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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



B/P BIOS FEATURES

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

14



B/P BIOS TAITLORING

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
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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.



B/P BIOS UTIHLITIES

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 (Disassemble) Memory Contents. [ L 1

Disassembly of executable instruct ions in memory is accomplished \iGj thb,
command. As with the 'Dump” command. the gtarting address defaults to *°°"
when  first loaded, and s assumed to be the instruction following thc last one
disasseniblecl for subsequent uses Of thjs command f no address is explicitly
entered. |[f no Ending address is specified, 2326 bytes wijl|l be contained ’in
the listing depending on the length of the last instruction. The gyntax is:

L[ ][Start] [End]

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

-1120 127 <-- Fmered
0120  cpacol CALL O1AC <-- ..displayed
0123  21FAFF Lo HL, FFFA

0126 19 A3D HL,DE

0127 7E Lo A, (HL)

Xote that the actual bytes included in the disassembled instructions arc also
listed in contrast to other situi lar progranis  to provide additional information
for you. Additionally. an e-Ura blank line is displayed after & ' unconai-
tional jumps and retyrn.x to scrre  as a visual representation as an al)]Qlutc’
chanzc_e_ in control ijcm, Tht" mneinonic>,  5re Standard Zi losz ZiSO  coc'ex,

6.3.2.9 Move  Memory Contents. [ » ]

Thii command perniitc blocks ©0i data to be moued within  meniory. Memory aCidres's
bounds  checkinpu is performed to insure that overlapping addresm.s are [?-1ncic'!
correct iy sq that riincr sFi fts ili blocks of data may be accomplistci). Tiic'
SVntar for thl s  conillian! 1a:

M[ |Start End Destination

6.3.2.10 Set File Name for Read/Write. [~

This command js teed to set thc fjj@ name and optional type prior to a reac or
write operation. The nanie remains active yntij| changed o '8PDBUC is exited.

The gyntax is:

JFileName[.Fi )eTyp]

63211  Send Value to Output Port. (ol

This command forms the complement of the |nput command covered_ above It
sends o specified byte ' the addressed  Qutput port. The syntax IS:

O[ ]Port _num Value

BO



