





































































































































































































































































































































































































































































































































































































































































































































































































































































































Note that this program is assembled and listed in Appendix C for
reference purposes, with an assumed origin of 108H. The hexadecimal
operation codes which are listed on the left may be wuseful if the
program has to be entered through your machine's front panel switches,

The PUTSYS program can be constructed from GETSYS by changing only
a few operations in the GETSYS program given above, as shown in
Appendix D. The register wpair HL become the dump address (next
address to write), and operations upon these registers do not change
within the program. The READSEC subroutine is replaced by a WRITESEC
subroutine which performs the opvosite function: data from address HL
is written to the track given by register B and sector given by
register C, It is often useful to combine GETSYS and PUTSYS into a
single program during the test and development phase, as shown in the
Appendix.
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5. DISKETTE ORGANIZATION

The sector allocation for the standard distribution version of
CP/M 1is given here for reference purposes, The first sector (see
table on the following page) contains an optional software boot
section, Disk controllers are often set uvo to bring track 9, sector 1
into memory at a specific 1location (often 1location U@06GH). The
program in this sector, called BOOT, has the responsibility of
bringing the remaining sectors into memory starting at location
3400id+b. If your controller does not have a built-in sector load, you
can ignore the program in track 9, sector 1, and begin the 1load from
track ¥ sector 2 to location 340dH+Db.

As an example, the Intel MDS-806 hardware cold start loader brings
track ¥, sector 1 into absolute address 30d0H. Upon 1loading this
sector, control transfers to location 3900H, where the bootstrap
operation commences by loading the remainder of tracks 4, and all of
track 1 1into memory, starting at 34d¥H+b. The user should note that
tnis bootstrap loader is of 1little wuse in a non-MDS environment,
althougn it 1is wuseful to examine it since some of the boot actions
will have to be duplicated in your cold start loader.

(All Information Contained Herein is Proprietary to Digital Research.)

12



Track# Sector# Page# Memory Address CP/M Module name

X0 81 (boot address) Cold Start Loader
go B2 B 349 @H+Db Cccp
. D3 " 34380H+Db .

" 04 21 3500H+D .

" U5 " 358WH+Db *

" 06 32 3600H+0 .

" g7 " 3680H+b .

. 08 83 3700H+p .

. 9 . 3788H+b "

" 10 G4 3800H+b .

" 11 . 3880H+Db "

. 12 35 390¢H+b "

. 13 . 3980H+D "

. 14 o6 3A0@H+Db .

" 15 " 3A80H+Db .

" 16 37 3B80@H+Db .
89 17 " 3B8@H+Db ccp
99 18 98 3CA90H+Db BDOS

" 19 “ 3C8@H+b "

" 20 39 3DBPH+D "

" 21 . 3D8PH+Db "

" 22 10 3EJ@H+D

" 23 " 3E80H+b ”

. 24 11 3F@QH+Db "

" 25 “ 3F80H+b .

. 26 12 4303H+Db .
91 61 " 4980H+b .

. b2 13 4100H+Db .

. 03 " 4180H+Db .

" g4 14 420PH+b "

" 25 . 4280H+Db .

" 46 15 430JH+Db .

" 37 . 4380H+Db o

- 08 16 4400H+Db .

" g9 . 4480H+Db “

" 12 17 4503H+b .

" 11 " 4589H+b .

" 12 18 4600H+b .

" 13 o 4680H+Db .

. .14 19 4700H+Db “

" © 15 " 4780@H+b N

" 16 20 4800H+b .

" 17 " 4880H+Db .

" 18 21 490G 0H+b “

g1 19 . 4980H+Db BDOS

21 20 22 4AQ0H+b ‘ BIOS

" 21 . 4780H+Db "

“ 23 23 4BB@H+Db "

" 24 " 4B80H+Db "

" 25 24 4CG0H+Db "

g1 26 . 4C8@H+b BIOS

82-76 01-26 (directory and data)

(All Information Contained Herein is Proprietary to Digital Research.)



6. THE BIOS ENTRY POINTS

The entry points into the BIOS from the cold start loader and BDOS
are detailed below. Entry to the BIOS 1is through a "jump vector™
located at 4A@d9H+b, as shown below (see Avpendices B and C, as well).
The jump vector is a sequence of 17 Jjumo instructions which send
program control to the individual BIOS subroutines. The BIOS
subroutines may be empnty for certain functions (i.e., they may contain
a single RET operation) during regeneration of CP/M, but the entries
must be vresent in the jump vector.

The jump vector at 4AUQH+b takes the form shown below, where the
individual jump addresses are given to the left:

420 YH+D JMP BOOT ; ARRIVE HERE FROM COLD START LOAD
4AQP3d+p JMp WBOOT ; ARRIVEZ HERE FOR WARM START
4aW6d+Db JMp CONST ; CHECK FOR CONSOLE CHAR READY
4AY9H+Db JMP CONIH ; READ CONSOLE CHARACTER IN
4A8CH+D JMP CONOUT ; WRITE CONSOLE CHARACTER OUT
4AYFH+D JMpP LIST ; WRITE LISTING CHARACTER OUT
4A12H+b JMP PUNCH ; WRITE CHARACTER TO PUNCH DEVICE
4A15H+Db Jip READER ; READ READER DEVICE

4A138d+b JMP HOME ; MOVE TO TRACK Y@ ON SELECTED DISK
4A154+D5 JiP SELDSK ; SELECT DISK DRIVE

4Al1EH+0 JMP SETTRK ; SET TRACK NUMBER

4A21H+0 JMP SETSEC ; SET SECTOR NUMBER

4A24H+Db JMP SETDMA ; SET DMA ADDRESS

4n27d+b JMP READ ; READ SELECTED SECTOR

4AZAH+D JMP WRITE ; WRITE SELECTED SECTOR

4A2DH+Db JMP LISTST ; RETURN LIST STATUS

4A33H+Db JMP SECTRAN H

SECTOR TRANSLATE SUBROUTINE

tach jumo address corresponds to a particular subroutine which
performs the specific function, as outlined below. There are three
major divisions in the jump  table: the system (re)initialization
whicn results from calls on BOOT and WBOOT, simple character I/0
pertormed by calls on CONST, CONIN, CONOUT, LIST, PUNCH, READER, and
LISTST, and diskette I/0 verformed by calls on HOME, SELDSK, SETTRK,
SETSEC, SETDMA, READ, WRITE, and SECTRAN,

All simple character I/0 opefations are assumed to be performed in
ASCII, upper and lower case, with high order (parity bit) set to zero.
An end-of-file condition for an input device is given by an ASCII

control-z (1lAH). Peripheral devices are seen by CP/M as "logical*"
devices, and are assigned to physical devices within the BIOS.

In order to operate, the BDOS needs only the CONST, CONIN, and
CONOUT subroutines (LIST, PUNCH, and READER may be used by PIP, but
not the BDOS). Further, the LISTST entry is used currently only by
DESPOOL, and thus, the initial version of CBIOS may have empty
subroutines for the remaining ASCII devices,

(All Information Contained Herein is Proprietary to Digital Research.)

14



The characteristics of each device are

CONSOLE The principal interactive console which communicates
with the operator, accessed through CONST, CONIN, and
CONOUT. Typically, the CONSOLE is a device such as a
CRT or Teletype.

LIST The principal listing device, if it exists on vyour
system, which is usually a hard-copy device, such as a
printer or Teletype,

PUNCH The principal tape punching device, if it exists, which
is normally a high-speed paper tape punch or Teletype.

READER The principal tape reading device, such as a simple
optical reader or Teletype.

Note that a single peripheral can be assigned as
the LIST, PUNCH, and READER device simultaneously. 1If
no peripheral device is assigned as the LIST, PUNCH, or
READER device, the CBIOS created by the user may give
an appropriate error message sO that the system does
not "hang" if the device is accessed by PIP or some
other user vprogram. Alternately, the PUNCH and LIST
routines can just simply return, and the READER routine
can return with a 1AH (ctl-2) in reg A to indicate
immediate end-of-file, ‘

For added flexibility, the wuser can optionally
implement the “IOBYTE" function which allows
reassignment of ophysical and 1logical devices. The
IOBYTE function creates a mapping of logical to
physical devices which can be altered during CP/M
processing (see the STAT commanc). The definition of
the IOBYTE function corresponds to the 1Intel standard
as follows: a single location in memory (currently
location ¥@d3H) is maintainea, called IOBYTE, which
defines the logical to physical device mapping which is
in effect at a particular time. The mapping is
performed pby splitting the IOBYTE into four distinct
fields of two bits each, called the CONSOLE, READER,
PUNCH, and LIST fields, as shown below:

most sianificant least significant

IOBYTE AT #0838 | LIST | PUNCH | READER | CONSOLE |

bits 6,7 bits 4,5 bits 2,3 bits 4,1
The value in each field can be in the range #-3,
defining the assigned source or destination of each

logical device. The values which can be assigned to
each field are given below

(All Information Contained Herein is Proprietary to Digital Research,)
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 CONSOLE field (bits 0,1)

# = console is assigned to the console printer device (TTY:)
1l - console is assigned to the CRT device (CRT:)
2 - batch mode: use the READER as the CONSOLE input,
and the LIST device as the CONSOLE output (BAT:)
3 - user defined console device (UCl:)

READER field (bits 2,3)

¥ =~ READER is the Teletype device (TTY:)
l - READER is the high-speed reader device (RDR:)
2 = user defined reader # 1 (URl:)
3 = user defined reader # 2 (UR2:)
PUNCH field (bits 4,5)
¥ - PUNCH is the Teletype device (TTY:)
1 - PUNCH is the high speed punch device (PUN:)
2 = user defined punch # 1 (UPl:)
3 = user defined vuncn % 2 (UP2:)

LIST field (bits 6,7)
@ - LIST is the Teletype device (TTY:)
1 - LIST is the CRT device (CRT:)
2 - LIST is the line printer device (LPT:)
3 = user defined list device (ULl:)

Note again that the imolementation of the IOBYTE is
optional, and affects only the organization of vyour
CBIOS. No CP/M systems use the IOBYTE (although they
tolerate the existence of the I0BYTE at 1location
dvd3d), except for PIP which allows access to the

physical devices, and STAT which allows
logical-pnysical assignments to be made and/or
displayed (for more information, see the "CP/M Features
and Facilities Guide"), In any case, the IOBYTE

implementation should be omitted until your basic CBIOS
is fully implemented and tested; then add the IOBYTE to
increase your facilities,

Disk I/0 is always performed through a seaquence of
calls on the various disk access subroutines which set
up the disk number to access, the track and sector on a
particular disk, and the direct memory access (DMA)
address involved in the I/0 operation, After all these
varameters have been set up, a call is made to the READ
or WRITE function to perform the actual I/0 operation.
Note that there is often a single <call to SELDSK to
select a disk drive, followed by a number of read or
write operations to the selected disk before selecting
another drive for subsequent operations, Similarly,
there may be a single call to set the DMA address,
tollowed by several calls which read or write trom the
selectea DMA address before the DMA address is changed,
The track and sector supbroutines are always called
before the READ or WRITE operations are performed.

(All Information Contained Hderein is Proprietary to Digital Research.)
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jWote that the READ and WRITE routines should
perform several retries (18 1is standard) before
reporting the error condition to the BDOS. If the
error condition is returned to the BDOS, it will report
the error to the user, The HOME subroutine may or may
not actually perform the track 90 seek, depending upon
your controller characteristics; the important point is
that track U@ has been selected for the next operation,
and is often treated in exactly the same manner as
SETTRK with a parameter of 0.

The exact responsinilites of eacn entry point
subroutine are given below:

BOOT The BOOT entry point gets control from the cold start
loader and 1s responsible for basic system
initialization, including sending a signon message
(which can be omitted in the first version). If the
IOBYTE function is implemented, it must be set at this
point. The various system parameters which are set by
the WBOOT entry point must be initialized, and control
is transferred to the CCP at 3400H+b for further
processing. Note that reg C must be set to =zero to
select drive A.

WwBOOT The WBOOT entry point gets control when a warm start
occurs. A warm . start 1is performed whenever a user
program branches to location PP?0H, or when the CPU is
reset from the front panel. The CP/M system must be
loaded from the first two tracks of drive A up to, but
not including, the BIOS (or CBIOS, if vyou have
completed your patch). System parameters must be ini-
tialized as shown below:

location 9,1,2 set to JMP WBOOT for warm starts
(0d0oH: JMP 4A03H+D)

location 3 set initial value of IOBYTE, 1if
implemented in your CBIOS :

location 5,6,7 set to JMP BDOS, which 1is the
primary entry point to CP/M for
transient programs. (00@d5H: JMP
3Cd6H+b)

(see Section 9 for complete details of page zero use)
Upon completion of the initialization, the WBOOT
program must branch to the CCP at 34¥dH+b to (re)start
the system. Upon entry to the CCP, register C 1is set
to the drive to select after system initialization,

CONST Sample the status of the currently assigned console
device and return 9FFH in register A if a character is
ready to read, and @0H in register A if no console
characters are reaay.

CONIN Read the next console character into register A, and
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set the parity pit (high order bit) to zero. If no
console character is ready, wait until a character 1is
typed pefore returning,

CONOuUT Send the character from register C to the console
output device, The character is in ASCII, with high
order parity bit set to zero, You may want to include
a time-out on a line feed or carriage return, if vyour
console device reguires some time interval at the end
of the line (such as a TI Silent 700 terminal). You
can, 1if you wish, filter out control characters which
cause your console device to react in a strange way (a
control-z causes the Lear Seigler terminal to clear
the screen, for examole),

LIST Send the character from register C to the currently
assigned 1listing device. The character is in ASCII
with zero parity.

PUNCH Send the character from register C to the currently
assigned punch device, The character is in ASCII with
zero parity,

READER Read the next character from the currently assigned
reader device 1into register A with zero parity (high
order bit must be zero), an end of file condition 1is
reported by returning an ASCII control-z (1AH).

HOME Return the disk head of the currently selected disk
(initially disk A) to the track 00 position. If your
controller allows access to the track 6 flag from the
drive, step the heaa until the track ©# flag is
detected. If your controller does not support this
feature, vyou can translate the HOME call into a call
on SETTRK with a parameter of 0.

SELDSK Select the disk drive given by register C for further
operations, where register C contains @ for drive A, 1
for drive B, and so-forth up to 15 for drive P (the
standard CP/M distribution version supports four
drives)., On each disk select, SELDSK must return in
HL the base address of a l6-byte area, called the Disk
Parameter Header, described 1in the Section 18. For
standard floppy disk drives, the contents of the
header and associated tables does not change, and thus
the program segment included in the sample CBIOS
performs this operation automatically, If there is an
attempt to select a non-existent drive, SELDSK returns
HL=000PH as an error indicator. Although SELDSK must
return the header address on each <call, it is
advisable to postpone the actual physical disk select
operation until an I/O function (seek, read or write)
is actually performed, since disk selects often occur
without utimately performing any disk I/0, and many
controllers will wunload the head of the current disk

(All Information Contained Herein is Proprietary to Digital Research,)
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pefore selecting the new drive, This would cause an
excessive amount of noise and disk wear.

SETTRK Register BC contains the track number for subseaguent
disk accesses on the currently selected drive. You
can choose to seek the selected track at this time, or
delay the seek until the next read or write actually
occurs, Register BC can take on values in the range
¥-76 corresvonding to valid track numpbers for standard
floppy disk drives, and 3-65535 for non-standard disk
subsystems,

SETSEC Register BC contains the sector number (1 through 26)
for subsequent disk accesses on the currently selected
drive. You can choose to send this information to the
controller at this point, or instead delay sector
selection until a read or write operation occurs.

SETDMA Register 3C contains the DMA (disk memory access)
address for subsequent read or write operations, For
example, if B = @¢dH and C = 83H when SETDMA is called,
then all subseguent read operations read their data
into 8@dH through ¢FfFH, and all subsequent write
operations get their data from 3uH through @FFH, until

the next call to SETDMA occurs. The initial DMA
address is assumed to be BUH. Note that the
controller need not actually support dairect memory
access, If, for -example, all data is received and

sent through I/0 ports, the CBIOS which you construct
will wuse the 128 byte area starting at the selected
DMA address for the memory buffer during the following
read or write operations,

READ Assuming the drive has been selected, the track has
been set, the sector has been set, and the DMA aadress
has been specified, the READ subroutine attempts to
read one sector based upon these parameters, and
returns the following error codes in register A:

0 no errors occurred
1 non-recoverable error condition occurred

Currently, CP/iM responds only to a =zero or non-zero
value as the return code, That is, if the value in
register A is @ then CP/M assumes that the disk
operation completea properly. If an error occurs,
however, the CBIOS should attemot at least 1§ retries
to see if the error is recoverable, When an error is
reported the 8D0OS will print the message "“BDOS ERR ON
X: BAD SECTOR"., The operator then has the option of
typing <cr> to ignore the error, or ctl-C to abort,.

WRITE Write the data from the currently selected DMA address

to the currently selected drive, track, and sector.
The data should be marked as "non deleted data" to
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maintain compatibility with other CP/M systems, The
error codes given in the READ command are returned in
register A, with error recovery attemots as described
above,

LISTST Return the ready status of the list device. Used by
the DESPOOL program to improve console response during
its operation, The value U0 is returned in A if the
list device is not ready to accept a character, and
OFFH 1if a character can be sent to the printer. Note
that a 0¥ value always suffices,

SECTRAN rerforms sector logical to physical sector translation
in order to improve the overall response of CP/M,
Standard CP/M systems are shipped with a "skew factor"
of 6, where six physical sectors are skipped between
each logical reaa operation., This skew factor allows
enough time between sectors for most programs to load
their buffers without missing the next sector. In
particular computer systems which use fast processors,
memory, and disk subsystems, the skew factor may be
changed to improve overall response, Note, however,
that you should maintain a single density IBM
compatible version of CpP/M for information transfer
into and out of your computer system, using a skew
factor of 6. In general, SECTRAN receives a logical
sector number in BC, and a translate table address 1in
DE, The sector number is used as an index into the
translate table, with the resulting physical sector
number in HL. For stanaard systems, the tables and
indexing code is vorovided in the CBIOS and need not be
changed,
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7. A S5AMPLE BIOS

The program shown in Appendix C can serve as a basis for your
first BIOS. The simplest functions are assumed in this BIOS, so that
you can enter it through the front vpanel, if absolutely necessary.
Note that the user must alter and insert code into the subroutines for
CONST, CONIN, CONOUT, READ, WRITE, and WAITIO subroutines, Storage is
reserved for wuser-supplied code in these regions. The scratch area
reserved in page zero (see Section 9) for the BIOS 1is used 1in this
program, soO that it could be implemented in ROM, if desired.

Once operational, this skeletal version can be enhanceda to print
the 1initial sign-on message and perform better error recovery. The
subroutines for LIST, PUNCH, and READER can be filled-out, and the
IOBYTE function can be implemented.
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8. A SAMPLE COLD START LOADER

The program shown in Appendix D can serve as a basis for your cold
start loader. The disk read function must be supplied by the user,
anda the program must be loaded somehow starting at location ¢d00.
Note that spvace is reserved for your patch so that the total amount of
storage required for the cold start loader is 128 bytes. Eventually,
you will ©probably want to get this loader onto the first disk sector
(track ¥, sector 1), and cause your controller to load it into memory
automatically wupon system start-up. Alternatively, you may wish to
place tne cold start loader into ROM, and place it above the CP/M
system. In this case, it will pe necessary to originate the program
at a nigner address, and key-in a jump instruction at system start-up
whicn brancnes to the loader., Subsequent warm starts will not require
this key-in operation, since the entry point °‘WBOOT' gets control,
thus pbringing the system in from disk automatically. Note also that
the skeletal cold start loader has minimal error recovery, which may
pe enhanced on later versions,
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9. RESERVED LOCATIONS IN PAGE ZERO

Main memory page zero, between locations €$6H and @FFH, contains
several segments of code and data which are wused during CP/H
processing. The code and data areas are given below for reference
purposes.

Locations Contents
from to
boopd - VBO2H Contains a jump instruction to the warm start

entry point at location 4A03H+b. This allows a
simple programmed restart (JMP @J00¥H) or manual
restart from the front panel.

Q8034

d003d Contains the Intel standard IOBYTE, which 1is
optionally included in the wuser's CBIOS, as
described in Section 6.

VYo4d b0044d Current default drive number (¥=A,....,15=p).

0 005H

9074 Contains a Jjump instruction to the BDOS,and
serves two purposes: JiP @00G5H provides the
primary entry point to the BDOS, as described 1n
the manual “CP/M Interface Guide," and LHLD
PdP6H brings the address field of the
instruction to the HL register pair., This value
is the lowest address 1in memory used by CpP/M
(assuming the CCP is being overlaved), Note
that the DDT program will change the address
field to reflect the reduced memory size in
debug mode,

dY08H - 0027d (interrupt locations 1 through 5 not used)

pd36d - 98378 (interrupt location 6, not currently used -
reserved)

PO38H - 003AH Restart 7 - Contains a jump instruction into the
DDT or SID program when running in debug mode
for programmed breakpoints, but is not otherwise
used by Cp/M.

PO3BH - GO3FH (not currently used - reserved)

d040d - VOA4FH 16 byte area reserved for scratch by CBIOS, but
is not used for any purpose in the distribution
version of CpP/M

U590 - VUS5BH (not currently used - reserved)

@gB5CH - @907CH default file control block produced for a
transient wprogram by the Console Command

Processor,

pd7DH

@07FH Optional default random record position

(All Information Contained Herein is Proprietary to Digital Research.)

23



008YH - GIFFH default 1238 byte disk buffer (also filled with
the command 1line wnen a transient is loaded
under the CCp).

Note that this information is set-up for normal operation under
the CP/M system, but can be overwritten by a transient vrogram if the
BDOS facilities are not reqguired by the transient,

If, for example, a particular program performs only simple I/0 and
must begin execution at location #, it can be first loaded into the
IPA, wusing normal CP/M facilities, with a small memory move program
which gets control when loaded (the memory move program must get
control from 1location @1¥8H, which is the assumed beginning of all
transient programs), The move prodram can then proceed to move the
entire memory image down to location 6, ana pass control to the
starting address ot the memory 1loaa. dote that 1if the BIOS 1is
overwritten, or if location 4 (containing the warm start entry ooint)
is overwritten, then the programmer must bring the CP/M system back
into memory with a cold start seguence,.
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18, DISK PARAMETER TABLES,

Tables are included in the BIOS which describe the particular
characteristics of the disk subsystem used with CP/M, These tables
can be either hand-coded, as shown in the sample CBIOS in Appendix C,
or automatically generated using the DISKDEF macro library, as shown
in Appendix B. The purpose here is to describe the elements of these
tables.

In general, each disk drive has an associated (l6-byte) disk
parameter header which both contains information about the disk drive
and provides a scratchpad area for certain BDOS operations, The
format of the disk parameter header for each drive is shown below

Disk Parameter Header
| XLT | 0000 | 0000 | 0600 |IDIRBUF| DPB | CSV | ALV |
16b 16b 16b 16b 16b 16b 16b 16b

where each element is a word (l16-bit) value. The meaning of each Disk
Parameter Header (DPH) element is

XLT Address of the logical to physical translation vector,
if used for this particular drive, or the value 0000H
if no sector translation takes place (i.e, the physical
and logical sector numbers are the same), Disk drives
with identical sector skew factors share the same
translate tables.

0000 Scratchpad values for use within the BDOS (initial
value is unimportant),

DIRBUF Address of a 128 byte scratchpad area for directory
operations within BDOS. All DPH's address the same

scratchpad area,

DPB Address of a disk parameter block for this drive.
Drives with identical disk characteristics address the
same disk parameter block.

csv Address of a scratchpad area used for software check
for changed disks, This address is different for each
DPH.

ALV Address of a scratchpad area used by the BDOS to keep

disk storage allocation information. This address is
different for each DPH.

Given n disk drives, the DPH's are arranged in a table whose first row

of 16 bytes corresponds to drive @, with the last row corresponding to
drive n-1, The table thus appears as
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DPBASE:

90 |XLT 00| 0000 | 6000 | 0000 |DIRBUFI|DBP #0ICSV 00 |ALV 06|

21 |XLT 61| 00090 | 0000 | 0000 |DIRBUFI|IDBP 91|CSV d1|ALV 01|

- ——— ——— — - — —— D W > ———— - 4 . - —— —— — ————— — — . - — - — - - ———— ——

n-1|XLTn-1| 0000 | 0003 | 0080 |DIRBUF|DBPn-1|/CSVn-1|ALVn-1|

where the label DPBASE defines the base address of the DPH table.

A responsibility of the SELDSK subroutine is to return the base
address of the DPH for the selected drive. The following sequence of
operations returns the table address, with a @@00@0H returned if the
selected drive does not exist,

NDISKS EQU 4 ;NUMBER OF DISK DRIVES
SELDSK:
;SELECT DISK GIVEN BY BC
LXI H,0060H ;ERROR CODE
MOV A,C ;DRIVE OK?
CPI NDISKS ;CY IF SO
RNC ;RET IF ERROR
;NO ERROR, CONTINUE
MOV L,C ; LOW (DISK)
MOV H,B ;HIGH(DISK)
DAD H 1 %2
DAD H 1 *4
DAD H ;%8
DAD H ;%16
LXI D,DPBASE ;FIRST DPH
DAD D ; DPH (DISK)
RET

The translation vectors (XLT @8 through XLTn-1) are 1located
elsewhere in the BIOS, and simply correspond one-for-one with the
logical sector numbers zero through the sector count-1, The Disk
Parameter Block (DPB) for each drive is more complex., A particular
DPB, which is addressed by one or more DPH's, takes the general form

. — —— — ———— ———————— - ————— —  ———— —— — — ———— - ———— > WD W T W T - ———— —

16b 8b 8b 8b 16b l6b 8b 8b 16b lé6b

where each is a byte or word value, as shown by the "8b" or "“16b"
indicator below the field.

SPT is the total number of sectors per track

BSH is the data allocation block shift factor, determined
by the data block allocation size,.
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EXM is the extent mask, determined by the data block
allocation size and the number of disk blocks.

DSM determines the total storage capacity of the disk drive

DRM determines the total number of directory entries which
can be stored on this drive AL@,ALl determine reserved
directory blocks,

CKS is the size of the directory check vector

OFF is the number of reserved tracks at the beginning of
the (logical) disk.

The values of BSH and BLM determine (implicitly) the data alloca?ion
size BLS, which 1is not an entry in the disk parameter block. Given
that the designer has selected a value for BLS, the values of BSH and
BLM are shown in the table below

BLS BSH BLM
1,024 3 7
2,048 4 15
4,096 5 31
8,192 6 63

16,384 7 127

where all values are in decimal. The value of EXM depends upon Dboth
the BLS and whether the DSM value is less than 256 or greater than
255, as shown in the following table

BLS DSM < 256 DSM > 255
1,024 ] N/A
2,048 1 0
4,096 3 1
8,192 7 3

16,384 15 7

The value of DSM is the maximum data block number supported_ by
this particular drive, measured in BLS units. The product BLS times
(DSM+1) is the total number of bytes held by the drive and, of course,
must be within the capacity of the physical disk, not counting the
reserved operating system tracks.

The DRM entry is the one less than the total number of directory
entries, which can take on a 16-bit value, The values of AL@ and ALl,
however, are determined by DRM. The two values AL# and ALl can
together be considered a string of 1l6-bits, as shown below.
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00 01 02 03 04 @5 06 07 68 09 14 11 12 13 14 15

where position @0 corresponds to the high order bit of the byte
labelled AL®, and 15 corresponds to the low order bit of the byte
labelled AL1. Each bit position reserves a data block for number of
directory entries, thus allowing a total of 16 data blocks to be
assigned for directory entries (bits are assigned starting at 66 and
filled to the right until position 15), Each directory entry occupies
32 bytes, resulting in the following table

BLS Directory Entries
1,024 32 times # Dbits
2,048 64 times # Dbits
4,096 128 times # bits
8,192 256 times # Dbits

16,384 512 times # Dbits

Thus, if DRM = 127 (128 directory entries), and BLS = 1024, then there
are 32 directory entries per block, reguiring 4 reserved blocks. In
this case, the 4 high order bits of AL# are set, resulting in the
values AL@ = @BFQH and ALl = 00H,

The CKS value is determined as follows: if the disk drive media
is removable, then CKS = (DRM+l1l)/4, where DRM is the 1last directory
entry number, If the media is fixed, then set CKS = § (no directory
records are checked in this case).

finally, the OFF field determines the number of tracks which are
skipped at the beginning of the physical disk. This wvalue is
automatically added whenever SETTRK is called, and can be used as a
mechanism for skipping reserved operating system tracks, or for
partitioning a large disk into smaller segmented sections,

To complete the discussion of the DPB, recall that several DPH's
can address the same DPB if their drive characteristics are identical,
Further, the DPB can be dynamically changed when a new drive is
addressed by simply changing the pointer in the DPH since the BDOS

copies the DPB values to a local area whenever the SELDSK function is
invoked,

Returning back to the DPH for a particular drive, note that the
two address wvalues CSV and ALV remain, Both addresses reference an
area of uninitialized memory following the BIOS, The areas must be

unigue for each drive, and the size of each area is determined by the
values in the DPB.

The size of the area addressed by CSV is CKS bytes, which |is
sufficient to hold the directory check information for this particular
drive, If CKS = (DRM+1)/4, then you must reserve (DRM+1l)/4 bytes for
directory check use, If CKS = @, then no storage is reserved,
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The size of the area addressed by ALV is determined by the
maximum number of data blocks allowed for this part1CUlar disk, and is
computed as (DSM/8)+1.

The CBIOS shown in Appendix C demonstra&es an instance of these
tables for standard 8" single density drives. It may be useful to

examine this program, and compare the tabular wvalues with the
definitions given above.
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11. THE DISKDEF MACRO LIBRARY.

A macro library is shown in Appendix F, called DISKDEF, which
greatly simplifies the table construction process. You must have
access to the. MAC macro assembler, of course, to use the DISKDEF
facility, while the macro library is included with all CP/M 2.0
distribution disks. . : : e

A BIOS disk definition consists of the following sequence of
macro statements:

MACLIB DISKDEF
DISKS n
DISKDEF 6,...
DISKDEF 1,...

DISKDEF n-1

® oo 00 0

ENDEF

where the MACLIB statement loads the DISKDEF.LIB file (on the same
disk as vyour BIOS) into MAC's internal tables, The DISKS macro call
follows, which specifies the number of drives to be configured with
your system, where n is an integer in the range 1 to 16, A series of
DISKDEF macro calls then follow which define the <characteristics of
each 1logical disk, @ through n-1 (corresponding to logical drives A
through P). Note that the DISKS and DISKDEF macros denerate the
in-line fixed data tables described in the previous section, and thus
must be placed in a non-executable portion of your BIOS, typically
directly following the BIOS jump vector.

The remaining portion of your BIOS is defined following the
DISKDEF macros, with the ENDEF macro call immediately preceding the
END statement, The ENDEF (End of Diskdef) macro denerates the
necessary uninitialized RAM areas which are located in memory above
your BIOS.

The form of the DISKDEF macro call is

DISKDEF dn,fsc,lsc,[skf],bls,dks,dir,cks,ofs, [§]

where
dn is the logical disk number, @ to n-l1
fsc is the first physical sector number (@ or 1)
1sc is the last sector number
skf is the optional sector skew factor
bls is the data allocation block size
dir is the number of directory entries
cks is the number of “checked" directory entries
ofs is the track offset to logical track @0
(0] is an optional 1.4 compatibility flag

The value "dn" is the drive number being defined with this DISKDEF
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macro invocation. The "fsc" parameter accounts for differing sector
numbering systems, and is usually @ or 1. The "lsc" 1is the last
numbered sector on a track. When present, the "skf" parameter defines
the sector skew factor which is used to create a sector translation
table according to the skew, If the number of sectors 1is less than
256, a single-byte table is created, otherwise each translation table
element occupies two bytes, No translation table is <created if the
skf parameter 1is omitted (or equal to @). The "bls" parameter
specifies the number of bytes allocated to each data block, .and takes
on the wvalues 1024, 2648, 40696, 8192, or 16384. Generally,
performance increases with 1larger data block sizes since there are
fewer directory references and logically connected data records are
physically close on the disk. Further, each directory entry addresses
more data and the BIOS-resident ram space is reduced. The "dks"
specifies the total disk size in "bls" units, That is, if the bls =
2048 and dks = 1006, then the total disk capacity is 2,048,000 bytes.
If dks is greater than 255, then the block size parameter bls must be
greater than 1024, The wvalue of "dir" 1is the total number of
directory entries which may exceed 255, if desired. The “cks*"
parameter determines the number of directory items to check on each
directory scan, and is used internally to detect changed disks during
system operation, where an intervening c¢old or warm start has not
occurred (when this situation is detected, CP/M automatically marks
the disk read/only so that data is not subsequently destroyed). As
stated in the previous section, the value of cks = dir when the media
is easily changed, as is the case with a floppy disk subsystem, If
the disk is permanently mounted, then the value of cks is typically @,
since the probability of changing disks without a restart is aquite
low, The "“ofs" value determines the number of tracks to skip when
this particular drive is addressed, which can be used to reserve
additional operating system space or to simulate several logical
drives on a single large capacity physical drive, Finally, the [0@]
parameter is included when file compatibility is reguired with
versions of 1.4 which have been modified for higher density disks.
This parameter ensures that only 16K is allocated for each directory
record, as was the case for previous versions, Normally, this
parameter is not included,

For convenience and economy of table space, the special form
DISKDEF i,j -
gives disk i the same characteristics as a previously defined drive j.

A standard four-drive single density system, which is compatible with
version 1,4, is defined using the following macro invocations:
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DISKS 4
DISKDEF 9,1,26,6,1024,243,64,64,2
DISKDEF 1

DISKDEF 2
DISKDEF 3

ENDEF

with all disks having the same parameter values of 26 sectors per
track (numbered 1 through 26), with 6 sectors skipped between each
access, 1024 bytes per data block, 243 data blocks for a total of 243k
byte disk capacity, 64 checked directory entries, and two operating
system tracks.

_ The DISKS macro generates n Disk Parameter Headers (DPH's),
starting at the DPH table address DPBASE generated by the macro. Each
disk header block contains sixteen bytes, as described above, and
correspond one-for-one to each of the defined drives. In the four

drive standard system, for example, the DISKS macro generates a table
of the form:

DPBASE EQU $

DPE@: DW XLTO ,0000H,0000H,0900H,DIRBUF,DPBO,CSVP,ALVY
DPE1: DW XLTQ ,0000H,0000H,0000H,DIRBUF,DPBO,CSV1,ALV1
DPE2: DW XLTQ ,0000H,00090H,00030H,DIRBUF,DPB@,CSV2,ALV2
DPE3: DW XLTQ,00060H,0000H,0300H,DIRBUF,DPB@,CSV3,ALV3

where the DPH labels are included for reference purposes to show the
beginning table addresses for each drive @ through 3. The values
contained within the disk parameter header are described in detail in
the previous section, The check and allocation vector addresses are

generated by the ENDEF macro in the ram area following the BIOS code
and tables,

Note that if the "skf" (skew factor) parameter is omitted (or
egual to @), the translation table is omitted, and a 0600H value is
inserted in the XLT position of the disk parameter header for the
disk, In a subseguent <call to perform the logical to physical
translation, SECTRAN receives a translation table address of DE =
000@PH, and simply returns the original logical sector from BC in the
HL register pair. A translate table 1is constructed when the skf
parameter 1is present, and the (non-zero) table address is placed into
the corresponding DPH's., The table shown below, for example, 1is
constructed when the standard skew factor skf = 6 is specified in the
DISKDEF macro call:

XLT@: DB 1,7,13,19,25,5,11,17,23,3,9,15,21
DB 2,8,14,20,26,6,12,18,24,4,10,16,22

Following the ENDEF macro call, a number of wuninitialized data
areas are defined, These data areas need not be a part of the BIOS
which is loaded upon cold start, but must be available between the
BIOS and the end of memory. The size of the uninitialized RAM area is
determined by EQU statements generated by the ENDEF macro. For a
standard four-drive system, the ENDEF macro might produce
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4C72 = BEGDAT EQU §
(data areas)
4DBQ = ENDDAT EQU $
@13C = DATSIZ EQU S$-BEGDAT

which indicates that uninitialized RAM begins at location 4C72H, ends
at 4DBPH-1, and occupies @13CH bytes., You must ensure that these
addresses are free for use after the system is loaded.

After modification, you can use the STAT program to check your
drive characteristics, since STAT uses the disk parameter block to
decode the drive information. The STAT command form

STAT d:DSK:

decodes the disk parameter block for drive d4 (d=A,...,P) and displays
the values shown below:

128 Byte Record Capacity
Kilobyte Drive Capacity
32 Byte Directory Entries
Checked Directory Entries
Records/ Extent

Records/ Block

Sectors/ Track

Reserved Tracks

Tt OTDOQQ~RR

Three examples of DISKDEF macro invocations are shown below with
corresponding STAT parameter values (the 1last produces a full
8-megabyte system).

DISKDEF ©6,1,58,,2648,256,128,128,2
r=4¢96, k=512, d=128, c=128, e=256, b=16, s=58, t

2

DISKDEF ¥,1,58,,2048,1024,300,0,2
r=16384, k=2048, d=300, c=0, e=128, b=16, s=58, t=2

DISKDEF 0,1,58,,16384,512,128,128,2
r=65536, k=8192, 4=128, c=128, e=1024, b=128, s=58, t=2
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12, SECTOR BLOCKING AND DEBLOCKING.

Upon each call to the BIOS WRITE entry point, the CP/M BDOS
includes information which allows effective sector blocking and
deblocking where the host disk subsystem has a sector size which is a
multiple of the basic 128-byte unit, The purpose here is to present a
general-purpose algorithm which can be included within your BIOS which
uses the BDOS information to perform the operations automatically.

Upon each call to WRITE, the BDOS provides the following
information in register C:

normal sector write
write to directory sector
write to the first sector
of a new data block

)
1
2

Condition @ occurs whenever the next write operation is into a
previously written area, such as a random mode record update, when the
write 1is to other than the first sector of an unallocated block, or
when the write is not into the directory area. Condition 1 occurs
when a write into the directory area is performed., Condition 2 occurs
when the first record (only) of a newly allocated data block is
written, In most cases, application programs read or write multiple
128 byte sectors 1in sequence, and thus there is little overhead
involved in either operation when blocking and deblocking records
since pre-read operations can be avoided when writing records.

Appendix G lists the blocking and deblocking algorithms in skeletal
form (this file 1is included on vyour CP/M disk). Generally, the
algorithms map all CP/M sector read operations onto the host disk
through an intermediate buffer which is the size of the host disk
sector. Throughout the program, values and variables which relate to
the CP/M sector involved in a seek operation are prefixed by "sek,"
while those related to the host disk system are prefixed by "hst."
The eguate statements beginning on line 29 of Appendix G define the
mapping between CP/M and the host system, and must be changed if other
than the sample host system is involved.

The entry points BOOT and WBOOT must contain the initialization
code starting on 1line 57, while the SELDSK entry point must be
augmented by the code starting on line 65. Note that although the
SELDSK entry point computes and returns the Disk Parameter Header
address, it does not physically selected the host disk'at this point
(it 1is selected later at READHST or WRITEHST). Further, SETTRK,
SETTRK, and SETDMA simply store the values, but do not take any other
action at this point., SECTRAN performs a trivial trivial function of
returning the physical sector number.

The principal entry points are READ and WRITE, starting on lines
118 and 125, respectively., These subroutines take the place of vyour
previous READ and WRITE operations,

The actual physical read or write takes place at either WRITEHST
or READHST, where all values have been prepared: hstdsk is the host

(All Information Contained Herein is Proprietary to Digital Research.)

34



disk number, hsttrk is the host track number, and hstsec is the host
sector number (which may require translation to a physical sector

number) . You must insert code at this point which performs the full
host sector read or write into, or out of, the buffer at hstbuf of
length hstsiz. All other mapping functions are performed by the
algorithms,

This particular algorithm was tested using an 8@ megabyte hard
disk unit which was originally configured for 128 byte sectors,
producing approximately 35 megabytes of formatted storage. When
configured for 512 byte host sectors, usable storage increased to 57
megabytes, with a corresponding 400% improvement in overall response.

In this situation, there 1is no apparent overhead involved in
deblocking sectors, with the advantage that wuser programs still
maintain the (less memory consuming) 128-byte sectors, This 1is

primarily due, of <course, to the information provided by the BDOS
which eliminates the necessity for pre-read operations to take place.
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APPENDIX A: THE MDS COLD START LOADER
MDS-860 Cold Start Loader for CP/M 2.0

Version 2.0 August, 1979

e we wme o

0a69 = false equ @
ffff = true equ not false
po0e = testing equ false
if testing
bias equ $3400h
endif
if not testing
pove = bias equ @0ad0h
endit
goge = cpmb equ bias ;base of dos load
@806 = bdos equ 806h+bias ;entry to dos for calls
1888 = bdose equ 1880h+bias ;end of dos load
1600 = boot egu l16008h+bias ;cold start entry point
1663 = rboot egu boot+3 ;warm start entry point
3000 org 3066h ;1loaded here by hardware
1880 = bdosl equ bdose-cpmb
pBB2 = ntrks egu 2 ;tracks to read
0031 = bdoss equ bdosl/128 :# sectors in bdos
PBl19 = bdos@ eqgu 25 :# on track 8
@18 = bdosl egu bdoss-bdos®d s# on track 1
f800 = mon89 equ §f80Gh ;intel monitor base
ffof = rmon8d equ Gffofh ;restart location for mon84@
4@878 = base equ 378h ;: 'base’ used by controller
9079 = rtype equ base+l ;result type
PB7b = rbyte equ base+3 ;result byte
07t = reset egu base+7 ;reset controller
6078 = dstat equ base ;disk status port
2079 = ilow equ baset+l ;low iopb address
P@7a = ihigh equ base+2 ;high iopb address
bOff = bsw equ Bffth ;boot switch
00@3 = recal equ 3h ;recalibrate selected drive
pBR4 = readf equ 4h ;disk read function
100 = stack equ 146h ;use end of boot for stack
rstart:
3000 310601 1xi sp,stack;in case of call to mon8#9
: clear disk status
30603 db79 in rtype
3005 db7b in rbyte
; check if boot switch is off
coldstart:
3007 dbff in bsw
1883 €583 W LBlasearioiteh on?
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300e

3010
3612

3015
3016
3018
3019
361b

1012

3622
3024
3026

3028

302b

3024
3082e
3031
3032

3034

3037
303a
383b
383c

303f

da37f

0602
214239

74
d379
7c
d37a
db78

§80830

db79

e603
fed2

d20030

db7b

17
dcofff
1f
e6le

c20030

110700
19
a5
c21530

c390616

~e ~ao

tart:

N ~e

e wo

waitd:

~e -e ~e ~-e e we

-e ~o

~e we we

clear the controller

out reset slogic cleared
mvi b,ntrks ;number of tracks to read
1xi h,iopb@

read first/next track into cpmb

mov a,l
out ilow
mov a,h
out ~ ihigh
in dstat
?gl %aitﬂ

check disk status

in rtype

ani 11b

cpi 2

if testing

cnc rmon8@ ;go to monitor if 11 or 14
endif

if not testing

jnc rstart ;retry the load

endif

in rbyte ;:1/0 complete, check status
if not ready, then go to mon8#@

ral

cc rmon8@ ;not ready bit set

rar ;jrestore

ani 11116b ;overrun/addr err/seek/crc
if testing

cnz rmon8@ ;go to monitor

endif

if not testing

jnz rstart ;retry the load

endif

1xi d,iopbl ;length of iopb

dad d ;addressing next iopb

dcr b scount down tracks

jnz start

jmp boot, print message, set-up jmps
jmp boot

parameter blocks
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3042
3043
3044
3045
3046
3047
6oo7

3049
3d4a
304b
304c
3044
304e
3050

80
04
19
20
g2
boo0

80
g4
18
g1
g1
800@c

iopb8:

iopbl

iopbl:

db
db

db

db

dw
equ

éb
db
db
éb
db

end

80h ;iocw, no update

readf ;read function

bdos@ :% sectors to read trk @

%) strack 0

2 ;start with sector 2, trk 0
cpmb ;start at base of bdos
$-iopbd

80h

reaaf

bdosl ;sectors to read on track 1
1 strack 1

1 ;sector 1

cpmb+bdos@*128 ;base of second rd
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pol4a

4a00
3400
3cd6
1600
2d2c
6002
g004
2080
goda

4a00
4a03
4ab6
4a69
4alc

c3b34a
c3c34a
c3614b
c3644b
c36a4db

APPENDIX B: THE MDS BASIC I/O SYSTEM (BIOS)

SO Ne Se Ne o we < S Ne we we we
1]
[a i
n

cpmb
bdos
coml
nsects
of fset
cdisk
buff
retry

WO WO NG NG NE NG NE W@ NE NE We W NG NE NE ME NG W WE WE W N N W W we “w»

wboote:

mds-806 i/o drivers for cp/m 2.0
(four drive single density version)

version 2,0 august, 1979

equ 20 ;version 2.0
copyright (c) 1979

digital research

box 579, pacific grove
california, 93950

org 4a@@h ;base of bios in 20k system

egu 3400h ;base of com ccp

eqgu 3c@6éh ;base of bdos in 20k system

equ S-cpmb ;length (in bytes) of cpm system
equ cpml/128;number of sectors to load

egu 2 ;number of disk tracks used by cp
equ 0@04h ;address of last logged disk

egu 2080h ;default buffer address

equ 19 ;max retries on disk i/o before e

perform following functions
boot cold start
wboot warm start (save i/o byte)
(boot and wboot are the same for mds)
const console status
reg-a = @@ if no character ready
reg-a = ff if character ready
conin console character in (result in reg-a)
conout console character out (char in reg-c)
list list out (char in reg-c)
punch punch out (char in reg-c)
reader paper tape reader in (result to reg-a)
home move to track £90

(the following calls set-up the io parameter bloc
mds, which is used to perform subseguent reads an
seldsk select disk given by reg-c (6,1,2...)
settrk set track address (#,...76) for sub r/w
setsec set sector address (1,....,26)

setdma set subsequent dma address (initially 80h

read/write assume previous calls to set i/o parms
read read track/sector to preset dma address
write write track/sector from preset dma addres

jump vector for indiviual routines

jmp boot

jmp wboot
jmp const
jmp conin
jmp conout
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4aff
4al2
4al5
4al8
4alb
4ale
4a2l
4a24
4a27
4a2a
4a2d
4a30

c36d4b
c3724b
c3754b
c3784b
c37d4b
c3a74b
c3acdb
c3bb4b
c3clédb
c3cadb
c3764b
c3bldb

4a33+=
4a33+824a00
4a37+000000
4a3b+6edc73
4a3f+0dddee
4a43+824a00
4a47+0060600
4ad4b+6edc73
4a4f+3c4dld
4a53+824a00
4a57+000000
4a5b+6edc73
4a5f+6bdd4c
4a63+824a00
4a67+06G00008
4abb+6edc73
4a6f+9a4d7b

4a73+=
4a73+1a69
4a75+03
4a76+07
4a77+00
4a78+£200
4a7a+3f00
4a7c+cl
4a7d+00
4a7e+1000
4a80+0200
4a82+=
4a82+01
4a83+07
4a84+¥d
4a85+13
4a86+19
4a87+05
4a88+6b
4a89+11
4a8a+l7
4a8b+03

~-e

dpbase
dpef:

dpel:

dpe2:

dpe3:

dpb?

x1t9

jmp
jmp
Jmp
Jmp
Jmp
jmp
Jmp
Jjmp
Jmp
Jmp
jmp
Jjmp

maclib
disks
eqgu

dw

dw

dw

dw

aw

dw

dw

dw

dw

dw

dw

dw

dw

dw

dw

dw
diskdef

-equ

dw
db
db
db
dw
daw
db
db
daw
dw
eqgu
db
db
db
db
db
db
db
db
db
db

list
punch
reader
home
seldsk
settrk
setsec
setdma
read
write
listst
sectran

diskdef

x1t0,00080h
6060h,00600h
dirbuf,dpbd
csvd,alvd

x1tl,00060h
G000h, 008000
dirbuf,dpbl
csvl,alvl

x1t2,00006h
d0@0h,0000h
dirbuf,dpb2
csv2,alv2

x1t3,0000h
0008h,0000h
dirbuf,dpb3
csv3,alv3

;list

:load
4 ; four
$ :base

status

the disk definition library

disks

of disk parameter blocks
stranslate table
:sscratch area
;dir buff,parm block
:check, alloc vectors
;translate table
;scratch area
;dir buff,parm block
;check, alloc vectors
;translate table
;scratch area
idir buff,parm block
scheck, alloc vectors
;translate table
;scratch area
;dir buff,parm block
scheck, alloc vectors

0,1,26,6,1024,243,64,64,0ffset

26

49

;disk parm block
;sec per track
:block shift
sblock mask
rextnt mask
;disk size-1
;directory max
sallocd

rallocl

:check size
;offset
;translate table



4a8c+09
4a8d+0f
4a8e+l5
4a8f+02
4a90+08
4a91+0e
4a92+14
4a93+1a
4a94+06
4a95+0c
4596+12
4a97+18
4a98+64
4a99+Pa
4a9a+10
4a9b+16

4a73+=
GB1f+=
PB10+=
4a382+=

4a73+=
601f+=
BO810+=
4a82+=

4a73+=
0@1f+=
0310+=
4a82+=

gofd
ggfc
BOf3
dd7e

£8060
ffef
£863
f806
£869
f80c
f86f
£812

LI | | O T T O 1 Y

dpbl
alsl
cssl
x1tl

dpb2
als?2
css?2
x1lt2

dpb3
als3
css3
x1t3

WS NE Ne We We wE “Ne “o “wo

revrt
intc
icon
inte

1

mon80
rmon84@
ci

ri

co

po

ilo
csts

db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
diskdef
egu
egu
equ
equ
diskdef
equ
egu
equ
equ
diskdef
eqgu
equ
equ
equ

9

15
21

2

8

14
20
26

6

12
18
24

4

10
le6
22
1,0
dpbd
als@
cssh
x1t@
2,0
dpb#
als@
cssi
x1t@
3,0
dpb@
alsg
cssh
x1t@

;eguivalent parameters

;same allocation vector size
:same checksum vector size
;same translate table

;eqguivalent parameters

;same allocation vector size
;same checksum vector size
:same translate table

sequivalent parameters

;same allocation vector size
:same checksum vector size
;same translate table

endef occurs at end of assembly

end of controller - independent code,

the remaini

are tailored to the particular operating environm
be altered for any system which differs from the

the following code assumes the mds monitor exists
and uses the i/o subroutines within the monitor

we also
equ
equ
equ
equ

assume the mds system has four disk drive

gfdh ;interrupt revert port
@fch ;interrupt mask port
gf3h ;interrupt control port

©111$1110b;enable rst @ (warm boot) ,rst 7

mds monitor equates

equ
equ
equ
equ
equ
equ
equ
equ

gf8006h ;mds monitor

0ffdfh ;restart mon8@ (boot error)
#£f803h ;console character to reg-a
0f806h ;reader in to reg-a

0f849h ;console char from ¢ to console o
Pf8dch ;punch char from c to punch devic
0f80fh ;list from c to list device
0£812h ;console status 00/ff to register
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0878
0678
pB79
087b

pB79
pB7a

0oo4
POO6
6o03
0o0B4
0o0d
PoPa

4a9c
4a9f
4aal
4aad
4abb

4ab3
4ab6
4abd
4abc
4abd
4ach

4ac3

4ace
4ac8

4acH
dacc
4acft
4adl
4ad4
4adé6
4ad9
4adb

4ade
4adf

o wownon

@ddada
3238

6b2@43f
322e30
Pd0ad o

310001
219cda
cdd34b
af

320400
c30f4b

318000

deda
c5

010634
cdbbdb
feld0
cd7d4b
Bedd
cda74b
fel2
cdacdb

cl
g62c

base

dstat
rtype
rbyte

ilow
ihigh
readf
writf
recal
iordy
cr

1f

’

signon:

-e

boot:

~e we weo z e wo
o
O
(o}
t

~e

wbootl:

-e we

disk ports and commands

equ 78h :base of disk command io ports
equ base ;disk status (input)

equ base+l ;result type (input)

equ base+3 ;result byte (input)

equ base+l ;iopb low address (output)
egu base+2 ;iopb high address (output)
eqgu 4h sread function

equ 6h :write function

equ 3h ;recalibrate drive

equ 4h ;i/0 finished mask

equ @dh ;carriage return

equ Pah ;line feed

;signon message: xxk cp/m vers vy.y

db cr,l1£,1f

db ‘29 ;sample memory size

db 'k cp/m vers '

db vers/10+'96','."',vers mod 10+'9d"’
db cr,1f,0

;print signon message and go to ccp
(note: mds boot initialized iobyte at 60863h)
1xi sp,buff+806h

1xi h,signon

call prmsg ;print message

Xra a sclear accumulator

sta cdisk ;set initially to disk a
jmp gocpm ;go to cp/m

loader on track 6, sector 1, which will be skippe
read cp/m from disk - assuming there is a 128 byt
start,

1xi sp,buff ;using dma - thus 80 thru ff ok £
mvi c,retry ;max retries

push b

;enter here on error retries

1xi b,cpmb ;set dma address to start of dlsk
call setdma

mvi c,0 sboot from drive @

call seldsk

mvi c,@

call settrk ;start with track @

mvi c,2 ‘;start reading sector 2

call setsec

read sectors, count nsects to zero
pop b ;10-error count
mvi b,nsects
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rdsec: :read next sector

4ael cb5 - push b ;save sector count
4ae2 cdcldb call read
4ae5 c2494b jnz booterr ;retry if errors occur
4ae8 2a6c4c lhld iod sincrement dma address
4aeb 118066 1xi d,128 1sector size
4daee 19 - dad d sincremented dma address in hl
daef 44 mov b,h
4af@ 44 mov c,1 ;ready for call to set dma
4afl cdbb4b call setdma
4af4 3abbdc lda ios ;sector number just read
4af7 fela cpi 26 ;read last sector?
4af9 daB54b jc rdl

: must be sector 26, zero and go to next track
4afc 3abadc lda iot ;get track to register a
4aff 3c inr a
4boo 4f mov c,a ;ready for call
4b@1 cda74b call settrk
4bB4 af Xra a ;clear sector number
4b@5 3c rdl: inr- a - :t0o next sector
4bd6 4f mov c,a ;ready for call
4b@7 cdacdb call setsec
4bida cl pop b ;recall sector count
4bdb 05 dcr b ;done?
4bfc c2elda jnz rdsec

done with the load, reset default buffer address
: (enter here from cold start boot)
enable rstf@ and rst7

~e Q= ~e
(e}
9
3

4b@f £3 di

4bl@ 3el?2 mvi a,l2h ;initialize command
4bl2 d3fd out revrt

4bl4 af Xra a

4bl5 d3fc out intc s;cleared

4bl7 3ele mvi a,inte ;rstf and rst7 bits on
4bl9 d3fc out intc

4blb af Xra a

dblc d3f3 out icon ;interrupt control

set default buffer address to 88h

~e we

4ble 0618000 1xi b,buff
4b21 cdbb4b call setdma
; reset monitor entry points
4b24 3ec3 mvi a,jmp
4b26 320000 sta 4]
4b29 21034a 1xi h,wboote
4b2c 220100 shld 1 ;jmp wboot at location 00
4b2f 320500 sta 5
4b32 21063c 1xi h,bdos
4b35 220600 shld 6 ;jmp bdos at location 5
4b38 323800 sta 7*8 ;jmp to mon8@ (may have been chan
4b3b 2100f8 I1xi h,mon84
4b3e 223900 shld 7*8+1

leave iobyte set

~-e

43



-.

previously selected disk was b, send parameter to

4b4l 3ad400 lda cdisk ;last logged disk number
4b44 4Af mov c,a ;send to ccp to log it in
4b45 fb : ei
4bd46 c30034 jmp cpmb
; error condition occurred, print message and retry
booterr: '
4b49 cl pop b ;recall counts
4bda 9d dcr c
4b4b ca524b jz booterf
: try again
4bde c5 push b
4b4f c3c94a jmp wboot@
booterd:
; otherwise too many retries
4b52 215bdb 1xi h,bootmsg
4b55 cdd34b call prmsg
4b58 c30fff jmp rmon8@ ;mds hardware monitor
bootmsg:
4b5b 3f626f4 db '?boot’,0

onst: ;console status to reg-a
(exactly the same as mds call)

~e () ~e ~e

4b61 c312f£8 jmp csts

conin: ;console character to reg-a
4b64 cd@3f8 call ci
4b67 e67f ani 7fh ;remove parity bit
4b69 c9 ret

éonout: ;console character from c to console out
4bba c309f8 jmp co

list: ;list device out

: (exactly the same as mds call)
4b6d c30ff8 jmp lo

listst:

;return list status

4b70 af Xra a
4b71 c9 ret ;always not ready

punch: ;punch device out

; (exactly the same as mds call)
4b72 c30cf8 jmp po

reader: ;reader character in to reg-a

; (exactly the same as mds call)
4b75 c306£8 jmp ri

home: ;move to home position

44



4b78
4b7a

4b74d
4b80
4b81
4b83

4b84
4b86
4b89
4b8a
4b8c
4b8d
4b940

4b92
4b93
4b96
4b97
4b99
4b%a

4838

4b9%e
4b9f
4bad
4bal
4ba2
4bab
4bab

4ba’
4baa
4bab

4bac
4bat
4bbb

4bbl
4bb3
4bb4
4bDb5
4bb6

1BB2

bed0
c3a74b

210000
79
fed4
de

e602
32664c
79
eb601
b7
ca924b
3e30

47
21684c
7e
e6ef
oY

77
8200
29

29

29

29
11334a

19
c9

216adc
71
c9

216b4c
71
c9

0600
eb

a9

Te
326b4c

&5

: treat as track 00 seek

mvi
jmp

seldsk: ;select

1xi
mov
cpi
rnc

~e

ani
sta
mov
ani
ora
jz

mvi

setdrive:

mov
1xi
mov
ani
ora
mov

moy
mvi

dad
dad
dad
dad
1xi
dad
ret

ettrk:

U v ~o

1xi
mov
ret

’

setsec:
1xi
mov
ret

sectran:

mvi

xchg

dad
mov
sta

mo
re

.
14

setdma:

c,0
settrk

disk given by register c

h,00600h ;return 0800 if error
a,c
ndisks ;too large?
;:leave hl = 00080
16b :00 60 for drive ¥,1 and 18 106 fo
dbank ;to select drive bank
a,c ;80, 61, 10, 11
1b ;mds has 6,1 at 78, 2,3 at 88
a s;result 6672
setdrive
a,00110000b :selects drive 1 in bank
b,a ;save the function
h,iof ;io function
a,m
11061111b ;mask out disk number
b ;mask in new disk number
m,a ;save it in iopb
%:8 ;hl=disk number
h 1 *2
h 1 %4
h ; *8
h :1*16
d,dpbase
d :hl=disk header table address

;set track address given by c¢

h,iot
m,cC

;set sector number given by c

h,ios
m,c

;translate sector bc using table at de

b,@d ;double precision sector number 1i
;translate table address to hl

b stranslate(sector) address

a,m stranslated sector number to a
ios
1l,a ;return sector number in 1

;set dma address given by regs b,c
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4bbb
4bbc
4bbd
4bch

4bcl
4bc3
4bc6
4bc9

4bca
4bcc
4bcf
4bd2

4bd3
4bd4
4bd5

4bdé
4bd7
4bds
4bdb
4bdc
4bdd

4bef
4be3
4bed
4beb6
4be?

4be8
4bea
4bed
4bee
4bef

4bfo

4bf2

4bf5

4bf8

69
60
226¢c4c
c9

Beld 4
cdel 4b
cdf@d4b
c9

Nedb
cdefd4b
cdff4b
c9

Te
b7
c8

e5
4f
cd6adb
el
23
c3d34b

21684c
e
e6f8
bl

77

€629
216bdc
b6

77

c9

deda

cd3fdc

cddcdc

3a664c

[
read:

~e weo

write:

JoBRLTIR VIR V3

rmsgq:

-.

I’
setfunc:

.
’

~e ~o

.
’

waitio:

rewait:

3
r

~e

mov l,c
mov h,b
shld iod.
ret

;read next disk record (assuming disk/trk/sec/dma

mvi c,readf ;set to read function

call setfunc

call waitio ;perform read function

ret ;may have error set in reg-a

;disk write function

mvi c,writf

call setfunc ;set to write function
call waitio

ret ;may have error set

utility subroutines
;print message at h,1 to @

mov a,m

ora a ;zero?

rz

more to print

push h

mov c,a

call conout

pop h

inx h

jmp prmsg

set function for next i/o (command in reg-c)

1xi h,iof ;1o function address

mov a,m ;get it to accumulator for maskin
ani 11111000Db ;remove previous command
ora C ;set to new command

mov m,a ;replaced in iopb

the mds-800 controller reg's disk bank bit in sec
mask the bit from the current i/o function

ani $01600060Db ;mask the disk select bit
1xi h,ios ;address the sector selec
ora m ;select proper disk bank
mov m,a :set disk select bit on/o
ret '

mvi c,retry ;max retries before perm error

start the i/o function and wait for completion

call intype ;in rtype
call inbyte ;clears the controller
lda dbank :set bank flags
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4bfb
4bfc
4bfe
4c00
4c93
4cB5
4cP6
4c@8

4c@b
4cbd
4cle

4clé
4cl3
4cl5

4cl8

4clb
4cld

4c20
4c21

4c24
4c27
4c28
4c2b
4c2c
4cle

4c31

4c32
4c35

b7
3e67
B64c
c2@0bédc
d379
78
d37a
c3104c

d389
78
d38a

cd594c
e604
caldidc

cd3f4c

fed2
ca324c

b7
c2384c

cddcdc
17
da324c
1f
eb6fe
c2384c

c9

cd4cdc
c3384c

~e we . we

~e we

“e we

-e we

wready:

error:

ALK YRR YRR TR TR T TR TR YT I 1Y z -

ora . a S :zero if drive @,1 and nz

mvi a,iopb and O0ffh ;low address for iopb

mvi b,iopb shr 8 s+high address for iopb
jnz iodrl ;drive bank 12

out ilow low address to controlle
mov a,b , :

out ihigh ;+high address

jmp - waité ;to wait for complete

:drive bank 1

out ilow+18h :88 for drive bank 140
mov a,b : :

out ihigh+16h

call instat swait for completion
ani iordy ;ready?

jz wait@ :

check io completion ok :
call intype ;must be io complete (00)

9% unlinked i/o complete, #1 linked i/o comple
10 disk status changed 11 (not used) -

cpi 16b ;ready status change?

jz wready

must be 0@ in the accumulator
ora a ; :
jnz werror ;some other condition, re

check i/0 error bits

call inbyte

ral .

jc wready ;unit not ready
rar :

ani 11111116Db ;any other errors?
jnz werror ; '

read or write is ok, accumulator contains zero
ret

;not ready, treat as error for now
call inbyte ;clear result byte
jmp trycount ’

s;return hardware malfunction (crc, track, seek, e
the mds controller has returned a bit in each pos
of the accumulator, corresponding to the conditio
- deleted data (accepted as ok above)
.- CrC error : 4
- seek error
address error (hardware malfunctlon)
- data over/under flow (hardware.malfunct
- write protect (treated as not ready)
- write error (hardware malfunction)
- not ready :

SN W =S
I
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4c38
4c39

4c3c
4c3le

4c3f
4c4?2
4c43
4c46
4c48
4c49
4cdb

4cdc
4cdf
4c50
4c53
4¢c55
4c56
4c58

4¢59
4c5c
4cb5d
4c60
4c62
4¢63
4c65

4c66

4c67
4¢68
4¢69
4céba
4c6b
4cébc

gd
c2£24b

3ef1l
c9

3a664c
b7
c2494c
db79
c9
db89
c9

3a664c
b7
c2564c
db7b
c9
db8b
c9

3a664c
b7
c2634c
db78
c9
db8s
cY

0o

80
04
01
02
01
8000

(accumulator bits are numbered 7 6 5 4 3 2 1 8)

it may be useful to filter out the various condit
but we will get a permanent error message if it i
recoverable., in any case, the not ready conditio
treated as a separate condition for later improve
rycount:

register ¢ contains retry count, decrement 'til z
dcr c

inz rewait ;for another try

we ( So No Ne Ne Ne ~o

~o we

cannot recover from error
mvi a,l serror code
ret

~e we

intype, inbyte, instat read drive bank 06 or 10

intype: lda dbank
ora a
jnz intypl ;skip to bank 19
in rtype
ret
intypl: in rtype+lgéh ;78 for 0,1 88 for 2,3
ret
inbyte: 1lda dbank
ora a
jnz inbytl
in rbyte
ret
inbytl: in rbyte+lgh
ret
instat: lda dbank
ora a
jnz instal
in dstat
ret
instal: in dstat+10h
ret
: data areas (must be in ram)
dbank: db (%] ;disk bank @0 if drive 0,1
: 19 if drive 2,3
iopb: ;10 parameter block
db 80h ;normal i/o operation
iof: db readf :io function, initial read
ion: db 1 ;number of sectors to read
iot: db offset ;track number
ios: db 1 ; sector number
iod: dw buff :10 address

we we we

define ram areas for bdos operation
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endef

4cbe+= begdat equ $

4cbe+ dirbuf: ds 128 ;directory access buffer
4ceet alvg: ds 31

44084+ csvi: ds 16

441d+ alvl: ds 31

4d3c+ csvls ds 16

4d4c+ alv2: ds 31

4d46b+ csv2: ds 16

4d7b+ alv3: ds 31

4d9%a+ csv3: ds 16
4daa+= enddat equ $

P13c+= datsiz equ $-begdat
4daa end
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APPENDIX C: A SKELETAL CBIOS

skeletal cbios for first level of cp/m 2.0 altera

00l4 = msize equ 20 ;Cp/m version memory size in kilo
: "bias" is address offset from 3406h for memory sy
; than 16k (referred to as "b" throughout the text)
0000 = bias equ (msize-20@)*1024 :
3400 = ccp equ 34@0h+bias ;base of ccp
3ch6 = bdos egu ccp+806h :base of bdos
4a00 = bios egu ccp+l600h 1base of bios
goa4 = cdisk egu gadd4h ;current disk number 6=a,...,15=p
pgo3 = iobyte equ @3@3h ;intel i/o byte
4a00 org bios ;origin of this program
@@2c = nsects equ ($-ccp) /128 ;warm start sector count
: jump vector for individual subroutines
4a@ c39c4da jmp boot ;cold start
4a@3 c3a64a wboote: jmp wboot ;warm start
4aP6 c3114b jmp const ;console status
4a@9 c3244b jmp conin ;console character in
4abc c3374b jmp conout ;console character out
4aff c3494b jmp list ;1list character out
4al2 c34d4b jmp punch ;punch character out
4al5 c34f4b jmp reader ;reader character out
4al8 c3544b jmp home ;move head to home positi
4alb c35a4b jmp seldsk ;select disk
4ale c37d4b jmp settrk ;set track number
4a21 c3924b jmp setsec ;set sector number
4a24 c3addb jmp setdma :set dma address
4a27 c3c34b jmp read ;read disk
4a2a c3d64b jmp write swrite disk
4a2d c34b4b jmp listst ;return list status
4a30 c3a74b jmp sectran ;sector translate
; fixed data tables for four-drive standard
H ibm-compatible 8" disks
: disk parameter header for disk 00
4a33 734a00 dpbase: dw trans, 0080h
4a37 000000 dw 0000h,0000h
4a3b f04c8d . dw dirbf,dpblk
4a3f ecddip dw chk@00,allao
: disk parameter header for disk 01
4a43 734a00 dw trans, 0000h
4a47 000000 dw P000h,0000h
4a4b fB4c8d dw dirbf,dpblk
4a4f fc4dst dw chkgfl,alldl
; disk parameter header for disk 62
4a53 734a00 dw trans,d000h
4a57 000000 daw 0000h,0000h
4a5b f@4c8d dw dirbf,dpblk
4a5f Ocdeae , dw chk@2,allg2
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4263
4a67
4a6b
4a6f

1377
4a7b
4a7f
4a83
4a87
4a8b

4a8d
4a8f
42940
4a91
4392
4a94
4296
4a97
4398
4a%a

4a9c
4a9d
4aal
4aa3

4aab
4aa9
4daab
4daae

4abl
4ab3
4ab5b

dab7

4daba
4abb
4abc
4abd
4abe
4acl

734a00
00000
f@4c8d
lcdecd

758268

170309
150208
141a0@6
121804
1016

lagd@
23
87
6a
£2060
3foa
c@d
Y]
1000
B200

af

3203080
320400
cl3efda

3180048
Pedd

cdSa4db
cd544b

b62c
Bedd
16062

210034

c5
as
eb5
4a
cd924b
cl

-e

~e we

trans:

dpblk:

O ~e Se ~e o
O
o]
(as
..

wboot:

~e

disk parameter header for disk 03

dw trans,9060h
dw 0000h,80060h
dw dirbf,dpblk
dw chk@3,all@g3

sector translate vector

a8 Ys7s131195 iS8CEQEE 1:2:9-8

db 23,3,9,15 ;sectors 9,16,11,12
db 21,2,8,14 ;sectors 13,14,15,16
db 20,26,6,12 :sectors 17,18,19,20
db 18,24,4,18 1 sectors 21,22,23,24
db 16,22 ;sectors 25,26

:disk parameter block, common to all disks
dw 26 ;sectors per track
db 3 ;block shift factor
db 7 ;block mask

db d snull mask

dw 242 ;disk size-1

dw 63 ;directory max

db 192 ;alloc @

db 4] salloc 1

dw 16 scheck size

aw 2 :track offset

end of fixed tables

individual subroutines to perform each function
;simplest case is to just verform parameter initi

Xra a ;zero in the accum

sta iobyte ;clear the iobyte

sta cdisk 1select disk zero

jmp gocom ;initialize and go to cp/
;simplest case is to read the disk until all sect
1xi sp,80h ;use space below buffer f
mvi c,? ;select disk @

call seldsk

call home ;go to track 0@

mvi b,nsects +b counts # of sectors to
mvi c,0 ;C has the current track

mvi d,2 ;d has the next sector to

note that we begin by reading track 0, sector 2 s
*contains the cold start loader, which is skipped

1xi h,ccp ;base of cp/m (initial lo
;load one more sector

push b ;save sector count, current track
push d ;save next sector to read

push h ;save dma address

mov c,d ;get sector address to register c
call setsec ;set sector address from register
pop b ;recall dma address to b,c
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4dac2
4ac3

4ace
4acH
4achb

4ace
dact
4ad?2
4ad3
4ad4
4adb
4adé6

4ad9
4ada
4adb
4add

dael
4ae?

4ael
4daed
4aeb5
4daeb
4ae9
4daea
4aeb
daec

daef
4afl
4af4
4af’

4afa
4afd
4b6 G

4bp3
4boo6

4b0B9
4blda
4bp4a
4bfe

c5
cdaddb

cdc34b
fed
c2ab64a

el
118000
19
dl
cl
25
caefda

14

7a
felb
dabada

1601
@c

c5
ds
e5
cd7d4b
el
dl
cl
c3bada

3ec3

320000
21034a
220100

320500
21d63c
220600

318000
cdaddb

fb

320400
4f

c30034

e o

—e wo

-e weo

~e we

~e we

Q) ~e e
o
g
=]

~e

-e

~e

push b ;replace on stack for later recal
call setdma :set dma address from b,c

drive set to #, track set, sector set, dma addres
call read

cpi @dh ;any errors?

jnz wboot ;retry the entire boot if an erro

no error, move to next sector

pop h ;recall dma address

1xi d,128 :dma=dma+128

dad d snew dma address is in h,l

pop d ;recall sector address

pop b ;recall number of sectors remaini
decr b ;sectors=sectors-1

jz gocpm ;transfer to cp/m if all have bee

more sectors remain to load, check for track chan
inr d

mov a,d 1sector=27?, if so, change tracks
cpi 27

jc loadl ;carry generated if sector<27

end of current track, go to next track

mvi d,l sbegin with first sector of next
inr o) strack=track+l

save register state, and change tracks
push b

push d

push h

call settrk ;track address set from register
pop h

pop d

pop b

jmp loadl ;for another sector

end of load operation, set parameters and go to ¢

mvi a,fdc3h ;c3 is a jmp instruction

sta ] ;for jmp to wboot

1xi h,wboote ;wboot entry point

shla 1 ;set address field for jmp at #
sta 5 ;for jmp to bdos

1xi h,bdos ;bdos entry point

shld 6 ;address field of jump at 5 to bd
Ixi b, 86h :default dma address is 86h

call setdma

ei ;enable the interrupt system

1lda cdisk ;get current disk number

mov c,a ;send to the ccp

jmp ccp ;go to cp/m for further processin
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4bl1
4b21
4b23

4b24
4b34
4b36

4b37
4b38
4b48

4b49
4bda

4b4b
4bdc

4b4d
4bde

4b4f
4b51
4b53

4b54
4b56
4b59

4b5a
4b5d
4b5e
4b61

3e00
c9

eb7f
c9

79

c9

79
c9

af
c9

79
c9

3ela
e67f
c9

Pedl
cd7d4b
c9

210060
79
32ef4c
fedd

() S o ue we we

onst:

eader:

~e I3 Ne weo Se wo e ~o

3

seldsk:

simple i/o handlers (must be filled in by user)
in each case, the entry point is provided, with s
to insert your own code

;jconsole status, return @ffh if character ready,

ds 16h ;space for status subroutine
mvi a,doh
ret

;console character into register a

ds 18h ;space for input routine
ani 7fh ;strip parity bit
ret

;console character output from register c

mov a,c ;get to accumulator
ds 16h ;space for output routine
ret

;list character from register ¢
mov a,c ;character to register a
ret :null subroutine

;return list status (@ if not ready, 1 if ready)
Xra a ;0 is always ok to return
ret

;punch character from register c

mov a,c ;character to register a
ret ;null subroutine

;read character into register a from reader devic

mvi a,lah ;enter end of file for now (repla
ani 7fh ;remember to strip parity bit
ret

i/o drivers for the disk follow
for now, we will simply store the parameters away
in the read and write subroutines

;move to the track 00 position of current drive
translate this call into a settrk call with param

mvi c,? ;select track 0
call settrk
ret ;we will move to 08 on first read

;select disk given by register c

1xi h,80600h ;error return code

mov a,c

sta diskno

cpi 4 ;must be between @ and 3
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4b63
4bo64

4bbe
4b71
4b72
4b74
4b75
4b76
4b77
4b78
4b7b
4b7c

4b74d
4b7e
4b81
4b91

4b92
4b93
4b96
4bab

4ba’
4ba8
4bad
4baa
4bac

4bad
4bae
4baf
4bb2
4bc2

4bc3
4bd3

4bdé

ag

3aef4c
6f

2600

29
29
29
29
11334a
19
c9

79
32e94c
c9
79
32ebdc
c9

eb
a9
6e
2600
c9

69
60
22ed4c

c9

c3e64b

rnc ;no carry if 4,5,...
: disk number is in the proper range
ds 10 ;space for disk select
H compute proper disk parameter header address
lda diskno
mov 1l,a :1=disk number 0,1,2,3
mvi h,8 shigh order zero
dad h %2
dad h ;%4
dad h ;%8
dad h :1*16 (size of each header)
1xi d,dpbase
dad d ;hl=_,dpbase(diskno*16)

ret

’
settrk: ;set track given by register c

mov a,c

sta track

ds 10h ;space for track select
ret

.
’

setsec: ;set sector given by register c¢

mov a,c

sta sector

ds 16h ;space for sector select
ret :

.
’

sectran:
;translate the sector given by bc using the
;translate table given by de

xchg shl=,trans

dad b ;hl=,trans(sector)
mov 1l,m :1 = trans(sector)
mvi h,9o ;hl= trans(sector)
ret ;with value in hl

setdma: ;set dma address given by registers b and ¢

mov l,c ;low order address

mov h,b ;high order address

shld dmaad ;save the address

das 16h ;space for setting the dma addres

ret
read: ;perform read operation (usually this is similar
: so we will allow space to set up read command, th
: common code in write)

ds 16h ;set up read command

jmp waitio ;to perform the actual i/o

write: ;perform a write operation
ds 10h ;set up write commanu

operation, return a 00h in register a if the ope

;
waitio: j;enter here from read and write to perform the ac
; properly, and @1h if an error occurs during the r
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4beb
4ceb
4ce8

4ce9
4ceb
4ced
4cef

4cfo
4cfo
4470
448f
4dae
4dcd
4dec
4dfc
4edc
4elc

4elc
#13c
4de2c

3edl
c9

. we Wme ws wo

e we W we we o

!’
track:
sector
dmaad:
diskno

’

begdat
dirbf:
all@od:
all@l:
allo2:
all@3:
chkdd:
chkgl:
chk@2:
chkf3:

’
enddat
datsiz

in this case, we have saved the disk number in 'd

ds
mvi
ret

256
a,l

the track number in ‘'track® (0-76
the sector number in ‘sector' (1-
the dma address in ‘'dmaad’ (0-655
;space reserved for i/o drivers
;error condition

;replaced when filled-in

the remainder of the cbios is reserved uninitiali
data area,
system memory image (the space must be available,
between "begdat” and “enddat").

and does not need to be a part of the

;two bytes for expansion
;two bytes for expansion
sdirect memory address
:disk number 6-15

scratch ram area for bdos use

however,
ds 2
ds 2
ds 2
ds 1
equ $
ds 128
ds 31
ds 31
ds 31
ds 31
ds 16
ds 16
ds 16
ds 16
equ $
equ

end

;beginning of data area
;scratch directory area
;allocation vector
sallocation vector
sallocation vector
;allocation vector
:check vector
:check vector
scheck vector
:check vector

w NN

W™

send of data area

$-begdat;size of data area
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0100

0014

2000
34040
3co0d
4ab0

0100
0103
0106

2108

010a
g1ed
0110
p111
0112
p113
2115

0118
9119
glla
@llc

P11f
0120

318033
218033
0600

Pedl

cdones
118000
19

gc

79
felb
dadadl

04

78
fed2
da@p8ol

fb
76

APPENDIX D:

~eo weo

org

msize egu

e wo

bias egu
ccp equ
bdos eqgu
bios egu

~e weo

3880h +

register

= O

WS W e Ne we we we

oUW

gstart:
1xi
1xi
mvi

rdsStrk:
mvi

rd$sec:
call
1xi
dad
inr
mov
cpi
jc

8166h
20

A SKELETAL GETSYS/PUTSYS PROGRAM

combined getsys and putsys programs from Sec 4,
Start the programs at the base of the TPA

; size of cp/m in Kbytes

"bias" is the amount to add to addresses for > 26k
(referred to as "b" throughout the text)

(msize-20)*10824
3400Bh+bias
ccp+88606h
ccp+l6d0h
getsys programs tracks # and 1 to memory at
bias
usage

(scratch register)

track count (@.,..76)

sector count (1l...26)

(scratch register pair)

load address =

set to stack address

; start of getsys
sp,ccp-0080h : convenient plac
h,ccp-0080h : set initial loa
b,0d ; start with trac
: read next track

c,l ; each track star
read$sec ; get the next se
d,128 ; offset by one s
d : (hl=h1+128)
C ; next sector
a,c : fetch sector nu
27 H and see if 1la
rdsec ; <, do one more

: arrive here at end of track, move to next track

inr
mov
cpi
jc

b

a,b

2
rdstrk

track = track+l
check for last
track = 2 ?

<, do another

w6 we we we

; arrive here at end of load, halt for lack of anything b

ei
hlt
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0200

0200
0203
0206

0208

d20a
g20d
3210
6211
8212
8213
8215

8218
3219
#2la
g2lc

021f
0220

0300

0300
0301

93082

0342
p343

318633
218033
0600

Pedl

cdgoo4
118000
19

dc

79
felb
dadad 2

24

78
fed2
dap 882

fb
76

c5
e5

el
cl

~e we weo

org

putSsys:
1xi
1xi
mvi

wrStrk:
mvi

wrSsec:
call
1xi
dad
inr
mov
cpi
jc

; arrive here at end of track, move to

inr b
mov a,b
cpi 2
jc wrstrk
: done with putsys, halt for lack
ei
hlt

($+01006h) and 0f££f00h

sp,ccp-0080h
h,ccp~-00686h
b,8

c,1

writeS$sec
d,128

d

c

a,c

27

wr$sec

-e “o weo

~e

e WO we WE we “o wo

putsys program, places memory image starting at
3883h + bias back to tracks @ and 1
start this program at the next page boundary

convenient plac
start of dump
start with trac

start with sect

write one secto
length of each
<hl>=<hl> + 128
<c> =<c> + 1
see if

past end of t
no, do another

next track

.
4
3
?
.
’
1

track = track+l
see if

last track
no, do another

of anything bette

; user supplied subroutines for sector read and write

: move to next page boundary
org ($+0100h) and Gf£f0d0h
read$sec:
; read the next sector
: track in <b>,
: sector in <c>
s dmaaddr in <hl>
push b
push h
; user defined read operation goes here
ds 64
pop h
pop b
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6344
6400

0400
0401
0402
0442

2443
0444

0445

c9

c5
e5

el
cl
c9

ret
org ($+0100h) and Off@G6h
write$Ssec:

; Same parameters as read$sec

push b
push h
; user defined write operation goes here
ds 64
pop h
pop b
ret

; end of getsys/putsys program

end
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0000

0014 =

PoU0
3400
4200
D300
4a00
1900
pe32

000
0003
0065

010200
1632
210634

‘APPENDIX E: A SKELETAL COLD START LOADER

TR T AR TR T TR TR YR YRR YRR YR TEE TR T TR TR YR YRR

this is a sample cold start loader which, when modified
resides on track 0@, sector @1 (the first sector on the
diskette)., we assume that the controller has loaded
this sector into memory upon system start-up (this pro-
gram can be keyed-in, or can exist in read/only memory
beyond the address space of the cp/m version you are
running). the cold start loader brings the cp/m system
into memory at "loadp" (3466h + "bias"). 1in a 20k
memory system, the value of “bias" is #60606h, with large
values for increased memory sizes (see section 2), afte
loading the cp/m system, the clod start loader branches
to the "boot" entry point of the bios, which begins at
"bios" + "bias." the cold start loader is not used un-
til the system is powered up again, as long as the bios
is not overwritten, the origin is assumed at 0096h, an
must be changed if the controller brings the cold start
loader into another area, or if a read/only memory area
is used.

org 2 ; base of ram in cp/m
msize equ 20 ; min mem size in kbytes
bias egu (msize-20)*1024 ; offset from 20k system
ccp equ 34@0h+bias ; base of the ccp
bios equ ccp+1606h : base of the bios
biosl equ 43060h ; length of the bios
boot egu bios
size equ bios+biosl-ccp ; size of cp/m system
sects equ size/128 ; # of sectors to load

~e

begin the load operation

cold:

1xi b, 2 ; b=, c=sector 2
mvi d,sects ; d=# sectors to load
1xi h,ccp ; base transfer address

lsect: ; load the next sector

e Ne N8 me we wo “we

insert inline code at this point to
read one 128 byte sector from the
track given in register b, sector
given in register c,

into the address given by <hl>

branch to location "cold" if a read error occurs
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0008
080b

0o6b
gééc

d06f
pB72

pB73
0074
PB75
o177

@gd7a
g07c
2074
0080

c36b00@

15
cafdda

318000
39

Bc

79
felb
dab 80

edl
04
c30800

e W8 we “e “o

khkhkhkhkhkkhkhhkhkhkhkkkkhkkkkhkhkhkhkhkhkhkhkhkkkkkhkhkkhkhhhkhkhkkhkkk
*
* user supplied read operation goes here..,
*
khkkkhkhkRkkhkhkhkhkhkkkhkkhkhkkhkkhkkhkhkhkhkhkhkhkhhkhkhkhhkhkhkhkhkhkhkhkhkhkkhkkk

jmp pastSpatch ; remove this when patche
ds 60h
past$patch:
; 9o to next sector if load is incomplete
dcr d ; sects=sects-1
jz boot ; head for the bios
: more sectors to load
H
; we aren't using a stack, so use <sp> as scratch registe
: to hold the load address increment
1xi sp,128 ; 128 bytes per sector
dad sp : <hl> = <hl> + 128
inr c ;s sector = sector + 1
mov a,c
cpi 27 : last sector of track?
jc lsect ; no, go read another
; end of track, increment to next track
mvi c,l : sector =1
inr b ;s track = track + 1
jmp lsect ; for another group
end : of boot loader
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APPENDIX F: <C(P/M DISK DEFINITION LIBRARY

CP/M 2.0 disk re-definition library

Copyright (c) 1979
Digital Rzsearch
Box 579

Pacific Grove, CA
93950

CP/M logicel disk drives are defined using the

macros given below, where the sequence of calls
is:

disks n
diskdef parameter-list-9
diskdef parameter-list-~1l

éiékdef parameter-list-n
endef

where n is the number of logical disk drives attached
to the CP/M system, and varameter-list-i defines the
characteristics of the ith drive (i=¢,1l,...,n-1)

each parameter~list-i takes the form
dn,ifsc,lsc, [skf] ,bls,dks,dir,cks,ofs, [§]

where

dn is the disk number 9,1,...,n-1

fsc is tue tirst sector number (usually 0 or 1)
1sc is the last sector number on a track

skt is optional “skew factor” for sector translate
bls is tne data block size (1024,2048,...,16384)
dks is tne disk size in bls increments (word)

dir is tne number of directory elements (word)

cks is the number of dir elements to checksum

ofs is the number of tracks to skip (word)

[0] is an optional @ which forces l6K/directory en

for convenience, the form

dn,dm
defines disk dn as having the same characteristics as
a previously defined disk dm.

a standard four drive CP/M system is defined by

disks 4

diskdef ©,1,26,6,1024,243,04,64,2
dsk set g

rept 3
dsk set dsk+1

diskdef %dsk,®

endm

endet
|

the value of "begdat" at the end of assembly defines t
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54
55
56:
57:
58:
59:
6i:
61:

67:

72

15

33:
84:

Q) ~e O, e ~e Se So e s N Ne

~e < -

disks

N
ndisks
dpbase
Y

dsknxt

dsknxt

épbhdr
dpb&dn

b

- Q\a
Q.

-
’

-e

~e (), ~e
Q
K

Q,

~e we e @ -e

we Ne Ne )

Q
Q
Q.
3

gcdn
gcdr

gcdx
gcdr

beginning of the uninitialize ram area above the bios,
while the valve of "enddat" defines the next location

following the end of the data area., the size of this

area is given by the value of "datsiz" at the end of t
assembly. note that the allocation vector will be qui
large if a large disk size is defined with a small blo
size.

macro dn
define a single disk header list

dw xlt&dn,80006h ;translate table

~dw @006h,600b6h = ;scratch area
dw dirbuf,dpb&dn ;adir buff,parm block
dw csv&cn,alvé&dn ;check, alloc vectors
endm

macro nd
define nd disks

set nd ;;for later reference

equ S ;base of disk parameter blocks
generate the nd elements

set (7]

rept nd

dskhdr %$dsknxt

set dsknxc+1

endm

endm

macro dn
equ S ;disk parm block
endm

macro data,comment

define a db statement

db data comment
endm

macro data,comment

define a dw statement

dw data comment
endm

macro m,n

greatest common divisor of m,n

produces value acdn as result

(used in sector translate table generation)

set m ;;variable for m
set n ;s ;variable for n
set @ ;;variable for r
rept 65535

set gcdm/gcdn

set gcdm - gcdx*gcdn

if gcdr = 0

exitm

endif
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1909:
116
111:
112:
113:
114:
115:
ll6:
117:
118:
119:
1206
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
146:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158
159:
160:
161:
162:
163:

gcdm
gcdn

diskdef
i
dpb&dn
als&dn

css&dn
xlt&dn

secmax
sectors
als&dn

alss&dn
css&dn

Eikval
blkshf
blkmsk

blkshf
plkmsk
blkval

i
plkval
extmsk

;;tmsk
blkval
i
extmsk
i

extmsk

o o
7

dirrem

set  gcdn
set gcdr
endm
endm

macro dn,fsc,lsc,skf,bls,dks,dir,cks,ofs,kl6
generate the set statements for later tables
if nul 1lsc

current disk dn same as pbrevious fsc

equ dpb&fsc ;eauivalent parameters

equ alssfsc ;same allocation vector size
equ css&fsc ;same checksum vector size
equ xlt&fsc ;same translate table

else

set lsc-(fsc) ;s ssectors @,..secmax
set secmax+l; ;number of sectors

set (dks) /8 ;;size of allocation vector
if ((dks) mod &) ne ¢

set als&dn+l

endif

set (cks)/4 ;;number of checksum elements
generate the block shift value

set bls/128 ;;number of sectors/block
set ] ;s ;counts right 0's in blkval
set ] ;;r01ills with 1's from right
rept 16 ;:once for each bit position
if blkval=1l

exitm

endif

otherwise, high order 1 not found vyet

set blkshf+l

set (blkmsk shl 1) or 1

set blkval/2

endm

generate the extent mask byte

set bls/1024 : ; snumber of kilobytes/block
set ] s3£iil from right with 1's
rept 16

if blkval=1

exitm

endif

otherwise more to shift

set (extmsk shl 1) or 1

set blkval/2

endm

may be double byte illocation

if (dks) > 256

set (extmsk shr 1)

endif

may be optional [#] in last position

if not nul k16

set klé6

endif

now generate directory reservation bit vector
set dir ;:%# remaining to process
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~164:
165:
166:
167:
168:
169:
17d:
171:
172:
173:
174:
175:
176:
177:
178:
179:
180
131:
182:
183:
184:
185:
1806:
187:
188:
189:
196
191:
192:

193:

194:
195
196:
197:
198:
199:
200
231:
202:
283
204:
2985
2006
207
208:
299:
210:
211:
212:
213:
214:
215:
216:
217:
218:

dirbks
dirblk

o o
1’

xlt&dn

Xx1lt&dn

Y
nxtsec
nxtbas

ltst

¢ ~o T3 Se
o ~e (D ~eo

r !

nelts
X1lt&dn

nxtsec
nxtsec

nelts

set bls/32 ;;number of entries per block
set 0 ;:£i1l1l with 1's on each loop
rept 16

if dirrem=9d

exitm

endif

not complete, iterate once again
shift right and add i1 high order bit

set (dirblk shr 1) or 8908h
if dirrem > dirbks

set dirrem-dirbks

else

set a

endif

endm :
dpbhdr  dn ;;92nerate equ §
ddw $sectors,<;sec per track>
ddb g¢blkshf,<;blcck shift>
dab %$blkmsk,<;blcck mask>

ddb $extmsk,<;extnt mask>

ddw 3(dks)-1,<;aisk size-1>
ddw 3(dir)-1,<;airectory max>
ddb %dirblk shr §,<;allocH>
ddb $dirblk ana 6ffh,<;allocl>
ddw %(cks)/4,<;check size>
ddw 30fs,<;offset>

generate the translate table, if requested
it nul skf

equ %] s:no xlate table
else

if skf = @

eqgu %) :no xlate table
else

generate the translate taple

set ) : ;next sector to fill
set ] ;smcves by one on overflow
gcd $sectors,skf

gcdn = gcd(sectors,skew)

set sectors/gcdn

neltst is number of elements to generate
before we overlap orevious elements

set neltst ;;ccunter

equ $ ;translate table
rept sectors ;;once for each sector
if sectors < 256

ddb gnxtsec+(£fsc)

else

ddw gnxtsec+ (fsc)

endif

set nxtsec+(skf)

if nxtsec >= sectors

set nxtsec-sectors

endif

set nelts-1

if nelts = §
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219:
220
221:
222:
223:
224:
225:
226:
227
228:
229
236
231:
232:
233:
234:
235:
236:
237:
238:
239:
240
241:
242:
243:
244:
245:
246
247
248:
249:

nxtbas
nxtsec
nelts

defds
lab:

1lds

.
’

endet
HH
begdat
dirbuf:
dsknxt

dsknxt

enddat
datsiz

o o
!

set
set
set
endif
endm
endif
endif
endm

macro
ds
endm
macro
defds
endm

macro

nxtbas+i
nxtbas
neltst

send of nul fac test
send of nul bls test

~e we

lab, space
space

lb,dn,val
lb&dn, 3val&dn

generate the nec=2ssary ram data areas

equ
ds
set
rept
las
1lds
set
endm
equ
equ

$
128 ;directory access buffer

)

ndisks ;;once for each disk
alv,%dsknxt,als
csv,%dsknxt,css

dsknxt+1

$
S-begdat

db @ at this point forces hex record

endm
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APPENDIX G: BLOCKING AND DEBLOCKING ALGORITHMS.

;*****************************************************

. % ‘ *
; _
i Sector Deblocking Algorithms for CP/M 2.0 *
. % , , *
;*****************************************************
H
H utility macro to compute sector mask
smask macro hblk
i compute log2(hblk), return @x as result
13 (2 ** @x = hblk on return)
Qy set hblk
@x set ]
;s count right shifts of @y until = 1

rept 8 :

if @y = 1

exitm

endif
] @y is not 1, shift right one position
dy set @y shr 1
@x set @x + 1

endm

endm
;*****************************************************
o % *
’
i * CP/M to host disk constants *
o % *
;*****************************************************
blksiz equ 2048 :CP/M allocation size
hstsiz equ 512 shost disk sector size
hstspt equ 20 ;host disk sectors/trk
hstblk equ hstsiz/128 ;CP/M sects/host buff
cpmspt equ hstblk * hstspt ;CP/M sectors/track
secmsk equ hstblk-1 ;sector mask

smask hstblk ;compute sector mask
secshf equ @x , :1log2 (hstblk)
;*****************************************************
X *
’
;¥ BDOS constants on entry to write *
o % *
;*****************************************************
wrall equ 2 jwrite to allocated
wrdir equ 1 ;write to directory
wrual egu 2 :write to unallocated

.
[

;*****************************************************

« % *
i The BDOS entry points given below show the *
1 ¥ code which is relevant to deblocking only, *
« %k *

’
;*****************************************************

.
’
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160:
101:
102:
163:

: DISKDEF macro, or hand coded tables go here
dpbase egu $ ;disk param block base
I’
boot:
wboot: .
;enter here on system boot to initialize
Xra a ;10 to accumulator
sta hstact shost buffer inactive
sta unacnt sclear unalloc count
ret.
’
seldsk:
;select disk
mov a,c ;selected disk number
sta sekdsk ;seek disk number
mov 1,a ;disk number to HL
mvi h,o
rept 4 ;multiply by 16
dad h
endm
1xi d,dpbase ;base of parm block
dad d shl=_,dpb(curdsk)
ret ,
settrk:
;set track given by registers BC
mov h,b -
mov 1l,c
shld sektrk ;track to seek
ret
setsec: ;
;set sector given by register c
mov a,c
sta seksec ;sector to seek
ret
setdma:
;set dma address given by BC
mov h,b
mov l,c
shld dmaadr
ret
H
sectran:
stranslate sector number BC
mov h,b '
mov l,c
ret

-e

67



104:
165:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:

117:

118:
119:
120:
121:
122
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:

. 137:

138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:

;*****************************************************

- % *
’
e The READ entry point takes the place of *
;* the previous BIOS defintion for READ, *
o * *
;*****************************************************
read:

;read the selected CP/M sector

mvi a,l

sta readop ;read operation

sta rsflag smust read data

mvi .a,wrual

sta wr type ;treat as unalloc

jmp rwoper ;to perform the read

«e w0 we N we wo
* ¥ * ¥ F
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x

The WRITE entry point takes the place of *
the previous BIOS defintion for WRITE. *
*

;*****************************************************

write:
;write the selected CP/M sector
Xra a ;8 to accumulator
sta readop ;not a read operation
mov a,c ;write type in ¢
sta wr type
cpi wrual ;write unallocated?
jnz chkuna ;check for unalloc
14
: write to unallocated, set parameters
mvi a,blksiz/128 snext unalloc recs
sta unacnt
1da sekdsk :disk to seek
sta unadsk ;unadsk = sekdsk
lhld sektrk
shld unatrk sunatrk = sectrk
lda seksec
sta unasec ;unasec = seksec
[
chkuna:

;check for write to unallocated sector

;any unalloc remain?

:skip if not

;unacnt = unacnt-l
;same disk?

:sekdsk = unadsk?

lda unacnt
ora a
jz alloc

’

: more unallocated records remain
dcr a
sta unacnt
lda sekdsk
1xi h,unadsk
cmp m
jnz alloc

disks are the same

-e weo
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159: 1xi h,unatrk
160: call sektrkcmp ;sektrk = unatrk?

161: jnz alloc ;skip if not

l162: ; _

163: ; tracks are the same

164: lda seksec ;same sector?

165: 1xi h,unasec

166: cI'o m ;seksec = unasec?
167: jnz alloc sskip if not

168: ;

169: ; match, move to next sector for future ref
170: inr m sunasec = unasec+l
171: mov a,m ;end of track?

172: cpi cpmspt ;jcount CP/M sectors
173: jc noovf ;skip if no overflow
174: ;

175: ; overflow to next track

176: mvi m,0 ‘ runasec = 0

177: lhld unatrk

178: inx h

179: shld unatrk sunatrk = unatrk+l
186: ;

181: noovf:

182: ;match found, mark as unnecessary read

183: Xra a :@0 to accumulator
184: sta rsflag s;rsflag = 0

185: jmp rwoper ;to perform the write
186: ;

187: alloc:

188: ;not an unallocated record, requires pre-read
189: Xra a ;8 to accum

190: sta unacnt sunacnt = @

191: inr a :1 to accum

192: sta rsflag ;rsflag = 1

igi; ;****************************'k***************-’k********
195: ;* *
196: ;* Common code for READ and WRITE follows *
197: ;* *
198: ;*****************************************************
199: rwoper:

200: ;enter here to perform the read/write

201: Xra a izero to accum

202: sta erflag ;no errors (yet)

203: 1da seksec ;compute host sector
204: rept secshf

205: ora a ;carry = @

206: rar ;shift right

207: endm

208: sta sekhst. rhost sector to seek
209: ;

210: ; active host sector?

211: 1xi h,hstact shost active flag
212: mov a,m

213: mvi m,1 ;always becomes 1
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214: ora a ;was it already?

215: jz filhst ;£ill host if not
216: ;

217: ; host buffer active, same as seek buffer?
218: lda sekdsk

219: 1xi h,hstdsk ;same disk?

220: cmp m ;sekdsk = hstdsk?
221: jnz nomatch

222: ;

223: ; same disk, same track?

224: 1xi h,hsttrk

225: call sektrkcmp ssektrk = hsttrk?
226: jnz nomatch

227: ;

228: ; same disk, same track, same buffer?

229: lda sekhst

230 1xi h,hstsec ;sekhst = hstsec?
231: cmp m

232: jz match ;skip if match
233: ;

234: nomatch:

235: ;proper disk, but not correct sector

236: 1da hstwrt shost written?
237: ora a

238: cnz writehst sclear host buff
239:

240: filhst:

241: ;may have to fill the host buffer

242 1lda sekdsk

243: sta hstdsk

244 1hld sektrk

245: shld hsttrk

246: lda sekhst

247: sta hstsec

248: 1da rsflag sneed to read?
249: ora a

250: cnz readhst ;yes, if 1

251: Xra a ;@ to accum

252: sta hstwrt ;no pending write
253: ;

254: match:

255: ;copy data to or from buffer

256: " 1da seksec ;mask buffer number
257: © ani secmsk :least signif bits
258: mov 1,a ;ready to shift
259:; mvi h,? ;double count
260: rept 7 ;shift left 7
261: dad h

262: endm

263: ; hl has relative host buffer address

264: 1xi d,hstbuf

265: dad d :hl = host address
266: xchg ;now in DE

267: 1hld dmaadr ;get/put CP/M data
268: mvi c,128 ;length of move
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269

270:
271:
272:
273:
274:
275:
276
277:
278:
279:
283:
281:
. 282:
283:
284:
285:
286:
287:
288:
289:
290:
291:
292:
293:
294:
295:
296:
297:
298:
299:
300:
301:
362:
303:
304:
305:
306:
387:
308:
369:
310:
311:
312:
313:
314:
315:
316:
317:
318:
319:
320:

1da readop ;jwhich way?
ora a
jnz rwmove ;skip if read

we weo

write operation, mark and switch direction

mvi a,l

sta hstwrt shstwrt = 1

xchg :source/dest swap
;
rwmove :

;C initially 128, DE is source, HL is dest

ldax d ;source character
inx d

mov m,a ;to dest

inx h

dcr c :loop 128 times
jnz rwmove

-

data has been moved to/from host buffer

~e weo

1lda wrtype ;write type

cpi wrdir ;to directory?

lda erflag :in case of errors

rnz ;no further processing

~e we

clear host buffer for directory write

ora a 1errors?

rnz ;skip if so

Xra a ;8 to accum

sta hstwrt ;buffer written

call writehst

lda erflag

ret
;*****************************************************
;* . *
e Utility subroutine for 16-bit compare *
o % *
;*****************************************************
sektrkcmp:

;HL = ,unatrk or ,hsttrk, compare with sektrk

xchg

1xi h,sektrk

ldax d ;low byte compare

cmp m ; same?

rnz sreturn if not
H low bytes equal, test high 1s

inx d

inx h

ldax d

cmp m ;sets flags

ret

e
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321:
322:
323:
324:
325:
326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:
342:
343:
344:
345:;
346:
347:
348:
349:
350:
351:
352:
353:
354:
355:
356:
357:
358:
359:
360:
361:
362:
363:
364:
365:
366:
367:
368:
369:
370:

;************.*****************************************

o % *
14

Hiel WRITEHST performs the physical write to *
i the host disk, READHST reads the physical *
; * disk, *
« % *
;*****************************************************

writehst:
;hstdsk = host disk #, hsttrk = host track #,
;hstsec = host sect #. write "hstsiz" bytes
;from hstbuf and return error flag in erflag,
;return erflag non-zero if error
ret

’

readhst:
;hstdsk = host disk #, hsttrk = host track #,
;hstsec = host sect #. read "hstsiz" bytes
;into hstbuf and return error flag in erflag.

ret
;*****************************************************
i *
P * Unitialized RAM data areas *
« %k *
’
;*************************************»x**************
; .
sekdsk: ds 1 ;seek disk number
sektrk: ds 2 ;seek track number
seksec: ds 1 :seek sector number

’

hstdsk: ds
hsttrk: ds
hstsec: ds
sekhst: ds 1 :seek shr secshf

hstact: ds 1 ;host active flag
hstwrt: ds 1 ;host written flag

.
’

unacnt: ds 1 sunalloc rec cnt
unadsk: ds 1 slast unalloc disk
2
1

;host disk number
shost track number
;host sector number

N

unatrk: ds slast unalloc track
unasec: ds :last unalloc sector

.
14

erflag: ds 1 ;error reporting
rsflag: ds 1 ;read sector flag
readop: ds 1 ;1 if read operation
wrtype: ds 1 swrite operation type
dmaadr: ds 2 ;last dma address
hstbuf: ds hstsiz shost buffer

.
’
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371:
372:
373:
374:
375:
376:

“e we ws we we

L EREEEEEEEER SR E RS SRR R RRRERRRRRR R RSRRERREERRERRRRER S

*

* The ENDEF macro invocation goes here

*

®
*
*

LR EEEEEEE SRS RS RS ER R R RS SRR R RSS2 RR R RRRRRR2 R 2 ]

end
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1.1 SERVICING PROCEDURES

Your CompuStar Video Processing System is warranted to the
original purchaser for 90 days from date of shipment. This
warranty covers the adjustment or replacement F.O0.B. Intertec's
plant in Columbia, South Carolina of any part or parts which in
Intertec's judgment shall disclose to have been originally
defective. A complete statement of your warranty rights is
contained on the inside back cover of this manual.

In order to register your warranty, the Warranty Registration
form (contained 1in this section) must be completed in full and
returned to Intertec Data Systems within 10 days of receipt of
this equipment. Be sure to include the serial number of the
specific terminal you are registering. The serial number of your
terminal can be found on the rear I1/0 panel next to the power
cord. A Customer Comment Card is also enclosed for your
convenience if you desire to make comments regarding the overall
operation and/or adaptability of the CompuStar to your particular
application. Completion of the Customer Comment Card is
optional.

IF SERVICE IS EVER REQUIRED:

If you should encounter difficulties with the use or operation of
this equipment, contact the supplier from whom the wunit was
purchased for instructions regarding the proper servicing tech-
niques. Service protedures differ from dealer to dealer but most
Intertec authorized service dealers can provide 1local, on-site
servicing of this equipment on a per-call or maintenance contract
basis. Plus, a variety of service programs are available
directly from the factory including extended warranty, a module
exchange program and on-site contract maintenance from over 50
locations in the U.S.

If you are not covered under one of the three programs described
above and service cannot be made available through your 1local
supplier, contact Intertec's Customer Service Department at (803)
798-9100. Be prepared to give the following information when you
call:

1. The serial number of the equipment which is defective.
If you are returning individual modules to the factory
for repair, it will be necessary to have the serial
number of the individual modules also. The serial number
of the entire terminal may be found on the rear I/0 panel
just to the right of the power cord. Module serial
numbers are listed on white stickers placed in
conspicuous locations on each major module or subassembly
of the terminal.

NOTE: Individual modules cannot be returned to the
factory for repair unless you originally purchased your
unit directly from the factory. If your unit was

purchased through a Dealer or OEM vendor, and you desire




factory repair, then the entire terminal must be
returned.

2. The name and location of the Dealer and/or Agent from
which the unit was purchased.

3. A complete description of the alleged failure (including
the nature and cause of the failure 1if readily
available.

The Customer Service Department will issue you Return Material
Authorization Number (RMA Number) which will be valid for a
period of 30 days. This RMA Number will be your official
authorization to return equipment to IDSC for repair only. The
Customer Service Department will also give you an estimate, if
requested, of the time it should take to process and repair your
equipment. Turnaround time on repairs varies depending on
workloads and availability of parts but normally your equipment
will be repaired and returned to you within 10 working days of
its receipt. If your repair is urgent, you may authorize a
special $50 Emergency Repair fee and have your equipment repaired
and returned within no more than 48 hours of its receipt at our
Service Center. Ask the Customer Service Department for more
information about this program. ’

IMPORTANT: Any equipment returned to Intertec without an RMA
Number will result in the equipment being refused and possible
cancellation of your SuperBrain warranty. Also if your RMA
Number expires, you msut request a new number. Equipment
arriving at Intertec bearing expired RMA Number will also be
refused.

After securing an RMA Number from the Customer Service
Department, return the specified modules and/or complete teminals
to Intertec, freight prepaid, at the address below. NOTE: The
RMA Number must be plainly marked and visible on your shipping
label to prevent the equipment from being refused at Intertec's
Receiving Department.

ATTN: FACTORY SERVICE CENTER
Intertec Data Systems Corporation
2300 Broad River Road
Columbia, South Carolina 29210

To aid our technicians in troubleshooting and correcting your
reported malfunction, please complete an Intertec Equipment Mal-
function Report (contained in this section) and enclose it with
the equipment you intend to return to the factory.

Be sure a declared value equal to the price of the unit is shown
on the ©bill of Lading, Express Receipt of Air Freight Bill,
whichever 1is applicable. Risk of loss or damage to equipment
during the +time it is in transit either to or from Intertec's
facilities is your sole responsibility. A’"declared value must be
placed on your Bill of Lading to insure substantiation of your



freight claim if shipping damage or loss is incurred.

All equipment returned to an Intertec Service Center must be
freight prepaid. Equipment not prepaid on arrival at Intertec's
Receiving Department cannot be accepted. Upon repair of the
defective equipment, it will be returned ¢to you, F.O0.B. the
factory in Columbia, via UPS or equivalent ground transportation
unless you specify otherwise.




11.2 INSTRUCTIONS FOR HANDLING LOST OR DAMAGED EQUIPMENT

The goods described on your Packing Slip were delivered to the
Transportation Company at Intertec's premises in complete and
good condition. If any of the goods called for on this Packing
Slip are short or damaged, you must file a claim WITH THE TRANS-
PORTATION COMPANY FOR THE AMOUNT OF THE DAMAGE AND/OR LOSS.

IF LOSS OR DAMAGE IS EVIDENT AT TIME OF DELIVERY

If any of the goods called for on your Packing Slip are short or
damaged at the time of delivery, ACCEPT THEM, but insist that the
Freight Agent make a damaged or short notation on your Freight
Bill or Express Receipt and sign it.

IF DAMAGE OR LOSS IS CONCEALED AND DISCOVERED AT A LATER DATE

If any concealed loss or damage is discovered, notify your local
Freight Agent or Express Agent AT ONCE and request him to make an
inspection. This is absolutely necessary. Unless you do this,
the Transportation Company will not consider your claim for loss
or damage valid. If the agent refuses to make an inspection, you
should draw up an affidavit to the effect that you notified him
on a certain date and that he failed to make the necessary
inspection.

After you have ascertained the extent of the 1loss or damage,
ORDER THE REPLACEMENT PARTS OR COMPLETE NEW UNITS FROM THE
FACTORY. We will ship to you and bill you for the cost. This
new 1invoice will then be a part of your claim for reimbursement
from the Transportation Company. This together with other
papers, will properly support your claim.

IMPORTANT: The claims adjustment procedure for UPS shipments
varies somewhat from the procedure listed above for regular motor
and air freight shipments. If your equipment was shipped via UPS
and sustained either damage or loss, the UPS representative in
your area must initiate the c¢laim by inspecting the goods and
assigning a freight claim number Eg—fhe damaged equipment. The
representative will attach a "Call Tag" to the outside of the
equipment box which will be your authorization to return the
merchandise to our factory for claim adjustment. Upon receipt of
this damaged eqiupment, we will perform the necessary repairs,
process the appropriate paperwork with UPS and return the equip-
ment to you. Please allow time for processing any type claim.
Normal time for proper processing of a UPS claim is 15-30 working
days.

Remember, it 1is extremely important that you do not give the
Transportation Company a clear receipt if damage or shortages are
evident upon delivery. It is equally important that you call for
an inspection if the loss or damage is discovered later. DO NOT,
UNDER ANY CIRCUMSTANCES, ORDER THE TRANSPORTATION COMPANY TO
RETURN SHIPMENT TO OUR FACTORY OR REFUSE SHIPMENT UNLESS WE HAVE
AUTHORIZED SUCH RETURN.



11.3 ADDITIONAL TECHNICAL INFORMATION

Additional Technical documentation (i.e., schematics) describing
the operation of the CompuStar System and the electrical inter-
connection of its various modules is available at a nominal cost
directly from Intertec Data System Corporation. However, due to
the confidentiality of this technical information, it will be
necessary to sigh and return the Documentation Non-Disclosure
Agreement (appearing on the next page) denoting your concurrence
with its terms and conditions.

The handling and processing costs of CompuStar technical documen-
tation 1is $50. Due to the large amount of requests being pro-
cessed and the relatively small handling costs involved, we must
request that you enclose payment ($50) upon return of your Non-

Disclosure Agreement. Normally the documents will be mailed to
you Within 15 to 30 days after receipt of your payment and a
signed copy of the Agreement. (IMPORTANT: The technical

documentation will be mailed to the address listed at the top of
the Non-Disclosure Agreement.) For prompt processing of your
documentation request, please forward your signed agreement and
payment to:

Customer Service Department
Intertec Data Systems Corporation
2300 Broad River Road
Columbia, South Carolina 29210

NOTE: Technical documentation for the CompuStar will be sent to
you normally within 10-15 days of receipt of your payment and
signed Non-Disclosure Agreement.

IMPORTANT: Payment must accompany your Non-Disclosure
Agreement. Agreements sent to us without payment will be dis-
carded without notice.
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— COMPUSTAR NON-DISCLOSURE AGREEMENT

1D8-3508

Corporate Headquarters: 2300 Broad River Road, Columbia, South Carolina 29210

THIS AGREEMENT MADE BETWEEN INTERTEC YOUR COMPANY
DATA SYSTEMS CORPORATION AND THE ADDRESS
ORGANIZATION AND/OR PERSONS LISTED AT THE

RIGHT AND BECOMES EFFECTIVE ON THE DATE CITY & STATE
SPECIFIED BELOW. TELEPHONE
(PLEASE PRINT CLEARLY. DOCUMENTS WILL BE YOUR NAME

MAILED TO THE ADDRESS AT RIGHT)

For and in consideration of receiving confidentiai documentation on the CompuStar™ line of terminals manufactured
by INTERTEC DATA SYSTEMS CORPORATION (hereinafter called INTERTEC) at the date hereof, the undersigned

hereby agrees with INTERTEC as follows:

(1) The undersigned acknowledges that formulae, pro-
grams, manufacturing processes, devices, techniques,
plans, methods, drawings, blueprints, reproductions, data,
tables, calculations and components were designed and
developed by INTERTEC at great expense and over
lengthy periods of time, and the same are secret and con-
fidential, are unique and constitute the exclusive property
and trade secrets of INTERTEC, and that any use of such
property and trade secrets by the undersigned other than
for the sole benefit of INTERTEC would be wrongful, tor-
tiuous and would cause irreparable injury to INTERTEC.

(2) The undersigned shall not at any time, without the
express written consent of the Board of Directors of
INTERTEC, publish, disclose, use or divulge to any person,
firm or corporation, directly or indirectly, or use for his own
benefit or the benefit of any person, firm, or use other than
to effect repair of INTERTEC manufactured equipment,
and property above described, trade secrets or confiden-
tial information of INTERTEC, its subsidiaries and its af-
filiates learned or obtained by its subsidiaries and its af-
filiates learned or obtained by him from INTERTEC, in-
cluding, but not limited to, the information and things set
forth in paragraph 1 hereinabove.

(3) This agreement shall be binding upon the under-
signed, his personal representatives, successors and
assigns, and shall run to the benefit of INTERTEC, its suc-
cessors and assigns.

(4) Upon termination of the association of the under-

signed with INTERTEC. or its subsidiaries, the undersigned
shall promptly deliver to INTERTEC all drawings,
blueprints, reproductions, manuals, letters, notes,
notebooks, reports, data, tables, calculations or copies
thereof, components, programs, and any and all other
secret and confidential property of INTERTEC, its sub-
sidiaries and affiliates, including, but not limited to, all of |
the property set forth in paragraph 1 hereinabove which
are in the possession or under the control of the
undersigned.

(5) The undersigned hereby acknowledges and agrees
that in the event of any violation hereof, INTERTEC shall be
authorized and entitled to obtain from any court of compe-
tent jurisdiction preliminary and permanent injunctive
relief as well as equitable accounting of all profits or
benefits arising out of such violation which rights or
remedies shall be cumulative and in addition to any rights
or remedies to which INTERTEC may be entitled and that
the undersigned shall further be directly liable for any and
all reasonable attorney’s fees incurred by INTERTEC to en-
force this Agreement against the undersigned in a court of
law.

(6) The foregoing understanding shall apply to any
subsequent meetings and/or communications between
INTERTEC and the above mentioned organization relating
to the same subject manner, untess modified in writing as
to any such subsequent meetings and/or communications.

We would appreciate your signing and returning to us, prior to the release of INTERTEC product documentation, the
original copy of this agreement denoting your concurrence with the foregoing provisions.

AGREED TO: INTERTEC DATA SYSTEMS CORPORATION
YOUR NAME OR COMPANY - PLEASE PRIN
{ K SIGNATURE:
YOUR SIGNATURE:
In addition to the terms listed above, | further certify that | am duly
authorized to sign this document on behalf of the organization and/or FOR OFFICE USE ONLY
persons requesting that this imformation be supplied by INTERTEC.
DATE RCV'D PROCESSED BY:
YOUR NAME: OTHER RELEASES DATE INVOICE NO.
YOURTITLE:

TODAY'S DATE:




11.5 — EQUIPMENT MALFUNCTION REPORT

INTE?TEC 0s- 509
SYS[ EMS.
Corporate Headquarters

This equipment purchased from:

Dealer Name: Address:

City & State: Telephone: Area ( )

Dear Customer:

We are trying to manufacture the most reliable product possible. You would do us a great
courtesy by completing this form should you experience any failures. Enclose this form with the
equipment you intend to return to the dealer or factory for service. (Additional copies of this form
available upon request.)

1. Type Unit Serial No

Module (if applicable)

2. Component failed (if available, include Name and Number)

3. Description of failure (include cause of failure if readily available)
4. Approximate hours/days of operation to failure

5. Failure occurred during:

O Initial Inspection [0 Customer Installation O Field Use

6. Personal Comment:
Your Name Address
City & State Zip Phone _( )
Date Signed

Return this form and equipment to your local dealer or to the factory at the address below.

ATTN: FACTORY SERVICE CENTER
Intertec Data Systems Corporation
2300 Broad River Road
Columbia, South Carolina 29210




BE SURE TO INCLUDE YOUR SERIAL NUMBER HERE.

INT_FQTEC
E SERIAL NO.
Corporate Headquarters 2300 Broad River Road, Columbia, South Carolina 29210 e 803/798-9100 ¢ TWX: 810-666-2115

COMPUSTAR LIMITED WARRANTY REGISTRATION FORM

IMPORTANT: This form should be completed within ten days of receipt of your CompuStar Video
Processing Termin_al and returned to Intertec at the following address:

Intertec Data Systems Corporation
2300 Broad River Road
Columbia, South Carolina 29210

Attn: Warranty Registration Department

Complete this form in its entirety within ten days of receipt of your equipment in order to
properly validate your Limited Warranty. All warranty liability is limited to that expressed in the
most recent edition of the CompuStar Video Terminal User’s Manual as published by Intertec
Data Systems Corporation.

% kg ok ok ok ok ok

Date Received: Purchased from:
Company:

Name: Address:

Title: City:

Address: Telephone: _( )
City: Sales Agent:

Country: Order Placed On:
Telephone: _{ ) Price Paid:

d ok k ok kokokk

Where did you first hear about the CompuStar? From a: [ Magazine O Dealer [1 Friend

Why did you decide to purchase the CompuStar? [1 Features [0 Price 1 Appearance

Was the Dealer and/or Sales Agent knowledgeable about the CompuStar? JYES [INO

Please explain.

Questions on the reverse side must be completed to validate your warranty.



2C

®

Were you introduced to any other Intertec products? [ YES O NO. (If yes, piease

indicate other products which were mentioned.)

Are you aware of other Intertec products? [1 YES O NO (If yes, which ones?)

What other microcomputers related products will you be purchasing in the next 12 months?

[0 Video Terminals [0 Printers (matrix) (O Printers (character) [J Disk Systems [1 Other

What is your application for the CompuStar? [J Business [ Scientific [ Educational [J Other

~ What are your comments in general concerning the overall operation of the CompuStar?

0 Outstanding [0 Excellent [0 Good [0 Average [0 Unsatisfactory

Would you like to be placed on our mailing list? [0 YES O NO

May we use your name as a favorable reference for other customers in your area desiring to pur-
chase a CompuStar? O YES O NO

Thank you for purchasing the CompuStar Video Processing Terminal. If we may be of further
assistance to you, please contact our Customer Service Department at the address on the
reverse side of this form.




INTERTEC CUSTOMER COMMENT CARD
] E DAIA
SYSEMSe

Corporate Headquarters: 2300 Broad River Road, Columbia, South Carolina 29210

Our past and present customers are directly responsible for the evolution of the
CompusStar as you see it presented in this manual. Before Intertec began research and
development of the CompuStar, an extensive user survey was conducted to ascertain
optimum video computer price/performance ratios to enable us to capture a major por-
tion of the video computer market. In order that we continue with our commitment to ex-
cellence in engineering, production and marketing, we would appreciate your comments
below regarding your overall opinion of the CompuStar. All comments are given careful
consideration in future product design and become the property of Intertec Data
Systems Corporation.

(1) What are your comments concerning the overall appearance of the CompuStar?
(You may want to comment on color, size and construction.)

(2) What are your comments (in general) concerning the overall operation of the unit?

(3) What features about the unit do you like best?

(4) What features about the unit do you like least?

Please see additional questions on the reverse side
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®

(5) Briefly describe your application for the CompuStar.

(6) What other microcomputer systems do you feel are comparable to the CompuStar
in both price and performance?

(7) What changes and/or modifications to the CompuStar could be made to render it
more suited to your application?

(8) Your candid comments regarding the operation of and application for the
CompuStar are greatly appreciated. Address your comments and/or suggestions to:

MARKETING SERVICES MANAGER
Intertec Data Systems

2300 Broad River Road

Columbia, South Carolina 29210

(9) If you desire to be contacted by our service, marketing or technical staff regarding
these comments, please give us your complete name, address and phone number
below. (This information is optional.)

Company Name:
Address:
City, State & Zip:
~ Contact:
Phone: AREA _( ) EXT

I would like to be contacted by your: [J Sales Department [ Service Department
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HARDWARE SETUP
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12.1 COMPUSTAR SERIAL COMMUNICATIONS DIPSWITCH SETTING PROTOCOL

On all CompuStar Video Processing Units there exists a small 5
position dipswitch located in the upper right hand corner of the
keyboard/CPU module. For the normal mode (¥asynchronous communi-
cation mode) these switches should be set as follows:

1 - OFF, 2 - OFF, 3 - ON, 4 - ON, 5 - OFF

For the synchronous communication mode with another unit
providing the transmitter and receiver clock, the switches should
be set as follows:

1 - ON, 2 - ON, 3 - OFF, 4 - OFF, 5 - OFF

For the synchronous mode with the user terminal providing both
the transmitter and receiver clock, the switches should be set as
follows:

1-OFF, 2-OFF, 3-ON, 4-ON, 5-ON

Listed below is a brief description of the function of each of
these switches:

1 - External Clock to transmitter section of MAIN USART -
Originates from PIN #15 on MAIN RS232 connector at rear
of terminal.

2 - External Clock to receiver section of MAIN USART -
Originates from Pin #17 on MAIN RS232 connector at rear
of terminal.

3 = Internal TX Clock to MAIN USART - When on this switch
enables the built-in baud rate generator (Western
Digital BR-1941). NOTE: When this switch is in the
'ON' position, switch 1 MUST be in the 'OFF' position.

4L - Internal RX Clock to MAIN USART - When this switch 1is
in the 'ON' position, switch 2 MUST be in the 'OFF'
position.

5 - Internal Baud Clock to MAIN Port - This switch enables
the transmission of the internal baud rate clock
(Western Digital BR-1941) to the main RS232 port - this
signal will also appear on Pin #24 of the main port when
this switch is in the 'ON' position. If this switch is
not used, it should be left in the 'OFF' position to
avoid any possible conflict with external RS232 signals.

¥ NOTE: The switches were set for the asyndhronous communication
mode before shipping from the factory.



12.2

8251A USART OPERATION

DESCRIPTION OF OPERATION —ASYNCHRONOUS

Transmission—

When a data character is written into the USART, it auto-
matically adds a START bit (low level or “space”) and the
number of STOP bits (high level or “mark”) specified by
the Mode Instruction. If Parity has been enabled, an odd
or even Parity bit is inserted just before the STOP bit(s),
as scgre_sw:ified by the Mode Instruction. Then, depending
on and TxEN, the character may be transmitted as a
serial data stream at the TxD output. Datais shifted out by
the falling_edge of TxC at a transmission rate of TxC,
TxC/16 or TxC/64, as defined by the Mode Instruction.

If no data characters have been loaded into the USART, or
if all available characters have been transmitted, the TxD
output remains “high” (marking) in preparation for send-
ing the START bit of the next character provided by the
processor. TxD may be forced to send a BREAK (con-
tinuously low) by setting the correct bit in the Command
Instruction.

Receive—

The RxD input line is normally held “high” (marking) by
the transmitting device. A falling edge (high to low transi-
tion) at RxD signals the possible beginning of a START bit
and a new character. The receiver is thus prevented from
starting in'a “BREAK” state. The START bit is verified by
testing for a “low” at its nominal center as specified by the
BAUD RATE. If a “low” is detected, it is considered valid,
and the bit assembling counter starts counting. The bit
counter locates the approximate center of the data, parity
(if specified), and STOP bits. The parity error flag (PE) is
set, if a parity error occurs. Input bits are sampled at the
RxD pin with the rising edge of RxC. If a high is not de-
tected for the STOP bit, which normally signals the end
of an input character, a framing error (FE) will be set. After
the STOP bit time, the input character is loaded into. the
paralled Data Bus Buffer of the USART and the RxRDY
signal is raised to indicate to the processor that a character
is ready to be fetched. If the processor has failed to fetch
the previous character, the new character replaces the old
and overrun flag (OE) is set. All the error flags can bereset
by setting a bit in the Command Instruction. Error flag
conditions will not stop subsequent USART operation.

DESCRIPTION OF OPERATION —SYNCHRONOUS

Transmission—

As in Asynchronous transmission, the TxD output re-
mains “high” (marking) until the USART receives the first
character (usually a SYNC character) from the processor.
After a Command Instruction has set TxEN and after
Clearto Send (CTS) goes low, the first characteris seriall

. transmitted. Data is shifted out on the falling edge of Tx
at the same rate as TxC.

Once transmission has started, Synchronous Data Pro-
tocols require that the serial data stream at TxD continue
at the TxC rate or SYNC will be lost. If a data character is
not provided by the processor beforethe USART Transmit
Buffer becomes empty, the SYNC character(s) loaded
directly following the Mode Instruction will be automat-
ically inserted in the TxD data stream. The SYNC char-
acter(s) are inserted to fill the line and maintainsynchron-
ization until the new data characters are available for
transmission. If the USART becomes empty, and must
send the SYNC character(s), the TXEMPTY output is
raised to signal the processor that the Transmitter Buffer
is empty and SYNC characters are being transmitted.
TXEMPTY is automatically reset by the next character
from the processor.

Receive—

In Synchronous receive, character synchronization can
be either external or internal. If the internal SYNC mode

has been selected, the ENTER HUNT (EH) bit has been
set by a Command Instruction, the receiver goes into the
HUNT mode.

Incoming data on the RxD input is sampled on the rising
edge of RxC, and the contents of the Receive Buffer are
compared with the first SYNC character after each bit has
been loaded until a match is found. If two SYNC characters
have been programmed, the next received character is
also compared. When the (two contiguous) SYNC char-
acter(s) programmed have been detected, the USART
leaves the HUNT mode and is in character synchroniza-
tion. At this time, the SYNDET (output) issethigh. SYNDET
is automatically reset by a STATUS READ.

If external SYNC has been specified in the Mode Instruc-
tion, a “one” applied to the SYNDET (input) for at least
one RxC cycle will synchronize the USART.

Parity and Overrun Errors are treated the same in the
Synchronous as in the Asynchronous Mode. If not in
HUNT, parity will continue to be checked even if the re-
ceiver is not enabled. Framing errors do not apply in the
Synchronous format.

The processor may command the receiver to enter the
HUNT mode with a Command Instruction which sets
Enter HUNT (EH) if synchronization is lost. Under this
condition the Rx register will be cleared to all “ones”.



OPERATION AND PROGRAMMING

The microprocessor program controlling the COM 8251A
performs these tasks:

¢ Outputs control codes

¢ Inputs status

¢ Outputs data to be transmitted

¢ |Inputs data which has been received

Control codes determine the mode in which the COM
8251A will operate and are used to set or reset control
signals output by the COM 8251A.

The Status register contents will be read by the program
monitoring this device’s operation in order to determine
error conditions, when and how to read data, write data or
output control codes. Program logic may be based on
reading status bit levels, or control signals may be used
to request interrupts.

INITIALIZING THE COM 8251A

MODE CONTROL
cB=1 INITIALING
SEQUENCE
COMMANDQ,
DATA
c/B=0 -
1 3
L3
L3
c/B=1 COMMAND
DATA
c/b=0
L 3
Ll
[ 2
ASYNCHRONOUS OPERATION

Figure 1. Control Word Sequences for Initialization

MODE CONTROL
Svnem INITIALING
cB=1 SYNC 2 SEQUENCE
(OPTIONAL)
COMMAND
DATA
cB=0 R
L
1
o
cb=1 COMMAND
DATA
cB=0
L d
.
L]
SYNCHRONOUS OPERATION

The COM 8251A may be initialized following a system
RESET or prior to starting a new seral I/0 sequence. The
USART must be RESET (external or internal) following
power up and subsequently may be reset at any time
following completion of one activity and preceding a
new set of operations. Following a reset; the COM 8251A
enters an idle state in which it can neither transmit nor
receive data.

The COM 8251A is initialized with two, three or four con-
trol words from the processor. Figure 1 showsthe sequence
of control words needed to initialize the COM 8251A, for
synchronous or for asynchronous operation. Note that
in asynchronous operation a mode control is output to
the device followed by a command. For synchronous
operation, the mode control is followed by one or two
SYNC characters, and then acommand.

Only a single address is set aside for mode control bytes,
command bytes and SYNC character bytes. For this to be
possible, logic internal to the chip directs controlinforma-
tion to its proper destination based on the sequence in
which itis received. Following a RESET (external or inter-
nal), the first control code output is interpreted as a mode
control. If the mode control specifies synchronous opera-
tion; then the next one ortwo bytes (as determined by the

mode byte) output as control codes will be interpreted as
SYNC characters. For either asynchronous or synchro-
nous operation, the next byte output as a control code is
interpreted as a command. All subsequent bytes output
as control codes are interpreted as commands. There are
two ways in which control logic may return to anticipating
amode control input; following aRESET inputorfollowing
an internal reset command. A reset operation (internal via
IR or external via RESET) will cause the USART to inter-
pret the next “control write”, which should immediately
follow the reset, as a Mode Instruction.

After receiving the control words the USART is ready to
communicate. TxRDY is raised to signal the processor
that the USART is ready to receive a character for trans-
mission. Concurrently, the USART is ready to receive
serial data.

c/H RD_WR_CTS

0 0 1 0 USART — Data Bus
0 1 0 0 Data Bus — USART
1 0 1 0 Status — Data Bus
1 1 0 0 Data Bus — Control
X X X 1__ DataBus— 3-State
X 1 1 0




MODE CONTROL CODES

The COM 8251A interprets mode control codes as illus-
trated in Figures 2 and 3.

Control code bits 0and 1 determine whethersynchronous
or asynchronous operation is specified. A non-zero value
in bits 0 and 1 specifies asynchronous operation and de-
fines the relationship between data transfer baud rate and
receiver or transmitter clock rate. Asynchronous serial
data may be received or transmitted on every clock pulse,
on every 16th clock pulse, or on every 64th clock pulse,
as programmed. A zero in both bits 0 and 1 defines the
mode of operation as synchronous.

For synchronous and asynchronous modes, control bits
2 and 3 determine the number of data bits which will be
present in each data character. In thecase ofaprogrammed
character length of less than 8 bits, the least significant
DATA BUS unused bits are “don’t care” when writing data
to the USART and will be “zeros” when reading data. Rx
data will be right justified onto DO and the LSB for Tx data
is DO.

For synchronous and asynchronous modes, bits 4 and 5

determine whether there will be a parity bit in each char-
acter, and if so, whether odd oreven parity will be adopted.
Thus in synchronous mode a character will consistoffive,
six, seven or eight data bits, plus an optional parity bit. In
asynchronous mode, the data unit will consist of five, six,
seven or eight data bits, an optional parity bit, a preceeding
start bit, plus 1, 12 or 2 trailing stop bits. Interpretation of
subsequent bits differs for synchronous or asynchronous
modes.

Control code bits 6 and 7 in asynchronous modedetermine
how many stop bits will trail each data unit. 1% stop bits
can only be specified with a 16X or 64X baud rate factor.
In thesge two cases, the half stop bit will be equivanient to
8 or 32 clock pulses, respectively.

In synchronous mode, control bits 6 and 7 determine
how character synchronization will be achieved. When
SYNDET is an output, internal synchronization is specified;
one or two SYNC characters, as specified by control bit 7,
must be detected at the head of a data stream in order to
establish synchronization.

s
COMMAND WORDS

Command words are used to initiate specific functions
within the COM 8251A such as, “reset all error flags” or
“start searching for sync”. Consequently, Command
Words may be issued by the processor to the COM 8251A
at any time during the execution of a program in which

specific functions are to be initialized within the com-
munication circuit.

Figure 4 shows the format for the Command Word.

7 6 5 4 3 2 1

L] 1

Figure 4. COM 8251A Control Command

0 <¢—— Bit No.

TxEN
1 = Engble transmission
0 = Disable transmission

DTR
1 =DTR output is forced to 0

RxE
1 = Enable RxRDY
0 = Disable RxRDY

SBRK

1=TxD is forced low
0 = Normal operation

ER

1 = Resets all error flags in
Status register. (PE. OE, FE)

P

1=RTS output is forced to 0
IR

1 =Reset format

EH

1= Enter HUNT mode




Figure 2. Synchronous Mode Control Code.

7 6 5 4 3 2 1 0-«—BitNo.
0]o
A A A 4 o e
A t
1 Sync mode
00 5 bits per character
01 6 bits per character
10 7 bits per character
11 8 bits per character

0 = Parity disable, 1 = Parity enable
0=0dd parity, 1 = Even parity

0=SYNDET output
1=SYNDET input

0=2SYNC characters

1=1SYNC character

Figure 3. Asynchronous Mode Control Code.

7 6 5 4 3 2 1 0--——BitNo.

N/ A} A o/ e/

A 00
01
10
1"

00
01
10
1"

00
01
10
"

0=
0=

Invalid (SYNC mode)

Async mode, 1X Baud rate factor
Async mode, 16X Baud rate factor
Async mode, 64X Baud rate factor

5 bits per character
6 bits per character
7 bits per character
8 bits per character

Parity disable, 1 = Parity enable
Odd parity, 1 = Even parity
Invalid
1 stop bit

1'% stop bits
2 stop bits




Bit 0 of the Command Word is the Transmit Enable bit
(TXEN). Data transmission for the COM 8251A cannot
take place unless TxEN is set (assuming CTS =0) in the
command register. The TX Disable command is prevented
from halting transmission by the Tx Enable logic until all
data previously written has been transmitted. Figure 5
defines the way in which TxEN, TxE and TxRDY combines
to control transmitter operations.

Bit 1 is the Data Terminal Ready (DTR) bit. When the DTR
command bit is set, the DTR output connection is active
(low). DTRis used to advise amodemthatthedataterminal
is prepared to accept or transmit data.

Bit 2 is the Receiver Enable Command bit (RxE). RxE is
used to enable the RxRDY output signal. RxE, when zero,
prevents the RxRDY signal from being generated to notify
the processor that a complete character is framed in the
Receive Character Buffer. It does not inhibit the assembly
of data characters at the input, however. Consequently,
if communication circuits are active, characters will be
assembled by the receiver and transferred to the Receiver
Buffer. If RxE is disabled, the overrun error (OE) will prob-
ably be set; to insure proper operation, the overrun error
is usually reset with the same command that enables RxE.

Operation of the Transmitter Section as a Function of TxE, TxRDY and TxEN

Transmit Output Register and Transmit Character Buffer empty.
TxD continues to mark if COM 8251A is in the asynchronous mode.
TxD will send SYNC pattern if COM 8251A is in the Synchronous
Mode. Data can be entered into Buffer.

Transmit Output Register is shifting a character. Transmit Character
Buffer is available to receive a new byte from the processor.

Transmit Register has finished sending. A new character is waiting
for transmission. This is a transient condition.

Transmit Register is currently sending and an additional character
is stored in the Transmit Character Buffer for transmission.

Figure 5.
TxEN  TxE TxRDY
1 1 1
1 0 1
1 1 0
1 0 0
0 0/1 0/1  Transmitter is disabled.

Bit 3 is the Send Break Command bit (SBRK). When SBRK
is set, the transmitter output (TxD) is interrupted and a
continuous binary “0” level, (spacing) is appliedtothe TxD
output signal. The break will continue until a subsequent
Command Word is sent to the COM 8251A to remove SBRK.

Bit 4 is the Error Reset bit (ER). When a Command Word
is transferred with the ER bit set, all three error flags (PE,
OE, FE) in the Status Register are reset. Error Reset occurs
when the Command Word is loaded into the COM 8251A.
No latch is provided in the Command Register to save the
ER command bit.

Bit 5, the Request To Send Command bit (RTS), sets a
latch to reflect the RTS signal level. The output of this
latch is created independently of other signals in the
COM 8251A. As a resulit, data transfers may be made by
the processor to the Transmit Register, and data may be
actively transmitted to the communication line through
TxD regardless of the status of RTS.

Bit 6, the Internal Reset (IR), causes the COM 8251A to

return to the Idle mode. All functions within the COM
8251A cease and no new operation can be resumed until
the circuit is reinitialized. If the operating mode is to be
altered during the execution of a processor program, the
COM 8251A must first be reset. Either the RESET input
can be activated, or the Internal Reset Command can be
sent to the COM 8251A. Internal Reset is a momentary
function performed only when the command is issued.

Bit 7 is the Enter Hunt command bit (EH). The Enter Hunt
mode command is only effective for the COM8251A when
it is operating in the Synchronous mode. EH causes the
receiver to stop assembling characters at the RxD input,
clear the Rx register to all “ones”, and start searching for
the prescribed sync pattern. Once the “Enter Hunt” mode
has been initiated, the search for the sync pattern will
continue indefinitely until EH is reset when a subsequent
Command Word is sent, when the IR command is sent to
the COM8251A, or when SYNC characters are recognized.
Parity is not checked in the EH mode.

L ____________________________________________________________________________|
STATUS REGISTER

The Status Register maintains information about the
current operational status of the COM 8251A. Status can
be read at any time, however, the status update will be
inhibited during status read. Figure 6 shows the format of
the Status Register.

TxRDY signals the processor that the Transmit Character
Buffer is empty and that the COM 8251A can accept a new
character for transmission. The TxRDY status bit is not

totally equivalent to the TxRDY output pin, the relationship
is as follows:

TxRDY (status bit) = Tx Character Buffer Empty

TxRDY (pin 15) = Tx Character Buffer Empty ¢ CTS « TXEN

RxRDY signals the pfocessor that a completed character
is holding in the Receive Character Buffer Register for
transfer to the processor.



Figure 6. The COM 8251A Status Register

7 6 5§ 4 3 2 1 0-<«—BitNo.

A A {\

TxRDY

RxRDY

TxE

PE

Parity error

Ot

Overrun error
FE

Framing error

SYNDET/BRKDET

DSR

TxE signals the processor that the Transmit Register
is empty.

PE is the Parity Error signal indicating to the CPU that the
character stored in the Receive Character Buffer was
received with an incorrect number of binary “1” bits. PE
does not inhibit USART operation. PE is reset by the ER bit.

OE isthe receiver Overrun Error. OE is set wheneverabyte
stored in the Receiver Character Register is overwritten
with a new byte before being transferred to the processor.
OE does not inhibit USART operation. OE is reset by the
ER bit.

FE (Async only) is the character framing error which in-
dicates that the asynchronous mode byte stored in the
Receiver Character Buffer was received with incorrect bit
format (“0” stop bit), as specified by the current mode. FE
does not inhibit USART operaton. FE isreset by the ER bit.

SYNDET is the synchronous mode status bit associated
with internal or external sync detection.

DSR is the status bit set by the external Data Set Ready
signal to indicate that the communication Data Set is
operational.

All status bits are set by the functions described for
them. SYNDET is reset whenever the processor reads the
Status Register. OE, FE, PE are reset by the error reset
command or the internal reset command or the RESET
input. OE, FE, or PE being set does not inhibit USART
operation.

Many of the bits in the status registerare copies of external
pins. This dual status arrangement aliows the USART to
be used in both Polled and Interrupt driven environments.
Status update can have a maximum delay of 16 tcv periods.

Note:

1. While operating the receiver it is important to realize
that the RxE bit of the Command Instruction only in-
hibits the assertion of RxRDY; it does not inhibit the
actual reception of characters. As the receiver is con-
stantly running, it is possible for it to contain extraneous
data when it is enabled. To avoid problems this data
should be read from the USART and discarded. This
read should be done immediately following the setting
of the RxE bit in the asynchronous mode, and following
the setting of EH in the synchronous mode. It is not
necessary to wait for RxRDY before executing the
dummy read.

2. ER should be performed whenever RxE of EH are pro-
grammed. ER resets all error flags, even if RxE =0.

3. The USART may provide faulty RxRDY for the first read
after power-on or for the first read after the receiver is
re-enabled by a command instruction (RXE). Adummy
read is recommended to clear faulty RxRDY. This is not
the case for the first read after hardware or software
reset after the device opration has been established.

4. Internal Sync Detect is disabled when External Sync
Detect is programmed. An External Sync Detect Status
is provided through an internal flip-flop which clears
itself, assuming the External Sync Detect assertion has
removed, upon a status read. As long as External Sync
Detect is asserted, External Sync Detect Status will
remain high.
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13.1 CONFIGUR.COM

This program enables the user to select various operating parame-
ters for the CompuStar. This feature allows flexibility in your
CompuStar's wuse. The parameters affect the MAIN and AUXILIARY
ports, the AC line frequency, and disk verification. By allowing
the user to change these parameters, a variety of peripheral
devices can be used with your CompuStar VPU.

The CONFIGUR program is menu-driven; the user selects the parame-
ter to <change, and then follows the instructions 1listed. To
initiate the CONFIGUR command, type 'CONFIGUR (ecr)' at the key-
board. CONFIGUR will then accept your commands for parameter
changes. After you are finished, press the return key (you may
change several of the parameters if you wish); the screen will
clear, and you wWill be instructed to press both RED keys on the
keyboard. This action will force an operating system reload
containing your new parameters, and these parameters will be
reloaded each time you reset the operating system.

Note that the CONFIGUR program will change the copy of the
operating system located on the diskette in drive A. Even if your
copy of CONFIGUR.COM 1is located on drive B, drive A will be
affected. A summary of parameter selections 1is included for
reference.



CONFIGUR.COM SUMMARY

(A)----AC LINE FREQUENCY
(5)=-=-==50 HERTZ
(6)----60 HERTZ

(B)----DISK READ-AFTER-WRITE VERIFICATION
(Y)----VERIFY DISK WRITE AUTOMATICALLY
(N)--~-DO NOT VERIFY

(C)=----MAIN PORT BAUD RATE

(A)=-=-=-9600
(B)=-==7200
(C)----1800
(D)---=3600
(E)----2400
(F)=----2000
(G)=----1800
(H)----1200
(I)=m—-- 600
(J)=mmmm 300
(K)====- 150
(L)---134.5
(M) =emmn 110
(N)mmmm e 75
(0) mmmmmm 50
(D)----MAIN PORT CHARACTER LENGTH
(5)====- 5 BITS
(6)=mmmm 6 BITS
(7)====- 7 BITS
(8)=mmmw 8 BITS

(E)----MAIN PORT STOP BITS

(1)====- 1 STOP BIT
(2)eeme- 1.5 STOP BITS
(3)==mm= 2 STOP BITS

(F)----MAIN PORT PARITY
(N)----NO PARITY
(E)----EVEN PARITY
(0)=----0DD PARITY



(G)=----AUX PORT BAUD RATE

(A)----9600
(B)=--=-=7200
(C)----4800
(D)----3600
(E)----2400
(F)----2000
(G)----1800
(H)----1200
G P— 600
(J)mmmmm 300
(K) === 150
(L)---134.5
(M) —mmmc 110
¢ Rr— 75
() Em— 50

(5)===mm 5 BITS
(6)====- 6 BITS
(7)== 7 BITS
(8)-==-- 8 BITS

(I)----AUX PORT STOP BITS

(1)==em- 1 STOP BIT
(2)m=mmm 1.5 STOP BITS
(3)===e=- 2 STOP BITS

(J)----AUX PORT PARITY
(N)----NO PARITY
(E)----EVEN PARITY
(0)----0ODD PARITY

(K)----AUX PORT HANDSHAKING
(Y)----AUX PORT TRANSMISSION CONTROLLED BY AUX PORT DSR
(N)----AUX PORT TRANSMISSION NOT CONTROLLES BY DSR



13.2 FORMAT.COM

Before diskettes can be used by an Intertec computer, they must
first be formatted. This process will erase the diskette of all
data and write certain sector-header information on the diskette
so that the operating system is able to properly locate data on
the diskette. FORMAT.COM is a versatile program that will allow
the wuser to format diskettes for both SuperBrain and CompuStar
computers.

To 1load the format program from diskette, type 'FORMAT (cr)' at
the keyboard. After 1loading, you should select the type of
diskette you wish to format. You may select single-sided (for
SuperBrain and CompuStar Model 20 computers), double-sided (for
SuperBrain QD and CompuStar Model 30 computers), or double-
sided/double-tracked (for CompuStar Model U40 diskettes). Once
your selection has been entered, you will be asked to place an
unformatted diskette into drive B and type the 'F' key to begin
formatting. When the formatting is completed, you may continue
formatting by placing another diskette into drive B and pressing
the 'F' Kkey. You may repeat this process until all of your
diskettes have been formatted. Press the 'RETURN' key to end the
formatting session.

The diskette that you format does not have to be a blank
diskette. You may  format on old diskette if you wish, but you
should remember that 'FORMAT' will destroy all data on a
diskette. However, if a the data on a diskette becomes damaged
(or if you suspect that the data is damaged), copy the diskette
onto another diskette and reformat the original. This way, you
save some (or all) of the original data and you don't 1lose any
diskettes.



13.3 64KTEST.COM

This program performs an extensive test on main memory by writing
and reading all possible binary patterns to all locations in the
random access memory (RAM). The process takes between eight and
ten minutes to complete. '

The test procedure begins by typing '64KTEST (cr)' at the key-
board. After the program is 1loaded into memory, you will be
asked to remove all diskettes from their drives. If you have a
CompuStar Disk Storage System (DSS) connected to the terminal to
be tested, either power down the DSS or disconnect the DSS from
the terminal by removing the interconnecting cable.

Once you have pressed the 'G' key to start the test, the screen
should fill with random text. The patterns on the screen should
move around. This is because the memory for the screen is also
undergoing the test. After the test is completed, the screen
will display 'RAM OK', indicating that the test was sucessful.
The test is an endless loop, and will repeat until the RED keys
are depressed simultaneously. Therefore, you can test the RAM as
long as you desire.

If an error is detected by the test, the test will stop and the
audible tone will sound continuously. Should this occur, retry
the test. If the"tone occurs frequently, please contact the
Intertec Service Department.



13.4 TX.COM

The TX utility is written in standard CP/M assembly language. TX
is designed to communicate via the computer's Main Port with the
program RX running in the destination machine. Therefore, TX is
considered the "Master" program, and RX is the "Slave" programn.
RX receives commands from TX such as "Open file", "Read incoming
data block"™, "Write block to file", and so on. For this reason,
the user should only be concerned with console operations for the
machine in which TX is running. RX receives all directions from
the communications link.

Unlike data transfer operations initiated with PIP, the TX/RX
pair perform block checksum verification, retransmission in the
event of error, and are insensitive to the type of data being
transferred. TX/RX may be used to send any type of CP/M file
without modification, including .COM files.

TX is initiated by typing the command: 'TX (cr)'. The TX program
will then '"sign-on" with an identifying message and version
number and then give the user an option to proceed or abort. The
actual console dialogue appears as:

A>TX

INTERTEC File Transfer Utility Vers 1.6
HIT CR WHEN RECEIVE MACHINE READY OR Q TO ABORT

At this point, start up RX in the destination machine (See RX.COM
in Section 13.5)

When a carriage return is entered to TX, it will attempt to
establish a linkage to the destination RX machine over the compu-
ter's Main Port. Given that a link can be established, TX will
display the message:

LINK TO SLAVE MACHINE ESTABLISHED
or, if many attempts to link fail:
UNABLE TO ESTABLISH/MAINTAIN DATA LINK

(This probably indicates that some aspect of the connection with
the destination machine is not correct, i.e. inconsistent baud
rates, improper cabling, or excessive line noise.)

The TX program then prompts the user to enter both the source
file name and the destination file name. These names must be
fully qualified, non-ambigous file references. This includes
disk specifiers.

If the specified file already exists on the receiving machine, TX
will display:



FILE ALREADY EXISTS ON RECEIVING MACHINE
and the link is terminated.

As an expediency, send the file again, but with a temporary
destination file name.

As a file is being transmitted under TX/RX, both TX and RX will
display a record count. This serves to indicate that the data is
being transferred correctly. It is normal to see a difference of
one record between the two counts upon completion of a file
transfer.

If TX detects a failure in the data link, it will output the
message:

UNABLE TO ESTABLISH/MAINTAIN DATA LINK
When a file has been transmitted, TX displays the message:

FUNCTION COMPLETE
TYPE R TO REPEAT, CR TO EXIT

If another file is to be transferred, enter the letter "R" and TX
will request another pair of file names. Entry of a carriage
return will cause TX to command RX to shutdown and both will
terminate.

There are two other messages that could be output by TX.

As each data block 1is sent, a checksum 1is calculated and
transmitted. If RX detects a discrepancy between the received
checksum and that which has been calculated for the received
data, it will request that TX re-send the block in question. If
the block cannot be received correctly after several re-transmis-
sions, the message:

HARD DATA TRANSMISSION ERROR

will be rendered. The most likely cause of this failure is bad
hardware.

If the diskette on which RX attempts to place the incoming data
file 1is write protected, or if there is not enough space to
contain the incoming file, TX will display:

RECEIVE CANNOT CLOSE FILE



13.5 RX.COM

RX is an assembly language program designed to receive data files
transmitted by TX from the computer's Main Port. It operates as
a slave to the TX program, receiving commands from TX to perform
operations on the destination machine.

RX is initiated by typing the command 'RX (cr)'. Upon initiation,
RX displays a "sign-on" message of the form:

INTERTEC File Transfer Utility Vers 1.3

From this point on, wunless an error condition occurs, no further
operator action is required.

As each data block is received, RX outputs a running count of the
data blocks received. At the end of each received file, RX
displays the message:

END-OF-FILE RECEIVED

When all files have been received, TX will command RX to
terminate and RX will display:

LINK TERMINATED

If the data link cannot be established or maintained (indicated
by a message on the TX system), it will be necessary to reset the
destination system. This 1is accomplished on the destination
computer by depressing both RED keys simultaneously.



13.6 HEXDUMP.COM

This is a system utility designed to generate a 'HEX' file from a
'COM' file, and transfer the contents out of a desired port.
Since the PIP program cannot transfer 'COM' files, this wutility
is useful in effecting file transfers with the PIP program. To
initiate the Hexdump facility, type the following at the key-
board: 'HEXDUMP (cr)'. The program will be loaded and then await
your instructions.

The first thing that the Hexdump procedure requests is the port
to which you wish to dump the file. Here enter '1' for the MAIN
port (corresponding to CP/M's PUN: and RDR: device), or '2' for
the AUXILIARY port (corresponding to CP/M's LST: device). You
must enter either a '1' or a '2', invalid entries will be
ignored. Next you may choose whether or not you wish to have the
'HEX' file echoed to the console (this will display the file as
transmitted). Enter '1' if you do not wish to have the file
echoed on the screen, or '2' if you wish to have the contents
echoed. Again, invalid entries will be ignored.

Now you are ready to enter the file name. You must enter the
drive designator, the file name and the file type. Seperate the
drive indicator from the file name with a colon (':'), and the
type from the name with a period ('.'). Press the return key
after entering the name.

Example:

A>HEXDUMP (cr)

HEXDUMP FILE UTILITY VER. 3.1

SELECT ONE OF THE FOLLOWING: (TYPE THE NUMBER)
1 - THE MAIN PORT (PUN:)
2 - THE AUX PORT (LST:)

2

SELECT ECHO ON THE CONSOLE:
1 - DO NOT ECHO ON THE CONSOLE
2 - ECHO TO THE CONSOLE
1
ENTER DISC,FILE-NAME,AND FILE-TYPE TO BE TRANSFERRED.
A:STAT.COM (cr)

FILE TRANSFER COMPLETED.



In the example above, the file STAT.COM was transfered from disk
A through the auxiliary port. HEXDUMP.COM will only transfer
files which exist on drives A and B. If you enter an erroneous
file-name or disk drive, the program will display an error mes-
sage. If HEXDUMP.COM is unable to locate the given file, another
error message will be given. When the transmission has completed,
the screen will indicate this and return to the operating system.

10



13.7 SYNCHRONOUS COMMUNICATION

Your computer system is factory configured to program the Univer-
sal Synchronous/Asynchronous Receiver/Transmitter (USART) to
operate 1in the asynchronous mode. It is possible, however, to
change this and permit the Bisync, or byte synchronous, communi-
cation mode. You will be responsible for writing the software
drivers that send and receive synchronous data through to the
MAIN port at the rear of your terminal. This section will 1in-
struct you to properly program the USART which is the interface
between the CPU and the main port of your computer.

Before proceeding, it would be helpful to read the specifica-
tion sheet for the 8251-type USART. This is located in Section
12.2 of this manual. On this sheet you are given the control
words to reprogram the USART to enable synchronous communication.
However, we shall demonstrate with an example of common type.
Also, it is important that the blue timing dipswitch, located on
the processor board, be set in accordance with procedures found
in Section 12.1 of this manual. This is necessary to coordinate
the clock pulses between the two terminals communicating in the
synchronous mode.

Both the CompuStar and SuperBrain computer systems store the
command byte for the 8251 USART in memory. To use a different
type of communication, several steps are necessary. The USART
command word must be changed in order to change the USART's
operating mode. The operating system must also be prevented from
resetting the USART during an interrupt cycle. Below is listed a
simple assembly language program which, when appended to your
communication program, should permit this type of operat on. Be
certain to execute these instructions prior to any synchronous
communication.

SYNC:
FALSE  EQU 0
TRUE EQU NOT FALSE
SUPER  EQU TRUE . MODE FOR THE SUPERBRAIN
COMPU  EQU FALSE . CHANGE IF COMPUSTAR
’ IF SUPER
USCMD  EQU OEFO1H . ADDRESS OF SUPERBRAIN COMMAND
MODE
USINS  EQU 0EFO02H . ADDRESS OF  SUPERBRAIN
INSTRUCTION
RETPNT EQU OE5F8H . ADDRESS FOR BREAK KEY RETURN
POINT
ENDIF
’ IF COMPU
USCMD  EQU OEFO1H . ADDRESS OF COMPUSTAR COMMAND
MODE
USINS  EQU OEFO2H . ADDRESS OF  COMPUSTAR

INSTRUCTION

11



RETPNT EQU OES5FEH ; ADDRESS FOR BREAK KEY RETURN
POINT

ENDIF
?
MNDAT EQU 58H ; MAIN PORT DATA
MNSTAT EQU 59H ; MAIN PORT STATUS
RESET DB 50H ; USART RESET, ERROR FLAG RESET
SYNCMD DB OCH ; SYNC COMMAND MODE - NO PARITY - 8 BI
SYNINS DB 17H ; SYNC MODE INSTRUCTION
SYNC DB 16H ; ASCII SYNC WORD
?
ORG 100H ; TBASE
DI ; DISABLE THE INTERRUPTS
IN MNSTAT ; FLUSH OUT USART BUFFERS
IN MNDAT
MVI A,RESET ; A CONTAINS USART RESET
MVI A,SYNC ; SYNC WORD
OouT MNSTAT ; SENT TO USART
ouT MNSTAT ; RESET USART
MVI A,SYNCMD ; A CONTAINS MODE FOR SYNC. COMM.
OuT MMSTAT
STA SYNMOD ; SAVE THIS MODE FOR IN CASE OF RESET
MVI A,SYNINS ; A CONTAINS USART INSTRUCTION
STA UNINS
; BYPASS THE NEXT STEP IF YOU WISH TO USE BREAK KEY
MVI A,0C9H ; THIS IS A RETURN INSTRUCTION
STA RETPNT ; SAVE IN PROPER RETURN POINT
EI ; ENABLE THE INTERRUPTS AGAIN
?
H REST OF PROGRAM HERE.....

The above example will set up the USART for synchronous communi-
cation, with 1 sync character, and a word length of eight bits.
By referencing the specification sheet for the 8251, you may
alternately change the mode word to allow 2 sync characters, a
different word length, or some other set up. Note that the return
instruction stored at RETPNT will disable the BREAK key from
resetting the USART line; clever programming will be needed to
allow this.

12



13.8 USING THE "INP:"™ AND "OUT:" FEATURES OF PIP
TO FACILITATE FILE TRANSFERS TO AND FROM THE COMPUSTAR

The CompuStar is equipped with a 'MAIN' RS-232-C serial interface
port on the rear panel. This interface should be programmed for
the following mode:

Asynchronous
1200 Baud

8 bits

1 Stop Bit
No Parity

This port is also wired so that the CompuStar appears as a
processor rather than as a terminal. If it is to be used as a
terminal, pins 2 and 3 in the RS-232-C cable must be
interchanged.

Files can be transferred using the PIP program as described in
Section 6.4 of the Operator's Manual entitled "An Introduction to
CP/M Features and Facilities." When the CompuStar transmits
serial data, the destination is designated as a 1list (LST:)
devici; when receiving, the source device is considered a reader
(RDR:).

The serial port may also be considered as an input (INP:) or
output (OUT:) port. When used in this mode, the operator has the
option of communicating to the sending/receiving device via the
CompuStar console before actual files are transferred.

Files transferred via the serial port must be in Intel hex format
or ASCII. Binary files must be converted to hex files by
utilizing the HEXGEN.ASM program before being sent to the
CompuStar. BASIC files must be saved in the ASCII format if they
are to be transferred to the serial interface.

(NOTE: When ASCII files are transferred using the INP: or OUT:
format, all data entered by the Operator on the console will also
appear in the ASCII file. Undesired data must then be edited by
using ED.COM.)

Sequence of Operation:

1. Connect CompuStar MAIN port to console input of host
computer. Be sure host computer is set to 1200 baud.

2. The 1largest program that can be transferred by PIP is 25K.
If programs are larger than 25K, then programs must be
broken down into smaller segments.

3. All commands must be entered on the CompuStar in the
following sequence.

A. To transfer ASCII file - ABC.ASM - from CompuStar to
host:

13



B.

A> PIP OUT: = ABC. ASM (cr) (Keyboard entry)

ECHO (Y/N) Y (Computer responds)
(Keyboard entry)
+ (Computer Responds)

Now the CompuStar will act like a dumb terminal for host
computer. Any keyboard entry will be sent to host computer
and displayed on screen.

+ PIP ABC.HST = CON: (cr) (Keyboard entry)
(Computer responds)
(CTRL) (B) (Keyboard entry - these
two keys at the same
time)

NOTE: Underlined characters are typed by customer.
"(cr)" represents a carriage return.

Now the file is being transferred and should be displayed on
the screen. When the file has been transferred the
operating system will show the prompt symbol.

A> PIP OUT: = EOF: (cr) (Keyboard entry)

ECHO  TY/M)Y (Computer responds)
(Keyboard entry)

+ (Computer resonds)

(CTRL) (B) (Keyboard entry - these

two at the same time)

Now the file transfer has been completed; both computers
should return to the operating system.

To transfer binary file - ABC.COM - from CompuStar to host:

14



A> PIP ABC.TST = INP: (cr) (Keyboard entry)

ECHO (Y/N) Y — (Computer responds)
(Keyboard entry)
+ (Computer responds)

Now the CompuStar will act like a dumb terminal for the
host computer. Any keyboard entry will be sent to the host
computer and displayed on the screen.

+ PIP ABC.HEX = CON: (cr) (Keyboard entry)

NOTE: The binary file on the CompuStar will be transferred
in INTEL HEX format. After the transfer use LOAD or
DDT and SAVE to change. HEX file to a binary, COM

file.
(CTRL) (2) (Keyboard entry - these
two at the same time)
End of file, Control Z? (Computer responds)
(CTRL) (Z) (Keyboard entry - these
two keys)

Now the host computer is set up to input a file. The
CompuStar will return to thef operating system with
its prompt.

A> HEXDUMP ABC.COM (cr) (keyboard entry)

At this point the file will be transferred in HEX format and
displayed on thf screen. When the transfer is complete the
CompuStar will return to the operating system.

To transfer ASCII file - ABC.PRN - to CompuStar from host:

A> PIP ABC.PRN = INP: (cr) (Keyboard entry)
ECHO (Y/N) Y (Computer responds)
- (Keyboard entry)
+ (Computer responds)

Now the CompuStar 1is ready for input form host. The
keyboard entry will be sent to the host and displayed on the
screen. Now set up commands to output from the host.

+ PIP CON: = ABC.PRN (cr) (Keyboard entry)

The file ABC.PRN on the host is now being input to the
CompuStar and displayed on the screen. After the file has
been transferred, the CompuStar should return to the
operating system; if it does not, then type (CTRL) (Z)
simultaneously.

15



2)

To transfer binary fiele - ABC.COM - to CompuStar from
host:

(NOTE: Before transferring to CompuStar, either HEXGEN.ASM
or HEXDUMP.COM must be transferred to the host.)

1) Using HEXDUMP.COM

A> PIP ABC.HEX = INP: [H] (er) (Keyboard entry)

ECHO (Y/N) Y (Computer Responds)
(Keyboard entry)

+ (Computer responds

Now the CompuStar is ready to accept input. NOTE: Since a
binary file is transferred in INTEL HEX format, the .(HEX
file on thef CompuStar can be changed using LOAD or DDT and
SAVE, to a binary file.

+ HEXDUMP ABC.COM (cr) (keyboard entry)

The file 1is now being transferred and also displayed on
the screen. When the transfer is complete, the CompuStar
Will return to the operating system.

Using HEXGEN.ASM
Look at source listing:

ORG 6000H

LXI SP 6U400H

LXI D, 6000H ¥*ending address
LXI H, 100H ¥beginning address

The origin and the SP will need to be modified for your
particular system. (For example: 32K systems use ORQG
5000H, and SP, 5400H.) You may also change H,D to suit
program size; register H is loaded with the end adress of
the program to be transferred, and register D has the
beginning address (most programs begin at 100H). Now run
assembler to generate HEXGEN.HEX. You are ready to begin.

A> PIP ABC.HEX = INP: [H] (Keyboard entry)

ECHO (Y/N) X (Computer responds)
(Keyboard entry)

+ (Computer responds)

At this point the CompuStar is ready for inputr and the
host must be set up to output the HEX file.
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+DDT (Keyboard entry)
Version 1.4 (Computer responds)

Now we have loaded DDT into the host system.

IABC.COM (cr) (Keyboard entry)

=R (er)

NEXT PC (Computer Responds)

0AOO0 0100 (These two numbers are
the end and starting
address)

~-IHEXGEN.HEX (cr) (Keyboard entry)

=R (ecr)

NEXT PC (Computer responds)

60B8 0100

At this point the host computer has 2 programs loaded into
memory, one above the other. One is the program to be
transferred, and the other to generate the INTEL HEX
format.

-G6000 (ecr) (Keyboard entry)
(The number is the
same as ORG in the
source listing)

Now the file is being transferred and will be displayed on
the screen. After the program has been transferred, the
CompuStar will return to the the operating system.

3) To change back to a binary file, follow this procedure:

A> LOAD ABC.HEX (ecr) (Keyboard entry)

LAST ADDRESS XXXX (Computer responds)
FIRST ADDRESS XXXX

BYTES READ XXXX

RECORDS WRITTEN XX

A>

Now there are two files: one HEX and one binary.

or
A> DDT ABC.HEX (cr) (Keyboard entry)

Version 1.4 (Computer responds)
Next PC _

ABCD 0100

(CTRL) (C) (Keyboard entry - bot

keys at same time)
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A> SAVE XX ABC.COM (ecr) (Keyboard entry)

NOTE: XX = A times 16 + B
under NEXT

Now there are two files: one .HEX and one binary.

18
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VERSION 3.1 DISK OPERATING SYSTEM SOFTWARE RELEASE

The Disk Operating System on many Intertec computer systems now
features many enhancements. This new DOS will run on any
SuperBrain or SuperBrain QD video computer system which is
in current production. These software changes are designed to
provide greater operator efficiency, more powerful software, and
more flexible computer usage. These changes are listed below, and
a further explanation of their use is described Tater in this
document.

- Audible feedback with each key depression (selectable)
- Key repeat after key is held down

- Type-ahead permitting 128 characters to be entered ahead
of computer

- Time of day maintained by the operating system

- Date kept by the operating system, including end-of-month
and end-of-year checks

- Synchronous communication capability via the MAIN serial
I/0 port

- Data Set Ready (DSR) can be checked prior to output on
the MAIN port before transmission to enable 'handshaking’
(selectable)

- Redefinable Numeric Keypad, allowing any value to be
assigned to any key on the pad

Contact the Customer Service Department at the address above for additional information on this hulletin.
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OPERATION ENHANCEMENTS

Audible Feedback

The audible feedback feature is designed to provide a tone with
each key depression. The purpose of the feedback is to allow
faster data entry by informing the operator whenever a key is
depressed. This feature can be easily selected during terminal
operation or can be automatically selected upon system power-up.

To enable the feedback feature, simply display a Control-B (02H).
This will 'toggle' the key click feature and turn it “on if it is
off, or vice versa. The CONFIGUR program will permit you to set
the click on or off on system power-up, and hence, relieve you of
any further action. (See Technical Bulletin concerning CONFIGUR
operation.)

Key Repeat

When a key remains depressed for more than 600 milliseconds, the
key value will repeat at a rate of approximately 30 per second.
This will allow faster data entry for aplications such as word
processing, text editing, and program displays where a 'banner'
is required.

Type-ahead

The input on DOS version 3.1 is saved if the operator enters data
faster than the computer can accept it. Up to 128 characters are
stored when typed, and delivered only when needed. It is now
possible to enter commands to an application program as it is
being loaded from the disk and not lose any characters. Your
input will appear after the program has been loaded, and the
program will execute the commands as if you had just entered
them. If you type more than 128 characters ahead of the computer
system, the bell will ring. This indicates that the buffer s
full, and further typing will be ignored by the system.

Contact the Customer Service Department at the address above for additional information on this bulletin.
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Notes

It should be noted that some programs will not work with the
type-ahead feature. An example is the 'DIR' command, which dis-
plays the directory contents of a diskette. By definition, a
directory display is interrupted if a key is depressed during the
display. If the 'DIR' command receives a key from the type-ahead
feature, it doesn't know if the key was just entered, or if it
came from the buffer. In either case, the display is disrupted
and a character is lost. Experiment with the system to see which
programs will not tolerate type-ahead.

ADDED CONVENIENCES
Time

The Operating System will now keep the time of day. The time is
maintained in ASCII, and therefore, its contents are displayable
at any time and no conversion is necessary. The location of the
time is 42 through 4A Hexadecimal so these locations cannot be
used by the programmer. The time is kept in military format with
values ranging from 00:00:00 to 23:59:59. At midnight the time
resets itself and also changes the value of the date. (See the
subsection entitled 'Date' for more information.)

The time may be displayed upon the screen in the wupper right
corner. This feature may be disabled if such a display 1is not
desired. By displaying a Control-T (14H), the time display is
'toggled' either on or off. Also, the display can be made to
remain on or off upon system power-up via the CONFIGUR program.
The time is always maintained by the operating system even if the
the time display is disabled.

The time may be set with the 'TIME' command. This is a system
program supplied on the distribution diskette. To set the time
type 'TIME' followed by the current time. The time must be en-
tered in military format (hh:mm:ss), and separating colons must
be supplied. If an invalid number is entered for the time, then
the operator istwarned, and the time is not set.

Contact the Customer Service Department at the address above for additional information on this bulletin.



INTERTEC TECHNICAL BULLETIN

j E %@MS 10S - 912A

® Corporate Headquarters: 2300 Broad River Road, Columbia, South Carolina 29210 ¢ 803/798-9100 @ TWX: 810-666-2115

DATE OF THIS RELEASE _ .. May, 1981 page _4 _ofF .8 _ BULLETIN #._B051029 o
CompuStar 20,30 (Stand-Alone)

ASSEMBLY NAME/NUMBER . DOS Diskettes ~~ ~ propucrSuperBrain, SuperBrain QD

REFERENCE Eco# . £051041 p5ierriuTteD To__BsCsD,F,G,1 APPROVED

Note that when the time display is enabled, it takes precedence
over anything which may be displayed upon the screen and will
over-write any characters which would have been displayed on the
last nine positions of the first line. It is not possible to use
these positions for data display if the time display is enabled.
Note also that this is a 'software clock' and may be 1inaccurate
as much as several seconds per day.

Date

The Operating System will now keep the date. The date is located
at locations 4B through 4D Hexadecimal. These locations are now
reserved and may not be used by the programmer. The date is
maintained in packed binary-coded decimal, or BCD, format. The
three bytes storing the date are for the month, day, and year,
respectively (the year is the last two digits only). At midnight,
the Operating System will increment the day by one, and then
check for end of month. If it is the end of the month, the month
is incremented. The system will also check for the end of the
year.

The date may be queried or set with a new command called ‘'DATE'.
This is a system program located on the distribution diskette. To
set the date, type in.'DATE' followed by the new date in the form
of mm/dd/yy. If you enter an invalid date, you will be warned so
and the date will not be set. To view the date, type in 'DATE' by
itself. This will display the current date.

Other Commands

The suffix '-22', which was appended to system commands on pre-
vious software releases, has been omitted from all programs on
version 3.1. This suffix was to distinguish CP/M version 2.2
programs from CP/M version 1.4 programs. The suffix is no longer
needed and will be excluded.

Contact the Customer Service Department at the address above for additional information on this bulletin.
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INPUT/OUTPUT ENHANCEMENTS

Synchronous Communication

The MAIN serial port on the rear of the computer can now be
programmed for limited synchronous (Bi-Sync) communication. Syn-
chronous protocol sends the data over the transmission lines at a
timed rate and does not rely upon start- and end-of-data indica-
tors. When data is not available for transmission, the universal
synchronous/asynchronous receiver/transmitter (USART) enters the
‘synchronous 1idle' mode and transmits a SYNC byte in 1lieu of
data. The receiving USART will intercept this and enter the
"hunt' mode awaiting resumption of data transmission.

The USARTs must be programmed upon power-up in order that proper
operating mode and other parameters can be determined. When the
initial programming command indicates that the operating mode is
synchronous, the USART next expects a SYNC character that will be
transmitted when the USART enters synchronous idle mode. The
value of this SYNC character 1is stored with the operating system,
and can be set via the CONFIGUR program. Also, you may specify
whether one or two SYNC characters should be sent to the USART.

It is the respon51b111ty of the user to write his own routines to
initiate Start-of-Header (SOH), Start-of-Text (STX), End-of-Text
(ETX), and End-0f- Transmission (EOT) sequences for Bi-Sync
communication. The support offered by the Operating System is
only to insure that the USART will be properly programmed wupon
power-up whenever the BREAK key is depressed. Also take care in
selecting the clock settings on the blue dipswitch located on the
upper right corner of the processor board. This switch will
select the TX «clock and the RX <clock - refer to Technical
Bulletin #B010009 found elsewhere in the Operator's Manual for
explicit instructions.

Contact the Customer Service Department at the address above for additional information on this bulletin.



INTERTEC TECHNICAL BULLETII
j E DATA DS - 912
SYSEMS

® Corporate Headquarters: 2300 Broad River Road, Columbia, South Carolina 29210 e 803/798-9100 ¢ TWX: 810-666-2115

DATE OF THIS RELEASE... . May, 1981 page .6 oF..8 _BuLLeTIN #_B051029 .
) CompuStar 20,30 Stand-Alone&

ASSEMBLY NAME/NUMBER_..__DOS Diskette ~~~~~ propuctsSuperBrain,SuperBrain Q

REFERENCE Eco#.. E051041 pistriuTep TO..__. B3sCsD,F,6G,1 APPROVED __ ..

Synchronous communication is complicated to implement, and it is
advised that the user be well educated on this subject before
attempting to communicate in synchronous mode. Currently, the
Operating System performs no check for parity error, framing
error, or overrun error. You will have to modify the BIOS listing
supplied on your distribution diskette and merge it into the
Operating System to include these checks and any re-transmission
of data as required. Most peripherals use asynchronous communica-
tion, and you should ensure that your peripheral will permit
synchronous communication before attempting to program the MAIN
port.

Data Set Ready on MAIN Port

Quite often a peripheral device will signal the host computer
when it is able to receive a character for processing. This is
known as handshaking, because the computer and the device are in
constant communication with each other. The MAIN port will now
accept the DSR to be checked prior to any transmission of data.
If the peripheral device is not ready to accept <characters, the
computer will wait until it is. If this check is not desired, it
can be bypassed. This setting can be selected in the CONFIGUR
program.

KEYPAD REPROGRAMMING

The 18 keys on the numeric keypad can now be reprogrammed to
return different values other than those shown on the face of the
key cap. This feature allows the user to assign any value to any
key and provides greater flexiblilty ™in using your computer's
keyboard. Applications using this include word processors, text
editors, and custom application programs which recognize special
values as conditional input. By reassigning the key values and
changing the key caps, the user can configure his system in
literally hundreds of ways.

Contact the Customer Service Department at the address above for additional information on this bulletin.
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Special note is needed concerning the cursor keys on the extreme
right of the keypad. These keys will position the ~cursor upon
input, i.e., when the key is depressed. After the cursor has been
moved by these keys, the input value is substituted with another
value, namely, the ASCII value corresponding to the action taken.
If you change the values of these keys, then input cursor posi-
tioning will not occur. However, if any key is assigned 81H, 82H,
83H, or 85H, then the cursor will be positioned upon input left,
right, up, or down, respectively.

The keys on the keypad can be changed with the CONFIGUR program.
You may assign any key a value of from OOH to FFH. When
reassigning the keys, note that the following values have special
meaning to the input routine in the Operating System:

17H (Control-W) Turns on/off the computer's ability to
scroll the video display. If any key is assigned this
value and that key is depressed, the cursor may
disappear after the 24th line on the screen.

80H Begins the BREAK sequence out of the MAIN port. The BRK
line on the USART will become high for approximately
250 milliseconds and will interrupt any data
transmission. The USART is also reset and is sent the
command word.

81H Cursor Left. The cursor is moved one position to the
left, and the value 08H is returned.

82H Cursor Right. The cursor is moved one position to the
right, and the value 06H is returned.

83H Cursor Up. The cursor is positioned one line up, and
the value OBH is returned.

85H Cursor Down. The cursor is positioned one line down,
and the value OAH is returned.

Contact the Customer Service Denartment at the address above for additional information on this bulletin
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Control Code Chart

The following 1is a list of the hexadecimal equivalents of the
control codes. The CONGIGUR program accepts only hexadecimal
values when reassigning the keypad, so these are listed as a
programmer convenience. Use caution when reassigning the values
on the keypad, and recall that you may enter 'R' to restore the
pad to its original configuration if you desire.

Ctri-A O1H Ctr1-4 OAH Ctr1-S 13H
Ctr1-B 02H Ctri-K OBH Ctrl1-T 14H
Ctrl1-C O3H Ctri1-L OCH Ctr1-U 15H
Ctr1-D 04H Ctr1-M ODH Ctri1-Vv 16H
Ctr1-E 05H Ctrl1-N OEH Ctri-W 17H
Ctrl1-F 06H Ctr1-0 OFH Ctri-X 18H
Ctrl1-G 07H Ctri-P 10H Ctri1-Y 19H
Ctrl1-H 08H Ctr1-Q 11H Ctri-Z 1AH
Ctrl1-1 09H Ctr1-R 12H

Contact the Customer Service Department at the address above for additional information on this bulletin.
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INFORMATION CONCERNING CONFIGUR.COM VERSION 3.2

The system program CONFIGUR has been changed in order to support
the new Operating System version 3.1. This new version of
CONFIGUR performs all of the functions of the previous version.
However, new functions have been added to enhance operational
characteristics. This technical bulletin will describe the
operating of the CONFIGUR utility. Below are listed the new
features that CONFIGUR will perform.

- Enable/Disable Time Display upon system power-up

- Enable/Disable Key-Depressed Feedback upon system power-
up

- Enable/Disable DSR check on the MAIN serial port

- Select Synchronous or Asynchronous operating mode for the
MAIN serial port

- Select Number of SYNC Characters for MAIN port operating
in Synchronous mode

- Select SYNC Character value for MAIN port operating in
Synchronous mode

- Reprogram the 18-key numeric keypad for any new values,
including special cursor-positioning keys

Contact the Customer Service Department at the address above for additional information on this bulletin.



INTERTEC TECHNICAL BULLETIN

j E QYAST’@MS IDS -912A

® Corporate Headquarters: 2300 Broad River Road, Columbia, South Carolina 29210 e 803/798-9100 ¢ TWX: 810-666-2115

DATE OF THIS RELEASE.. May, 1981  ~ paGe 2 _oF _6 _BULLETIN #_.B051030

ASSEMBLY NAME/NUMBER . CONFIGUR.COM__VERSION 3.2 __ _  propucT._ DOS Diskette

REFERENCE Eco# E051041  pisTriBuTteEDTO. . BsC,D,F,G,I ~  ApPROVELL____... .
OPERATION

Operating Frequency

Your computer system can operate at either 50 or 60 Hertz. You
may select either frequency. It is important that the correct
frequency be chosen or the USARTs and the real-time clock will
not properly operate.

Disk Write Verification

You may select to have the Operating System perform disk
read-back verification after each floppy disk write. This feature
will 'double-check' the write operation, and attempt an automatic
retry if the disk write did not occur properly.

Time Display Enable/Disable

If you wish for the time of day to be constantly displayed in the
upper right corner of the screen upon power-up, you may select
this feature here. Note that the time 1is always maintained
internally, even if you choose not to display it. Also note that
this setting is only for power-up, and you may select/deselect
the time during operation by displaying a Control-T (14H).

Key Click Enable/Disable

You may choose to have the audible feedback feature enabled wupon
system power-up. Whenever the audible feedback is enabled, the
computer will inform the operator with a slight 'click' at each
ey depression. Note that this setting is only for system power-
up, and the key click feature can be changed during operation by
displaying a Control-B (02H).

Contact the Customer Service Department at the address above for additional information on this bulletin.
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Main and Aux Port Operation

Choosing these selections will permit you to change the operating
parameters . of the MAIN and AUX serial 1/0 ports located on the
rear of your computer. The details of this selection are covered
below including which ports are applicable for a given feature.

Operating Mode (MAIN Port Only)

The MAIN port operating mode selections are synchronous and
asynchronous. Be certain that the peripheral with which you are
communicating is capable of operating in the same mode; they
cannot be different. Note also that when changing to synchronous
mode, you may need to change the number of SYNC Characters and
the SYNC Character value. When changing to the asynchronous mode,
you may need to change the number of stop bits.

Baud Rate (MAIN and AUX Ports)

A wide range of baud rates can be selected for the port including
rates from 9600 baud (approximately 960 characters/second) to 50
baud (5 characters/second). Select the baud rate needed to
communicate with your peripheral.

Number of SYNC Characters (MAIN Port Only)

This selection will affect the number of SYNC Characters sent to
the USART upon system power-up. Select either one or two.

Number of Stop Bits (MAIN and AUX Ports)

This selection will choose the number of stop bits sent after
each character when the port is operating in asynchronous mode.
Select either 1, 1.5, or 2 stop bits.

Contact the Customer Service Department at the address above for additional information on this bulletin.
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Character Length (MAIN and AUX Ports)

You may select the length of the character to be transmitted and
received. Many selections are provided to insure compatibility
with older TTY and Baudot machines. Usually eight bits is the
standard character length. You may, however, select 5, 6, 7, or 8
bit character lengths.

Parity (MAIN and AUX Ports)

You may choose to check parity with each transmission. This will
provide a limited 'checksum' to help insure that proper
transmission has occurred. However, if parity is enabled, the
application program will have to test the USART status register
for parity error. You may also select Even or 0dd parity. If you
choose to check parity, be certain that the device with which you
are communicating matches your setting.

Handshaking (MAIN and AUX Ports)

If you wish to check Data Set Ready prior to each character
transmission, you should enable this function. This will permit a
peripheral device to signal the computer whenever it cannot
receive anymore characters.

SYNC Character Value (MAIN Port Only)

The SYNC Character is the byte that is sent to the USART after it
has been programmed for synchronous communication. Generally,
the ASCII value of 13H (SYN) is used, but any binary value may be
substituted. Make certain that the SYNC Character value matches
that of the peripheral device with which you are communicating.
Enter the hexadecimal number desired.

Contact the Customer Service Department at the address above for additional information on this bulletin,
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KEYPAD REPROGRAMMING

The 18 key numeric keypad on the right side of the keyboard can
be reprogrammed to any input values desired. You may, for
example, wish to invert the numeric keys on the pad. They will
then correspond to 'telephone style' with 1-2-3 on the top row
and 7-8-9 on the bottom. You may wish to replace the keys with
control-codes which are accepted by a word processing or text
editing program. The key cap values could then be changed to
descriptive messages which are easier to learn and understand.
Any value from OOH to FFH can now be assigned to the numeric keys
with version 3.2 of CONFIGUR.

When this selection is entered, an image of the keypad appears on
the screen. To change the value of any key, depress the 'TAB' key
until the cursor is over the key you wish to change. Then press
the escape (ESC) key to indicate the change needed. The cursor
will position itself on the last line, and a blinking asterisk
will replace the cursor on the key being changed. Enter the new
hexadecimal value for this key. Your input must be wvalid hex
numbers between O0-F as invalid numbers will not be accepted.
Press the 'RETURN' key when you are finished.

To restore the keypad to its original values press the 'R' key
instead of the ESC or TAB keys. The screen will be updated
instantly, and the cursor will be repositioned at the beginning
of the display. When all changes have been entered, pressing the
'RETURN' key (instead of the ESC or TAB keys) will return you to
the main menu of selections.

Special note is needed concernindg the cursor keys on the extreme
right of the keypad. These keys will position the cursor upon
input, i.e., when the key is depressed. After the cursor has been
moved by these keys, the input value is~substituted with another
value, namely, the ASCII value corresponding to the action taken.
If you <change the values of these keys, then input cursor
positioning will not occur. However, if any key is assigned 81H,
82H, 83H, or 85H, the cursor will be positioned left, right, up,
or down, respectively.

Contact the Customer Service Department at the address above for additional information on this hbulletin
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Control Code Chart

The following 1is a 1list of the hexadecimal equivalents of the
control codes. The CONGIGUR program accepts only hexadecimal
values when reassigning the keypad, so these are listed as a
programmer convenience. Use caution when reassigning the values
on the keypad, and recall that you may enter 'R' to restore the
pad to its original configuration if you desire.

Ctr1-A O1H Ctr1-d OAH Ctr1-35 13H
Ctr1-B 02H Ctr1-K O0BH Ctrl1-T 14H
Ctri1-C 03H Ctri-L OCH Ctr1-U 15H
Ctrl1-D 04H Ctr1-M ODH Ctr1-V 16H
Ctri-E O5H Ctri1-N OEH Ctr1-W 17H
Ctrl-F 06H Ctr1-0 OFH Ctr1-X 18H
Ctrl1-G 07H Ctr1-P 10H Ctri-Y 19H
Ctr1-H 08H Ctr1-Q 11H Ctrl1-2Z 1AH
Ctr1-1 09H Ctr1-R 12H

After all corrections have been entered, pressing the 'RETURN'
key will save your new parameters on the disk. This must be done
at the main menu of selections. Then press both RED keys when
instructed to force a 'cold boot' of the Operating System and
properly load your newly changed parameters.

Contact the Customer Service Department at the address above for additional information on this bulletin.



STATEMENT OF LIMITED WARRANTY

For ninety (90) days from the date of shipment from our manufacturing plant at 2300 Broad River Road, Columbia, South Carolina, Intertec warrants, to
the original purchaser only, that its products, excluding software products, will be free of defective parts or components and agrees to replace or repair any
defective component which, in Intertec’s judgment, shall disclose to have been originally defective. Intertec neither offers nor implies any warranty
whatsoever on any software products. Furthermore, Intertec’s obligations under this limited warranty are subject to the foliowing conditions:

LIMITED WARRANTY REPAIRS

Unless authorized by written statement from Intertec, all repairs must be done by Intertec at our plant in Columbia, South Carolina. Return of any and all
parts and/or equipment must be freight prepaid and accompanied by an Intertec Return Material Autharization number which must be clearly visible on the
customer’s shipping label. Return of parts or equipment contrary to this policy shall result in the material being refused, and the customer being invoiced
for any replacement parts, if any were previously issued, at Intertec’s standard prices.

When making repairs or replacing parts in accordance with this limited warranty, Intertec reserves the right to alter and/or modify specifications of this
equipment.

Upon completion of the repairs, Intertec will return the equipment, freight collect, directly to the customer from whom it was sent via UPS or equivalent
ground transportation.

Authorization to return equipment for repair can be obtained by writing Intertec at the address stated herein or by calling our Customer Service
Department at 803/798-9100.

In the event Intertec shali authorize repair of its equupment in writing, by-an authorized repair agent, then Customer shall bear aII shipping, packing,
inspection and insurance costs necessary to effectuate repairs under this warranty.

EXCLUSIONS

The Limited Warranty provided by Intertec Data Systems Corporation does not include:

(a) Any damage or defect caused by injuries received in shipment or any damage caused by unauthorized repairs or adjustments. The risk of loss or
damage to the equipment shall pass to the Customer upon delivery by Intertec to the carrier at Intertec’s premises.

(b) Repair, damage or increase in service time caused by failure to continually provide a suitable installation environment including, but not limited to,
the failure to provide, or the failure of, adequate electrical power, air-conditioning, or humidity control.’

(c) Repair, damage or increase in service time caused by accident or disaster, which shail include, but not be limited to, fire, flood, water, wind, lightning,
transportation neglect, misuse and alterations, which shall include, but not be limited to, any deviation from the original physical, mechanical or electrical
design of the product.

(d) Any statements made about the equipment by salesman, dealers or agents unless such statements are in a written document sigred by an officer of
Intertec Data Systems Corporation. Such statements do not constitute warranties, shall.not be relied on by the buyer, and are not part of the contract for
sale.

(e) Any damage arising out of any application for its products other than for normal commercial and industrial use, unless such application is, upon
request, specifically approved in writing by Intertec. Intertec products are sophisticated data processing units and are not sold or distributed for personal,
family or household purposes.

This Class A equipment generates, uses, and can radiate radio frequency energy and if not installed and used in accordance with the instructions
manual, may cause interference to radio communications. As temporarily permitted by regulation it has not been tested for compliance with the limits for
Class A computing devices pursuant to Subpart | of Part 15 of FCC Rules, which are designed to provide reasonable protection against such interference.
Operation of this equipment in a residential area is likely to cause interference in which case the user at his own expense will be required to take whatever
measures may be required to correct the interference.

(f) Software, including either source code, object code or any computer program used in connection with our equipment, whether purchased directly
from Intertec or from an independent source.

WAIVER OF ALL EXPRESS OR IMPLIED WARRANTIES

Our limited warranty to repair or replace defective parts or components for ninety (90) days after shipment from our Columbia plant is being offered in
lieu of all express or implied warranties.

INTERTEC MAKES NO EXPRESS WARRANTY OTHER THAN THE LIMITED WARRANTY SET FORTH ABOVE, CONCERNING THIS PRODUCT OR ITS
COMPONENTS, NOR DO WE IMPLIEDLY WARRANT ITS MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

All statements, technical information and recommendations contained in this and related documents are based on tests we believe to be reliable, but the
accuracy or completeness thereof is not guaranteed.

THE FOREGOING LIMITED WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, EXCEPT AS TO CONSUMER GOODS IN
WHICH CASE THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE APPLY ONLY FOR THE PERIOD OF
THE LIMITED WARRANTY.

PURCHASERS OF CONSUMER PRODUCTS SHOULD NOTE THAT SOME STATES DO NOT ALLOW FOR THE EXCLUSION OF CONSEQUENTIAL
DAMAGES OR THE LIMITATION OR THE DURATION OF IMPLIED WARRANTIES SO THE ABOVE EXCLUSION AND LIMITATION MAY NOT BE
APPLICABLE.

THIS LIMITED WARRANTY GIVES THE PURCHASER SPECIFIC LEGAL RIGHTS, AND THE PURCHASER MAY ALSO HAVE OTHER RIGHTS WHICH
MAY VARY FROM STATE TO STATE.

LIMITATION OF REMEDIES

INTERTEC SHALL NOT BE LIABLE FOR ANY INJURY, LOSS OR DAMAGE, DIRECT OR CONSEQUENTIAL, TO PERSONS OR PROPERTY CAUSED
EITHER DIRECTLY OR INDIRECTLY BY THE USE OR INABILITY TO USE ITS PRODUCTS AND/OR DOCUMENTS. SUCH LIMITATION IN LIABILITY SHALL
REMAIN IN FULL FORCE AND EFFECT EVEN WHEN INTERTEC MAY HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH INJURIES, LOSSES OR
DAMAGES.

Before purchasing or using, the Customer shall determine the suitability of Intertec’s products and documents for his intended use and assumes all risk
and fiability whatsoever in connection therewith.

THE LIMITED WARRANTY TO REPLACE OR REPAIR PARTS OR COMPONENTS FOR NINETY (90) DAYS IS THE EXCLUSIVE REMEDY PROVIDED TO
THE CUSTOMER AND THE LIABILITY OF INTERTEC WITH RESPECT TO ANY OTHER CONTRACT, SALE OR ANYTHING DONE IN CONNECTION
THEREWITH, WHETHER IN CONTRACT, IN TORT, UNDER ANY WARRANTY, OR OTHERWISE, SHALL NOT EXCEED THE PRICE OF THE PART OR
COMPONENT ON WHICH SUCH LIABILITY IS BASED.

Rights under this warranty are not assignable without the express prior consent, in writing, of Intertec Data Systems Corporation, and, regarding the
terms of such consent in writing, the assignee shall haveé no greater rights than his assignor.

In the event the Customer has any problem or complaints arising out of any breach of our limited warranty, including a failure to make repairs in
accordance with the warranty, or unsuccessful repair attempts by an authorized repair facility, the Customer is encouraged to inform Intertec, in writing, of
his or her problem or complaint. Any such writing should be addressed to Intertec Data Systems Corporation, 2300 Broad River Road, Columbia, South
Carolina 29210, and should be marked with the phrase ‘‘Warranty Claim.”



][ INTE?TEC
SYST EMS.

CORPORATE HEADQUARTERS e 2300 BROAD RIVER ROAD e COLUMBIA, SOUTH CAROLINA 29210 e 803/798-9100



