byvte masked with

1wl Message Pyte {rom SUST opera-
provided for more definition of any errors.

thitt the Command Descriptor Block has been propoerly

confisured 1or the type of Hard Disk Controller set in B/P Bios. and that the
selected diskh 1= properiy aescribed (it necessaryv) in the hios Unit defins-
tions. FErrors In phasinz result 1n program exit and Wwarm Boot. 11 assumes
the user has called Functions ¢ (Set Hard Di=k Addressces? and [ ooset Phvsicad
& Logical Drives' betore usine this Subfunction.

I Sz S

; Functior 22 (xx60) Set Bank for Far Jump/Caltl §

. — e

; Enter: A = Desired Bank Number U Exit: None. |

I i

| “ Uses: No Registers |

i i ;

This Function sets

the

bank number for

in an alternate Memory Bank.

a later Function 33 Jump to a routine
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Function 33 (xx63}

=

Jump to (HL) in Alternate Bank

1
\
)

|
|

HL = Address to execute
in Bank set w/Fn 32

Enter:

f
| Exit: <Unknown> Called routine
sets return status

Uses: All Primary Regs (assumed)

S

This Function switches to the bank number previously specified with Function

32, then calls the routine addressed

by HL. Upon completion. operation re-

turns to the bank trom which called, and the address on the top of the stack.

i 1

| Function 34 (xx65) Clear Stack Switcher |

.* . n

| Enter: ML = Addr to resume exec | Exit: None. Execution resumes |

i in entry bank | at addr in HL in entry bank |

! Uses: No Registers [

-
This Function is used tor errvor exits from banked routines to return to the

entryv bank.

o = T T

| Function 35 (xx6%) Load A,{HL) from Alternate Bant i

- N — — SO

| Enter: ML = Addr of desired byie | Exit: A = Byte fror CiHL !

h C = Dezired Banl Number | §

F | Uses: AF |

r ; e
This Tunction gets a byvie (“=-brt:s) from the specified Bank and Adaress. The
bank is temporariiy swiicheo Jn contest for the access (if reguired:., thon

restored to entry conditions.

Interru

nts are temporarily disabled durine the

briefl access tiwe.
I T
i Function 36 (xx&C) Load DE,(HL) from Alternate Bank |
i i
1 i
“ Enter: HL = Addr of desired word Exit: DE = Word from C:HL ;
“ C = Desired Bank Number ;
i Uses: AF,DE |
o ;

rd

This Tunction gets a %o
bank 1s temporarily switched
restored to entryv conditions,
brief L,

acces:s

44

f16-bits) from the speciiied Bank and Address. The
in context for the access (it required). then

Interrupts are temporarily disabled durine the
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Function 37 {xx6F) Load (HL),A to Alternate Bank {
Enter: HL = Addr of Dest Byte Exit: None. Byte stored at C:HL

C = Desired Bank Number
A Byte to save at C:HL Uses: AF

This Function saves a Byte (S-bits) to the specified Address and Bank. The
bank is temporarily switched in context for the access (if requiredj. then
restored to entry conditions. Interrupts are temporarily disabled during the
brief access time.

T =
| Function 38 (xx72) Load (HL),DE to Aiternate Bank |
F == T _'"JE
| Enter: DE = word to store at C:HL| Exit: None. Wword stored at C:HL ;
| HL = Addr of Dest word | i
i C = Desired Bans Number || Uses: AF !

This Function saves “lu=hits) to the specified Address and bani. The
bank 1+ temporarily context for the access {(1f reguiredi. then
restored teoentry condltion o Interrupis are temporarily disabled during the

brief ao.  ~ [lume.

s

|

;

= - ,
I Enter: Nove Exit: A = Bank currently active |
i in Addr O..7FFFH |
I i Uses: AF i
iL i .

This Funciion returns the Memory Bank currently in Context in the address
rangz ol 0..7FFFH. It may be used in the "where am 1" role in applicaticn
programs 10 1T7ack memory d4ccesses.
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5.2 Bios Data Structures.
5.2.1 Conrtiguration Area.

Much of the ability to tailor B/P Bioses to your specitic operating needs 1is
due to the standardized location of many discrete elements of data. and a
facility to easily locate and change them, regardless of the particular hard-
ware platform in operation. Bios Function 30, Return Bios Addresses. reporis
the base address of the Configuration Area in the DI register pair. In this
section, we will review each of the specified elements, their functions, and
which parts of the data must bhe rigidly controlled to insure that the supplied

utilities continue to function. as well as guarantee the portability of other
programs.

CONFIG-6 — Bios ID. Character String, 6 bytes.
This character string MUST begin with the three characters "B/P in Uppercase
Ascii. followed by three Version-specific identitving characters. As oi March
1993, the following identifiers have been assignec 1o svstems:

"B/P-YS” YASHT ¢
"B/P-AM" Ampro Little Board 100
"B/P-18" MicroMint SE-180
"B/P-CT" Compu/Time SO0 Board Set
"B/P-TT" Teletek
"B/P-XL" inteijigent Computer Desions NL-Mlsu
CONFIG+0O — 10OBYTE. Byte.

This byte contains the initial definition of the byvte plates at otiaer 5 on
the Base Page (00034) during a Cold Boot and determines which of  the fous
defined characier [0 deviges will pe used g« the Console. auxiliary ant D'rint-~
er devices, The defaurt scttine may be altered by BDONFG 1o reflect changed
device configuraticen-. or by reassembiv ot the Bios.

The bit defimition~ in this byic ar

Bit 76 543210

! } | L1l — console Device
Auxiliary Input Device
Auxiliary Output Device
Printer Device

CONFIG+1 ~ System Drive. Byte.

This byvte contains the drive which will be accessed after a Cold Boot anc 1=
assumed to contain the Operating Svstem files. It is a binary value where A =
0. B=1...FP =15,
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CONF IG+2 — Bios Option Fiags. Byte.
This byte consists of indgividually mapped bits which display which options are
active in the assembled Bios. The bits fisted as <reserved> should not be
defined without prior coordination with the syvstem developers to preclude
conflicts with planned enhancements. The byte is currentiy defined as:

Bit 76 543210

l L—— 0 = Unbanked Bios 1 = Banked Bios
' 0 = Bank in RAM 1 = Bank in ROM
| S 0 = DPBs Fixed 1 = DPBs Assignable
0 = ALV/CSV in TPA 1 = ALV/CSV in Bank (2ZSD0S2)
<reserved>

The next five byies define the memory map of a banked syvstem in 32k slices.
For a complete description of Bank allocations. please refer to Section 4. In
non-banked svstems. all except the RAM Drive Bank should all be set to 0. 27
no memory s available for re-assignment as a RAM drive. this byvte as well
should be set to 0.

CONFIG+3 - User Bank. Byte.

This Byte reflects the Bank number reserved for User Applications.

CONFIG+4 -~ TPA Bank. Byte.
This Invte rellects the Bank number reserved for the Transient Program Arca i
the address rance of o, TFFFH. The next sequential bank number is nermally
the Common which alwars remaite in Context in the addres<ine range
S00C. FFFTH Cconta:ne the Tograting Systewm. Bics and 7Z-Sviten tabies.

.
n

3

CONFiG+5 - SYStem Bank. Byte.
This byvte reficveis the Bad number containing any executable code and dain
speciiiet for the Svsten bank.

CONFIG+6 - RAM Drive Bank. Byte.

This byte retlects the startineg kank number avoilable for use as a FAM Drive.
It 1s assumed thar al! REAM frow this Bank through the Maximum Bank Number i:
contiguous amt avallable as a RAM Drive.

CONFIG+7 — Maximum Bank Number. Byte.

This byte reflects the number of the last available bank of RAM 1n the svstem.
In many svstems, 1t may be set to different numbers depending on the number of
RAM chips installed 1n the system.

CONFiG+8 — Common Page Base. Byte.

This byte reflects the Base Page of the Common area in systems which do not
fully comply with the 32k Memory Banking architecture of B/P Bios. but can be
made somewhat compliant. This Byte must be AT LEAST 80H. but mav be higher if
needed.

CONFI1G+S — DPB Size. Byte.
This byie contains the leneth ot Disk Paramerer Block allocations within the

Bies.  Since more information s needed than the 15 bvtes defined by Irigital
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Research in CP/M 2.2. an extended format is used. All re-assignments of Disk
Parameter data shouid use this byte to determine the size of records.

CONFIG+10 — Number of DPBs in Common RAM. Byte.
CONFIG+11 — Number of DPBs in System Bank.. Byte.

These two bytes indicate the complete complement of Floppy Disk formats ava:l-
able within the Bios. In most cases, one of these two bvtes will reflect a
zero value with all Disk Parameter Blocks resident either in the Common area
or in the System Bank. The provisions are available. however with these two
bytes to split the definitions for custom versions without voiding the support
tools provided.

CONF1G+12 —~ Pointer to first Common DPB. word.
CONFIG+14 - Pointer to first Banked DPB. word.

These two words point to the first DPFB in a sequential list within the respec-
tive memory banks for Disk Parameter Blocks defined in the preceding bytes.
In most cases one of these two words will be a Null pointer (0000H) corre-
sponding to no data as described in the count byvtes above.

CONFIG+16 — Initial Startup Command. String.
This string contains the first command which will be initiated on a Cold Boct.
T+

T1 i loaded intoc the Multiple Command Euffer defined In the Environment
Descriptor (sSee 3.2.4) and calls a file of the specified name with a tvpe of

"CoMT. The string mayv have up to eight characters and must be Null-terminated
{end with a Finary Q). The string is detfined as:

Byte - Number of Characters (0..8)

String - & bytes for Ascii characters {usually Uppercase)

Byte - Terminating Null (binary O)
CONFI1GH26 — Pointer to Environment Descriptor. word.
This Word ponints to the first byte of an extended 7234 Environment which MUST
begin on a Page boundary (xx00H]. See Section 5.3.1 for a complete descrip-

tion of the Environment Descriptor and B/F Bios unique features.

CONFIG+228 ~ Banked User Flag/Bank Number. Byte.
This Bvte mayv be used as a fiaz to indicate whether or not a User Bank i
detined. Bank (O cannot be used as a User bank by decree of the svstem au-

thors. Therefore. if this bvte contains a binary 0, no User Bank is avail-
able.

CONFIG+29 - Pointer to Start of Banked User Area. word.
This word contains the address of the first available byte in the Bankea User
Area, 1f one exists. Routines loaded into the User Bank should contain a

standard ESX header structure to link sequential programs and provide a primi-
tive memorv management function.

CONFi1G+31 - CPU Clock Rate in Megahertz. Byte.

This byte must contain the processor speed rounded to the nearest Megahertz.
It may be used by software timing loops in application and utility programs to
adapt to the clock speed ot the host computer and provide an approximais time.

48
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This byvte is refiected in the Environment Descriptor (see 5.2.45 as well for
programs which are Z-Svstem “avare’ .

CONFIG+32 ~ Additional Wait State Reguirements. Byte.

This byvte is "nibble-mapped” to reflect the number of wait states necded for
memory and 10 accesses when these functions can be set via software. In the
Z80/Z18G., TO port accesses have one wait state inserted within the processor.
This byte does not account for this fact. and reflects wait states IN ADDITION
TO any which are built into the hardware. For older processors such as the
280, these bytes normally have no eftect since additional wait states must be
added with hardware.

CONFI1G+33 - Timer Reload Value. word.

In many svstems. Interrupts or Timer values are set by software-configurabl:
countdown timers. the 16-bit value at this location is reserved for setting
the timer value and mav be "fine tuned” to allow the svstem to maintain cor-
rect time in the presence of clock frequencies which mav deviate from precise
frequencies necded for accurate clocks.

CONFIG+35 — Floppy Disk Physical Parameters. Table.
This tab-le consisis of four S-byvie entries which contain information on up 1o
four phvsical drives. Fach entrv i+ defined as:

Byte 0 - Provides base for XDPH byvie. Bit mapped as:

Bit 76 543210

, ' { L1l pisk Size 000=Fixed Disk, 001=8", 010=5.25", Q11=3.5"

0 = S8ingle-Sided, 1 = Double-Sided
l S <reserved>
S 0 = Motor Always On 1 = Motor Control Needed
0 = 300 RPM Max Speed 1 = 360 RPM (8" & HD)
<reserved>
Byte 1 step Ratso in milliseconds,
Byte 2 - FPead Load Time in milliseconds.
Byvte 3 - Head Unload Time in milliseconds.
Byte 4 - Number of Tracks (Cvlinders) on drive.

Those bits in Byte O which are listed as unused must be set to O since thi:
byte provides the initial value stored in the XDPH when assignable drives ar.
used. For controllers which do not need the available information (e.co.
Western Digital controllers do not need Byte 3), these values mav be set to
any arbitrary valuc. but MUST remain present in the structure to prevent
changing subsequent addresses.

CONFI1G+55 — Motor On Time in 1/10th Seconds. Byte.

This time mav be used in some tvpes of Floppv Disk controllers to keep the
drive motors spinning for a speciiied time after the last access to avoid
delavs 1n bringing the spindle up to speed. Some controllers. notablv the
Western Digital 17xx and 19xx series to not support this feature. In this
case. the byvte mayv be sev to anv arbitrary value. but MUST Temain present.
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CONF iG+56 — Motor Spinup Time in 1/10th Seconds. Byte.
This time 1s the delay which will be imposed by the Eios before attempting to
access a Floppy Disk drive when it senses that the motor is in a stopped
condition. Providing such a delay will minimize the probability of data
corruption by writing to disk which is rotating at the incorrect speed.

CONFIG+57 - Maximum Number of Retries. Byte.

This byte specifies the number of attempts which will be made on a Floppy Disk
access before returning an error code. In some cases. such as diagnostic
programs, it mayv be desirable to set this value to I to identity soft errors,
or ones which fail on the first attempt. but succeed on a subsequent try. We
recommend a value of 3 or 4 based on our experience. Larger values mayv result
in inordinately long delavs when errors are detected.

CONF1G+58 — Pointer to Interrupt Vector Table. word.

This Word contains the address of the base of an Interrupt Vector Tablie which.
when used. coniains pointers 1o service routines. The precise definition of
the table is not standardized and mav varv considerably between systems. This
pointer serves oniv 1o provide an easv and standardized method of lfocating the
table for re-defainition of services or system features.

CONFI1G+60 —~ SCSI Controlier Type. Byte.

To accommadate the widest variety of difierent controllters including the older
SAST models, this byvie i1s defined as containing a bvte code to the specitic
mode !l beinz used. In most cases. this byvie has little it anyv effect within
the Bios, but mav have sicnificant eftfects on Hard Disk Diagnostic progratis.
or User-developed utilities. Anv additions to this table should be cooraing: -
- with the authers to insure *hat the standard support util:ties continuc 1o
function. Current definitions are:

- Owl

- Adaptoc ACRE-30000

- Xebeo 1410a/5huoart [GIO=3 1 8SAST)

Segonte SO

-~ Shugart loiO-4 (Minimal SCSI subsor)

- SCST-2 (Newsr Conner. puantuh anag Maxtor drivesi

ot O
}



B/P BIOS PROGRAMMING
CONFIG+61 — Hard Drive Physical Parameters. Table.
This tahie consists of three Y9-bvte entries defining up to three phvsical Hard

Drives. While the SCS! detinition allows for more units, three was considered
adequate for most systems. 1t additional drives are needed. please contact
the authors for methods of including them without invalidating any of the
standard utilities or interfaces. FEach of the three entries is defined as:

Byte - Phvsical and Logical Address as:

Bit 76543210

’ Ll Ll physical Device (000-1108, 111B reserved for Host)
<reserved>
0 = Drive NOT Present, 1 = Drive Present
Logical Unit Number (000-111B) for controllers
capable of handling multiple drives

wWord - Number of Phvsical Cylinders on Drive

Byte - Number ot Usable FPhvsical Heads on Drive

Word - Cviinder Number to begin Reduced Write Current

Word - (vlinder Number to begin Write Precompensation

Byte - Step kate. This byvte may either be an absolute rate in mS or &
code based on controltler-specific definitions

For many ot the newer controllers. the last three i1tems may not have anv
mean:ing in which casc thev can b set to any arbitrary value. Also in newer
drives. the phyvsical characteristics such as the number of cyvlinders and heads

may be hidden within the drive electronics with re-mapped values provided 10
the controlier via various SOSU commands.  Ag with the last three entries. in
this case. they mey boe set to any arbitrary value.

CONFiG+88 (Reserved Bytes). Tive Bvics are reserved tor future expansion.

CONF 1G+9% —~ Characier Device Detinitions. Table.
This table consists of four or more lée-bvte (S-byvte in B/F versions prier o
i entries and nusit be terminated by a Null (binarv Zero) bvte. Lach entry
inen the namne and characteristics of a character device 1n the system. The
irst four of these are directiy available tor selection by the IORYTE as the
Console. Auxiliary 10 and Printer. Other entries may be defined and exchanged
with the first ltour to make them accessible to the system. The entries are
defined as:

-+ 0
~

String - Four Ascii character Name as: COM1, PIO1, NULL, etc.

Byte -~ Data Rate capabilities as:
Bit 76 5 43210
S S S :
LAI l l Current Data Rate Setting

Maximum Rate Available (Bits-per-Second) as:

0000 = None 000t = 134.5 0010 = 50 0011 = 75
0100 = 150 0101 = 300 0110 = 800 0111 = 1200
1000 = 2400 1001 = 4800 1010 = 9600 1011 = 198200

1100

"
"

38400 1101 76800 1110 115200 1111 = Fixed

u

\n
Py
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Byte - Configuration Byvte defined as:
Bit 76543210

i L— 0 = 2 8top Bits, 1 = 1 Stop Bit
0 = No Parity, 1 = Parity Enabled
0 = 0dd Parity, 1 = Even Parity
0 = 8-pit Data, 1 = 7-bit Data
0 = No XON/XOFF, 1 = XON/XOFF Control Enabled
0 = No CTS/RTS, 1 = CTS/RTS Control Enabled
0 = Device NOT Input, 1 = Device can be read
0 = Device NOT Output, 1 = Can Write Device
Byte - Input Data Mask. Bit-mapped byte used to Jogically AND with
bytes read from Device Input.
Byte - QOutput Data Mask. Bit-mapped byvte used to logically AND with
bvtes betfore being output to device.
Word - Pointer to Character Output routine.
Word - Pointer to OQuiput Status routine.
word - Pointer to Character Input routine.
word - Pointer to Input Status routine.

NOTE: The last ftour pointers are not at these locations in B/P Bios versions
prior to 1.1, but were accessed bv a pointer returned bv Bios Function Ju.

5.2.2 Disk Parameter Header.

The Disk P=rameter Header (D) is a logical data structure required for each
disk drive in a CF/M compatibie Disk Operating Svstem. It consists of a
series of eight pointers which contain addresses of other items needed by the
DOS as well as some scratchpad space. The Address of the DPH associated with
a given drive is returned by the Bios alter a successtul sclection with bios
Function 9. (i Frrors occur during selection. or the drive does not exist. a
Nuli Pointer {0000H}; is returned.

For E/P Bios. it was necessary to add an additional {our bytes to cach DR
which contain additional information on phyvsical and logical parametlers a-
well as fiag information. These additional bytes are relerred to as the
Extended DPH. or XDPH. while similar in concept to the extension addea t¢
CP/M 3. the implementation is different. The XDPH prepends the DPH and mav be
accessed by decrementing the returned address. As & convention. DPHs in B/F
Bios source code have reserved certain label sequences for specific tvpes of
units with DPHOU-DPH49 used for Tloppy Drives. DPHS0-DPH8Y for Hard Drive
Partitions and DPHY90~-DPHYS for RAM Drives.

An entire DPH/XDPE block is required for each logical drive in a B/P Bios
svstem. While some pointers, such as the pointer to the Directory Buffer, may
be common across a number of drives. for most svstems, the other items will
point to unique areas.

The DPH/XDPH ¢lements as indexed from the DPH addresses accessible to appiica-
110N Programs are:

n
ha
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DPH-4 — Format Lock Fiag. Byte.

A Zero value indicates that the format of the disk is not fixed. but may be
changed. 1f the Bios was assembled with the Auto-select option. the Bios will
scan a number of different formats in order to identify the disk. 1If a OFRH
value is placed in this byvte. it indicates that the format is fixed and cannot
be changed. This is normallily the case for RAM and Hard disk drives. as well
as tor alien floppy formats which have been selected in the emulation mode.
If the Auto-select option was not chosen during assembly of the Bios, all
Floppy Dbisk drives wiil also have a OFFH byte in this position showing that
the formats cannot be changed.

DPH-3 - Disk Drive Type. Byte.

This byvte is bit mapped and contains tlags indicating many parameters of the
drive. TFor Floppv Drives. this byte contains a copv of the first bvte in the
Phyvsical Drive Table (See 5.2.1., CONFIG+35) with the two reserved bytes set
durinz the drive selection process. The byvte 1s then defined as:

Bit 76 543210

l l LLL — pisk Size 000=Fixed Disk, 001=8", 010=5.25", 011=3.5"
0 = Single Sided 1 = Double Sided
0 = Single Step Drive 1 = Double Step Drive
0 = Motor Always On 1 = Drive Motor Control Needed
0 = Max Speed 5.25" (300 rpm) 1 = 8" & HD Max Speed (360 rpm)
0 = Double Density 1 = 8ingle Density

For Hard Disk Partitiors and the kaMm Dirive. this bvite 1s not used and 15 s¢l
to all Zercs indicatine & Tixed Drive tvpe.

DPH-Z — Driver 1D Numbper. Byte.

Three Driver Tvpes are used In the basic B/P Iios contiguration. A zero value
indicates a Non-¢xistent driver, with other values used to direct disk access-
es 10 the rTespective code appropriate to the device, Basic defined drive:
tvpes exist for bioppy Disy (1), Hard Disk via the SUSI intertace {(2). and FAV
Disk (3. 17 vou wisn to extend this table to include tatlored drivers,
piease consult with the authors to preclude possible contfiicts with planncd
extensions.

DPH-1 — Physical Drive/Unit Number. Byte.

This byte contains the Physical Drive or Unit Number hosting the logica:
drive. For Fioppy Drives, this will usuaily be in the range of 0 to 3 tor
four drives. Hard drives may have several DPHs sharing the same physical
drive number. while this field is ignored in the single RAM drive supported in
the distribution R/F Biios version.

NOTE: The Physical Drive Number bvte for Hard Drives is comprised of two
fields to ease handiing of SUSI devices. Up to seven devices (device 111B 1s
reserved tor the Hos=t Computer:) each having up to & Logical Units mayv be
dgefined.  The Byie is conticured as:
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Physical Drive Number
Bit 76 543210
l Ll 1l physical Device (000-110B, 111B reserved for Host)
<reserved>
0 = Unit Not Avaijlable, 1 = Unit Active
Logical Unit Number (000-111B)

DPH+0/1 — Skew Tabie Pointer. Word.

This word contains a pointer to the Skew table indicator. 1t rarelyv is used
for Hard and RAM drives. but is required in Floppy Disk drives. If the Bios
was assembled using the Caiculated Skew option, the address is of a Byte whose
absolute value indicates the numerical value of skew (normally in the range of
1 to 6) used for disk accesses. This term is often replaced with Interleave.
and is synonyvmous for this purpose. 1f the value of the byte is negative. it
means that the sectors are recorded in a skewed form on the disk and thar
Reads and Writes should be sequential. If the value is positive. then an
ajigorithm is called to compute a phyvsical sector number based on the desired
logical sector and the skew factar. For svstems assembled without Calculated
skew. this word points to a table of up to 20 bytes which must be indexed with
the desired Phvsica! Sector number (0..Maximum Sector Number) to obtain the
Corresponcting Disk Sector number.

DPH+2 ~ Dos Scratch Words. 3 Words.
These three word: are available tor the Dos to use as 1t requires. No fixen
values are assigned. nor are meanines tor the data stored there of any value.

DPH+8/% — Directory Buifer Pointer. Word.

This word points to a [2¥-hvte Data area that i1s used for Directory sesrches.
Tt is usually a commen area to all DRPH' S in a svstem and 1s irecuently updated
by the Dos 1n normal usc.

DPH+10/11t — DPR Pointer. word.

This word points to another data structure which details many of the logica!
parameters ot tne selected drive or partition. Its structure 1is detailed in
Section 5.2.3 below. Drives of the same type and logical confizsuration mnv
share DPB detinitions. so it is not uncommon to find the DFBE pointers in
difterent DPH structures pointing to the same area.

DPH+12/13 — Disk Checksum Buffer. Word.

This word points to a scratch RaM bufier area for removable-media drives used
1o detect disk changes. Normally this feature is used oniy for Floppy Disk
Drives, and is disabied bv containing a Zero word (0000H) for Hard and RAM
drives. For Floppv Drives. a RAM area with one byte for every four directory
entries (12%-byte sector) is needed (See 5.2.3. DPH+11/12). This scratch arex
cannot be shared among drives.

7t should be noted that in a fully Banked B/P Bios system with ZSDOS2., the

Checksum Bufter is piaced in the Svstem Bank and not directly accessible by
applications program:.

~r e
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DPH+14/15 — Allocation Vector (ALV) Buffer. word.

This word points to a bit-mapped butter containing one bit for each allocation
block on the subject drive (See 5.2.3. DPB+53/6j. A "1" bit in this buffer
means that the corresponding block of data on the device is already allocated
to a fiie. while a "0” means that the block is free. This buffer is unique to
each logical drive and cannot be shared among drives.

1t should be noted that in a fully Banked B/P Bios system with ZSDOSZ, the ALV
Buftfer i1s placed in the System Bank and not directly accessible by applica-
tions programs. Since access to the ALV buffer is frequentiv needed to comp-
ute free space on drives. ZSDOS2 contains an added function to return disk
free space. Using this call allows applications access to the information
without directlv accessing the data structure.

5.2.3 Disk Parameter Biock.

The Disk Parameter slock (DFE: 1s a data structure detined by Digital Rescarch
tor CP/M which defines the logical contfiguration of storage on mass storage,
It has been expanded in B/P Bios 10 include additional information to provide
enhanced flexibiiity and capability. The expansion 1s referred to as the
Fxtenaed DPIx or XDiH., and prepends the actual DPB structure. The address of
the DI may be obtained from the DPH pointer returned by the Bios or Dos afrer
a disk sclection (Sec 3.72.2 above). All DPBs reside in the Common Memory area
and are avaiiablie 1o applications programs whether in a Banked or Unbanked
svatem. for the sake of a convention, the DPBs are labeled in the same manng:
as DPils witin DPBOS-DErdy used for tloppvy Drives. DPBAO-DPSSY for Hara LDiive
Partition:. and DPRYO=-94% {tor RAM Urives.

The Tavout ol the bisk Farameter bBiock as indexed from the availabie iy
pointer 15

DPB-156 — Ascii 1D String. 10 Bytes.
This strinz serves as an identification which mayv be printed by appiications
programs such as our BprORMAT.  This string may be a mixed alphanumeric Ascii

set of up to ten characters. but the last valid character must have the Most

Stgnificant Rit (Bit 7 Set tooa 17

DPB-6 — Format Type Byte Q. Byte.

This byte contains some of the information about the format ot the drive. and
the logical sequencing of information on the phvsicai medium. The bits in tne
byvte have the feoliowing significance:

Bit 76543210
l [ Ll 1 pisk Size: 000 = Fixed Disk, 001 = 8", 010 = 5.25", 011 = 3.5"
Track Type
000 = Single Side 001
010 = Sel by Sec, Cont O0t1i Sel by Sec, Sec # Same
100 SO0 A11, St ATl 101 S0 A11,81 A1l Reverse
110 = Sel by Trk LSB 111 = Reserved
0 = Track 0 Side 0 is Double Density, 1 = Single Density
0 = Data Tracks are Double Density, 1 = Single Density

Reserved

1]
"

n
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For Hard Drives and RaM Drives. this byte contains all! Zero bits to siznitv

Fixed Media and format.

(8]

DPB-5 ~ Format Type Byte 1. Byte.

This byte contains additional information about the format ot information.
The bits have the following meanings:

Bit 76 543210
l l l L1 —— gector size: 000 = 128, 001 = 256, 010 = 512, 011 = 1024
Allocation Size: 000=1K, 001=2K, 010=4K, 011=8K, 100=16K
(NOTE: This should match the definition in DPH)
<Reserved>

0 = Normal Speed (300 rpm)
1 = 8" & HD Floppy (360 rpm) or Hard Drive

For Hard Drives. The distribution version ol B/P Bics and the support
utilities assume that the Sector size 1S alwayvs 312 bvtes. The remaining bits
should be set as indicated.

DPB-4 - Skew Factor. Byte.
This byte 1s a signeu binary value indicating the skew factor 1o be usca
durine tormat. Read and Virite. it is normally used oniy with ltioppy Drives

and usualiv set to -0l {(OFFH) ftor Hard and RaM drives to indicate that Keads
and ¥rites should be done with No skew. 11 the option to calcuiate skew 15 in
etfect during Blos assemblyv. the Skew pointer in the DY (BFH+0/1) paints 1
this bvie. {1 a skew table 15 used, thig hyvie has no e¢ffect and shouia be set
1o &OH,

"

DPB-Z — Starting sSector Number. Byte.
This byvte contains the number o the first Physical Sector on e:qch tralk.
Since most Disk oporating Svstems use a zero-based sequential scheme tor

ence sectors. this value providss tne nitiai offser to correct lozicatl 1o
physical zector numbors.

DPE-2 - Physical Sectors per Track. Byte.

This bvie contains the numper of Physical (as opposed to logicali Scctors on
each track. For example. (P/M computes sectors based on 12x-byvte allocations
wnich are used on singie-density & Floppy Disks. One ot the popular tive-
inch formats uses five 1k physical sectors which equates to 40 logical CP/M
sectors. This bvte contains 3 1in this instance for the number of Ik Physical
Sectors.

DPB-1 — Physical Tracks per Side. Byte.

This byte contains the number of Physical Tracks per Side. also catled the
Number of Cvlinders. It refiects the Disk. as opposed to the Drive capabili-
ties and is used to establish the reguirements for double-stepping o©of Flopnpy
Drives. In the case of a 40-track disk placed in an 80-track drive. this byte
would contain 40. while the Drive parameter in the Configuration Section
contains 80 as the number of tracks on the drive. This byte has no meaning
for Hard Drive partitions or RAM drives and shouid be set to Zero. although
anv arbitrary value 1s acceptable.
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DPB+0/1 - Logical Sectors per Track. Word.

This value is the number of Logicai 125-bvte sectors on each data track of the
disk. 1t is equivalent to the number of Phyvsical Sectors times the Phyvsical
Sector Size MOL 123.

DPB+2 — Block Shift Factor. Byte.
DPB+3 - Block Mask. Byte.
DPB+4 — Extent Mask. Byte.

These three bvies contain values used by the Operating System to compute
Tracks and Sectors tor accessing logical drives. Their values are detailed in
various references on CP/M and ZSDOS programming and should not be varied
without knowiedge of their effects.

DPB+5/6 — Disk Size (Capacity). word.
This Word contains the number of the last allocation block on the drive. 1t
is the same as the capacity in allocation blocks - 1. For example, ii 4k

allocation blocks are being used and a 10 Megabvte drive is being definea.
this word would contain 10.000.000/4000 -~ 1 or 2449y,

DPB+7/8 — Maximum Directory Entry. Word.

This Wword contzins the number of the last Directory Entry and 1s the same as
the Number of kntiries - 1. For example. it 1024 directories are desired. this
word would be set to teld - [ = 10235,

DPB+9/10 - Atllocations 0 and 1. 2 Bytes.
These two Bvites hold the nitial allocations stored in the tirst two bvies of
the ALV Ruffer {(See 2.Z.2. DPH+14/15) during initi. drive selection. Their

primary use 1s 1o indicate that the Directorv Sectors are already allocated
and unava:labie tor data storage. Thev are bit-mapped values and are used in
Hi-bvte. Lo-bvie form as opposed to the normally used Lo-bvie., MHi-byvie storace
used In ZR0 tvpe CPLs tor Word storage.  The bits are allocated irom the MSh
of the Tirst byte thru the 18H. then MSk thru LSk of the second byte based on
one Hil per aliocation block or fraction thereof used by the Directory. The
bits mayv e caiculated by tirst computing the number of entries per aliocation
block. then dividing the desired number of entries by this number. Any re-
mainder requires an additional allocation bit.

For examplie, 1i 4k aliocation blocks are used. each block 1s capable of
4096/32 byvtes per entry = 1285 Directory Entries. If 512 entries are desired.
then 512/12% = 4 allocation blocks are needed which dictates that Allocation
byte O would be 111100008 (OFOH) and Allocation Bvte 1 would be 00000000B.

DPB+11/12 ~ Check Size. word.

This Word 1s only used in' removable media (normally onlyv Floppy Drives) anc
indicates the number of sectors on which to compute checksums to detect
changed disks. It should be set to 0000H for Fixed and KAM Disks to avoid the
time penalty of relogging atter each warm boot.

DPB+13/14 - Track Oftset. word.
This Wword imdicates the number of Logical Tracks to skip betore the present
DR 1 eftective. 11 1s normaliyv used to reserve boot tracks (usually 1 to

0
-~
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3}, or to partition larger drives into smaller logical units by skipping
tracks used tor other drive definitions.

5.3.1 Environment Descriptor.

The Environment Descriptor, retferred to as simplv the ENV. is the heart of
what 1s now known as The Z-System. The most recent additions to the system by
Joe Wright and Jav Sage replaced some relatively meaningless elements in the
ENV with system dependent information such as the location of the Operating
System components. Consequently. the ENV is not just a feature of the ZCPR
3.4 Command Frocessor Replacement, but is an Operating System KResource which
allows other programs such as ZCPR 3.4 to access its informatiocn.

The B/P Bios requires an ENV to be present, and uses several items of informa-
tion contained in it. The banked ZSDOS2 and Z40 Command Processor Replacement
use even more ENU teatures. A few remaining byvtes have been re-defined for
support to B/P Bios-based systems. To denote the definition of B/P Bios data
elements. a new Type. QUH. has been reserved. Using this "Type  byte. user
programs can access and take advantace of the new definitions and features.

A template for the Fnvironment Descriptor used in B/P Bios which tawkes its
values trom the Z3BASE.LIbh tile inciuded in the distribution disk is:

R R RCCK F K sk ok R sk ook ko 00 1T T T QN A RO K R K ok KK R oK ke 3K R A
# 11 transitionineg from an older operating environment whicn ®
¥ ouses user-ioaded Environment files such as SYS.ENV. vou must
¥ either delete such loald instructions or modify the NV files =

¥ 10 reliect the EXACT loaded svstem aefinition. *
i Failure to opserve this fact wiii pronably cause many *
* undesired side eftects! #

FRHE AR A I S S NP NN G A H S RGP ST b S S 3 HE JP O S B Bt b 3 SPNP S QPP 3P NP b G 35 NP R M9 3 G5 R 9 2 QP HF S5 S S 3

: Environment Descriptor for 2ZCBRIG

ERV JF ¢} , Leading jump (adcdress is CBIOS when NZCOM;}
DEFE TZ3ENVT ., Ervireonment ID
DEFE S0 , Env type (>=90K means B/P Extended ENV w/User Areca)
DEFW EXPLETH ; External path (PATH)
DEFE EXPATHS
DEFW RCP ; Resident command package (RCP)
DEFE RCPS ;
DEFW I0P . Input/output package {(IOP)
DEFE I0PS
DEFW FCP . Flow command package (FCP)
DEFE FCPS ;
DEFW Z3NDIR ; Named directories (NDR)
DEFE Z3NDIRE R
DEFW Z3CL . Command line (CL)
DEFE Z3CLSs :
DEFW Z3ENV ;. Environment (ENV) -~ Actual Starting Address

DEFEB Z3ENVS





