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FOREWORD

The NCR DECISION MATE V System Technical Manuals are de-
signed to provide both hardware and software information: they
are intended for designers, system integrators, programmers, and
other interested persons who require detailed information on the
construction and operation of the NCR DECISION MATE V.

Problems arising from any changes that you make to the
hardware or software of the NCR DECISION MATE V are your
responsibility. NCR cannot assist in resolving problems that may
arise when making changes to the hardware or software.

The first manual provides general information on the NCR
DECISION MATE V and its various options. Information is
included on how to identify the various models and kits that are
available. The hardware description includes information about
the I/O bus, signal levels, power requirements, and plug/pin
assignments.

The other manuals provide information on the various opera-
ting system software used with the NCR DECISION MATE V. The
software descriptions include information for using system rou-
tines at machine code level.

The appendices provide schematics, component locations,
software listings, and other information that may be helpful to
the user of these manuals.
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In the NCR DECISION MATE V System Technical Manual series,
the chapters are arranged in numeric sequence and the appendices
in alphabetic sequence:

Hardware — Chapters 1 and 2, Appendix A

CP/M-80 — Chapter 3, Appendix B

MS-DOS — Chapter 4, Appendix C
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CP/M-86 SOFTWARE FOR INPUT/OUTPUT

CP/M-86 SYSTEM OVERVIEW

CP/M -86 is an operating system that loads from flexible disk
into read/write memory. A set of frequently used utilities reside in
memory, while others are loaded from disk as required.

Features of CP/M-86 in your NCR DECISION MATE V in-
clude field specification of one to eight logical drives (two flexible
disk drives, six Winchester disk drives as three units). Any par-
ticular file can reach the full drive size. Users of CP/M-86 are
physically separated by user numbers, with facilities for file copy
operations from one user area to another. Powerful relative-record
random access functions are present in CP/M-86 that provide
direct access to any of the 65536 records of an eight-megabyte
file. CP/M-86 also includes an Intel-compatible assembler (ASM86)
and a debugging utility (DDT86), with which you can load, test,
and save programs.

The first three tracks of surface 0 of your operating system
flexible disk contain only the loader program. The operating sys-
tem itself (CPM.SYS) resides on disk in much the same way as
the CP/M-86 utilities. During initialization this loader is present in
memory between 2000H and 5000H. The addresses below the
loader are left free for ROM selection. The operating system is
initially loaded to 6000H. As the final stage of the initialization
procedure, the operating system is moved downwards in memory
to the top of the 8086 interrupt vector area (400H), thus over-
writing the loader. The BIOS program for your NCR DECISION
MATE V starts 25600H bytes above 400H. The segment registers
CS and DS are each set to the paragraph value 40H. With the
operating system loaded, you have approximately 38 KB at your
disposal in a 64 KB NCR DECISION MATE V.

The GENCMD utility (described in detail in the CP/M-86
Manual, which you received with your operating system flexible
disk) allows you to choose from a number of memory models:
you can make use of independent segments, where the ‘‘base
page” of length 100H is written by the operating system to the
beginning of the data segment. Alternatively, you can set up an
8080 memory model, where CS and DS address the same area in
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memory, so that the base page corresponds to the page zero
(first 100H bytes of memory) of CP/M-80 software. However, you
should note that location 5 in the base page does not contain the
CP/M-80 page zero jump instruction, and that the IOBYTE is
not present. (The IOBYTE is situated in the BIOS program at lo-
cation 258BH relative to paragraph 40H.)

The CP/M-86 base page consists of the following elements:

Bytes 0-2:
The address in 24 bits (four uppermost bits in byte 2 = zero)
of the last location in memory used by the code segment. In
the 8080 memory model, this value can never exceed OFFFFH.
Bytes 3-4:
The value in 16 bits of the base paragraph of the code segment.
Byte 5:
Value 1 to denote 8080 memory model.
Bytes 6-0AH :
Information as in bytes 0-4, this time for data segment. Byte
OBH is unused.
Bytes OCH-OEH :
Length of area used by the extra segment.
Bytes OFH-10H:
Base paragraph of the extra segment. Byte 11H is unused.
Bytes 12H-17H:
As in bytes OFH-10H, this time for stack segment. (The CCP
area includes a 96-byte default stack area.) Byte 17H is unused.
Bytes 18H-1DH, 1EH-23H, 24H-29H, 2AH-2FH :
Four optional groups which may be required for programs
executing under the compact memory model (see CP/M-86
Manual).
Bytes 30H-5BH :
Not currently used.
Bytes 5CH-7FH:
Default FCB.
Bytes 80H-OFFH:
Default buffer.

CP/M-86 SYSTEM OVERVIEW
FOR CP/M-80 PROGRAMMERS
CP/M-86 GENERAL CHARACTERISTICS
CP/M-86 contains all facilities of CP/M-80 with additional features

to account for increased processor address space of up to a mega-
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byte (1,048,576) of main memory. Further, CP/M-86 maintains
file compatibility with all previous versions of CP/M. The file
structure of version 2 of CP/M is used. Thus, CP/M-80 and CP/M-86
systems may exchange files without modifying the file format.

CP/M-86 resides in the file CPM.SYS, which is loaded into
memory by a cold start loader during system initialization. The
cold start loader resides on the first three tracks of the system
disk. CPM.SYS contains three program modules:

The Console Command Processor (CCP),
the Basic Disk Operating System (BDOS),
the Basic I/O System (BIOS).

The operating system executes above the reserved interrupt
locations, while the remainder of the address space is partitioned
into as many as eight non-contiguous regions, as defined in a BIOS
table. Unlike CP/M-80, the CCP area cannot be used as a data area
subsequent to transient program load; all CPM.SYS modules
remain in memory at all times, and are not reloaded at a warm
start.

Similarly to CP/M-80, CP/M-86 loads and executes memory
image files from disk. Memory image files are preceded by a
“header record,’”” which provides information required for proper
program loading and execution. Memory image files under CP/M-86
are identified by a “CMD?”’ file type.

Unlike CP/M-80, CP/M-86 does not use absolute locations for
system entry or default variables. The BDOS entry takes place
through a reserved software interrupt (INT 224), while entry to
the BIOS is provided by a new BDOS call. Two variables main-
tained in low memory under CP/M-80, the default disk number
and I/O Byte, are placed in the CCP and BIOS, respectively.
Dependence upon absolute addresses is minimized in CP/M-86 by
maintaining initial “base page’’ values, such as the default FCB and
default command buffer, in the transient program data area.

The GENCMD (Generate CMD) utility replaces the LOAD pro-
gram of CP/M-80, and converts the hex files produced by ASM-86
or Intel utilities into memory image format suitable for execution
under CP/M-86. In addition, a variation of GENCMD, called
LMCMD, converts output from the Intel LOC86 utility into CMD
format.

A group consists of segments that are loaded into memory as
a single unit. Since a group may consist of more than 64KB, it
is the responsibility of the application program to manage segment
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registers when code or data beyond the first 64 KB segment is
accessed.

CP/M-86 supports eight program groups: the code, data, stack
and extra groups as well as four auxiliary groups. When a code,
data, stack or extra group is loaded, CP/M-86 sets the respective
segment register (CS, DS, SS, or ES) to the base of the group.
CP/M-86 can also load four auxiliary groups. A transient program
manages the location of the auxiliary groups using values stored by
CP/M-86 in the user’s base page.

CP/M-80 AND CP/M-86 DIFFERENCES

The structure of CP/M-86 is as close to CP/M-80 as possible, in
order to provide a familiar programming environment which allows
application programs to be transported to the 8086 and 8088 pro-
cessors with minimum effort.

Due to the nature of the 8086 processor, the fundamental
difference between CP/M-80 and CP/M-86 is found in the manage-
ment of the various relocatable groups. Although CP/M-80 refer-
ences absolute memory locations by necessity, CP/M-86 takes
advantage of the static relocation inherent in the 8086 processor.
The operating system itself is loaded directly above the interrupt
locations, at location 0400H, and relocatable transient programs
load in the best fit memory region. Transient programs will load
and run in any non-reserved region.

To make a BDOS system call, use the reserved software inter-
rupt # 244. The jump to the BDOS at location 0005 found in
CP/M-80 is not present in CP/M-86. However, the address field
at offset 0006 in the base page is present so that programs which
“size’’ available memory using this word value will operate without
change. CP/M-80 BDOS functions use certain 8080 registers for
entry parameters and returned values. CP/M-86 BDOS functions
use a table of corresponding 8086 registers. For example, the 8086
registers CH and CL correspond to the 8080 registers B and C.
Look through the list of BDOS function numbers in Figure 5.3
and you will find that function 0, as well as functions 1BH and
1FH, have changed slightly. Several new functions have been
added, but they do not affect existing programs.

One major fundamental difference is that in CP/M-80, all ad-
dresses sent to the BDOS are simply 16-bit values in the range
0000H to OFFFFH. In CP/M-86, however, the addresses are really
just 16-bit offsets from the DS (Data Segment) register, which is
set to the base of your data area. If you translate an existing
CP/M-80 program to the CP/M-86 environment, your data segment
will be less than 64 KB. In this case, the DS register need not be
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changed following initial load, and thus all CP/M-80 addresses
become simple DS-relative offsets in CP/M-86.

Under CP/M-80, programs terminate in one of three ways: by
returning directly to the CCP, by calling BDOS function 0, or by
transferring control to absolute location 000H. CP/M-86, however,
supports only the first two methods of program termination. This
has the side effect of not providing the automatic disk system
reset following the jump to 0000H which, instead, is accomplished
by entering a CONTROL-C at the CCP level.

LOGICAL DISK LAYOUT

" FLEXIBLE DISK (5 1/4-inch)

The drive for flexible disk is designed to make use of double-sided
disks with double-density storage of data. Each surface of the
flexible disk is considered as consisting of 40 concentric tracks,
numbered consecutively 0 through 39. The two surfaces are desig-
nated surface 0 and surface 1. The spacing on the flexible disk is
48 tracks per inch. Each track is divided into 8 equal length
sectors. Each sector is further divided into an address area and a
data area. '

The following is a description of the logical layout and for-
matting requirements for flexible disks being used in the CP/M-86
operating system. Figure 5.1 presents the corresponding schematic
layout. Certain elements of formatting on the flexible disk are
fixed and invariable. This applies in particular to the address area
(surface number, track number, etc.). However, the flexible disk
has not been initialized at manufacture with this information. It is
the user’s responsibility to include this information in the initializ-
ation process. If you wish, the FORMAT utility will do this for
you.

NOTE: With regard to hexadecimal values in the following de-
scription, the most significant bit (Bit 7) in each byte is
recorded first.

Gap 4
This presents a filler immediately prior to the physical index
hole. This gap is filled with bytes of hexadecimal 4E. The
number of these bytes can vary, but a typical number is 873.
Gap 1 :
Immediately following the index hole: 80 bytes of 4E, then
12 bytes of zero, then 3 bytes of hexadecimal C2, then FC,
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then 50 bytes of 4E. This gap and Gap 4 serve to compensate
for timing variations due mainly to rotational speed

Sync Field

12 bytes of zero to resynchronize the PLO (phase locked
oscillator) after encountering timing discrepancies resulting
from in-place updates or re-initialization.

AM (Address Marker)

3 bytes of hexadecimal Al followed by FE. The A1l bytes have
a missing clock transition between bits 2 and 3. (Both these
bits and the bit immediately above and below these bits are
reset, i.e. value 0.) AM indicates that address information
follows.

DM (Data Marker)

As with AM, except that FB follows the Al bytes. DM indi-
cates that data follows.

CM (Control Marker)

3 bytes of hexadecimal C2 followed by FC. The C2 bytes have
a missing clock transition between bits 3 and 4. (Both these
bits and the bit immediately above and below these bits are
reset, i.e. value 0.) CM indicates that control information
follows (not normally required beyond Gap 1 on user tracks).

ID (Address) Field

The 4 bytes following the address marker (AM) must contain
the following information:

Byte 1 Track (cylinder) number zero through 27H.
Byte 2 Surface (head) number: 01 = surface; 0,01 = surface 1.

Byte 3 Sector number 01 through 08.
Byte 4 Physical record length: 02 indicates 512 bytes per
sector.

Data

The 512 bytes following the data marker (DM) are available
for data storage.

CRC (Cyclic Redundancy Check)
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Polynomial codes are recorded in 2 bytes at the end of each
address or data area for error checking purposes.

In the case of an address area, the CRC value is computed
using the preceding 8 characters (i.e. Al, Al, Al, FE, and the
4 address bytes).

For a data area, the preceding 516 bytes are used (i.e. Al,
Al, Al, FB, and the 512 data bytes.)
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Gap 2
22 bytes of hexadecimal 4E immediately following the address
CRC.

Gap 3
80 bytes of hexadecimal 4E immediately following the data
CRC.

The obligatory 6-byte disk identifier (“NCR F3’) is contained
at offset 10 on surface 0, track O, sector 1.

WINCHESTER DISK

The Winchester disk software format is similar to that of the flexi-
ble drive in that an index mark is recognized (a pulse of at least
200nS) followed by ID and Data Fields, including check bytes.
Similar to the flexible disk-drive controller, the Winchester disk-
drive controller uses polynomial codes (CRC and ECC) to check
ID and data integrity. Figure 5.2 shows this layout.

Gap

30 bytes of 4E for a sector length of 512 bytes.
CYL HIGH

Value FF: cylinders 256 to 511

Value FE: cylinders 0 to 255

Value FC: cylinders 512 to 767

Value FD: cylinders 768 to 1023

CYL LOW
The eight least significant bits of the ten-bit cylinder number.
(CYL HIGH contains the two most significant bits.)

HEAD
Bit 7 set indicates a bad block.
Bytes of 4E
A typical number of these bytes is 304 at 3600 r.p.m.

BDOS FUNCTIONS
A list of CP/M-86 calls is given in Figure 5.3, with an asterisk

following functions which differ from, or are added to, the set of
CP/M-80 Version 2 functions.

58



SYSTEM TECHNICAL MANUAL

CP/M-86 SOFTWARE FOR INPUT/QUTPUT

F# Result

F# Result
(Hex)

00 System Reset

01 Console Input

02 Console Output

03 Reader Input

04 Punch Output

05 List Output

06* | Direct Console 1/0
07 Get |/O Byte

08 |Set I/O Byte

09 Print String

0A Read Console Buffer
0B Get Console Status
ocC Return Version Number
oD Reset Disk System
OE Select Disk

OF Open File

10 Close File

11 Search for First

12 Search for Next

13 Delete File

14 Read Sequential

15 Write Sequential

16 Make File

17 Rename File

18 Return Log-in Vector

19 Return Current Disk

1 Set DMA Address

1B* | Get Addr {Alloc)

iCc Write Protect Disk

1D | Get Addr (R/O Vector)

1E Set File Attributes

1F* | Get Addr (Disk Parms)

20 | Set/Get User Code

21 Read Random

22 Write Random

23 Compute File Size

24 Set Random Record

25* | Reset Drive

28 Write Random with Zero Fill
2F Chain to Program

31 Get Sysdat Address

32* | Direct BIOS Call

33* | Set DMA Segment Base
34* | Get DMA Segment Base
35% | Get Max Memory Available
36* | Get Max Mem at Abs Location
37* | Alloc Mem

39* | Free Memory Region
3A* | Free All Memory
3B* | Program Load

38* | Alloc Absolute Memory Region

Figure 5.3

Figure 5.4 explains briefly the nature of each function, the
function number which must be loaded in Register CL, additional
entry parameters and their required registers, as well as the signifi-
cance of any return value. The advantage for programmers of using
these entry points is that their validity is less likely to be impaired
by future BIOS developments. For detailed descriptions see the
CP/M-86 manual.

CP/M-86 allows dynamic allocation of memory into up to
eight regions. This means that a program can be loaded into
memory by another program, and this newly-loaded program can
itself then load a further program, and so on. The memory areas
thus allocated can be released again. Memory management func-
tions beginning at 35H reference a Memory Control Block (MCB),
defined in the calling program, which takes the form:

16-bit

16-bit 8-bit

MCB: M-Base M-Ext

M-Length
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where M-Base and M-Length are either input or output values ex-
pressed in 16-byte paragraph units, and M-Ext is a returned byte
value, as defined specifically with each function code. An error
condition is normally flagged with a OFFH returned value in order
to match the file error conventions of CP/M.

The memory management functions return information re-
garding: the largest available memory region, which is less than, or
equal to, M-Length paragraphs; the largest possible region at the
absolute paragraph boundary given by M-Base, for a maximum of
M-Length paragraphs.

The MCB is also used for allocating memory. In this case, M-
Length is filled by the programmer with the size of memory
requested, or with the size and memory requested and an absolute
base address.

Function no. Description Additional Return
in Reg. CL Entry Value
{Hex) Parameters in Reg.
in Reg.
00 System reset. DL Abort Code —
01 Console input — waits for character, - AL: ASCII
which is echoed to console. character
02 Console output — tabs expanded, DL:ASCl -
check for start/stop scroll. character
03 Reader input — waits for character - AL: ASCII
character
04 Punch output. DL: ASCII -
character
05 List output. DL:ASCII -
character
06 Direct console 1/0 DL: AL:
OFFH: return key | ASCli-char.
character if ready,
otherwise 0
OFEH :return 0 = no char.,
status only <>0=
char. ready
else: output
this character
07 Get 1/0 Byte. — AL:
IOBYTE
08 Set 1/0 Byte. DL: I0BYTE —

Figure 5.4 (1 of 5)
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Function no. Description Additional Return
in Reg. CL Entry Value
(Hex) Parameters in Reg.
in Reg.
09 Print string until $ encountered — | DX: —
tabs and control chars. as in 02, String offset
0A Read console buffer — reads con- DX: [DX+1]
sole input into buffer at address Buffer offset number of
DX until CR (0DH) or LF (0AH) [DE+0]: characters in
or overflow. Other control chars. Buffer length buffer
recognized.
[o] ] Get console status. - AlL:
1 if char. ready;
otherwise O
ocC Return version number. — BH:
00 = CP/M,
BL:
00 = version be-
fore 2.0, lower
nibble = release
2.n
(0]] Reset disk system — all disks — -
read/write, disk A selected
OE Select disk. DL: -
Drive A=0..
Drive P = 0FH
OF Open file — if found, directory DX: AL:
information copied to FCB. FCB offset 0,1,2,0r3=
found, other-
wise OFFH.
10 Close file — new FCB recorded DX: AL:
in disk directory. FCB offset 0,12,0r3=
old directory
entry found,
otherwise OFFH
11 Search for first file entry in di- DX: AL:
rectory corresponding to FCB. FCB offset 012,0r3=
found, other-
wise OFFH
12 Search for next file entry after - AL:
last matched entry, 0,12,0r3=
found, other-
wise OFFH
13 Delete file matching FCB. DX: AL:
FCB offset 0 = found,
otherwise OFFH

Figure 5.4 (2 of 5)
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Function no. Description Additional Return
in Reg. CL Entry Value
{Hex) Parameters in Reg.
in Reg.
14 Read sequential record of opened DX: AL:
file (function OF or 16) to DMA FCB offset 0 = read suc-
address {function 1A). cessful, 1 =
no data exists
15 Write sequential record of opened DX: AL:
file (function OF or 16} from FCB offset 0 = write suc-
DMA address (function 1A). cessful
1 = no available
directory space
2 = no available
data block
16 Make file which does not already DX: 0,12,0or3=
exist. FCB offset successful,
OFFH =no di-
rectory space
17 Rename file. DX: 0 = successful
address of FCB
inc. old name. | OFFH = old
(DE+10H): name not
new name found
18 Return Log-in vector. - BX:
bit significance
0...15 corre-
sponds to drive
A...P, 0 bit set
= drive not on
line, 1 bit set =
drive on line
19 Return current disk. - AL:
0. ..0OFH corre-
sponding to
drive A. . .P
1A Set DMA address — i.e. address DX: —
of data record for read or write DMA offset
operation.
1B Get address of drive allocation — BX: Alloc off-
vector. set
ES:segment
base
1C Temporary disk write protection. - —

512

Figure 5.4 (3 of 5)
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Function no. Description Additional Return
in Reg. CL Entry Value
{Hex) Parameters in Reg.
in Reg.
1D Get read only vector. - BX:
bit significance
0...15 corre-
sponds to drive
A...P, bitset
=R/O
1E Set file attributes in directory in DX: AL:
accordance with attributes in FCB. | FCB offset 0 = successful
OFFH = file
named in FCB
not found
1F Get address of disk parameter - BX:
block DPB offset
ES:
segment base
20 Set/get user code. DL: Al:

OFFH = get user number

number

Otherwise, set

number to

register con-

tents

21 Read random DX: AL:

FCB offset 00 = success-
ful; or error
codes

22 Write random DX: AlL:

FCB offset 00 = success-
ful; or error
codes

23 Compute file size DX: Random Re-

FCB offset cord Field Set

24 Set random record DX: Random Re-
FCB offset cord Field Set
25 Reset drive DX: AL:

Drive vector 00

bit significance

0...15 corre-

sponds to drive

A. . P, bitset

=drive to be

reset

26, 27 Not in use
28 Write random with zero fill DX: See Function 22
FCB offset
2F Chain to program DMA buffer:
Command line

Figure 5.4 (4 of 5)

5-13



Offset of FCB

Function no. Description Additional Return

in Reg. CL Entry Value

(Hex) Parameters in Reg.
in Reg.

31 Get address of System Data Area BX:
SYSDAT Ad-
dress offset
ES:

SYSDAT Ad-
dress segment

32 Direct BIOS call DX:

BIOS Descrip- -—

tor

33 Set DMA base segment DX: —_

Base Address

34 Get DMA base segment BX:

DMA offset
ES:
DMA segment

35 Get largest area of memory available| DX: AL: request

Offset of Mem-| 00 = success-

ory Control ful, OFFH = no

Block (MCB) | memory avail-
able
M-EXT:

0 = no additi-
onal memory
available, 1 =
add mem, f.
allocation

36 Get largest area of memory avail- DX: AL:

able at paragraph boundary speci- Offset of MCB | 00 = success-

fied in MCB ful, OFFH =no
memory avail-
able

37 Allocate memory DX: AlL:

Offset of MCB | 00 = success-
ful, OFFH =
not allocated

38 Allocate absolute memory DX: AL:

Offset of MCB | 00 = success-
ful, OFFH =
not allocated

39 Free memory DX:

Offset of MCB -

3A Free all memory

3B Program load DX: AX:

Return Code/
Base Page Addr
BX:

Base Page Addr

5-14
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FILE INFORMATION

CP/M-86 identifies every file by the drive specifier (1 character —
optional), the file name (1-8 characters), and the file type (1-3
characters — optional). The file itself consists of byte by byte
information logically divided into lines by the hexadecimal se-
quence ODH, 0AH (carriage return, line feed). When reading, CP/M-
86 interprets the hexadecimal value 1A as end-of-file except in
machine-executable files (e.g. COM). A file is divided into 16 KB
logical extents automatically accessed in both sequential and
access modes.

A CP/M-86 utility or user program may make use of the
default file control block (FCB) situated at offset 005CH from the
DS register. The basic unit used in the reading and writing of files
is the 128-byte record, for which CP/M-86 provides a default lo-
cation at 0080H.

The FCB data area (i.e. from O005CH onward) uses 33 bytes
for sequential, and 36 bytes (i.e. up to and including 007FH) for
random file access. The FCB layout is as follows. The numbers 00
to 35 in the layout denote the offsets of the individual bytes to
the FCB beginning.

[arfaiff2]//]8]t1 [t2]t3 [ex]s1]s2]rc]do]//]dn]cr]ro]r1]r2]
000102...08 0910 11 12 13 14 15 16 ... 31 32 33 34 35

dr
drive code (0-16)
0 = use default drive for file,
1 = auto disk select drive A,
2 = auto disk select drive B.

16 = auto disk select drive P.
f1.. .8
Contain the file name in ASCII upper case, with high bit = 0,
t1, t2,t3
Contain the file type in ASCII upper case (bit 7 = zero). The
high bits t1’ and t2’ are used as follows:
t1’ =1: Read/Only file
t2’ = 1: SYS file, no DIR list
ex :
Contains the current extent number, normally set to 00 by
the user, but in range 0-31 during file I/O.
sl
Reserved for internal system use.
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s2
Reserved for internal system use, set to zero on call to OPEN,
MAKE, SEARCH.

rc
Record count for extent “ex,” takes on values from 0-128.

do. . .dn
Reserved for system use.

cr
Current record to read or write in a sequential file operation,
normally set to zero by user.

r0,rl, r2
Optional random record number in the range 0-65535, with
overflow to r2. r0, r1 constitute a 16-bit value with low byte
r0 and high byte r1.

FCBs are stored in a directory area of the disk and are brought
into memory by BDOS Function OF or 16 before file operations
can commence. The memory copy of the FCB is updated during
file operations and recorded permanently on disk when these
operations are concluded (Function 10H).

CP/M-80 Version 2 and CP/M-86 perform directory operations
in a reserved area of memory that does not affect write buffer con-
tent, except in the case of Search and Search Next, where the
directory record is copied to the current DMA address.

Function 21H has as its entry parameter an FCB address in the
register pair DX. A 16-bit value in the bytes r0 (least significant)
and rl indicates the random record to be read. The value of byte
r2 must be zero. The file must already have been opened (Func-
tion OF). If the random read is successful, the value of register AL
is zero and the accessed record is at the current DMA address. If
wishing to random read the next extent, the user must increment
the record number, as the next read does not do this automatically.
This is true also after switching to sequential read for the first
read operation. Error codes returned in register AL are:

01 or 04 Read attempted beyond last file extent.
03 Cannot close current extent (bad or no FCB).
06 Random record number out of range.

For full details of error codes, refer to the NCR CP/M-86 Manual.

Function 22H is a write-random facility, using data from the
current DMA address. The information given above about Func-
tion 21H applies analogously to this function. In addition, error

code 05 indicates failure to write due to directory overflow.

5-16



SYSTEM TECHNICAL MANUAL CP/M-86 SOFTWARE FOR INPUT/OUTPUT

Function 23H refers to the FCB addressed by the DX register
and writes a binary value in the bytes r0 (least significant) and
rl in accordance with the highest record number. (This is not
necessarily the actual number of records for files created in the
random mode.) If r2 = 01, then the file contains the maximum
number of records (65536). This function is useful for appending
random files.

Function 24H is used to set a random record number in bytes
r0 and rl of the FCB addressed by the DX register. This FCB
usually belongs to a file which has hitherto been accessed sequen-
tially. This is useful when changing the access mode from sequen-
tial to random, or for noting the position of a record in a sequen-
tial file.

DISK INFORMATION

Tables are included in the BIOS that describe the particular charac-
teristics of the disk subsystem used with CP/M-86. The purpose
here is to describe the elements of these tables.

In general, each disk drive has an associated (16-byte) disk
parameter header that 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

[ xL7 | o000 | 0000 [oooo {pirBUF| DB | csv | aLv |
16b  16b  16b _ 16b  16b 16b  16b _ 16b

where each element is a 16-bit value. The meaning of each Disk
Parameter Header (DPH) element is:

XLT
Always O0OOOH because no sector translation takes place
(i.e. the physical and logical sector numbers are the same).
0000 :
Scratchpad values for use within the BDOS (initial value is
unimportant).
DIRBUF
Offset of a 128-byte scratchpad area for directory operations
within BDOS. All DPHs address the same scratchpad area.
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DPB
Offset of a disk parameter block for this drive. Drives with
identical disk characteristics address the same disk parameter
block.

CSv
Offset of ascratchpad area used for software check for changed
disks. This offset is different for each DPH.

ALV
Offset of a scratchpad area used by the BDOS to keep disk
storage allocation information. This offset is different for
each DPH.

Given n disk drives, the DPHs are arranged in a table whose
first row of 16 bytes corresponds to drive 0, with the last row

corresponding to drive n-1. The table thus appears as

DPBASE:

00]| XLT 00|0000|0000{0000|DIRBUF |DBP 00{CSV 00|ALV 00
o1]| XLT 01]/0000]0000]0000]DIRBUF [DBP 01]CSV 01[ALV 01
and so on through
[ n-1]] XL Tn-1] 0000} 0000 [0000|DIRBUF| DBPn-1]|CSVn-1]ALVn-1]

where the label DPBASE defines the offset of the DPH table
relative to the beginning of the operating system.

A responsibility of the SELDSK subroutine is to return the
offset of the DPH for the selected drive. The Disk Parameter
Block (DPB) for each drive is more complex. A particular DPB,
which is addressed by one or more DPHs, takes the general form

{sPT|BsH|BLM |[Ex™M|DSm [DRM [ALo [ AL1{cks |OFF]
6b 8o 8 8o 16b 16b 8 8b 16b 16D

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

SPT
The total number of sectors per track,

BSH
The data allocation block shift factor, determined by the data
block allocation size. (BSH has for flexible disk a value of 4,
for fixed disk a value of 6.)

BLM
The data allocation block mask (285H)-1. (BLM has for
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flexible disk a value of OF, for fixed disk a value of 3F.)
EXM
The extent mask, determined by the data block allocation size
and the number of disk blocks. (EXM has for flexible disk a
value of 1, for fixed disk a value of 3.)
DSM
Number of allocation blocks possible on disk, minus one.
DRM
Number of directory entries that can be stored on the
drive, minus one. (ALO, ALl determine reserved directory
blocks.)
CKS
The size of the directory check vector.
OFF
The number of reserved tracks at the beginning of the (logical)
disk.

The value of DSM is the maximum data block number sup-
ported by this particular drive, measured in BLS (BLS for flexible
disk = 2048 bytes, for fixed disk = 8192 bytes) units. The product
BLS times (DSM+1) is the total number of bytes held by the drive,
not counting the reserved operating system tracks.

The DRM entry is the one less than the total number of direc-
tory entries that can take on a 16-bit value. The values of ALO and
AL1, however, are determined by DRM. The values ALO and AL1
can together be considered a string of 16 bits, as shown below.

ALO ALl
e N e N

A r \
60 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

where position 00 corresponds to the high order bit of the byte
labeled ALO, and 15 corresponds to the low order bit of the byte
labeled AL1. Each bit position reserves a data block for number of
directory entries, thus allowing a total of 16 data blocks to be as-
signed for directory entries (bits are assigned starting at 00 and
filled to the right until position 15). Each directory entry occupies
32 bytes.
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Thus, if DRM = 127 (128 directory entries) and BLS = 2048, there
are 64 directory entries per block, requiring 2 reserved blocks.
In this case, the 2 high order bits of ALO are set, resulting in the
values ALO = 0COH and AL1 = O0H.

The CKS value is determined as follows: if the disk drive
media is removable, then CKS = (DRM+1)/4, where DRM is the
last directory entry number.

Finally, the OFF field determines the number of tracks that
are skipped at the beginning of the physical disk (reserved opera-
ting system tracks). This value is automatically added whenever
SETTRK (see section “The BIOS Entry Points”) is called.

Returning back to the DPH for a particular drive, the two ad-
dress values CSV and ALV remain. Both addresses reference an
area of uninitialized memory following the BIOS. The areas must
be unique 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 par-
ticular drive. If CKS = (DRM+1)/4, one must reserve (DRM+1)/4
bytes for directory check use. If CKS = 0, no storage is reserved.

The size of the area addressed by ALV is determined by the
maximum number of data blocks allowed for this particular disk
and is computed as (DSM/8)+1.

LOGICAL ASSIGNMENT OF 1/O DEVICES
CP/M makes use of four types of communication channel:

CONSOLE
Interactive communication with the operator.
LIST
Output channel to the principle listing device, usually a printer.
PUNCH
Punching device.
READER
Reading device.

Each of a number of physical devices is assigned to one or
more of these logical devices. The physical devices are TTY
(serial printer device), CRT, LPT (parallel printer). Figure 5.5
shows the possible bit settings within the IOBYTE which can be
carried out by the BDOS Function 08. The Console field occupies
bits 0 and 1 of the IOBYTE, the Reader field occupies bits 2 and
3, the Punch field bits 4 and 5, and the List field bits 6 and 7.
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Console assigned to . . . Binary value
of bits 0 with 1
TTY Oor3
CRT 1or2

Figure 5.5 (1 of 4)

Reader assigned to . . . Binary value
of bits 2 with 3
TTY Oor3
CRT lor2

Figure 5.5 (2 of 4)

Punch assigned to . . . Binary value
of bits 4 with 5
TTY 0
CRT Tor3
LPT 2

Figure 5.5 (3 of 4)

List assigned to . .. Binary value
of bits 6 with 7
TTY Qor3
CRT 1
LPT 2

Figure 5.5 (4 of 4)
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TERMINAL FUNCTIONS

This section concerns the possibilities of software manipulation of
the CRT display. CP/M-86 recognizes a number of codes up to
three bytes in length which are applicable to cursor movement,
partial or whole screen clearance, variation of CRT intensity, and
activating the loudspeaker. One or more functions are possibly not
implemented on some machines. Figure 5.6 summarizes the func-
tion codes. With reference to this figure, it must be appreciated
that functions cannot be attributed to specific keys on the key-
board. This is because there is a wide variety of keyboards availa-
ble for different parts of the world. By checking in the relevant
column for a particular keyboard in the chapter ‘“Keyboard
Codes” in the Hardware Description, it is, however, possible to
find the key for a particular function.

The function codes are the same as those used by the Lear
Siegler ADM-31™ terminal, with the following exceptions: 17H
(Clear to End of Line) and 1BH 4DH (Play Music) are imple-
mented in your NCR DECISION MATE V. The Lear Siegler
ADM-3A™ terminal uses the functions which do not commence
with 1BH (exception: 17H — Clear to End of Line).

The frequencies produced by the Play Music function are
shown in Figure 5.7.

It is not possible to set color by means of a terminal function
code. However, you can set color by means of the CRT attribute
byte at the memory address 44DC. This address must, of course,
be understood as an offset to the paragraph value 40H.

Foreground and background colors are determined by the six
most significant bits of the attribute byte (see Figure 5.8). Bit 1
set activates video blinking.
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TERMINAL FUNCTION CODES (1)

Function

Hexadecimal Code

POSITION CURSOR
ROW + Offset
COL + Offset

CURSOR LEFT
{non-destructive backs

CURSOR DOWN
(line feed)

CURSOR RiGHT
CURSOR UP
(reverse line feed)

CURSOR HOME
(top left corner)

CLEAR TO END OF LINE
CLEAR TO END OF SCREEN
CARRIAGE RETURN
ESCAPE

INSERT LINE

INSERT CHARACTER
DELETE LINE

DELETE CHARACTER
HALF INTENSITY OFF

HALF INTENSITY ON
(Red on color CRT)

.RESET INVERSE AND BLINKING
VIDEO INVERSE ON

BLINKING ON

RING THE BELL

MUSIC

{non-destructive forward space)

CLEAR SCREEN and CURSOR HOME

1B 3D
followed by
ROW + 20
followed by
COL +20

pace) 08

0A

oc

0B

1E

1Aor 1B 2A or 1B 3A
170r1B 54 or 1B 74
1B 59 or1B 79

(1]s]
1B
1B 45
1B 51
1B 52
1B 57
1B 28

1B 29

1B 47 30

18 47 34

1B 47 32

07

1B 4D

followed by

Frequency in the range
21 to 4A, or 20 = no tone
followed by

Length in the range

20 to FF (steps of 20ms)

Figure 5.6 (1 of 2)
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TERMINAL FUNCTION CODES (2)

Function

Program function key ESC, F, FN, §TRING, FN

where: ESC = ESCAPE character {hex value 1B)
F = Function code (hex value 46)
FN = Function number {hex values between EO for function key 1 and F3 for function key 20
STRING = Character string (a string of ASCII characters including control characters* hex values between
Qand 7F
Example: The followng string programs function key F2 with DIR {all values in hex): 1B 46 E1 44 49 52 0D E1

* control character 09 (Horizontal Tabulation) not allowed.

The advantage to the programmer of this method is that there is no need to return to CP/M-86 system level in order to program a

Function Key via the CONFIG utility.

Figure 5.6 (2 of 2)




SYSTEM TECHNICAL MANUAL CP/M-86 SOFTWARE FOR INPUT/QOUTPUT

MUSIC CODES
NOTE FREQUENCY CYCLES
PAUSE 20 -
A 21 110
A# 22 116.5
B 23 1235
C 24 131
C# 25 138.6
D 26 146.8
D# 27 155.8
E 28 164.8
F 29 174.6
F# 2A 185
G 2B 196
G# 2C 208
A 2D 220
A# 2E 233
B 2F 2469
C (Middle C) 30 261.6
C# 31 2774
D 32 293.7
D# 33 311
E 34 329.6
F 35 349.2
F# 36 370
G 37 392
G# 38 415
A 39 440
A# 3A 465
B 3B 493.9
Cc 3C 523.2
C# 3D 553
D 3E 587.3
D# 3F 622
E 40 659.3
F 41 698.5
F# 42 740
G 43 784
G# 44 830
A 45 880
A# 46 932
8 47 987.8
C 48 1046.5
C# 49 1108.7
D 4A 1174.7

Figure 5.7
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CRT ATTRIBUTES
COLOR Biﬁary value in 3 bits:
BACKGROUND FOREGROUND
(Bits 7, 6, 5) (Bits 4,3, 2)
White 0 7
Cyan 1 6
Magenta 2 )
Blue 3 4
Yellow 4 3
Green 5 2
Red 6 1
Black 7 0
Figure 5.8

THE BIOS PROGRAM

The BIOS portion of CP/M-86 resides in the topmost portion of
the operating system (highest addresses), and takes the general
form shown in Figure 5.9.

CS, DS, ES, SS: Console
Command
Processor

and

Basic
Disk
Operating
System

CS + 2500 H: B!OS JUMP Vector
CS + 2580 H:

BIOS Entry Points

BIOS:
Disk
Parameter
Tables

Uninitialized
Scratch RAM

Figure 5.9 General CP/M-86 Organization
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DISPLAYING THE BIOS PROGRAM ON THE SCREEN
The user can display the BIOS program on the CRT by making use
of the Dynamic Debugging Tool utility (DDT86) which is pro-
vided as part of the CP/M-86 operating system. A full description
of DDT86 is contained in the NCR CP/M-86 manual. It suffices
here to say that with the aid of DDT86, the user can enter in-
structions in assembly language, produce a hexadecimal display of
memory on the screen, initialize areas of memory, list the contents
of memory in assembly language, transfer the contents of one area
of memory to another, load disk files into memory, change the
content of memory, and execute programs with or without display
of CPU registers. The two DDT commands which are of interest
here are the display of memory (D), and assembly language listing
(L). As BIOS is already present in memory, it is only necessary to
load the DDT utility.

An important note is justified here concerning the use of the
L command in DDT. The disassembler interprets memory as as-
sembler instructions. This means that areas of data storage created
by the assembler directives DB, DW, or RS, or memory areas
which simply are not used by the BIOS program, can lead to in-
correct disassembly. Therefore, the user should ascertain that
memory being disassembled contains only valid assembler instruc-
tions. The disassembler does not provide symbols.

THE BIOS JUMP VECTOR
Entry to the BIOS is through a ‘“‘jump vector’ located at offset
2500H from the base of the operating system. The jump vector
is a sequence of 23 three-byte jump instructions which transfer
program control to the individual BIOS entry points. (Figure 5.10).

Parameters for the individual subroutines in the BIOS are
passed in the CX and DX registers, when required. CX receives
the first parameter; DX is used for a second argument. Return
values are passed in the registers according to type: Byte values
are returned in AL. Word values (16 bits) are returned in BX.
Specific parameters and returned values are described with each
subroutine.

There are three major divisions in the BIOS jump table: system
(re)initialization subroutines, simple character I/O subroutines,
and disk I/O subroutines.

THE BIOS ENTRY POINTS

The earlier section “BDOS Functions’’ demonstrated the range of
I/O functions which can be used by loading the CL and other
registers with entry parameters and issuing INT 224. The BIOS
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Offset to Suggested BIOS| Description

paragraph Instruction F#

40H

2500H JMP INIT 0 |Arrive Here from Cold Boot

2503H JMP WBOOT 1 |Arrive Here for Warm Start

2506H JMP CONST 2 |[Check for Console Char Ready

2509H JMP CONIN 3 |Read Console Character

250CH JMP CONOUT 4 |Write Console Character

250FH JMP LIST 5 |Write List Character

2512H JMP PUNCH 6 [Write Char to Punch Device

2515H JMP READER 7 |Read Reader Device

2518H JMP HOME 8 [Move to Track 00

251BH JMP SELDSK 9 |Select Disk Drive

251EH JMP SETTRK 10 |Set Track Number

2521H JMP SETSEC 11 |Set Sector Number

2524H JMP SETDMA 12 |Set DMA Offset Address

2527H JMP READ 13 [Read Selected Sector

252AH JMP WRITE 14 [Write Selected Sector

252DH JMP LISTST 15 |Return List Status

2530H JMP SECTRAN 16 |Sector Translate

2533H JMP SETDMAB 17 [Set DMA Segment Address

2536H JMP GETSEGB 18 |Get Offset of memory region
table

2539H JMP GETIOB 19 |Get I/O Mapping Byte

253CH JMP SETIOB 20 |Set 1/O Mapping Byte

263FH* JMP SPECFUN 21 |Sets up parameter for BIOS functions

2542H* JMP SELTYP 22 |Returns params for EXCHANGE utility

* NON-STANDARD BIOS FUNCTION

Figure 5.10

includes a similar vector, from which I/O functions can be acti-
vated by means of a programmed call to one of twenty-three
addresses in this vector. A description of these functions follows.
The hexadecimal numbers in parentheses represent the positive
offset (to the BIOS starting point) of the first byte of the jump
instruction which activates that function.

INIT
(0000)

This subroutine is called directly by the CP/M-86 loader after
the CPM.SYS file has been read into memory. The procedure
is responsible for any hardware initialization not performed by
the bootstrap loader, setting initial values for BIOS variables
(including IOBYTE), printing a sign-on message, and initializing
the interrupt vector to point to the BDOS offset (0BO6H) and
base. When this routine completes, it jumps to the CCP offset
(OH). All segment registers are initialized at this time to
contain the base of the operating system.
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WBOOT

(0003)
Warm start — BIOS is not reloaded. The routine jumps directly
to the warm start entry point of the CCP (06H).

CONST

(0006)
Console status — returns OFFH in register AL if the character
is ready, otherwise OOH.

CONIN

(0009)
Console character returned in register AL. Bit 7 is reset. No re-
turn until a character is typed.

CONOUT

(000C)
Contents of register CL is sent to the console device.

LIST

(000F)
Contents of register CL is sent to the current listing device.
(See section “Logical Assignment of I/O Devices.”)

PUNCH

(0012)
Contents of register CL is sent to the currently assigned punch
device. (See section “‘Logical Assignment of I/O Devices.”)

READER

(0015)
Reader character returned in register AL. Bit 7 is reset. (See
section “Logical Assignment of I/O Devices.””)

HOME

(0018)
Disk head moves to track zero position.

SELDSK

(001B)
Selects disk drive according to contents of register CL :
0 = drive A. .. 15 = drive P. Register DL returns the address of
the Disk Parameter Header (see section ‘‘Disk Information”),
or zero if the drive does not exist.

SETTRK

(001E)
Selects track number contained in registers CX: 0-65535 for
disk subsystems.

SETSEC

(0021)
Selects sector number contained in registers CX.
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SETDMA
(0024)
. Sets DMA address to contents of CX registers. The automatic
warm boot setting is 0080H.
SETDMAB
(0033)
Register CX contains the segment base for subsequent DMA
read or write operation. The BIOS will use the 128-byte buffer
at the memory address determined by the DMA base and the
DMA offset during read and write operations.
READ
(0027)
Using the set drive, track, sector, and DMA address, one disk
sector is read. Normally, register AL returns zero. An error will
return the value 1 and an error message. Thereupon CR will
ignore the error, CONTROL-C will abort.
WRITE
(002A)
Disk sector is written. The data should be marked as ‘“‘non-
deleted data” to maintain compatibility with other CP/M
systems. Settings and returns as in READ.
LISTST
(002D)
Returns status of list device: OFFH in register AL indicates
that the device is ready to receive a character. Useful for
background printing.
SECTRAN
(0030)
Moves sector number in CX to BX.
SPECFUN
(003F)
Sets up parameters for BIOS functions. Non-standard BIOS
function.
GETSEGT
(0036)
Returns the address of the 5-byte Memory Region Table
(MRT) in BX. The returned value is the offset of the table
relative to the start of the operating system. The table defines
the location and extent of physical memory which is available
for transient programs.
Memory areas reserved for interrupt vectors and the CP/M-
86 operating system are not included in the MRT. The Memory
Region Table takes the form:
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MRT: R-Cnt

R-Base R-Length

where R-Cnt is the number of Memory Region Descriptors
(equal to 1), while R-Base and R-Length give the paragraph
base and length of the physically contiguous area of memory.

GETIOBF

(0039)
Returns the current value of the logical to physical input/
output device byte (IOBYTE) in AL. This eight-bit value is
used to associate physical devices with CP/M-86’s four logical
devices.

SETIOBF

(003C)
Use the value in CL to set the value of the IOBYTE stored in
the BIOS.

SELTYP

(0042)
Returmns parameters for EXCHANGE utility. Non-standard
BIOS function.

MAKING USE OF THE I/0 SOFTWARE

The CP/M-86 input/output software operates from read/write
memory to which the user has full access. Some advanced pro-
grammers may wish to adjust parts of BIOS to meet an excep-
tional requirement. In doing so, the assembler listing contained
in the appendix is invaluable.

The majority of users wishing to activate I/O functions at ma-
chine code level will find the BDOS and BIOS entry points the
most convenient modes of access to the I/O functions. You will
notice a considerable similarity between the facitlities provided
by these two modes of access. The most striking difference con-
cerns the handling of console input and string output to the con-
sole device. The BDOS function 2 is intended for ASCII printable
characters; in addition, scrolling is carried out as well as printer
echo, if set. Cursor and CRT control functions, however, require
the use of the BIOS function CONOUT. The other significant dif-
ference is the enhanced console printing facility from BDOS, the
string function 9.

Where possible, programs should use the BDOS entry points.
These have been provided in CP/M to ensure that your pro-
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grams will also run with future developments of BIOS software.
Remember that BIOS routines can be activated using the BDOS
Function 32H. If BIOS entry points are used other than via this
BDOS function, it is advisable to check the machine address of the
BIOS vector before running user programs in an I/O system loaded
from a different CP/M flexible disk.

SOME 1/O EXAMPLES

This section contains some short examples of input/output be-
tween keyboard, CRT, loudspeaker, and printer. Your CP/M-86
system flexible disk includes a symbolic assembler which you can
use for assembling these examples. When you have written your
source file (e.g. TUNE) with the file extent .A86, you can proceed
in accordance with the following sequence at system level:

ASM86 TUNE
Assuming no syntactical errors, enter
GENCMD TUNE

and finally load the executable machine code file into memory
with

DDT86 TUNE

CP/M-86 sets segment registers for you, so when writing the
examples, you should not specify segment values. However, do
not forget the ORG 100H directive immediately after DSEG, as
the first 256 bytes in the data segment are required by the opera-
ting system.,

To run one of these programs, enter the G command in
accordance with the description of the DDT86 utility in your NCR
CP/M-86 Handbook. Do not forget to set a breakpoint immedia-
tely before the subroutines.

Your NCR CP/M-86 Handbook contains a sample program for
disk access.

Tune

This is an example of how to drive the loudspeaker in your NCR
DECISION MATE V. The program makes direct use of the BIOS
subroutine for console output (Function 4) and the code for the
Play Music terminal function (see Figure 5.7). The BIOS console
output routine is accessed via the BDOS Function 32H. The BIOS
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function number and the CL register settings are passed via the
data segment. The program uses four such 5-byte parameter blocks:
the first two are for the 1B 4D sequence, the last two for frequen-
cy and length respectively. In each case the first two bytes only
(BIOS function number and the value for the CL register) are
used.

The data bytes for the tune itself are to be stored in the extra
segment (ES). When you have loaded the program with DDT86,
the operating system sets the segment registers. Using the DDT86
command SES:0 you can program your own tune, starting at
ES:0. Simply enter frequency, length, frequency, length, and so
on, in successive bytes. Conclude your tune with an FF byte for
note. Tl:: tells the program that there are no more notes to play.
You can then run the program from CS:0, with a break-point at
21H.

{8EG
9

goco 3308 XOR BX,BX jused as offset to es

0002 2468407 MEXT: HOV &L,ES:LBX] ;feich note from es

0005 3CFF CHP AL,OFFH

0007 7418 0021 JE OVER

0009 A208D1 0V FREG,AL  jready for calling by
shdos direct bios
jcall function 32h.

ponc 43 IHC BX spoint to length for
tnole just loaded.

p0oD 268407 Ty 4L,ESS[BX] sfetch lenath from es

0010 421001 noy LMGTH«AL  sready for caliing by
shdos direct bios
ycall fusction 32h

0013 B4 PUSH ES

0614 33 FUSH BX

0015 EBRADG 1022 CALL FREMOTE

0018 EB1800 0033 CALL DUTHATE

001B 5B FOF BX

peic a7 FOP E5

001b 43 INC BX

N01E EFELFF 002 JHP REXT

po21 90 QVER: Hop
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0022 30160001

0026 8132

0028 CDED
0024 80140308
002 8132
0830 COED
0032 €3

0033 §0160A01
0037 8132
0039 CDED
0038 apia0Fol
003F B137
0041 CDED
0043 €3

{1160 0418000000
0105 044b00000C

Di04 04
{108 90000000

010F 04
(110 00000000

(000 304040403040

4040FFFF

5-34

ssubroutines

@

PRENOTE:

(UTHETE:

“m

PREROTEL
PREWOTEZ

GUTHOTEL
FREG

QUTHOTEZ
LRaTH

-
¥
i

LEA DX,FREBOTEL

AoV L, 3M

IHT 224

LES DX, PREROTED
A0V CLy3H
INT 224
RET

LEA DX, DUTHOTEY
fily CLy3H

INT 224

LEA DX, QUTHOTE2
floy [L,38

INT 224

RET

D5Eq

RG 100K

OB 4y 1BH,0,0,0
0B 4y4DH,0.0,0

DB 4
08 4,0,0,0

DB 4
08 0,0,0,0

ESEG

jaddress of parapeisrs
sfor bdos

ddivect bios call,
shdos direct bios
jeall fupction

ithe ib 44 sequence has
#how beep transpitted

;{irst the note

sthen the lenath

ibdos function 37k
sparmsifn-cl-ch-di~dh
ito activate susic
tterainzl function.

jnote for oy
;others unused

tfrequency for cly
jothers unused

DR 30H,40H, 40H40H, 30H, 40H  40H, 40H,OFFH, OFFH
surite vour tune in this data ares,
snote~tength-note-longth snd so ony

sfinishing
END

with OFFH for note
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Keyboard

This example reads each character as it is typed in from the key-
board and displays that character on the screen. Before the first
character is accepted, the screen is cleared and the cursor set top
left. If a numeric sign (0 . . . 9) is entered, video blinking is acti-
vated temporarily. The program terminates when a dollar sign ($)
is entered, and normal video is restored if necessary.

The keyboard echo to the screen is overwritten by use of the
backspace terminal function. This is necessary as a character can
appear on the screen only when it has been ascertained whether
blinking or normal video is required.

iity] CORIH Efi 1 shdos kevboard input
i COBOUT  EOM 2 shdos cri output
0024 DOLLAR  EBU '$°
403 IERD A g
003% HINE EQU ¥
i VIDEDD  EGY 1BH ituo byte seauence for
0p47 YIDEGZ  EQU 47H jvidep atiribuies.
fig32 BLAKON  EBU 32k ;sets biinking.
0036 BLMKDFF  E@u 304 iresets biinking.
HAE CLSCRHE  EOU iBH 1tuo byte sequence for
0034 CLSCRMZ  EBU 3AH sciear screen and
jcursor top fefi
008 R&CHSP  EGU B
0020 BLAHK EBU 20H
{032 BIOSCALL EQU 32H shdos direct bios call
{5EG
¥
100 £53800 003k CaLL CLSCRM
003 EE7000 0076 MEXTCH:  CALL VIDEDRST jensure/reset to
_ jnorazl video
{006 E8Z400 fozn {81 READIN
009 3024 CHP  AL,DOLLAR
0O0R 7418 0025 JE DOHE sterninate if dollar
jentered at kevhoard
{000 3030 {HF  &L,ZERD
JnoF 7208 f01c . HRITE sjusp 1f ASCIT code (30h
po1i 3C3% CHP &L, MINE
a0i3 7402 1017 JE IHYT sjusp if ASCII code =3%h
1015 7305 a0ic JHE  MRITE siump 1f ASCII code Y3%h
0017 8 [HYT: PUSH AX
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0016 E84DO0
0018 38
001 2AD0
091E Bi92
0020 CDED

0048

WRITE:

EFDEFF
390

0003
[OHE:
i subr
7
go26 8132 DRCTRINS:
0028 80150001
0e2c (3
}
(02D Bibi READIK:
002F CDED
2031 30
{032 E8FIFF
035 Ca0a010108

0026

0034 £DEG
B03C 8

003D €3

H
0D3E EBESFF 0026 CLSCRM:
0041 Co0a01011R
0046 CDED
0048 ESDBFF
0648 C40401013A
050 CDED
6052 (3
0053 ESDOFF 0026 PREVIDED:
0056 Co0601011R
0038 COED
005D EBCEFF
D040 Co04010147
{106% CDED

0024

5-36

{ALL VIDEOSET schange viden pode

FOR X

AoV DL.AL

fov  CL.CONOUT

T 224 surite character,

thlink if digit

JHF - HEXTCH

Hop

sutines

f0y  CL,BIDSCALL jbdes direct bios call.

LEA DYGBIDSHUT saddress of 5 hyte
tparameter area

RET

foy CL.CONIN  jreads character

T 24 sfroe kevbopard

PUSH aX

CALL DRCTBIOS

HOY  OUTCRT,BACKSP jand places cursor
sunder it so that it
INT 224 swill be overwriiten
by the sase character
FOF A% ;after video node
thas been asceriained
RET

{ALL DRCTRIOS sclear screen and
- jcursor top left
HOV  GUTCRT. CLSCRMA

INT 224

{oLL DRCTRIOS

fV  GUTCRT.CLSCRNZ

T 24

RET

CALL DRCTBIOS 31b 47 sequence
3to set vides
HOV  OUTCRT,VIDEOL

INT 224

CALL DRCTRIOS

MOV QUTCRT,VIDEOZ

INT 214
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0047 €3 RET

H
0065 EQERFF 0053 VIDEOSET: CALL PREVIDED

006R EBESFF 0026 CALL DRCTEIOS
J04E £404010132 OV GUTCRT,BLNKON jset to blinking
0073 COED INT 224
0073 €3 RET
0074 EBDAFF 0053 YIDEORST: CALL PREVIDED
0079 EDAAFF {02é CALL DRCTEIOS
007C Ca0A010130 HOV  GUTCRT.BLMKOFF  iset to norsal
0081 CDEG INT 224
0033 €3 RET
'
i
D5EG
OkG  100H

sparamelers in 3 fbyles

sfor bdos function number,

iconsisting of!
(100 04 BIOSOUT DE 4 ;bios funciion number
+for console output,
B 0.0,0,0 sregisters cl-ch-di-dh.
tinly ch used here

0101 00000000 QUTCRT D

Duplicate

This example of I/O functions stores keyboard input in memory
and duplicates the stored data on the printer as often as you wish.
Starting with a clear screen you can enter data which is echoed to
the screen. Carriage Return is recognized and also noted in the
storage area, which means that you do not have to fill remaining
line space with individual spaces via the keyboard. You may write
more than one full screen; normal scrolling will then occur. De-
letions using the backspace key are noted in memory.

To terminate data input, enter a dollar sign ($). Your data will
now be directed to the printer, recognizing Carriage Return and
Line Feed as previously entered from the keyboard. When printing
has finished, a form feed occurs. You need only press R for a fur-
ther print copy. You may repeat this as often as you wish.

The program reserves 1000 bytes of uninitialized storage for
your input. You can extend this storage reservation, depending on
what other applications are presently in memory. Note that the
last line of data and the form feed are realized at the printer only
upon clearing the printer buffer.
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{001
o2
{003
o2
0ooc
gois
0034
0ooo
000a
0029
0024
0oz

0000 EB23D0
0003 BRODOY
0006 33
0007 E83600
oA 58
{008 6807
060D 43

0DOE 3C08
0810 7504
0017 48
0013 48

0014 33
0013 E24100
ooie =8
0017 EFEAFF
001¢ 3000
081k 7508
0020 53
0021 E34100
0024 3B
0025 EFDEFF
0028 3024
0024 7304

002¢ BROOO1

5-38

CONTH
CONGUT
GUTLIST
BACKSP
FORNFEED
CLSCRK
CLSCRAZ
{R

LF
BLAHK
DOLLAR
R

a
¥

o
k)

036

601¢

o7y
0006

HoBaCK:
023
0043
0006

HOLF=
0006

PRINT:

H
i

el
£Q
EQ
£l 8

EQU OCH
EBU 1BH
EBU SAH
EGU ODH
ERU OaH
ERU 20
ST
ER 'RY

£ 0 6
Ly B I G

(5E%

CALL CLSCRH
fl0v BX, 100H
PUSH BX
CALL READIN
P BX
nov [BX3,4L
IHC BX

GNP AL, BACKSP
JHE HOBACK
DEC BX

DEC BX

FUSH BX
{ALL ERASE
FOP BX

JiP HEXT
CHE AL,LR
JHE HOLF
FUSH BX
CALL CRTLF

POP BX

JAP HEXT

{nP AL,DOLLAR
JNE HEXT

foy BXy 100H

:bdos keyboard input.
ibdos cri output,

shdos output list device.
icursor teft.

sprinter fora feed.
jclear screen

sand cursor fop lefi

spoint to offset in ds

vkevboard input in mesory.
spoint to next
snepory location

71t keyhoard input was
shackspace, then resmove it
;fron nenory

scheck for carrizge retumn

i1f carriage return,
sthen add line feed

i1f not doliar then jump
sto read kevhoard again.
jreset pointer to
sheginning of text.
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002F gat? HEXTF:
0031 &0FaZ4
D034 7414
0036 8105
0838 33
0039 w2
03 CDED

LN

003t A
630 58
003F 80FADD
0041 7303
0043 33
0044 EB2ROD
0047 8
0048 43
0047 E9LIFF
004 EE1DOD

4042

0072

HIML IH:
pozF
006C DOME:
004F B2OC
0031 B105
0053 CDEDQ
0055 ER1+00
0058 EBOSOC
Dose 3652
0osb 7400
D05F 90

0060 B181
0042 CDED
0044 €3

00é5 B102
0067 B20A

647 COED
0048 €3

EPYY

CP/M-86 SOFTWARE FOR INPUT/QUTPUT

A0y DL,LBX]

ChF DL DOLLAR
JE DOHE

Aoy CL,OUTLIST

PUSH BX
PUSH DX
IHT 224

POF B

FOP 8%

{HP DLLCR
JHE HOHLIK
PUSH BX
CALL PRILF
POP BX

IHC BX

JAP HEXTP
CALL FRTLR

fily DL,FORNFEED
f0y CL,OUTLIST

IHT 224
CaLL PRTCR
(ALL READIM
(iF AL,R

JE FRINT
HaP

gputines
HOY CL,COHIN
INT 224

RET

"V CL,COROUT
A0y DL, LF

INT 224
RET

ifetch character
ifrom aemory

1% conciudes printing

ssend character
sto printer buffer

sadd Line feed o or
spoint to next chararier
iprint repaining contente

iof printer buffer

sfors feed in buffer
iand clear buffer

sre-print if § pressed

sread kevboard

jadd line feed 1o
scarriage return op cri
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00&C B10G
[0sE BIOD
0070 COED
0072 B105

0074 BI04
0076 COED
po7g 3

0079 B102
0078 B220
007D CDED
007F B102
0681 a208
0083 CDED
0235 €3

o0gs BiGZ
{088 B218
084 CDED
i08C Bi02
003E BZ3H
0098 CDED
3092 (3

0100 546867732069
75206F 7606572
777269747463
6E2062792074
6865207467378
TRI0796F 7512

636ET46571

4129

0511 4E6F204D6F72
632020706043
617365

540

FRTCR: iy CLOUTLIST jcompiate subroutine
Ao BL.CR selears printer huffer
IHT 224

PRTLF: Y CL.OUTLIST senfsr here to 2id
siine feed to or
Ay BLLLF

INT 224

RET

¥

ERASE: ROV CL,CoNOUT
Aoy DL, BLANK
INT 214
nay L, COM0UT
Moy DL, BACKSP
INT 224
RET

jerase character on cri

¥

CLSCRM: w0y CL.COMOHT iclear screen and
A0V DL.CLSCRMY scursor fop lefi
INT 224
A0y L, COMoUT
Moy DL CLSCRHZ
THT 224
RET

. ux

BSES
{iRG 100
DB 'This is overyriiien by the toxt vou enter’

RS 1000
DE 'Ho sores plesse’

END
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Color

This example is for the NCR DECISION MATE V with color CRT.
It accepts input from the keyboard and echoes the data to the
screen using the foreground and background colors of your choice.
You can change the foreground (writing) color by entering the @
sign followed by the number of the color (0 . . .7, see Figure 5).
To set the background color, enter $ instead of @. Enter $$ to
terminate.

The program sets color by manipulating the attribute byte at
the address 44DC relative to memory paragraph 40H. The para-
graph value is contained in the ES register, and the attribute byte
is addressed using a segment override prefix. The paragraph value
in ES has to be set each time before accessing the attribute byte,
as ES, unlike the other segment registers, is not restored following
a BDOS call.

440 ATTRIB  EQU 4<DCH seri attribute byte
HHHIH COKIH ERU 1 ibdos - kevhoard input,
nog? {DHOUT  EBY 2 shdos - cri outpet.
gosz BINSCALL EBY 32H shdos - direct hios call
00p {R Eay opH
0004 {F EGU DK
0024 DOLLAR  EBU 4
{in4d ATSIGN  EGU ‘¥
0030 ZERD EQL Q¢
0a37 SEVEN EGu 7’
001k {LSCRM1I  EBU 1BH jclear screen
0034 CLSCRN2  EGY 34H tand cursor hoge
0008 CURBACK  EQU B
620 BLARK EGU 204
JOFF HOCHANGE EBU OFFH ;0o request for
ifor color change.
gooo {OLCHAMG EBU O scolor change request.
pooi TERRIN  EOU 1 vend of keyboard input
y
(SEG
¥
0060 E87700 0074 CALL CLRSCRN
0003 33DB XUR BX.BX
0005 34F8 HEXT: HOY BH.BL tlast key pressed io bh
0007 53 PUSH- BX
000§ EB4300 004E CALL READIN
00B B POF BX
000C 2A08 HOY BLAL snewly pressed key in bl
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{0oE BoFR
0d1i 7508
0013 33
fl14 E3RCO0
0oLy S8
G018 E9EAFF
0018 EEF00G
gRiE 3001
0020 7444
8022 300
024 750F
0624 33
0027 EBSGDD

0025 S8
DO2E E0ERAD
0031 B0FF24
0034 7500

0034 Fob3

D038 B10G
{034 D2E3

fo3c
0041 E9DCOD

0044 DOEZ
0046 DOE3

0048 SOE3IF
0048 80260501E3
0050 01E0501

0054 BAIEDSDI
0058 BEDC44

542

i
BOAE HOLF:

{046
p0os

ogF

ik

0044

0050
FOREGR:

COLSET:

~an

CHE BL.CR

JRE HOLF

PLSH BX

CALL CRTLF
POF BX

JAP HEXT

CALL BLOLDR
CHP AL.TERRIH
JE DIME

CRP AL, COLCHARG

JHE HEXT

PUSH BX

{ALL ERASE
(ALL ERASE
POF BX

SUB BL,30R
CRP BH.DOLLAR
JHE FOREGR

HOT BL

Y CL,5
SHL BL,CL

jiump if aot cr

sadd Uf to croonoort

jerase color chanoe
ssequence on cri

srolor 0-7 in Bl

sjump if foreground
srolor change.

;5o thai 3 nupber 0-7
jeroduces the saae
sealoryirrespactive of
juhether foreground
sor background.
jcount for shift.
sne¢ background color
sin bits Ssés7,
jothers resset,

AMD COLBYTE, IFH jreset bits 5.6, and

JhF COLSET
SHL BL. 1
SHL BL,1

AHD BL,1FH

§7sothers unaffecisd

sney foreground color
jin bits 234y

sbits O and 1 reset.
salso reset bits Sy447.

AND COLBYTE,DESH jreset bits 2,34,

OR COLBYTE,BL

noy BL,COLBYTE

HOV SI,ATIRIE

sney foreground of
ihackground color
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0038 884000
00SE BECO

0040 26881C
0063 ESOFFF
G066 90

0047 8132
0049 80150001
004D €3

006t 8101
(070 CDED
0072 €3

0073 8182
0075 B20A
0077 CDED
0079 €3

0074 ESEAFF
0070 CaDa01011B
082 Ched

0084 EBEOFF
0037 Ca0401013A
008C CDED

08E €3

G08F EBDSFF
0092 Ca04010108
0097 CDED

0099 EECBFF
009C C404010120
00A1 CDED

0043 EBCIFF
00as 606010108
00AB CDED

00AD (3

0005

subr

RCTEIOG:
b
READIN:

[
CRTLF:

}
0047 CLROCRM:

0067

0047 FRASE:
0067

0047

CP/M-86 SOFTWARE FOR INPUT/OUTPUT

HOV AX . 40H
HOV ES,.4% jsegnent walue for

joffset of ATTRIE

A0V E5:[511.8L fset ATTRIB byte in bios
JHFE HEXT
HOF

gutines

nay CLyBINSCALL shdos function number
LEA DY BIOSOUT shios parameters’ addr
RET

HOY CL.CONIH
INT 224

RET

jread keybpard

foy CLyCONOUT
OV DLSLF

IHT 224

RET

joutput to crt

CALL DRCTRIOS iciear crt and
HOV DUTCRTCLSCRMI scursor top lefi
INT 24

{aLl DRCTBIOG

HOY QUTCRT,CLSCRNZ

INT 224

RET

CALL DRCTBINSG ierase Last character
HOV DUTCRT,CURBACK sposition on cri

IHT 224

CALL DRCTBIOS

Y OUTCRT,BLANK

IHT 224

CALL DRCTRIDS

By OUTCRT,CURBACK

INT 224

RET
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O0AE BOFF OCOLAOR: MOV AL.HOCHANGE jchecks for proarse
00RO BOFF40 {1F BH,ATSIGH  sterninate and color
0083 740F 10C4 JE CHAMGE ichenge request, If
DORS BOFF24 {HF EH.DOLLAE  sbx contains $% then
J0BE 7516 §o0o JHE ENDA jterminzte, 3 or § in
00BA BOFBEZ4 {HF BL,DOLLAR  3bh indicaies color
008D 7505 00C4 JHE CHANGE ithanae, provided bl
00BF BOO1 iy AL, TERNIN  sconiains ASCID number
00C1 E9OCOO 2000 JHP ERDE iin range -7
00C4 BOFR30 (HAMGE:  CHP BL.ZERG
007 7267 4600 JB ENDG
00Cy BOFE3? {HF BL,SEVEN
Joce 7702 aooo J& ENDE
§0CE BOOG flay AL, COLCHAHG
§00o 3 EHDG: RET
7
}
DSEG
kG 100H
0160 04 BIASOUT DB 4 thios funciion nyaber
jfor console ouiput.
§101 00000DOD (UTCRT DR G,0,0,0 sregisters for hios
itnctn - ci ch di dhs
vonly ¢l required.
105 £8 (OLBYTE DB OEEH sinterpediate sipraae of

iforeground and
shackoround color,
iinitialized to green
;foreground with black
ibackground

INTERFACING PRINTERS

The following presents a brief summary of the signals essential to
the operation of the user’s serial or parallel printing device. The
exact pin configuration and cable requirements are given in the
“Hardware Description.”

The XOFF status is equivalent to 13H being read IN at port 60.
Otherwise XON is assumed. The DTR and DSR lines are connected
together inside the serial printer interface kit. In addition CTS and
RTS should be connected together. Both these combinations and
the CD line should be at +12V (i.e. ON).

This is the sequence of signals between NCR DECISION
MATE V and a serial printer:
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NCR DECISION MATE V PRINTER

1. Printer sets XON signal to enable
computer to transmit data.

2. Transmission is enabled, so
data is transmitted bit by
bit via the TxD line.

3. When the printer buffer is nearly
(typically 3/4) full, an XOFF
signal is generated.

4. The computer waits with
further data.. . . . . . while the printer empties its
buffer.

5. When the buffer is empty, XON
is once again generated.

6. Data transmission is once
again enabled.

For the parallel (Centronics) interface the procedure is similar.
Printer Busy or Printer Buffer Full return 20H and 02H respective-
ly. Therefore, if neither bit 1 nor bit 5 is set upon a read IN at
port 61, the printer is ready to receive data.

For full details of interface connections and the sigaificance of
the individual control lines, you can refer to the Hardware Section.
Users of non-NCR serial printers which do not use XON/XOFF
protocol can, with the aid of the printer manufacturer’s descrip-
tion, find suitable lines for connection to the K211, K212, or
K213 adapter.

For full details of the serial and parallel interface integrated
circuits and their programming procedures, advanced programmers
should refer to the manufacturers’ software descriptions of the
integrated circuits used (not included in this description). The
serial interface IC is the 2651, the parallel interface IC is the 8255,

A 2651 is used not only for the serial printer interface, but
also for the serial communications interface kit (K211, see Hard-
ware Description). Figure 5.11 summarizes the actual port ad-
dresses used by these interfaces.
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2651 REGISTER ADDRESSING

Port (Hex) Signals Required *
K212 K211 Function
K213 CE BAO BA1 BA2

- - 1 X X X Tri-state data bus

60 70 0]o 0 0 Read receive holding register
64 74 0]o 0 1 Write transmit holding register
61 71 011 0 0 Read status register

65 75 0|1 0 1 Write SYN1/SYN2/DLE registers
62 72 0| O 1 0 Read mode registers 1/2

66 76 0|0 1 1 Write mode registers 1/2

63 73 0 1 1 0 Read command register

67 77 0 1 1 1 Write command register

* These pin designations (see Hardware Description) correspond to the fol-
towing bus lines: BAO - AO, BAT -A1, BA2 - R/W.

Figure 5.11
CAUTION

The user must take extreme care when connecting an ex-
ternal device to a peripheral adapter. You should not only
read the relevant parts of the ‘‘Hardware Description” in
this manual, but also the equivalent information con-
cerning the external device to be connected. Failure to
take device characteristics into consideration will mean
that the software will not function. It may also result in
permanent damage to your computer, adapter, or external
device.

PORTS

The following is a summary of the available I/O ports used by the
CP/M-86 software. For each port, the hexadecimal port number is
given, as well as information regarding its use.

CAUTION

The ports in your NCR DECISION MATE V are used not
only by your operating system, but also by the firmware
which becomes active at power-up. Under no circumstances
should you attempt to make use of IN or OUT (including
block transfer) instructions at ports which are connected
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to Timer functions, otherwise permanent damage to your
computer may result. A detailed map of the NCR DE-
CISION MATE V ports is given in this section (Figure
5.12). It is important to note that certain ports, including
the ports concerning this cautionary note, are reflected at
other addresses.

OouUT 10
Bit O set switches the first 2000H bytes of main memory into
the address area 0-1FFFH.

OUT 11
Bit O set switches the firmware ROM into the address area
0-1FFFH.

IN 13
Interrupt signal from the disk controller sets bit 3. Bit 0 is
used to check whether the motor is switched on (set = not on).

OUT 14
Bit 0 is used to turn the motor on.

OUT 26
The DMA address is transmitted via this port, first the low
byte followed by the high byte without any intervening com-
mand output.

OUT 27
The DMA length is transmitted via this port, first the low
byte followed by the high byte without any intervening com-
mand output.

OUT 2A
Bits O and 1 are set to enable the FDC channel following
initialization of the DMA. Setting bit 0, 1, and 2 disables the
FDC channel.

OUT 2B
Sets the DMA mode. To set the read mode, bits 0, 1, 2, 3, and
6 are set, the others reset. For the write mode, bits 0, 1, 2, and
6 are set, the others reset.

IN 40
Reads a character from the keyboard.

IN 41
A character from the keyboard is ready if bit 0 is set. The
language code is ready if bit 7 is set.

OUT 41
Drives the loudspeaker. Output value 1 constitutes an instruc-
tion to return the country code during keyboard initialization.

IN 50
Bit 7 set indicates that flexible disk is ready.
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IN 51
Used to read information from the flexible disk controller.

OUT 51
Used in the transmission of disk, head, and track number to
the flexible disk controller. Also used to transmit formatting
information.

IN 60
Reads in data from the serial interface, including XON/XOFF
status.

OouUT 60
Output port for parallel data transmission.

IN 61
This status port for the serial interface is used to detect over-
run, parity, or framing errors. Bit 3 set indicates a framing
error, bit 5 a parity error, and bit 4 an overrun. Bit 1 set is
used to indicate that a character has been received. Bit O set
indicates that the transmit holding register is empty.
For the parallel interface, bit 1 set or bit 5 set indicates that
the device is not yet ready.

IN 63, OUT 67
Read and write command information. Out 37H enables trans-
mitter and receiver.

OUT 63
Used to initialize the parallel interface.

OUT 64
Output port for serial data transmission.

OUT 66
Used to initialize the serial interface. The first of the two
output commands determines stop bits, parity, and character
length. The second command determines the baud rate.

IN AO
Used to determine whether the graphics display controller can
accept a character. Bit 1 reset means a character can be trans-
mitted. Bit O set means that data is ready for transmission to
.the GDC. Bit 3 set means that drawing is actually being carried
out.

OUT AQ
Used for output of drawing parameters to the GDC.

IN A1
Read GDC-RAM contents.

OuUT A1l
Output of command information to the GDC.
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IN CO
Block input of data from the Winchester disk controller (512
bytes at a time).

ouUT CO
Block output of data to the Winchester disk controller (512
bytes at a time).

INC1
Yields a detailed definition of an error detected upon reading
from a Winchester disk. Bit 5 set denotes an error in the ID
field revealed by the Cyclic Redundancy Check. Bit 6 set indi-
cates an error in the data field. If neither of these two bits is
set, the error cannot be defined .

OuUT C2
Used in formatting the Winchester disk.

OUT C3
Used to set a sector number of the Winchester disk. Output
OA AH used for drive ready check.

OUT C4
Used to set a cylinder number. Output 55H used for drive
ready check.

OUTC5
The higher order part of the cylinder number.

OUT C6
Transmits information to the Winchester disk controller
regarding drive, head, sector size, and error checking. All this
information is passed in a single output .

IN C7
Accepts status information from the Winchester disk con-
troller. Bit 7 set indicates that the controller is busy. Bit 6
set indicates that the drive is not ready. Bit 4 set indicates that
the drive search is not completed. Bit 0 set indicates an error
(see IN C1).

OuUT C7
Selects the Winchester disk read (20H) or write (830H) func-
tion.

OUT DO
Bit O set switches to the Z-80® processor. If the Z-80 proces-
sor is presently activated, the 16-bit processor becomes active
in its place.
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LEVEL ZERO DIAGNOSTICS

Output to port 00 controls the LED panel situated next to pe-
ripheral adapter slot 7. Qutput zero turns all LEDs on, output FF
turns all LEDs off. Figure 5.13 shows the errors indicated by
various LED-on combinations. The LED numbers refer to the
numbers printed on the LED panel.

LED ouT SIGNIFICANCE
ON PORT 00
None FF Check complete
1+8 7E Sumcheck error
248 BE GDC error
3+8 DE Disk drive error
4+8 EE 16-bit processor error
5+8 F6 Keyboard error
6+8 FA DMA error
748 FC Memory error
All 00 Processor error
Figure 5.13
GRAPHICS

The operating system software provides you with full access to the
character set of your NCR DECISION MATE V. The parameters
used in the generation of the CRT display are contained in a
32KB RAM (96KB for color CRTs) accessed via the ports A0 and
Al.

A graphics utility program such as NCR-GRAPH provides you
with comfortable access to the full graphic capacity beyond that
of the character generator contained in the firmware.

If you otherwise wish to access the Graphics Display Con-
troller (GDC), you will find this section especially useful.

The PD7220-1 GDC integrated circuit has an addressing
capacity of 256K words of 16 bits each. Facilities provided by
the GDC include light pen input, figure drawing of lines, arcs, rec-
tangles, and graphic characters, area filling, and zoom magnifi-
cation. Communication between GDC and CPU is via the GDC’s
first-in-first-out buffer. Commands to determine a particular mode
of operation are received by the GDC at port Al (i.e. via the pro-
cessor OUT AL,0A1H instruction). Data and other parameters
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following a particular command are received at port AQ. Status
information can be read at port A0 (IN AL,0AOH instruction),
and data from the GDC can be read via port Al.

This section deals with the aspects of programming the GDC
which relate to its environment in your NCR DECISION MATE V.
Following this, you will find a sample programming session con-
sisting of graphic producing routines which you may wish to adapt
and expand for your own applications.

THE GRAPHICS DISPLAY CONTROLLER

The GDC integrated circuit in your NCR DECISION MATE V
addresses a CRT display consisting of 640 pixels in the horizontal,
and 400 pixels in the vertical direction. The top left-hand corner
of the CRT is regarded as the origin of the GDC map. The top
(horizontal) line of the screen is represented by the first 640 pixels,
the next pixel addresses the far left of the second line, and so on.
The GDC makes use of a two-level addressing mode; a word ad-
dress refers to 16 consecutive pixels, while a 4-bit dot position
(values 0-15) refers to an individual pixel within that word. A
FIFO buffer is used to pass commands and data to and from the
CPU. (Use of the DMA option bypasses this buffer). The contents
of this buffer are destroyed only upon a reset or reversal of the
direction from read to write or vice versa.

The GDC includes a second buffer, the parameter RAM, in
which parameters for figure and character drawing can be loaded
and retained. GDC commands which do not explicitly load the
parameter RAM do not affect its contents. Therefore, it is possible
to make repeated use of the parameter RAM contents without
having to reload it. It is even possible to load a specified part of
the parameter RAM without altering the rest of its contents.

The GDC has two basic modes of operation, namely the
Character Mode and the Mixed (Graphics and Character) Mode.
The power-up initialization procedure automatically sets the
Mixed Mode, as this results in the most efficient non-graphic
screen writing in the NCR DECISION MATE V hardware environ-
ment. To enable figure drawing it is sufficient to set a flag in the
appropriate GDC command. Some additional parameters signifi-
cant for CRT operation are also sent to the GDC during the power-
up initialization. They include horizontal and vertical sync width,
horizontal and vertical front and back porch width, type of video
framing (non interlaced), type of RAM (dynamic), and the drawing
time mode (drawing only during retrace). In the normal course of
graphics programming you do not need to set or alter these param-
eters. However, if you wish to investigate in detail this hardware-
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related initialization procedure, you can refer to the Hardware
Description which comprises the first volume of the System
Technical Manual. This first volume includes a listing of the initi-
alization program of the NCR DECISION MATE V firmware in
Z-80 assembly language. You may also wish to refer to the manu-
facturer’s description of the PD7220-1 integrated circuit.

The Parameter RAM .
This 16-byte memory area, which is included within the integrated
circuit, is used in the Mixed Mode to define two display partition
areas and to hold an 8 x 8 pixel graphics character ready for
transmission to the display memory. If a figure, and not a graphics
character, is to be drawn, the parameter RAM can be used to store
a drawing pattern of dots and dashes. The exact layout of the
parameter RAM is as follows. Remember that to use the addres-
sing capability of the GDC to the full, an address may consist of
up to 18 bits.

Bytes 0-3: these four bytes define the display partition area 1.
The start address of this area in display memory is contained in
18 bits. Bytes 0 and 1 contain the least and medium significant
byte respectively, while the two most significant bits of the ad-
dress are contained at bits 0 and 1 of byte 2. The length of this
display partition is held in 10 bits (bits 4-7 of byte 2 and, more
significant, bits 0-5 of byte 3).

Byte O s t art (L)
1 1 [l 1 1 1 1
Byte 1 s tart (M)
Byte 2 len (L) 0 o |start (H)
Byte 3 WD | IM len (H)
1 L 1 1 1

The bit at IM must be set to indicate a bit-mapped graphics area
(reset would denote a character area). The bit at WD, which indi-
cates whether 32-bit (wide = set) or 16-bit accessing is activated,
should be O (reset).

Bytes 4-7: identical structure, this time for definition of dis-
play partition area 2.
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Bytes 8-15: this area can be used for storing a bit-mapped
graphic character in an 8 x 8 pixel format. Upon execution of the
appropriate drawing instruction, this area of the parameter RAM is
scanned from the least significant bit of byte 15 towards its most
significant bit. Scanning then continues from the most significant
bit of byte 14 towards its least significant bit, and so on. If the
area to be filled by the parameter RAM is greater than the 8-pixel
square, a further subset of the RAM is transmitted to the CRT. If
the screen area to be filled is smaller than the 8-pixel square, only
a subset of the parameter RAM will appear. Later in this section,
you can read how to determine the area on the CRT to be filled,
and how to create a slanting (italics) effect.

If you instruct the GDC to do figure drawing instead of drawing
a graphic character from the parameter RAM, you can use bytes
8 and 9 for pattern purposes, e.g. to draw dotted or dashed lines.

Remember that the parameter RAM contents are preserved
beyond completion of a figure or graphic character drawing in-
struction, so you can make repeated use of the parameter RAM
without having to reload it.

GDC Status Information

Information regarding the busy or otherwise status of the GDC
can be read in at port AO. The eight bits thus read by the pro-
cessor have the following significance.

Bit 0: when set (1), indicates that a byte of data from the
GDC RAM is available for reading. The bit is automatically reset
as soon as the data transfer from the GDC begins.

-Bit 1: when set, this bit indicates that the FIFQO buffer is full.
Therefore, programs should check that this flag is not set before
transmitting a command or parameters to the GDC.

Bit 2: when set, this bit indicates that the FIFO buffer is
empty. It is not necessary, nor desireable, to make output to the
GDC dependent upon this bit being set, as this would mean
dispensing with the advantages offered by buffering. Bit 2 is,
however, useful, in that you know that your last command or
parameter to the GDC has been accepted from the buffer, if this
bit is set.

Bit 3: set while a graphic figure is being drawn.

Bit 4: set while a DMA transfer with the GDC is in progress.

Bit 5: set while vertical retracing on the CRT is in progress.

Bit 6: set while horizontal retracing is in progress. The GDC
is set during initialization not to draw during active display time,
in order to eliminate display disturbances.
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Bit 7: set indicates that the light pen address register contains
a deglitched value for the processor.

Commands and their Parameters

The graphics display controller accepts via its FIFO buffer certain
commands and parameters which affect the display on the CRT.
The following presents a summary of these commands, with special
emphasis on those which are of importance to the setting up of
user graphics. The first byte issued to the GDC in each case is the
command byte. The bytes (if any) which follow the command
byte are the obligatory, or sometimes optional, parameters be-
longing to that command. The command byte in your NCR DE-
CISION MATE V must always be transmitted via port Al, the
parameters via AO. The GDC regards the parameters for the old
command as concluded, as soon as a new command is issued. This
is true even if the parameter list for the old command is incom-
plete.

Reset — This command blanks the display, resets the FIFO buf-
fer and the command processor, and sets idle mode.

Command byte: 0.

This command can be issued at any time for the above mentioned
purpose. It does not destroy the contents of graphic display mem-
ory. RESET can be followed by eight parameters to set mode
of display, type of video framing, type of graphic display RAM,
number of active display words per line, horizontal and vertical
sync, front porch and back porch widths, and the number of
active display lines per video field. The tasks are all carried out at
power-up initialization so these parameters do not have to be
accessed for the purpose of user graphics. The precise initialization
procedure is contained in the firmware listings included in the
Hardware Description of the System Technical Manual (Volume 1).

Sync: — Command byte: OFH (display enabled) or OEH (display
blanked).

The output parameters are the same as those for the reset com-
mand. However, Sync does not reset the GDC or activate idle
mode.
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Vertical Syne — Command byte: 6EH (slave) or 6FH (master).

This command is meaningful only when more than one GDC is
being used to create one image.

Cursor and Character — Command byte: 4BH.

This is normally used to set up the cursor by means of 3 parameter
bytes.

Byte 1 Ch 0,0 lLlln—e§ '
Byte 2 BL| (L)] CB IT op .
Byte 3 Bott]om BL (H)

Lines refers to the number of display lines to be used for each
character row, minus 1. If the CD bit is reset, the cursor is not dis-
played. Top contains the top line number in the row defined by
Lines. If CB is reset, the cursor will blink in accordance with the
speed set in BL low and high. For graphics this command is signifi-
cant inasmuch as the cursor must be set to non-display mode and
the number of display lines must be set to zero. In this case, there
is no need to transmit bytes 2 and 3.

Start Display — Command byte: 6BH, no parameters.
The GDC leaves the idle mode and enters the display mode.

Display On/Off — Command byte: OCH (display blanked) or
ODH (display active), no parameters.

Zoom — Command byte: 46H.

The single parameter byte which follows this command indicates
in its four most significant bits a zoom factor for the entire
display, or in its least significant bits, a zoom factor for the
graphics character which is about to be transmitted to the GDC. In
each case the value 0 indicates no magnification. Magnification, if
set, takes place in both x and y directions. A zoom factor specified
for a graphic character determines the actual bit-mapping in
graphic display memory, so that the enlarged image remains
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irrespective of subsequent use of the zoom facility. A display
zoom factor, on the other hand, does not alter the bit map of the
graphic display memory.

Position Cursor — Command byte: 49H.

Byte 1 Word Address (L)
Byte 2 Word Address (M)
Byte 3 Dot 0 o |WA (H)

Word Address (upper 2 bits in byte 3) indicates a 16-pixel boun-
dary, and Dot a pixel position offset to that boundary, where
the cursor is to be situated. The character mode does not require
parameter byte 3. Remember that the origin for counting word
addresses is the top left corner of the CRT. As the GDC in your
NCR DECISION MATE V addresses 640 x 400 pixels, a total of
18 bits address capacity is required. This means that WA (H)
will be zero. The cursor position in a graphics application is an
imaginary one, as it would not usually be desirable to display a
cursor.

Load Parameter RAM — This command loads the parameter
RAM from a position in that RAM (0 to 15) with the ensuing
parameter bytes.

Command byte: bit 7 zero; bits 4, 5, and 6 are set. The four
least significant bits contain a value between 0 and 15, according
to where in the parameter RAM loading should start.

Example: The command byte 78H tells the GDC that the param-
eters at port AO should be loaded into the parameter RAM starting
at byte 8, and working towards byte 15.

Pitch — Command byte: 47H.
The single byte parameter contains the number of word addresses
in a horizontal line of display. The GDC drawing instructions

require this information for calculating the word above or below
the current word. This value is set at power-up initialization in
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your NCR DECISION MATE V. The pitch value is also set by
the Reset and Sync commands.

Write Data — This command is an instruction to the GDC to
write one word or byte of data into display memory. Following
this, the cursor position is advanced in the last specified direction
(see Figure) to the next word address. It is possible to specify a
word or byte write. In the latter case, only one, not two, param-
eters are accepted. In the case of bit-map graphics, only parameter
byte 1 is significant, and only then when all bits are set or all bits
are reset. In a coded character situation, the bits of the parameter
byte(s) set the drawing pattern.

The command byte differs according to the type of transfer
and the logical operation which is to govern the write operation.

Command 0 0 1 Type 0 Logic

Il 1

A zero value in two bits for Type indicates write Word (Low),
then Word (High); the value 2 determines that Word (Low), the
value 3 that Word (High) should be transmitted; value 1 is invalid.
A zero value in two bits for Logic determines that the word or
byte addressed by the cursor is to be replaced by the pattern con-
tained in the one or two byte parameters; value 1 means that the
individual pixel is to be complemented if the corresponding bit in
the pattern is set; analogously, value 2 means reset to zero; and
value 3 means set to 1. As already stated, the parameters consist
of one or two bytes:

Byte 1 W ord(L) or Byte

A

Byte 2 Word (H)

It is admissable to supply further parameter bytes without repea-
ting the command. These will be applied to the automatically
advanced cursor position,

The Write Data command must be preceded by a Figure com-
mand (only the first three bytes are required, see Figure).

Mask — Command byte: 4AH, followed by two parameter bytes,
namely Mask (Low), then Mask (High).

This command sets a 16-bit mask for subsequent figure drawing
(the same mask is set by parameter byte 3 of the Position Cursor
command). Mask is usually used for clearing or filling large areas
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of memory, with all the mask bits set. For pixel by pixel drawing
there is no need to use the Mask command, as the Cursor Position
command can specify the pixel position.

Figure — This command, using as many as 11 parameter bytes,
is used for specifying whether individual dot or figure drawing is
to take place, and in the latter case, it specifies the figure to be
drawn. Beyond this, it is also used for determining the direction
of activity for any screen writing. DMA activity also requires
certain Figure parameters.

Command byte: 4CH.

Byte 1 SL| R |A,C|] G| L [Direction

The significance of the individual bits of byte 1 is as follows.
SL = slanted graphics character, R = rectangle drawing, A,C =
arc or circle drawing, G = graphics character, L = line drawing.
None of these bits set denotes individual pixel drawing, charac-
ter screen writing or reading, or a DMA transfer.

Direction refers to a 3-bit value for the direction of drawing,
emanating from the last pixel drawn.

In terms of arc drawing from a point, the following diagram
applies:
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The remaining parameters are distributed over the remaining
ten bytes as follows:

Byte 2 .. D1
Byte 3 oMl . b1
Byte 4 ., p2@m
Byte 5 0,0 . b2@®
Byte 6 . p3@m
Byte 7 0,0 , Dbs®E)
Byte 8 1 . | D 4I (L)I . .
Byte 9 0,0 ., b
Byte 10 .. D5 L)

Byte 11 0,0 ., bs®H

Bit MG in byte 2 must be set to denote graphics drawing.
The values required for the parameters D1 to D5:

Initial values
D1=0;D2 =8;D3 = 8; D4 = all bits set; D5 = all bits set.
Pixel plotting
As initial values.
Line drawing
D1 = the distance covered on the x or y axis, whichever is
the greater; D2 = 2 * the distance on the other axis, then sub-
tract D1; D3 = 2 * the shorter minus the longer distance;
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D4 = 2 * the shorter of the two distances; D5 = initial setting.
D2 and D3 require two’s complement notation, other values
are absolute. The Direction value for the Figure command
must contain the octant in which line drawing is to take place.

Arc drawing
D1 = radius of curvature * sine of angle between major axis
and end of arc (max. 45°); D2 = one pixel less than the radius
of curvature; D3 = 2 * D2; D4 = all bits set; D5 = radius of
curvature * sine of angle between major axis and beginning of
arc (max. 45°), then rounded down to next integer.

Rectangle drawing
D1 = 3; D2 = number of pixels in direction specified in com-
mand byte, minus one; D3 = number of pixels in direction at
right angle to direction specified in command byte, minus one;
D4 = all bits set; D5 = D2.

Filling an area
D1 = one less than the number of pixels at right angle to di-
rection specified in command byte; D2 = number of pixels in
direction specified in command byte ;D3 = D2.

Graphic Character
This process is really a case of area filling, where the number
of pixels in each direction is < = 8. If that number in the
direction specified in the command byte is 8, there is no need
to load D2 and D3.

Writing data
D1 = number of display words required, minus 1. All other
parameters are of no significance.

Write via DMA
D1 = number of words to be accessed in direction at right
angle to direction specified in command byte, minus one; D2
= number of bytes to be transferred in the other direction,
minus one; other parameters are not significant.

Read via DMA
D1 = number of words to be accessed in direction at right
angle to direction specified in command byte; D2 = number
of bytes to be transferred in the initially specified direction,
minus two; D3 = D2/2 (required only for word read); D4 and
D5 are not significant.

Read data via CPU
D1 = number of words to be accessed; other parameters are
not significant.

Draw — Command byte: 6CH, no parameters.
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Drawing is started at the pixel indicated by the current cursor po-
sition, and in accordance with bytes 8 and 9 in the parameter
RAM and the drawing parameters set by Figure.

Draw Graphics Character — Command byte: 68H, no parameters.

As in Draw, except that the 8 x 8 pixel pattern in parameter RAM
bytes 8-15 is drawn.

Read Data from Graphic Display Memory — This command re-
verses the direction of the FIFO buffer if it has so far been used
for transferring data to the GDC. This means the loss of any com-
mands or parameters in the buffer which follow the Read Data
command. The structure of the command byte is:

1 0 1 Type 0 Logic

| 1

A zero value for Type denotes a word read (low then high). Value
2 indicates low byte of word only, value 3 high byte only. Value 1
is not valid. The Logic value (see Write Data) determines the state
in which the graphic display memory will be after reading. As-
suming that you wish only to read data and not modify them in
any way, this value must be zero.

Reading data from graphic display memory requires that you
state the number of words to be read by means of the Figure com-
mand. In addition you must set the Direction, and, if this is
neither 0 nor 4, you should issue a Mask command with all the
parameter bits set. Perhaps the most easily understandable Direc-
tion setting is 2, as this accesses the addresses in ascending order,
i.e. left to right, then the next line down, and so on. Do not forget
to ensure that the cursor is in the position where you wish reading
to commence. It is also advisable to check the data ready status
bit (bit 1) before each read.

Each byte of data can be read by the CPU at port Al, where-
upon a further byte is loaded by the GDC into its FIFO buffer.
A read sequence can be discontinued by transmitting a command
to the GDC. Otherwise, reading is continued until D1 (see Figure
command) decrements to zero.

Read Current Address of Cursor — Command byte: OEOH.

The cursor address is returned via the FIFO in the following
format:
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Byte 1 Word Address (L)

1 i 1 N 1 1 [l
Byte 2 Word Address (M)

1 1 1 - A i ] 1
Byte 3 0 0 0 0 0 0 WA (H)

1 1 1 1 | 1
Byte 4 Dot (L)

1 1 | S | 1
Byte 5 Dot (H)

1 1 1 L 1 1 [l

Note that the dot position is not represented by a binary value in
4 bits, but as one set bit among 15 zero bits.

DMA Transfer — Command byte for read request:

1 0 1 Type 1 Logic
. 1 L

1 )

Command byte for write request:

0 0 1 Type 1 Logic
1 1

The significance of Type and Logic bits is the same as for the Read
Data command.

Before the transfer can be executed, the Figure command
must be issued with appropriate parameters (see Figure). The cur-
sor must be positioned and the Mask register bits must be all set.
As DMA transfers bypass the FIFO buffer, its contents are not
affected.

GDC Status Considerations

When transmitting data to the GDC, it is important that the FIFO
buffer does not overflow. Checking status bit 1 before transmitting
ensures that there is space in the FIFO for at least one command
or parameter byte. Alternatively, the processor could wait for the
buffer to become empty (status bit 2), and then transmit up to
16 bytes. Whichever method you choose, you should not transmit
data to the GDC merely on the assumption that the FIFO buffer
will have passed on some of its contents for execution. Especially
during figure drawing there are always delays, during which no
bytes are taken from the buffer.

564



SYSTEM TECHNICAL MANUAL CP/M-86 SOFTWARE FOR INPUT/OUTPUT

The GDC makes use of a separate data register to help elimi-
nate delays in providing data at the read port. Nonetheless, it is
advisable to check bit 0 (data ready) of the GDC status. If you are
using status bit 1 (FIFO full) to synchronize GDC data output
with processor data reading, your program should not make an
early termination (i.e. termination before D1 has decremented to
zero) of the read sequence dependent on the FIFO buffer not
being full. The status bit will not be reset as long as the buffer is
full of read data, so if your new command byte is waiting for this
bit to reset, your program will loop.

SOME GDC PROGRAMMING EXAMPLES

The assembly language routines contained in this section are de-
signed to provide you with a starting point for the development of
your own graphics. They include examples of how to set your cur-
sor position, draw rectangles, arcs and circles, and how to do pixel
by pixel drawing under keyboard control. Instructions are also
given about how to read the character generator of the firmware
ROM in your NCR DECISION MATE V, and how to store and
restore your graphic designs. A number of arithmetic routines for
pixel calculation are also included.

These and similar graphic routines can be written with the
symbolic assembler provided with your operating system software.
Following assembly, you can test and adapt the routines using the
debugging utility which is also present on your operating system
flexible disk.

Your final source text immediately prior to assembly must
contain the storage definitions (DB, DW, RS) in a separate data
segment with the DSEG directive at its head. The stage by stage
program construction in this section introduces each DB, DW, or
RS at the time of discussion of the first routine which makes use
of that particular storage definition. In this way, the data segment
is built up gradually, as you work through the routines. Remember
to include the ORG 100H directive at the beginning of the data
segment.

DSEG
(RG 100H
0100 0000 SPSTORE DM O

The 16-bit area SPSTORE is included in order to remind you to
consider setting up your own user stack. This might become
necessary if you intend to extend the graphics examples. You can
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edit, assemble, and test the programs as described in the section
“Some I/O Examples.”

OUTC is a routine for transmitting a command byte to the
GDC. Upon entry, the command byte must be in register AL,
Transmission takes place only when there is no drawing in pro-
gress and the FIFO buffer is capable of receiving at least one byte.

{5EG
Goon 56 BuTC: PUSH AX
001 E4AD oTeL: IN AL,0ADH
0003 2404 AHD AL, OAH
0005 73FA ot JHZ QuTCt
0og7 58 FOF A%
0008 E8A1 GUT OAlH,AL
{004 €3 RET

OUTP transmits a number of parameters. Upon entry, the
number of parameters must be contained in register DL, the first
parameter must be addressed by BX.

DODE E460 uTe: IH AL, DADH

0000 2404 AHD AL, 0AH

000F 734 {008 JHZ uTP

o1t 3a07 auTris Hoy AL,BYTE PTR [BX1
0013 E6AD U7 OADH.AL

0615 43 IRC BX

0016 FECA DEC DL

018 757 o1t JHZ OUTPL

0014 €3 RET

Therefore, you could arrange parameters for graphics initializa-
tion as follows:

0102 ot FRARS DE 0

0103 08 08 §

0104 Gooonos90000 PRANS DB 0,0,0,594,0,0,0,5%H,0FFH,0FFH,OFFH,
OFFHyOFFHy OFFHy OFFH, OFFH

OOS9FFFFFFFF
 FFFFFFFF
0114 000000 PRANSZ DB 0,0,0
0117 FFFF PRAHSZ OB OFFH,OFFH

0119 02FF7FOB0008 FRANG4 DB 2,0FFH,7FHy8,0,8,0,0FFH,3FH, 0FFH, 3FH
DOFF 3FFF3F

0124 FFFF PRANSS DB OFFH,OFFH
0126 21 WRLOGIC DB ZH ;conplenent
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GINIT is the routine which transmits these parameters:

0018 8DIED20L
001F 8a0c
0021 ERDLFF
D024 BB46
0026 EBD7FF
629 B201
0028 EBDDFF
DO2E BOsB

0030 EBCOFF
0033 B201

0033 EBD3FF
0038 8670

0034 EBCAFF
0030 8210
003F 8D1E04D1
0043 EBCSFF

0046 BO4Y
0048 EEBSFF
0048 B203
004D BD1E1401
0051 E8B7FF
0054 BO4A
0056 EBATFF
0057 8202
0058 8DIEIZOL
005F EBATFF
0062 BOSC
0044 EBTIFF
0D&7 B20B
0069 BDIE1901
004D EB9BFF

0070 BO22

0072 EBBRFF
0075 8202
0077 8p1E401
0078 ESBDFF

{000
a0oo

{ino8

0000

0008

(000

i

Dooa

0DOR
booo

(oos
0000

{oos

000

o8

LEA BX,FRARS
fov AL, OCH
CALL DUTcC
ROV AL, 46H
CALL BUTC
OV DL
CALL oute
A0V AL, 4BH

{ALL DUTC
AOY DLy1

CALL DUTP
foY AL, 70H

CALL oUTC
ROV DL, 10H
LEA BX,FRANSI
CALL GuTP

0y AL449H
CALL ouTd
0V DLy 3

LEA BX,PRANGZ
CALL ouTp

HOV AL, 4AH
[ALL OUTE

OV DLy2

LEA BX,PRAHSS
CALL OUTP

N0 ALy4LH
CALL oUTC

fioy DL, OBH
LEA BX,PRANG4
CALL quTe

foy AL, 24

CALL DUTC
oy OL,2

LEA BX,PRANSS
CALL ouTe

shit O blanks screen

;5et zoog fo zers

jcursar/char
jcharacieristics.

sparameter seis lines
sper row io zer0.

sload entire
jparaseter RéH.

jsets graphics and
5400 pixels vertical.
yset cursor pos

s¥irst pixel addressed
jset mask

;figure parameters

ino geos. figs,
jdiraction east.
surite data word high
ithen lowy reset to 0.
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J07E RO21 HOV ALV2IH jurite dais,
ithis tise compiement.

1080 A22401 H0Y YRLDGIC,AL

0083 EB7AFF {060 CALL nUTe

0086 BOOD nov 8L.00H  sre-enable screen
0088 E375FF it} CALL GUTC

{08R EBOSO0 0093 YAIT: {ALL GETHEY

BO8E 3024 CHP AL, '$°

0090 75F9 QDR JHE HAIT

0092 (3 RET

Command OCH blanks the screen. The first parameter at PRAMS
is used for setting zoom to zero, the second sets the number of
display lines per character row to zero. Command 70H means
start loading the parameter RAM at byte 1. The parameters used
(PRAMS1) set up one display partition, starting at the address
zero in graphic display memory with length 400 (display lines).
The remaining parameters are initialized to all bits set. This is of
significance in the case of parameter RAM bytes 8 and 9, as this
will ensure that figure drawing is carried out with unbroken lines.
Command 49H sets the cursor to the beginning of the display area.
Remember that this corresponds to the top left corner on the
CRT. If you wish to use Cartesian coordinates, your programs will
require additional calculations. Command 4AH uses PRAMS3 to
set the mask register with all bits set. PRAMS4 contains the initial
values for figure drawing (dot drawing,.direction East). Command
22H uses PRAMS5 and the Logic setting 2 (reset to zero) to set
the entire bit-map to zero. Command 21H sets the complement
Logic for future drawing and writing. This state of Logic is also
recorded in the byte WRMODE. Finally, the screen is re-enabled.

Further processing is now dependent on entering $ at the key-
board. The GETKEY routine for reading the keyboard must be
careful not to attempt to output a character to the CRT, once the
GDC is in graphics mode. In order to suppress this screen echo, the
direct I/O function of the operating system is used. This routine
will be invaluable in the keyboard-controlled drawing described
later. GETKEY returns the key pressed in register AL.

0093 33 GETKEY:  PUSH BX
0094 51 PUSH £X
0095 52 PUSH DX
0096 Bi04 oy CLyé
0098 BIFF HOV DL, OFFH
0094 CDED INT 224
009C 54 PO DX
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o090 5% FiF X
J0%E 38 POP BX
0er €3 RET

Assuming that you wish to return to normal character writing
after completion of your graphics routines, you require an exit
routine to restore the status prior to graphic processing. This rou-
tine is at any rate to be recommended when using the debugging
tool, so that you can inspect registers and memory afterwards. The
parameters for the data segment starting at EXPRAMS are used by
the exit routine GEXIT.

0127 BFOD EXFRARE DR EFH,0

4129 00Y5000100FF EXPRAMST 08 5.90H,0,1,0,0FFH,OFFH,OFFH, OFFH,OFFH,
FFFFFFFFFFFF GFFH,OFFH,OFFH
FF

0a0 8BIEIT0L eEXIT: LEA BX,EXPRANS

a4 BO4B f0Y AL.4BH

{i0ké EBSTFE 0ooo {ALL auTe

0049 R201 Ay oL,

GOAE EBSDFF (0oe {ALL OMTF

GOAE B0+4 Y AL.4aH

O0BG EB4DFF 0000 {ALL DUTE

G083 8201 oy Bl t

00RS EBS3FF pooe CALL OUTP

oes 8070 Aoy AL 70H

0DB& EQ43FF 0000 CALL OUTE

4080 B2GD fily DL, O0H

QOBF EB49FF i Call auTe

0acz 211a CLBCRN:  hOV DL.1AH

00c4 Bi02 oy LLy2

004 30 FUSH AX

007 53 PUSH BX

00 31 FUSH £X

poce a2 PUSH DX

6aca COED INT 224

poCe 54 FOF M

nace 59 PP CX

OCE 58 PP BX

pocE 58 FOP 8X

o060g €3 RET
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Command 4BH resets the number of display lines per character
row to 16. 46H ensures that zoom is set to zero. Following this,
the parameter RAM bytes are set. The IM bit is now reset, so that
graphics display memory is no longer to be regarded as bit-mapped.
Finally, the screen is cleared and the cursor set top left.

As the next stage, we can reserve an area in the data segment
for cursor position (CURPRAMS) and create a routine, CURSET,
for transmitting that position to the GDC. CURPRAMS contains
in 2 bytes (lower location = less significant byte) the word posi-
tion, the third byte (highest location) must contain in its four
uppermost bits the dot address within that word (see Position
Cursor). The values used here in the DB directives will place the
cursor 131,584 pixels from the beginning of display memory (no
special significance to this value), that is, approximately halfway
along the 206th line of the 400 line display.

0136 20 CURPRANS DB 20H

0137 20 B 20H

0138 00 DB 0

0001 8049 CURSET: OV AL 4%H
0003 EB2AFF 0000 CaLL auTe

0006 3DiE3all LEA BX,CURPRANS
(0Da B203 fnov DL,3

000C EBICFF faoe CALL ouTP

00DF €3 RET

Now reserve an area for storing figure drawing parameters:

f
0139 000060000000 FIGPRARS DB 0,0,0.0,0,0,0,0,0,0,0
0aooo0coa
Enter the routine for transmitting these parameters to the GDC
0DED RO4L FIGEET:  HOV AL.4(H
O0E2 EZ1BFF i) Call oy
0OES BDIE3F01 LEA BX,FIGPRANS
00E? B208 floy DL, 0BH
OOER EBIDFF foog CALL oute
OOEE €3 RET

and the command which sets drawing in progress.

O0EF BO4&C FIGORAW: ROV AL,4CH
OF1 EBDCFF 0000 CaLL UL
00Fé €3 RET
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All that is now required are actual parameters for figure
drawing. The following can be used for drawing a square:

0144 400340300030 FIGPRAML DB 40H,3,40H,30H,0,30H,0,0FFH, 3FH, 30,0
DOFF3F3000

The routines described hitherto can now be used in a program to
draw a square. First, the actual parameters in FIGPRAMI1 are
copied to the 11-byte FIGPRAMS area, as this is where the
FIGSET routine expects to find them. Then the GDC is set up
for graphics. Enter $, whereupon the cursor is set and the figure
drawn. The figure will remain on the screen until you enter x.
After the initial run, you may wish to experiment with the values
in CURPRAMS and FIGPRAM1.

00F5 8D1E4401 LEA BX,FIGPRANL

0OF% 803E3901 LEA DI,FIGPRANG

0OFD B10B Aoy CL,LENGTH FIGPRANS
OOFF EAD7 HEXTPR1: N0V AL,BYTE PTR [BX]
g101 2805 ROV BYTE PTR [DIT.AL
0103 43 INC BX

0104 47 IKC B1

0105 FECY DEC L

0107 756 00FF JRZ HEXTPRI

0109 EBOFFF Go1B CALL GIMIT

016C ERCIFF aop1 CALL CURSET

010F EBCEFF DOED {ALL FIGSET

0112 ESDAFF OEF CALL FIGDRAW

0115 EB7BFF 0093 WAITZ: CALL GETKEY

0118 3078 CHP ALy 'z’

biip 75F9 {115 JHE BATTZ

011C EBEIFF 040 CALL GEXIT

To draw a circle, it is necessary to draw 8 arcs each turning
through 45°. The arcs are drawn from four points around the
centre of the circle, using the following Direction values:
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/.\
3 4
o
0 7
S\-o/'z

Begin by setting up the data storage areas as follows:

[14F 40BE RIDDLE ¥ DBE4DH
gis1 0t NIDODLEH DB |
0152 a2 RADIUS DB 30
0153 0000 HORTH b
135 00 HORTHH DR D
0136 0000 SOUTH bd §
0158 00 SOUTHH BB §
0159 000D EAST ]
0158 00 EASTH DE O
015C 0000 HEST 0§ 4
015E 06 WESTH OB D
015F 0000 PIXEL ]
0151 00 PIXELH Bk §
0162 00 CURSL 08 g
0163 00 CURGH 1]
0144 00 DOTROS 0B 0

The first three bytes contain the pixel position in up to 18 bits
(MIDDLEH = most significant byte, upper 6 bits reset) of the cen-
tre of the circle. The initial values used here place this point
approximately halfway along the 179th display line. Using this
position and RADIUS, the North, South, East, and West points
on the circumference of the circle can be calculated. These pixel
values are returned in NORTH, NORTHH, etc. as 3-byte values,
the third byte in each case being the most significant byte. Do not,
for the moment, alter the value in RADIUS.

011F 53 COMPASS:  PUSH BX

0120 51 PUSH €X

0121 52 PUSH DX

0122 BASDOZ Moy DX, 280H ipitch
0123 A14F01 (NORTH: N0V AX,WORD PTR RIDDLE
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0128 3ADESI0L
{12C 32ED
0I2E BAIESIDL
0132 F§

0133 iBC2
0135 §opeOC
0133 E2FE
0134 A35301
0130 S21E5501
0141 Al4FOT
0144 3AGES201
0148 32ED
014a BAIESI0M
0I14E FB

D14F 13C2
0131 B80D300
0154 EIF8
0136 A35601
0157 8E1E5201
015D AL4F01
0140 BAGET201
0164 32ED
0166 2A1ESI0L
0164 FE

0148 150100
016E 80D300
0171 £267
0173 A35901
0174 381E3801
0174 AL4FD1
0170 2AGE201
0181 32ED
0183 2ALES101
0187 F2

0183 100100
pige 80DBOC
018 EIF7
0190 A33C01
0193 3B1ESEDI
0197 SA

0198 39

01%9 58

0194 €3

HDCR:

C50UTH:

SDCR=

014E

(EAST:

EDCR:

0164

CHEST:

HDCR:

0187

CP/M-86 SOFTWARE FOR INPUT/OUTPUT

iy L RADIUS

XOR CH,CH

AW BL,RIDDLEH

£l

SRE AX,DX

SER BL.O

LOGP HOCR

HOY HORD PTR MORTH,8Y
HOV MORTHH,BL

HOV &X,WORD PTR HIDDLE
oV CL,RADIUS

XOR CHeCH

foy 8L,NIDDLEH

{Le

ADC AX, DY

ADC BL,O

LOgP SOCR

HOV NORD PTR SOUTH,AX
HOV SaUTHH,BL

oV &X,NORD PTR HIDDLE
MoV CL,RADIUS

YOk TH.CH

HOv BL,RIDOLEH

Lt

apc Ax, 1

ADC BL,O

LOOP EDCR

HGV HORD PTR EAST,AX
ROV EASTH,BL

HOV AX,NORD PTR HIDDLE
HOV CL:RADIUS

XOR [HyCH

{0V BL,HIDOLEH

{Le

SRR AX,1

5BB BL,0

LOGP WDCR

HoV NORD PTR WEST,AX
HO¥ WESTH,BL

POP DX

pop CY

POP AX

RET
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The following routine is useful for converting a 3-byte pixel
value into a format appropriate to the Position Cursor command,
that is, as a 16-bit word address and one additional byte with a
4-bit dot-position value in bits 4-7. Upon entry to WORDAD, the
pixel value must be available in PIXEL and (most significant)
PIXELH. The word address and dot position will be returned in
CURSL (least significant) and CURSH, with the dot position in

DOTPOS.

0198 53

019c 51

8190 32

DI9E A1GFOL
1Al 2AD0
0iA3 B104
0147 D3EE
0167 BA3A6101
148 D2EZ
01AD D2E&
01AF OAES
§1B1 88266301
0183 424201
[iRg 88166401
018C 5A

01BD 59

J1BE 58

018F {3

HORDAD:

PliSH BY

pUsH £X

PUSH DX

HOV AX.HORD PTR PINFL
ROV DL.aL

HOV (L4

SHE aX,{L

TV DHyFIXELH
SHL DLCL

SHL DHWIL

{if AH,DH

HOY CURSH.AH
0V CURSL, 8L
HOY DOTROS,DL
POF DX

pap X

PP 8X

RET

The next routine, CURTRANSF, does no more than copy at
CURPRAMS the cursor position in CURSL, CURSH, and DOT-
POS. This means that the cursor position calculated by WOR-
DAD can be used by the CURSET routine.

0100 8D1E3401
g4 AL8201
417 8907
0ige 43
01CA 43

0iCE AD&4O01
B1CE 2807
01ba €3
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CURTRAMSF: LEA BX, CURFRAS

fily AKX, HORD PTR CURSL
oV WORD PTR LBXI.AX

IHC BX

IHC BX

ROV AL, DOTPOS

iy BYTE FTR [BX1,4L

RET
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The program to draw two 45° arcs, one on each side of the
northmost point of the circumference, can now be put together.
The initialization of the graphics mode is the same procedure as
when drawing the rectangle. Following this, COMPASS calculates
pixel values for the North, South, East, and West positions. The
word address is calculated for North and placed at CURPRAMS
so that the cursor can be set:

0101 EB47FE fo18 CALL GINIT

0iDé EG48FF 01iF CALL COMPASS

017 A15301 HOY AX,HORD PTR HORTH
01ba A35F01 OV WORD PTR PIXEL.&X
01bD A0S301 ROV AL,BYTE PTR HORTHH
BI1ED A26101 Ry BYTE PTR FINELH. AL
01E3 EBRSFF §1%8 CALL HORDAD

DiEs EBD7FF gico {ALL CURTRAMWSF

BIEY EBESFE U CALL CURSET

The next step is to set up FIGPRAMS with the parameter for
figure drawing. Note that drawing parameters D1, D2, D3, and
D5 contain values which apply specifically to the chosen radius
of 50 pixels. Therefore, if you change the radius, you will have
to adjust these parameters or write a routine to do this for you.
The most interesting parameter in FIGPRAMS is the first. The
bit for arc drawing remains set throughout the program but the
three Direction bits require different values between 0 and 7,
depending on the arc to be drawn (see figure immediately fol-
lowing the rectangle program). The values for drawing the two
arcs from the North point are 1 and 6. This program draws the
Direction 1 arc first.

GI1EC BDIE3TDY LEA BX,FIGPRANS
01F0 Ca0721 ROV BYTE PTR [BX1,21H

stype of drawing = ariy
tdirection = 1.

01F3 43 IHC BX
DiF4 CA0773 RisV BYTE PTR [BX3,723H
sreip 45 for radius
130 pizels
01F7 43 INC BY
01F8 40740 oy BYTE PTR [BA3.40H
soraphics drawing flag
OIFE 43 MG BX
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BIFC (40731 fioy BYTE PTR [BX1,31H
a5

sone lesc than radius
OIFF 43 MG BY
(200 ¢a0780 iy BYTE FTR [BY1.0
0203 43 IHC BX
0304 {80742 A0V BYTE PTR [BYI.42H
0207 43 IHC BY
4208 CA0700 ’ foy BYTE FTR LBE3,0
208 43 IHC BY
200 CAQT7FF fiy SXiE FTR [BE3.OFFH
020F 43 THC BX
0210 CaO73F HOY BYTE PTR [BXY.3FH
0213 43 IHC BX
1214 C40700 fi0¥ BYTE PTR [8X1,0
0317 43 THC BY
0218 40700 Ry BYTE PTR [BXL,0
0218 EBlHE DOED CALL FIGSET
0ZiE EBLEFE {I0EF CALL FloDRad

Then follows the Direction 6 arc:

0221 EBADFE 0001 CALL CURSET

0224 (606390124 iV BYTE PTH FIGFRANS,24H
4229 EBR4FE OGED CALL FIGSET

022 EBCOFE OOEF {ALL FIGDRAW

Once the arcs at the point North on the circumference have been
drawn, the program can proceed to convert the pixel value for
South into a cursor position, set the cursor position, and draw
the southern arcs. The two arcs at East and the two arcs at West
are drawn in the same way.

027F AL3601 Aoy AX.WORD PTR SOUTH
0232 A35F01 fiOY WORD FTR PIXEL.AX
0235 AD3EOT ROV ALLBYTE PTR SOUTHH
0238 £26101 A0y BYTE PTR PIXELH.AL
0238 E8SDFF 0i9g CALL HORDAD

D23E EB7FFF i) LALL CURTRAMSF

0241 ERIDFE nong CALL CURSET

0244 (406390122 flov BYTE PTK FIGPRANS, 224
0249 E3R4FE 0oED CALL FIGSET

0240 EBADFE OOEF CALL FIGDRAW

024F EBTFFE 0oo1 CALL CURSET
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Aoy BYTE FTR FIGPRANS, 204

{1757 CAD0A39IIE

0257 ERR4FE 06ED (AL FIASET

0254 EBYFE {0EF {8LL FIGDRAM

(250 415901 A0y &%, HORD FTR EAST

4240 #35F01 Hiy WORD PTR PIXEL,AX
0743 A0SR0 HOY ALLBYTE FTR EAKTH
4184 A24101 Ao BYTE PTR PIXELH.AL
749 ERIFFF %8 CaLl HORDAD

024C ESRIFF fico CALL CURTRANSF

f26F E8GFFE D LA CURSET

0272 (404390124 R BYTE PTR FIGPRANS,24H
0777 EBAGFE DOED {ALL FIGSET

(274 EB72FE {0EF GALL FIGDRAW

0770 EESIFE popi (hLL CURSET

0250 CADAZYOIZY A0y BYTE PTR FIGPRANS,27H
285 EESEFE OpEd {aLL FI&SET

388 EBA4FE 0OEF CALL FIGDRAM

{238 415001 fov ax.WORD PTH HEST

028F AZTFDY HOV WORD PTR FIAEL,4X
(291 403E01 ROV AL,BYTE PTR BESTH
0794 424101 iy BYTE PTR PINELH.AL
0297 EROIFF 4i%8 CALL WORDAD

2% LEIZFF pifn [ALL CURTRAMSF

3230 EBIFE oo {ALL CURSET

0740 Ca0s390120 "oy BYTE PTR FIGPRANS.20H
0245 E33EFE GOED (AL FIGSET

(248 EE44FE JoEF {ALL FIGDRAM

0748 ER23FE 0601 (ALl CURSET

074F CA04390123 HOV BYTE PTR FIGPRANS.Z3H
0283 EBIAFE foED {aLL FIGBET

0784 EEISFE OpEF (ALl FIGDRaM

The circle will remain on the screen until you press x:
0289 EEOTID p093 Balls: CALL GETHEY

§IBC 3678 CHP AL, 'y’

(2BE 75F9 {i2p9 JHE WAITS

g2¢0 EBDOFD fi0a0 CALL BEXIT

The next example of programming the GDC in your NCR DE-
CISION MATE V gives you the possibility of doing pixel by pixel
drawing, by using the keys around the 5 key on the calculator pad
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situated on the right of the keyboard. Depressing the 8 key will
plot one pixel north of the last pixel plotted; depressing the 9 key
will plot a pixel north-east of the last pixel plotted, and so on.
Pressing the 5 key will effect unplot instead of plot. In this way,
you can move the plot position without actually plotting. To see
where you are on the screen, press 5 and plot a point. If this is not
where you want to be, press 5 again and retrace the last movement
to erase the pixel plotted. Enter 0 and then x to leave the program.

The following routine reads the keyboard, and, upon receiving
a valid entry 1-9, sets the Direction bits in the first byte of FIG-
PRAMS accordingly. Note that the numbers on the calculator pad
require translation before they can be used as Direction values.
The part of the routine at ONOFF (executed if 5 is pressed) exe-
cutes a GDC Write Data command using the byte stored at WR-
MODE (defined at the beginning of the programming session) as a
toggle: if the set Logic is active, then it is replaced by reset Logic,
and vice-versa.

0203 ECOFD 0093 CALEUL:  CALL GETKEY

0206 3302 X0R DL,DL
208 3030 CHe ALy 0
024 7407 02r3 JE DVER
§IC X33 one AL, 'y’
D2CE 743F {3oF JE GHOFF
0200 3631 {he AL
0202 7430 02F4 JE DIR7
02h4 3032 Chp AL,y 'Y
0206 7434 0302 JE DIRG
0708 3C33 CHP &L, '3’
020a 7424 0300 JE DIR1
0200 3034 CHP AL, ‘4’
02DE 7416 0Fea JE DIRé
02ED 3036 Che AL, '8’
02E2 7414 02FE JE DIR?
f2E4 3037 ChP AL, 7
02k 7410 2rd JE DIRG
02E3 3038 CHE AL, '8
02Eh 740F 02F4 JE DIR4
02EC 3639 CHP AL, "%
D2EE 7400 0aFe JE DIR3
02F0 ESDOFF 023 JAP CALCUL
02F3 €3 OVER= RET

02F¢ FEL2 DIR7: IRC DL
02Fe FEC2 DiRé: IHC DL
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02F8 FECZ DIRG: IHC DL
(2Fa FECZ DIR4: INC DL
02FC FECZ DIR3: INC BL
02FE FELZ DIRZ: INC DL
0300 FEC2 GIRL: INC DL
0302 88163901 BIRG: oV BYTE PTR FIGPRAHS.DL
0306 ERD7FD Q0ED CALL FIGSET
0309 ESE3FD 0OEF (ALL FIGDRAW
030C E9B4FF AN JAP CALCHL
¥
030F AD2401 (HOFF: foy¢ AL.BYTE FTR WRLOGIC
0312 3401 AR ALl
031+ AZZ401 Mk BYTE FTR WRLOGIC,AL
0317 EBESFC {000 CALL QuTC
031A E9ALFF 0ac3 JAF CALCUL

For pixel by pixel drawing, the “initial values” stated in the
description of the GDC Figure command should be set:

1165 000040080008 FIGPRAWZ DB 8,0,40H,8,0,8,0,0FFH, 3FH, OFFH, 3FH
OOFF3FFF3F

To do this, the program first copies FIGPRAM2 to FIGPRAMS.
Set the cursor at CURPRAMS (this time the program does not do
this for you) before CURSET is called. The GDC command byte
23H changes the drawing Logic from its initialization setting of
“complement” to ‘“set to 1.” This means that if lines cross during
drawing, pixel erasure will not occur. If this GDC command is
omitted, ONOFF will not work properly. The instruction pointer
will not leave CALCUL until you press 0. The ‘“complement”
setting of the drawing Logic is then restored. The JMP SAVEIT
instruction applies to a program extension described later. For the
moment, this instruction should read JMP SAVED.

0310 3B1EAS0L LEA BX,FIGPRANZ

0321 8D3E3901 LEA DI, FIGPRANS

0325 B108 ROV CL,LENGTH FIGPRANS
0327 BAD7 MEXTFRZ: 1OV AL,BYTE PTR [BX]
0329 8805 oy BYTE PTR [DIT,AL
0328 43 IHC BX

032 47 IKC D1

0320 FEL? DEC L

032F 75F6 0327 JHZ REXTPR2

0331 EBE7FC 001B CALL GINIT
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0334 E87AFD 0an1 CALL CURSET

0337 CA0A260123 nov BYTE PTR WRLOGIC,23H
033C Bo23 fioY AL, 230

033E EBBFFC 0000 CALL DUTE

0341 EQTFFF 02¢3 CALL CALCUL

0344 EB4CFD 0093 WAIT4: CALL QETHEY

0347 378 CHP ALy 2!

0349 759 0344 JHE BAIT4

0348 CAD4260121 ROV BYTE PTR WRLOGIC,21H
0350 Bo21 foY AL,21H

0332 ESABFC 0000 CALL QT

jrecspis to rogplement
sirom any seitfing.
{355 E92801 0480 JHF SAVEIT  :JHP,SAVED
1758 EB4SFD (040 SAVED: CALL GEXIT

The character set of your NCR DECISION MATE V is stored
in the ROM which executes power-up initialization. The characters
are stored in ascending ASCII sequence from location 1000H on-
wards. Each character is stored in 16 bytes, representing 16 hori-
zontal line scans. In order to read a portion of the ROM, you
must activate Port 11 (Hex), which acts as a ROM-select switch.
To switch back to user RAM, Port 10 (Hex) must be activated.
While the ROM is selected, the RAM below location 2000H is
de-selected. This means that the part of your program which reads
the ROM must be located at or above that address. This presents
no problem inasmuch as the operating system loads transient
programs well above that address. Even the operating system is
situated above this critical address (see “How to read the BIOS
Program”). However, you should bear in mind that the 8086
interrupt vector is not accessible while the ROM is selected. This
means that INT 224 would cause loss of program control. There-
fore, you must de-select the ROM before using the BDOS func-
tions. If you are using your own interfaces with peripheral devices
and these interfaces make use of interrupts, it is advisable to issue
a disable interrupts instruction (CLI) prior to ROM selection.

CHSTORE is to be used for storing the 16-byte character
pattern immediately upon being read from the ROM:

0170 (HETORE RS 16

The following routine, ASCII, fetches a 16 x 8 bit pattern
from the ROM and deposits it in the 16-byte storage area CH-
STORE. Upon entry, register AL must contain the ASCII character
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for which the bit pattern is required. The binary value of the
ASCII character is multiplied by 16, the result residing in AX. The
start address of the character area in the ROM is added to this,
thus BX addresses the first of the 16 bytes containing the bit
pattern. These bytes are then copied via register AL to CHSTORE.
Note the segment override prefix in the program line containing
the ROMBYTE label. This must be included, otherwise the 1000H
offset would relate to the beginning of the program area set up
by the operating system, and not to the beginning of machine

memory.
§3nE 53
f35C 51
0350 52
35k 821D
(340 FoEZ

ASCII:

{362 050010

D365 BROE
347 803ET00L
36k B9100C
034E BAQDOO
0371 BEC2
0373 B8l
0375 268407
0378 3803
0374 43

§3ve 47

037C E2F7 6375
37E 610
0380 5A

jagl 39

(382 5B

0383 €3

ROMEYTE:

PUSH BY
PUSH CX
FUSH DX
figv bL, 10K
fiuL DL ;code slready in AL
jat catling,
jaddress of char
1in ROM now in A%,

ADD AX, 10004

HOV BX,AX

LEA DI,CHSTORE

A0V ¥, 104

HOV DiL0

HoV ES. DX

OUT 1iH,8L

oY AL.ES:BYTE PTR [BX3
HOV BYTE PTR [DI3.4L
IHC BY

IHC DI

LOOP RONBYTE

aUT 10H.4L

FOp DX

POP CX

FOF B

RET

The following two program lines make a copy of the bit pattern

of the number 7:

0384 BO37

0386 EBDIFF 0338

oy AL, ‘7’
CALL ASCII
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If you write out the bit pattern contained in CHSTORE, you will
see that the least significant bit of each byte contains the leftmost
pixel of the line scan for that byte.

The GDC parameter RAM provides a comfortabel means of
creating your own user-defined graphic symbols. An 8 x 8 pixel
design stored in bytes 8-15 of the parameter RAM can be output
as often as you wish.

You may find the two following routines useful. The first sets
a zoom factor for the CRT representation of the graphic symbol
contained in the parameter RAM. This zoom factor (0-15) must be
available in the lower four bits of a single byte area, ZOOMFACT.

0389 BO46 200z fliy AL, 46H
0388 E872FC 00ao CALL QUTC

038 8D1ETRO1 LEA BX,Z0OHFACT
0392 8201 ROV DL, 1

0394 EE74FL 0o0B CALL DuTR

0397 3 RET

The second routine, SKEW, produces in CHARMIR a mirror image
of each byte of an 8 x 8 design stored in CHARPATT. This design
is thus copied “back to front.’’ Furthermore, the byte sequence is
inverted.

pig0 CHARHMIR RS §
0188 (0GA427E3024 CHARPATT DB O,5AH,42H,7EH, 308, 244, 240, 4
2442
irandom oxample
7

0398 EDIEGRO1 SKEM: LEA BX,CHARFATT

D390 B3L307 a0D BT

039F 3D3ER001 LEA DI, CHARRIR

1343 BYOBOG Ay 8

fi3ks 2407 KEXTCH:  [OV AL,BYTE PTR [BX3

{348 E&O700 0382 {ALL HIRROR
ito caencel sirror,
sreplace CALL instruc-
ition by three NOFs,

{1348 BBOT ROV BYTE FTR [0IJ:AL

134D 4B gEC 8%

03ak 47 INC DI

034F E2F5 384 LIF NEXTCH

03B1 (3 RET
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0382 53 RIRROR:  PUSH BX sthe bits of the &L
(383 51 PUSH X iregister are mirrored
034 32 PUSH D% saround an imaginary
{385 32F4 XOR DHyDH javis between bits 3
0387 Biot MoV DL, vend 4. Thus bits §
3389 Bi01 Hoy Ly jand 7 exchange posit-
0388 2ADS oy BLyAL ;ionsy as do bits
03BD 37E4 HEXTSHFT:  XOR AH.AH sand 4y and so on.
03BF 3AC3 noy AL,BL

03C1 D3t GHL AX.CL

0303 2282 AHD AH,DL

0305 DAF4 {if DHyAH

0307 DOEZ SHL DLs1

03c9 8012 A0 CLy2

03(C 8OFell CHF CLe13H

030F 75EC 138D JHE MEXTSHFT

0301 Bals iy AL,

0303 A FOP DX

034 39 POF X

03D 5B POP BX

0306 €3 RET

The CHAROUT routine loads the 8 x 8 pattern contained in
CHARMIR into bytes 8-15 of the GDC parameter RAM. Following
this, the parameters for the GDC Figure command and the zoom
factor are set. The Figure parameters

(1v0 1407400700 CHFGPRAR DB 18H«7,40H, 750
jset slant with bit 7 din bvie §

indicate in byte 1 that a non-slanting graphics character with
initial drawing direction 6 is to be created. Byte 2 contains the
number of pixels, minus 1. The only significance to byte 3 is that
the graphics bit is set. Bytes 4 and 5 conclude the setting of the
graphics character window as 8 x 8 pixels. Command byte 68H
finally draws the character, using the magnification factor place by
CHAROUT in ZOOMFACT.

0195 04 Z00MFALT DB 4

0307 BO78 CHARGUT:  HOV AL,73H  starier pRAM ai para .
0309 EB24FC noog CALL DuTe

030C 8DLEE001 LEA BX,CHARRIR

03E0 B208 v bL,8

03E2 EB24FC gaoe CALL outp

03E% BO4C fov ALy4CH  jfigset
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03E7 EBL4FC 6000 CALL QUTC

03EA BDiE9001 LEA BX;CHFGPRAN

{3EE B205 ROV DL,

{iaF0 EB18FC {00 CALL DUTP

03F3 C404950104 HOY BYTE PTR ZOORFACT, 4

{l3FS ERSEFF 0389 CALL Zoon

{3FB BOAR HOV AL, 68H  sdraw graphic char
03FD ESOOFC goao (ALL QUTC

0400 €3 RET

You can put these routines together in the following program.
The number 7 is copied from the ROM into CHSTORE. The first
three and the last four bytes of CHSTORE contain zero, repre-
senting line scans for that character in which no pixels are drawn.
The number 7, like many characters in the character set, is nine
pixels high, so it will not fit into the GDC parameter RAM. In
fact, the bottom of the 7 is truncated during the 8-byte transfer
from CHSTORE to CHARPATT in this example. You can get
around this problem in graphics mode character writing by trans-
mitting the entire 16-byte in two stages to the GDC parameter
RAM (this is how your NCR DECISION MATE V uses the GDC
for screen writing in the non-graphics mode), or by simply plotting
the character pixel by pixel. For user-defined graphics, this ad-
ditional programming is not necessary, provided that you can fit
all the dots (set bits) into the 8 x 8 format. This program writes
copies of the character below one another, if you press the r key.
The reason for the position of the next copy becomes apparent
if you consider the order in which the bits of the parameter RAM
are transmitted (see “The Parameter RAM”’) and the direction set
by CHFGPRAM. By way of extending this program, you may wish
to include a cursor positioning facility.

0401 EB1I7FC fi01e (ALL GIHIT

0404 ESCAFC 001 (ALL CURSET

0407 BOSY Ay 4L, ' 7’

0409 ER4FFF 0358 CaLL ASCII

040C 8DIE7O01 LEA BX;CHSTURE

0+10 43 IHC BX

0411 43 IHC BX

0412 43 IHC BX

0413 8D3LEEOL LEA DI,CHARPATT

0417 890800 oV CX,8

0414 BA07 NEXTCOP: OV AL,BYTE PTR [EX]
0410 380 oV BYTE FTR [DI3,AL
0+1E 43 INC BX

B41F 47 INC DI
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0420 EFE f414 LOOF NEXTCOP
0422 EBT3FF 0398 CALL SHEW
0425 EBAFFF 0307 REPEAT:  CALL CHAROUT
0428 £363EC D093 WAITS: (ALL GETKEY
0426 3072 (e AL, '’
0420 74F4 0425 JE REPEAT
043F 3078 CRP ALy "’
0431 75F% (428 JHE HAITS
0433 EBSAFC 00AD CaLL GEXIT

By altering the parameters for the GDC Figure command and
blanking out the CALL SKEW and CALL MIRROR instructions,
you can create some interesting effects.

Finally, let us look at an example of reading the graphic dis-
play memory. This facility of the GDC enables you to store
graphic designs in such a way that they can be reproduced on the
screen at a later time. The following routines enable you to copy
graphics display memory contents into user memory. Once they
are in user memory, you can easily adjust the graphic image, and
then re-write to graphic display memory or store on disk. In
everyday practice you will probably read and store blocks of GDC
memory in multiples of the disk record size. The routines described
here read one half of the graphic display memory for a mono-
chrome CRT into user memory. This is to facilitate manipulation
of the graphic image. If your NCR DECISION MATE V has a
memory greater than 64KB, you can read the entire graphic bit
map (32000 bytes). This is impracticable in the 64 KB memory if
the operating system and the debugging utility are to be retained.

The data areas required:

0% FFFF FRAMSK B OFFH-OFFH

0198 FFFF RAASK D8 OFFH.OFFH

{194 0208400E000C FIa5R DB 2,8,40H,8,0,8,0,0FFH, 3FH, 0FFH, 3FH
OOFF3FFF3F

0ias 02 fikdkFIc DB 2

0144 SCRELH RS 16000

#0245 FFFF DUMBYTES DB OFFH.OFFH

When you have completed a screen drawing using the pixel
by pixel drawing facility described earlier in these GDC pro-
gramming examples, you probably want to save your graphic
design. This must be done before your program leaves the graphic
mode, as the GEXIT routine sets the graphics display memory to
zero. Therefore, you should insert an instruction before or in place
of the CALL GEXIT instruction at the end of the pixel by pixel
drawing program, in order to jump first to the program which
saves your graphic design: JMP SAVEIT.
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Before looking at the SAVEIT program, let us consider three
routines which govern the GDC commands and parameters re-
quired for reading graphic display memory. The READSCRN
routine reads eight 16-bit words of graphic display memory (the
size of the FIFO buffer) into user memory via the port Al. Before
reading each byte, bit zero of the GDC status register is read, in
order to check whether a data byte is available. As soon as a byte
is read, this bit resets to zero and remains zero until the next data
byte is available from the FIFO buffer. The speed of this resetting
to zero is sufficiently high to prevent an unwanted second reading
of the same data byte. As each byte is read, it is stored at a mem-
ory address pointed to by the DI register, and that register is then
incremented.

36 51 READSCRN:  PUSH X

437 B90R0D 0V X8

043h B202 HEXTHORD: 0V DL,2

043C E4A0 READYCHK: IN AL,OADH
B43E 2401 AHD AL

Dadl 74F4 043 J1 REABYCHE
{442 E4A1 IH AL,0a1H
Dé44 3803 oy BYTE PTR LDIT,AL
féde 47 IHC DI

D447 FECA DEC DL

f44% 73F1 R JHZ READYCHK
0448 EIED Déza LOOP HEXTHORD
Bi4h 59 FOF X

Dadk (3 RET

FIFOCLR issues the Read Data command to the GDC, thus effec-
ting the FIFO buffer turn-around. You do not have to check
whether the FIFO buffer is empty before issuing this command, as
any commands and parameters already in the buffer will be dealt
with before the Read Data command is actually executed.

Q#dF BOAD FIFOCLR: ROV AL,DAOH
0431 EBACFE {0o0 CALL QUTE
Be34 03 RET

Before the Read Data command is issued, you must set up the
parameter RAM, and Mask and Figure parameters: bytes 8 and 9
of the parameter RAM and the Mask register must contain FF
values to ensure that all bits in the graphic display memory are
read; the two significant parameters in FIGSR for the Read Data
command are the Direction in the first byte, and the number of
words to be read (8, as also specified in READSCRN) in the
second byte. The Direction specified is 2 (East), as this enables
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graphic display memory words to be accessed sequentially without
the program overhead of cursor positioning. This means that the
first 80 bytes read from the GDC correspond to the top pixel row
on the CRT, the next 80 bytes refer to the next pixel row (also
reading from left to right), and so on. If you write a program to
send screen contents to a printer, you will find it more conven-
ient to set a vertical Direction, thus reading a rectangular area of
the screen with each Read Data command.

0433 BO7E
0437 EBAGFE
0454 ED1E7401
{45F BI0Z
0460 EEATFE
0463 BO+A
0445 EB9EFE
d468 IDIETE01
0440 B20Z
Ds6E EITAFE
0471 BO4C
6475 EJSAFE
{1474 BDIEADT
G474 BIOE
0470 EBECFR
047F (3

SETREAD:
joot

(008
0000

0o

hoao

o0&

foy AL, 73H

CaLl QUTE jsel pR&N
LE4 BX.PRANSK

By DL,2

Catl ourp

Y AL, 4AH

fatL QUTe fset mesk
LEA BX,RHASK

fov bL,2

CaLL mute

fioy AL, 4CH

ChLL DTG iset fig
LEA BX,FIG5K

Ay oL, OBH

{ALL auTe

RET

You can now put together these routines to read the lower
half of the (monochrome) graphics display memory into the
16,000 byte area SCREEN. This corresponds to the top half of

the screen.

0480 8DIESA01
0484 C7070000
0438 43

0489 C7070000
048D EB41FC
0490 8D3EALDT
0494 BIERO3
0437 EBRBFF
0474 ERBIFF
0490 EBTAFF
04A0 E2F5
0442 EBFBFER

SAVEIT:

oot

0455 MEXTSCRM:
044F
436
0497
00AG

LEA BX,CURPRANS

Hov WORD FTR [BX3,0
INC BX

noy WoRD FTR [BX3,0
CALL CURSET

LEA DI, 5CREEH

iy CX,03E3H

CALL SETREAD

CALL FIFOCLR

{ALL READBSCRY

LOOF WEXTSCRM

CALL GEXIT
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Before re-writing your display data to graphics display mem-
ory, you might wish to change the data in some way:

D445 EB&S00 500 CALL ADJUST

Leaving such changes aside for the moment, let us first examine
a method of writing the 16,000 byte graphic design, now held in
main memory, back into the graphics display memory. You have
already practised one way of doing this, namely, in the program
example of pixel by pixel drawing under keyboard control. The
difference is that the keyboard control is replaced by the perma-
nently set Direction 2 (East). In this way, the screen is built up in
the sequence in which it was read. This is accomplished by reading
SCREEN byte by byte, shifting each bit of each byte through the
Carry flag, and setting the drawing Logic to ‘“set to one” or “‘reset
to zero” in accordance with that CPU flag. The NOP instruction
is included to facilitate breakpoint setting when you are testmg
the program with the debugging utility.

f4Ad 3B1EAS01 FAINT: LEA BX.FIGPRAND

04AC 8D3E3901 LEA DI, FIGPRANS

0480 B9GEOO A0 CX,LENGTH FIGPRARS
04B3 8407 MEXTPR3:  HOV AL,BYTE PTR [BX]
0485 8805 ROV BYTE PTR [DIL.AL
D4B7 43 IHC BX

04BE 47 IKC 01

0489 £2FE 0483 LOBF MEXTPRS

0488 404390102 ROy BYTE PTR FIGPRARG,Z
0400 EB5EFR noie (ALL GIMIT

04C3 ES0BFC 001 (ALL CURSET

04éCe EEIFFC DOED CALL FIGSET

D49 BDIEAGDL LEA DI SCREEM

040D BIBOSE HOY £:%, 36804

0400 31 NEWBYTE:  PUSH CX

0401 B9OBOO Aoy CX8

0404 BA23 ROV AH,BYTE PTR [BI]
04Dé DOEC CHECKBIT:  SHR AH,1

0408 7205 040F JC PLOT

04DA BO22 noy AL, 224

040C E90200 041 JHP LOGICSET

D4DF BOZ3 PLOT: ROV AL, 23H

04E1 EELCFB 0000 LOGICSET: CALL OUTC

D4E4 BO4C nov AL,4(H

04E6 EBLTFE 060 CALL QUTC
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LEA BX,FIGPRANS

J4ED B203 iy 0L, 3
[I4EF EE19FR a00g CaLL Que
04F2 BOSC oy AL, 6CH
(4F4 EBO9FE 0000 (all oUe
D4F7 £20D 04D LE0F CHECKRIT
04F9 47 INC DI

JeFh W9 Puk CX

{4FR E203 (4b0 LOOF HEMBYTE
0aFD BOZ1 Hay AL, 21
(4FF ESFEFA aooo Catl ouTe
0502 ESBEFE 0093 HAITS: CALL GETHEY
0505 378 fAP &Ly 't
0507 7579 §502 JHE BAITA
(519 LEB94FE 04t {aLL oEXIT
g50¢ 90 Ko

The following routine shows just two of many possibilities of
altering the graphic image while it is stored in main memory. You
can construct a vector from which one of a number of alteration
routines can be activated, according to keyboard input.

(500 ER83FB 0073 ADJUST:  CALL GETHEY
310 Jfﬂﬂ CHP AL,0
0312 739 0500 JE ADJUST
0314 3069 {fp ALy "1
0318 7485 0510 JE ADJUST1
0318 2(éD CP ALy 'n'
0314 7413 032F JE ADJUST2
03¢ €3 RET

The two possibilities envisaged here are the inversion (bit comple-
menting) of the screen image, and the production of a mirror
image. The inversion routine simply uses the 8086 instruction to
produce the one’s complement of a register. The effect is the same
as writing all ones with complement Logic into the graphics

display memory.
051D 3D3cAail

0521 B94DLF
0524 2B0%

abJUSTi:  LEA DI,5SCREEM
v £X, 1F40H

ADJUSTiL: HOV AX,HORD PTR [DI1

05326 F700
0328 8903

HOT AX
ROV HORD PTR [DIZ,AX
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0524 47 IHC BI

0328 47 IHC 01
02t EIFS 0324 LODF ADJUSTIY
452t €3 RET

The mirror routine (ADJUSTZ2) regards SCREEN as 200 “lines,”
each containing 80 bytes (= 640 bits for one display line). Each
line is turned ‘“‘back to front.” Following this, the same is done
with each byte, using the MIRROR routine described earlier.
Thus, an arrow which previously pointed left, will now point to
the right when the contents of SCREEN are re-written to graphics
display memory.

052F 8DibAel! ADJUSTZ:  LEA BX,5CREEN
4333 48 DEC BX

334 BILEOO oy CX,200

0337 51 NEXTLINE: FUSH CX

0538 B9800 oY C¥,40

0536 BF2800 Hiy DI 40

053E BE2700 i 51,41

541 8A01 LINESHOF: 10V AL,BYTE PTR [BX+DI]
0543 8A20 fiv AH,BYTE PTR [BX+51]
0345 3821 Aoy BYTE PTR [BX+DI1 AH
0547 BE00 OV BYTE PTR [BXHSIT,AL
0349 4F DEC DI

0344 46 IME §I

038 EXF4 0341 LGP LINESHOP

054D 59 PP X

054E 830330 ADD BX, &0

0551 E2E4 0537 LOOP WEXTLIME

353 SDacAall LEA DI,3CREEH

0557 BYBO3E fov X, 3E80H

0356 BAOS ADJUST24:  nOV AL,BYTE PTR (D11
055C EBS3FE 0382 CALL MIRROR

035F 8205 fgy BYTE PTR [DI1,AL
0361 47 INC DI

362 E2Fb 0554 LOOF ADJUSTZL

0544 €3 RET

You are probably asking yourself why the screen writing takes
so much time. There are two factors to be considered. First, the
program described above does a complete write operation, in the
sense that each pixel is addressed, irrespective of whether it is to
be turned on or not. The fast method of drawing a figure on the
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screen is to store and output the coordinates and other parameters
which relate solely to the pixels to be plotted, and to make use of
the GDC’s figure drawing capabilities (line, arc, etc.). This is how
the square and circle were drawn in the earlier examples. In fact,
you can draw many more figures, and the drawing process will still
appear to be instantaneous. The second factor regarding the speed
of the screen write is that the Figure parameters have to be re-
stored for each pixel.

There are two other methods of screen writing in the graphics
mode, both of which give improved performance. One method is
to load the parameter RAM with one 8 x 8 pixel pattern after
another. This creates some additional program overhead for cursor
positioning. For this reason, the following method is worth con-

sidering:

0545 EBASFF 0500 CalL ADJUST
0343 EZBOFA ] CALL GINIT
056k BO4C ROV AL,4CH
034D E2%0FA oo CALL ouTC
0570 8D1EASD1 LEA BX.NAGRFIG
0374 B201 fiiv DLyt

05376 EB9IFA (008 {ALL OuTF
0579 EB35FB fon1 CALL CHRSET
0570 8D1EA6D] LEA BX,5CREEM
0380 3D3EZ640 LEA DI,DUNBYTES
0384 BR4O1F oy CXy 1F40H
0387 B4 HEXTRASK: MOV AL, 4AH
0589 EB74FA 0000 CALL QUTC
038C B202 fily OL,2

058E EB7AFA poge CALL DUTF
0391 8023 fiay AL, 230
0593 EB4AFA {000 CALL 7T
03%s g7F ¥CHa BX,DI
0598 Ba02 fio¥ DL,2
0394 EB4EFA gooe CALL aute
0390 4B DEC BX

039E 2B DEC BX

059F 870F ¥CHG BX,DI
03A1 E2E4 0387 LOOP HEXTHASK
05A3 EBEDFA 0093 WAIT7: CALL GETKEY
0344 X738 CHE AL, <’
05Ag 7589 05A3 JHE BAITY
0537 ESF3FA 00a0 CALL GEXIT
034D 90 Hop

5-91



As before, the writing Direction should be set to 2 (East), thus
enabling sequential writing without the need to position the cur-
sor, beyond initially specifying the top left corner (check CUR-
PRAMS). This program loads the Mask register word by word with
the contents of SCREEN. The Write Data command is transmitted
to the GDC with all its parameter bits set. This means that the
16-bit pattern contained in the Mask register appears as a hori-
zontal pattern of data on the screen in one write cycle. There is
no need to repeat the Figure parameter setting. By altering the
initial cursor position, you can address different parts of the
screen.

COLOR GRAPHICS
The discussion of the GDC and the programming examples so far
have dealt with graphics on a monochrome CRT. If your NCR
DECISION MATE V has a color CRT, you can make full use of
color in the graphics as well as the non-graphics mode. For this
purpose, the graphic display RAM has a capacity of 96 KB, instead
of the 32KB RAM used by monochrome CRTs. Even the larger
RAM area lies well within the addressing capability of the GDC.

Whereas color in the non-graphic mode is stored in the video
attribute byte belonging to each 16 x 8 character area of the
graphic display RAM, the graphic mode requires the use of three
separate areas corresponding to the green, red, and blue guns of
the color CRT. Therefore, your graphics programs must influence
not just one, but three bit maps, if you wish to make full use of
the color range. The bit maps start at 32KB boundaries in the
96 KB graphic display memory. Even if you wish to confine
pixel writing and drawing to green on black (the first 32 KB govern
the gréen gun, the next 32KB the red gun, and the last 32 KB the
blue gun), you must adapt your graphics initialization routine to
reset bits in all three maps. This ensures that the screen is black.
Failure to do so may produce intermittent splashes of red and
blue.

Apart from this, all you have to remember is that each Draw
and Draw Graphics Character command must be repeated once or
twice, or not at all, according to the color effect desired.
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APPENDIX D

THE BIOS PROGRAM

This Appendix contains the 8086 assembly language listing of the
CP/M-86 BIOS for your NCR DECISION MATE V. Remember
that the machine addresses used are offsets to a paragaraph value
of 40H. This means that the first machine address of the BIOS
program is 2500H bytes above the top of the 1024 byte interrupt
vector. In the case of call and jump instructions, the assembler has
provided the new value of the Instruction Pointer in a separate
column, that is, the value of the Instruction Pointer once the jump
has been taken.

Immediately following the BIOS program in this Appendix is
a list of symbols, including the resolution of these symbols, and
cross-references.

The following table of contents to the BIOS program provides
you with a means of quick reference to the I/O functions.

BIOS routine or data area Program line number
Jump vector 75
CONFIG data area 110
Function key definitions 170
CRT translation table 290
Keyboard translation table 400
BIOS loader (conditional assembly) 475
Warm boot initialization 570
BIOS INT 222 handling routine 780

(This interrupt, unlike INT 224, is for use
solely by the operating system.)

Character output manager 860
Control character translation table 910
Escape code translation table 940
Video attribute setting 1135
Play Music function 1205
Change function key definition 1220
Error display routine, including 1320

graphic mode check
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CRT peripheral interface module:
screen reading and writing,
cursor management, scrolling,
detection of data for loudspeaker

Disk system initialization, including
check for NCR disk, and Winchester
disk initialization

Disk read/write routines

Flexible disk driver peripheral
interface module, including
disk formatting, and setting
up of DMA

Winchester disk routines

Keyboard reading

Serial interface (RS-232)

Parallel interface (Centronics)

Start of data segment

CRT EQU statements and variables

Flexible disk driver EQU statements
and variables

Disk parameter blocks

Disk type definition table

I/O EQUs

DMA EQUs and variables

Winchester disk EQUs and variables,

Winchester disk parameter block

Keyboard EQUs and variables

Serial interface EQUs and variables

Parallel interface EQUs and variables

Initialization of interrupt vector and
relocation of operating system

Boot record

D-2

1500

2380

2790
3570

4665
4860
5510
5640
5685
5770
6085, 6495, 6580

6160
6280
6445
6550
6610

6725
6860
6950

6990
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43
4
47
48
49
S0
51
52
53
54
5%
36
57
8
5
60
81
62
83
64
63
44
67
68
[
]
7
72
7
7%
4]
76
n
78
"
ki)

82
83
8
2
86
87
88
89
90
91
92
93
9%
95
96
97
98
44
100

FFFF
i}

oaoe

0000
0806
D0ED
2500

600E

2508 E9D70%
2503 E98C04
2506 E7B306
2509 E9CEDA
250C E9BCO6
250F E90107
2512 ESE706

2515 E9D1DA

2518 E9710
2518 E98210
2H1E E9BFIL
2521 £9C11L
2524 E9C31
2327 £90811
2526 E9EC1L
2520 E9F206
2536 E9C1L
2533 £9B911
2536 E91107
2539 E90307
2530 £90507

253F £98415
2542 E95316

2004
2892
28BC
2804
2808
113
2BFC
2BEY
358D
3560
36ED
3685
36ER
3702
ny
2A22
36F4
36EF
W44
23
2044

3AC6
3698

TRUE
FALSE

¥
LUADER _BI0S 2]

APPENDIX D

EQU -1

2] NOT TRUE
FALSE

IF HOT LOADER BI0S

CCPOFFSET
8005 _OFST
BOOS_INT
BI0S_CODE
ENDIF

BIOS_INT
i
i

EQy 1]

EQU 0BO6H  FBDOS EMTRY PRINT

£ 224 FRESERVED BDGS INTERRUPT
211 25004

211 m jBIOS INTERRUPT

IF LOADER_BIOS

CCPOFFSET
BDUS_OFST
BDGS_INT
BIUS_CODE

ENDIF
i

(SEG

ORG
Cep:

(R6

EQU 3

ERU 04066 ;BDOS ENTRY POINT

2] 224 FRESERVED BDOS INTERRUPT
ey 12001

CLPOFFSET

BIOS_CODE

i
i BIOS JUMP VECTOR

]
JHe
Jnp
JHP
Jnp
JHp
Jnp
Jhp
JHp
Jnp
Jie
Jne
Jip
Jnp
Jip
Jnp
JHP
JAF
Jup
Jip
e
Jip

Jp
Jnp

IHIT
WBOOT
COMST
CONIN
CONDUT
LISTINT
PUNCH
READER
HOME
SELDSK
SETTRK
SETSEC
SETONA
READ
VRITE
LISTST
SECTRAH
SETDNAB
GETSEGT
GETI0BF
SETIDBF

SPECFUM
SELTYP

D-3



101
10
103
104
105
104
10
108
109
110
1
12
13
114
115
116
17
118
119
120
i21
122
13
124
¥5)
126
jva
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
14
145
144
147
148
49
150
151
132
183
i
153
156
157
158
159
160
61

D4

0028

2545

2570 30312E30302F
3034

2578 00

2579 303430383833

257F 00

2580 3829
2582 BO2S
2584 CE29
2586 BA2A
2388 0000

2584 02
2588 81
238C 03
258D 8%
258E 00

258F 09
%1

2591 3t
2592 @2
2593 08

2594 02

2595 8

2596 3030303030
2398 CE

259¢

HEL FREREE

H 2 ¥

EHEEE R

HIY
3 CONF1G AREA
HI

EhEH

i i it dnd it izt ittt titiitasiitistisd
FEHEER O R R R R R R R R
FREEHHEHHHE R AR R E R ER R R ERERRE

IF HOT LOAOER _BIOS
FILLER EQU

ENDIF
i

r

IF LOADER_BIOS

FILLER EQY 12700 ~ GFFSET ¢
EMDIF
i
i
RS FILLER
REL_ID DB '01.00.04°
0B 0
08 '040883°

DEBUG_FLS ) 0
HMAREA DW SPAREA

AENTBL DR FUNC_TABLE
HCRTTBL DN (RT_TABLE
RKEYTBL Di KBD_TT
HAESS DN 0

SPAREA:

HBRFLEX DB 2

I6BYTE DB 100000018
RETRYC DB 3

RSTC DB 5

HMGOEFL DB [

CONFIGFL 08 00K
Nn1ikS232 08 9
218232 0B 3EH
CONFVER 1] 024
PYRE232 DB [11i]
NUMHDSK 08 2
CRT_ATTR DB OEBH
SER_NUMBER 08 ‘00000’
CURSOR 0B OCEH
CHD _BUF RS 33

2570H - OFFSET ¢

RELEASE ID

NUST BE FF IF SYSTEW LOADED WITH DDT8S

SPECIAL AREA

START ADDRESS OF FUNCTION TABLE
START ADDRESS OF CRT TABLE

START ADDNESS UF KBD TABLE

ERROR HESSAGES , NOT USED BY CPH/B6

KUNBER OF FLEX DISKS
TUBYTE
RETRY CUUNTER
RESTORE COUNTER
HUDEFLAG: 0 - NO AUTO LUAD
1 - AUTO LOAD ON COLD BUOT
2 - AUTD LOAD ON WARM BOOT
3 - AUTO LUAD BN COLD AMD
WARM BOLT IF CCP BUFFER
LENGTH » §

CONFIGURE FLAG, IF SET IGNORE FUNCT.
1 STOP BIT, EVEN PARITY, PARITY
ENABLED, 7 BIT CHARACTER, ASYNCHROM
INTERMAL CLOCKS, 9400 BaUD

VERSION NUMBER OF COMFIG

PROTOCOL VECTOR

TOTAL NUNBER OF DISK DRIVES
CRT ATTRIBUTE

DISK SERIAL NUWBER

CURSDR TYPE

i COMNAND BUFFER FOR AUTOLOAD
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APPENDIX D

162

163

184

163

166

167 ;l“!ﬂ»ll“ﬂHl"“ﬂ“!H!H““HH"*l"“Hl“"“ﬂ““
168 H ¥
169 i %
170 " FUMCTION KEY DEFIMITION TABLE *
in i FIRST WORD IS THE STRING'S LENGTH ¥
1m ] 1
173 Hi FUNC_TABLE: FUNCTION VALUES FOR ALL ¥
174 i+ UNSHIFTED FUMCTION KEYS ]
175 Hi ¥
174 H L]
177 ITITTIIIsEETTtesesy FERRHEHEERREHE EEhE
178

179

180 580 FUNC_TABLE EQU $ i START OF FUNCT. AREA
181 H

182 H

183 IF HOT LOADER_BIOS

18¢ 238D 0900 FuNL oM LERL

185 29BF 444952204138 DB ‘DIR Ax‘yCR

186 il

187 0009 LEML EBY (OFFSET ¢ - GFFSET FUNL)

188

189 2504 0906 FUN2 [} LER2

190 2508 464F52404154 DB 'FORMAT (R

191 o

192 il LEN2 Eau (OFFSET ¢ - OFFSET FUN2)

193

194 25CF D80G FUN3 ] LEN3

195 2501 434F50594449 1] ‘COPYDISK 4 (R

194 534800

197 goos LENS 211} (OFFSET $ - OFFSET FUN3)

198

199 2504 0906 FUNé ] LEN4

200 2500 434F4E464947 V] ‘CONFIG’,CR

0 00

w2 0009 LEN4 EQU (DFFSET ¢ - OFFSET FUN4)

203

204 25E3 0900 FUNS I} LEMS

205 25E5 444953434954 i} ‘DISCIT!\CR

206 40

207 0009 LENS EQU (OFFSET $ - OFFSET FUNS)

208

209 25eC 0800 FUNe [T} LENA

210 25EE 455843484 14E DB 'EXCHANGE ‘o CR

211 474500

piv] paoe LEN (2] (OFFSET § - OFFSET FUNS)

213

214 25F7 0AGO FUN? 1} LEN7

D-5



D6

25F9 939441542041
30D
000A

2601 0000
2603 535441542042
SA24262400
0000

260F 1100
2610 504950204 13A
3D423AA2E28
985650
0011

281F 0900
2621 44495220423A
0D
0009

2628 1100
262A 504950204234
304134202628
5853650
oott

2639 0500
2638 463132
0005

263E 0500
2640 463133
0005

2643 0500
1645 463134
4083

2648 0500
2644 463133
0003

264D 0500
264F 463136
0065

2652 0500
2654 463137
0003

2657 0500
2659 463138

LEN7
FUNS

LENS
FUN?

LENS
FUN10

LENIO
FUN1L

LENIL
FUK12
LEN12
FUN13
LENI3
FUN14
LENL4
FUN1S
LERLS
FuN16
LEN16
FUN1?
LENL?
FUN8

08
2]

/|
0B

EW
w
1]
2]

]
DB

£

0¥
]

EQU

L]
DB
EQU

0¥
2]

1}
]
EQY

1]
08
EQU

0%
DB
2]

L]
1]
EQY

w
DB

'STAT A:'4(R
(OFFSET $ - QFFSET FUND)

LENB
'STAT Bix.®’y(R

(OFFSET ¢ - OFFSET FUNS)

LEN?
'PIP As=Ba#.#{V]'

(OFFSET $ - OFFSET FUN9}

LEN1D
‘DIR B='y(R

(OFFSET § - OFFSET FUNID)

LENL1
'PIF Ba=fik. &V])’

(OFFSET ¢ - OFFSET FUNIL

LEN12
F12’
(OFFSET § - OFFSEY FUN12)

LENI3
‘P13’
(OFFSET ¢ - OFFSET FUNIZ)

LEND4
4!
(OFFSET § - OFFSET FUN14)

LEN1S
P15
(OFFSET $ - OFFSET FUNLS)

LEN16
P16’
(OFFSET § - UFFSET FUN14)

LENT7
H7
(OFFSET ¢ - OFFSET FUNI7)

LEN1E
'F18°
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268
269
270
m
m
273
pal
s
276
77
278
7
280
281
282
83
284
8
286
m
93
294
295
29
297
298
299
300
o
302
303
304
305
306
307
308
309
310
i
3
313
314
35
36
317
318
319
30
3
n
33
3%
35
326
n
32
329
330
33
332
333
334
33
336
337
338
339

0005

265C 9500
265E 463139
0005

2661 0300
2643 463230
0003

2664 00

0366
2667

0D 00

M90E 03
29CF 8A2E
0003

901 07
2902 SEQEZ303BA2E
0007

2908 19
2909 5BODSCOBSDIC
400A7B147C1A
9E5 700B7EQF2303
e
0013

29ED 13
29EE SBO0OSCBASDD?
401C78107C16
294 70197E1E270C

0013

2400 13
2401 5BOOSC065D02
41378107C16
ZADD 7D127E0F270C

0013

M3 13
2814 580150075002
230378117C17
2420 70127E0F270C

0013

226 0D
2427 3BIF3C035D1D
270C7C152303

LEN18 201 COFFSET ¢ - DFFSET FUN1S)
FUNIS w LEM19
0 F1y
LEN19 321 {OFFSET $ - OFFSET FUN19)
FUN20 1] LEN20
0B 'F20°
LEN2G EQU (OFFSET $ - OFFSET FUN20)
FUN21 08 0
FUNFILL 1]
kS FUNFILL
ENDIF
H
i
FN_END i} [}
PR HEERHIEEY 1
11 **
it CRT TRAMSLATION TABLE ##
1] 1

FHEEHH R R L R 68
FHEHEE I HEHHEEEEEHEHEHEERE R R R

CRT_TABLE:

LYARD DB VAROL

us ] 8AH, 2EH

VAROL  EQU OFFSET ¢ - OFFSET LVARD
IF NOT LOADER BIOS

LVARY DB YARLL

UK DB SEH, BEH, 23H,03H, 8AH, 2EH

VARIL EQU OFFSET ¢ - OFFSET {VAR!

LVAR2 0B VARZL
FRANCE DB

i) 704, 0BH, 7EH, OF Hy 23H, 03H, 274, 0CH
VARIL  EQU OFFSET ¢ - OFFSET LVAR2

LVARS DB VAR3L
GERNANY DB

] T0H, 19H, 7ER, 1EH, 27H, OCH
VAR3L  EQU OFFSET ¢ - OFFSET LVAR3

LVARS DB VARSL
SUEDEN DB

8 T0Hy 12H, 7EH, OFH, 276, OCH
VAR4L  ERU OFFSET $ -~ OFFSET LVAR4

LVARS D8 VARSL
DANSK DB

08 T0H, 12H, 7EH, OFH, 274, OCH
VARSL  EQU OFFSET ¢ - OFFSET LVARS

LVARG DB VARGL
KSPAIN DB

7 END OF FUNCTION TABLE

5BH yODH, SCHy 08H, S0Hy 10Hy 40Hy 0AH, 7BH, 144, 7CH, 1aH

5BH 00H, 3CH, G6H, SDHy O9Hy 40Hy 1CH, 78H, 10H, 7CH, 16H

5BHy O0H, SCH, 061, 50H, O2H, 24Hy 134, 7BH, 10H, 7CHy 16H

5BHy 014, 5CH, 07H, SDH, 024y 23H, 03K, 7BH, 114, 7CH, 17H

5BHy 1FHy SCH, 05ty 5DHy 10H, 27H, 0CH, 7CH, 154, 23H, 03H

APPENDIX D

1040 - (OFFSET ¢ - OFFSET FUNC_TABLE); FILL TO 1040 BYTES
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0
341
U2
343
344
345
346
347
348
Uy
350
351
352
3
354
355
356
57
338
359
360
361
362
363
344
345
366
367
368
369
3
n
3n
n
N
n
376
n
n
3
380
381
382
383
384

006D

2033 17
2434 SBODSCOBSD14
2303401C780A
2840 7C18700B7ELR
601A270¢
0017

2040 15
2448 230327004008
9BOASC 145008
2057 TBIOTC167019
TEOF
0015

285F 01
000t

2060 OF
2461 270C400ASC0E
TB147C9F7008
286D TEOF
000F

206F 11
2470 270(5B835¢84
SB8278937C94
287C 7D927E0F
01

2080 i1
2481 230327005880
508150857690
2480 70917008
0611

2091 13
2692 40BLSBBROCEE
30895£8609C
2A9E 7BIB7CI8TDYT
794
s

2086

VARGL

LVAR?
ITALY

VAR7L
LVARS

2]

08
DB

1)
EQU
e

SWIS512 DB

VARBL
LVARY

CANADAL:

VARIL

LUAR1D

08
2]
08
EW
]

CARADAZ DB

VAR 10L

LVARLL

0B
EQ

[

SAFRICA DB

VARLLL
LVARLZ
PORTUG
VARIZL

LVARI3
YUeosL

VAR13L

8
211

i)
)

be
£

08
8

o8
EQ
ENDIF
kS

OFFSET ¢ - OFFSET LVARS

VARTL
5By ODH, SCH 08H, SDHy 144, 23H, D3H, 40H, 10H, 7BH, DAH

CHy 18H, 7DH, DBH, 7EH, 184, 60H, 1AH, 274, OCH
OFFSET § - OFFSET LVART

YARBL
23H,03Hy 27H, OCH, 40H, D8H, SBH, DAH, SCHy 14H, 5DH, 0BH

84, 10H, 7CHy 16H, 7DH, 194, 7EH, OFH
OFFSET ¢ - DFFSET LVARS

VARIL

OFFSET ¢ - OFFSET LVARY

VARIOL
27HyOCH, 40Hy DAH, SCH DBH, 7BHy 14Hy 7CH, 9F Hy 70H, 0BH

TEH, DFH
OFFSET ¢ - OFFSET LVARIO

VARLIL
27HyOCH, SBH,83H, SCH, 84Hy SOH, B2H 7BH, 93H, 7CH, 94H

T0H, 924, 7EH, DFH
OFFSET & - OFFSET LVARIL

YARLIL
23Hy03H,27H,0CH, SBHy BOH, SCH, 8 1H, 50H, B5H, 78H, 90K

TCH) 9 18, T0H, O8H
OFFSET § - DFFSET LVAR12

VAR13L
40HyBCH, SBH, 8BH, SCHy BBH, SDH, BIH, SEH, BAH, 60H, 9CH

78H; 9BHy 7CH, 98H, 70H, 99, 7EH, 98H
OFFSET § - OFFSET LVARL3

il
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390

39t

392 SEEHEHH R AR

393 SHEER R LR R R R R R R

394 H 33

395 H1) KEYBUAKD TRANSLATION TABLE #

3% Hil “*

397 SESRREE AR R R R

398 PO R R RS

399

00 2484 30 KBD_TT DB 30 HE

401 2488 7 DB 1H FBIH

+02  28BC 13 )] 134 5 82 4 CURSOR LEFT

403 2MBD 18 oe 184 5 83 # CURSOR DOMWN

404 2ABE 83 i} I 7 8¢ H CURSOR UP

405  2ABF 04 0B (4 5 85 H CURSOR RIGHT

06 2400 13 D8 181 7 8 H CLEAR LINE (RUBOUT)

+07  26C1 87 08 &M IR

408 Z2AC2 00 08 00H 3 88 W CARRIAGE RETURN

409 2AC3 89 OR B9H HELR)

+10 2804 2C DEC_SIGN_! DB 2CH ; 8AH Cunma (MAY BE CHANGED BY RBO_INIT
routine)

411 20C5 08 DR [ 7 88 H BACKSPALE

12 2406 3C 1]} 3CH i 8CH

413 2407 80 DB 80H ;8D H

414 2ACE BE 08 SEH ;SEH

415 2409 BF DB BFH R

416 28CA 90 08 904 K

417 2408 17 DB 1M P94

418 280C 13 1] 134 i 92K CURSOR LEFT

419 260D 18 DR 181 5 93 4 CURSBR DDMN

£20  2MCE 05 08 05K 3 94 H CURSOR UP

421 2ACF 04 DB 044 7 Y3 H CURSOR RIGHT

422 2400 18 D8 184 3 96 H CLEAR LINE (RUBOUT)

423 2001 97 be M IR ]

424 2AD2 00 ] O0H 7 98 H CARRIAGE RETURN

425 2403 99 08 99 F99H

426 2004 2€ DEC_SIGN 2 DB 2CH 7 94 K COMMA (MAY BE CHAWGED BY KBD_INIT
routine)

427 2ADS DB [} 0BH 3 98 H BACKSPACE

428 2AD6 ¢ 08 9CH R

429 2407 90 i1} 904 F90H

430 2408 9E 08 9EH 3 9EH

431 2AD9 OF 08 9FH HR ]

432



433
434
435
436
437
438
439
440
441
442
443
444
445
446
7
448
49
430
431
452
433
454
455
436
457
458
459
460
461
462
463
464
463
466
467
468
469
470
41
472
473
474
475
476
477
478
9
480
481
482
483
484
485

INIT:
24DA E92321 4000

INIT40:
2400 8CCB
200F 8EDO
24E1 BEDE
2AE3 BECO

24E5 BCFE43
i
i

7
2AER EBE916 4174
20EB EB6AOD 2858
2AEE 2EAQ9925
24F2 20044
24F5 B9G300
24FB BE9625
208 BFIA43
24FE F3a4
2B0D BBIA43
2803 £84801 A4E

2806 E82800 2831

2809 EB3FOA 3548
2B0C 26803E8E2301
2812 7408 BIF
2B14 2EBOIEBE2503
2B1A 7483 BIF
281 E9E4D4 0003

601:

2B1F EBLEGD 2840
2822 £90BD4 0000

1F KOT LOADER_810S
Jnp HOVCPH 5 SET UP INTRPT. VECTORS,MOVE AND JUMP TO NEW 0.5.
ENDIF

7 ek NOVCPR WILL JMPF HERE WITH A SEGHENT PARAGRAPH BASE OF 40
oy AXy LS FENTERED WITH & JWPF SO
noy §54AX § (St AS THE INITIAL VYALUE
noy DS AX § DSty
hov ES, 4% i AND ES:

FUSE LOCAL STACK DURING INITIALIZATION
10V SP,0FFSET STKBASE

IF HOT LDADER_BIOS

CALL  KBD_INIT i GET COUNTRY CODE OF KBO
CALL  CINIT i GET FIRMWARE VERSTON
v AL, CRT_ATTR i SET CRT ATTRIBUTE
nov ATTRIBUTE, AL

Hov CK, O5H 3 CX=COUNTER

nov SI,OFFSET SER_MUMBER  ; MOVE SERIAL WUMBER OUT OF
v DI,OFFSET D_SER_NUM 7 CONFIG AREA INTO

REP HovS  ALyAL 7 SIGHON MESSAGE
Ho¥ BX,OFFSET SIGNON i PRINT SIGN-OR MESSAGE
CALL  PHSE

)

CALL  PRINIT § INIT PRINTER

CALL  DISKINIT 5 INIT DISK SYSTEM

chp MODEFL,y 1 7 LODK FOR AUTOLOAD

dz [0}

cnp HODEFL,3

74 601 7 JUP IF AUTOLGAD

Jp (P43

CALL  AUTC_LDAD i HOVE COMNAND INTO CCP BUFFER
Jip cp

ENDIF

IF LOADER_BIOS
CALL  DISKINIT
PUSH DS

i ax,0

noy 05,AX

v B0OS_OFFSET, 8005 _UFST
Hov BDDS_SEGMENT, LS

Pup 0§

Jnp P



SYSTEM TECHNICAL MANUAL APPENDIX D
486
487 ENDIF
488 §
489 i
490 INT_TRaP:
491 2B25 FA (L iBLOCK INTERRUPTS
492 2826 8LCE Hov Ay (S
493 2828 8E08 nov D54 4X FGET QUR DATA SEGMERT
494 2824 BBO243 nov BX,OFFSET INT_TRP
495 1820 EBLEDL 204E CALL  PHSG
496 2B30 F4 HLT FHARDSTOP
497 i
498 i
499 PRINIT:
500
501 IF XOT LOADER_BI0S
502
503 2B31 1EADBBZS v AL, I0BYTE
S04 2B35 EEFI00 231 CALL  DSPACHS
505 2838 AF42 [} SIOINIT
506  283A AF42 Dy SIOINIT
507 2B3C Caé2 | PINIT
508 2B3E AF42 0§ SIOINIT
509
510 ENDIF
511
512 IF LUADER BI0S
913
14 RET
515
sl6 ENDIF
517
518
519 AUTO_LOAD:
520 2840 51 PUSH X
521 1841 2EBAOESC2S o CLyBYTE PTR CHD_BUF i READ COMMAND BUFFER LENGTH
522 2B46 FEC1 INC (L
523 2848 8500 Hov 0
524 2B4h BESCZS noy SI,OFFSET (HD_UF
525 284D BFOADD oy DI, 0FFSET COMLER
926 2850 FC LD
527 1B51 FiMé REF H)Ys8 3 NOVE CONRAND BUFFER INTO CCP BUFFER
528 2833 C60500 nov BYTE PTR [DI1,00H 7 HEX O INDICATES EMD OF COMMAND
529 2856 59 pop X
530 2857 €3 RET



531
532
533
534
533
536
337
338
539
540
541
542
3
544

546
547
548
549
330
551
552
553
554
555
936
397
558
55¢
560
561
562
563
544

CINIT:

2858 06

2859 BBOO0D

283 8ECO

2B3E E611

2860 BBF9OF

2863 268407

1866 A2054¢

2849 BBF7OF
2B6C 268A07
W4 3008
2871 7514
2873 8108
2875 BDB343
2878 BBF3OF

2889

Fu_MOVE:

2878 268407
2B7E 884600
2881 45
2882 43
2883 FECY
2885 75F4
2887 EBOS

2878
283E

OLD_F¥:
2889 Co06A143FF

RET1:
2BBE E61D
2830 07
2891 C3

PUSH
oy
nw
ouT
v
Hov
v

Hov
nov
cHp
I
Hov
noy
fiov

nov
"oy
INC
IN
DEC
L
JHPS

nov

our
PP
RET

E§

AXy O0H

E§,AX

BYTE PTR ROMSELECT,AL
BX,FUVERSION+2
ALyES:[BX]

COLOUR _INDEX, AL

BX,FUVERSION
AL,ES:[BX]

AL, O8H

oL Fd

(L, 08K

BP,OFFSET FNMESS2
BX, FUVERSFUN+§

AL ESIBXY
[BP1,AL

14

BX

L
FV_NOVE
RETL

FUNESS1, OFFH

BYTE PTR RANSELELT,AL
ES

i
H

i
i
i
i

.
y
2
'

N
+

SETES T0 0
ENABLE FIRMWARE
GET

i COLOUR INDICATOR

i SAVE IT

IS LENGTH OF FIRMUARE

i VERSION ENTRY = 8?
3 IF WOT, UE 60T AN OLD FIRMWARE

CL=COUNTER
BP=DESTINATION OFFSET
BX=50URCE OFFSET

EHABLE RA
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565

546

567 H

568 i UARN BOOT

569 i

510 NBUOT:

571 2892 C6D63E4800 nov SACTIVE, 00K
572 2897 (40434800 Hoy PACTIVE,OGH
573 2B9C BO3ED94400 chp GRAPHIC_FLAG,0
374 2BA1 7408 2848 JT UBooT1
575 2BA3 C6D4D94400 Hov GRAPHIC_FLAG, 0
576 2BAB E34804 3013 CALL  GRFXOFF
5n UBODT1:

578 28AB E8B709 3569 CALL  DISKWBGOT
579 2BAE 2E803EBE2502 e HODEFL,2
580 28B4 7C03 2889 JL 602

581 28B4 EBSIFF 28B40 CALL  AUTOLDAD
582 @02:

583 2BBY EY4AD4 0006 Jnp CLP+6
584 H

585 jHek CONSOLE STATUS

586 i

587 CONST:

538 2BBC 26AGBBIS fov AL, 10BYTE
589 2BCG E87200 2035 CALL  DSPACHO
590 2803 5042 [} SPAIST
591 2BLS 0440 ] KEYST
592 2BC7 0440 [} KEYST

593 2809 5042 ] SPAIST
594 H

595 §

596 i

597 CoNOUT:

598 28(B 2£AG8B2S fov AL, 10BYTE
599 2BLF EB6300 235 CALL  DSPACHD
800 2802 AS42 1] SPAOUT
501 2BD4 8F2C by CRTHER
602 2806 BFIC '} CRTHGR
603  2BD8 AS42 ¥ SPADUT
604

603 jEEd CONIN

604

607

408 CONIN:

609 2BDA 2EADBB2S noy AL, IDBYIE
410 2B0E E£83400 2035 CALL  DSPACHO
611

412 2BE1 9042 [} SPAIN

613 2BE3 1540 7] KEYIN
614 IBES 1540 [} KEYIK
615  2BE7 9042 0w SPAIN

APPENDIX D

3 RESET PRINTER

i ACTIVE FLAGS

§ LDOK FOR GRAPHICS

i IF NO GRAPHICS, Junp
7 SET GRAPHIC WODE DFF

§ LODK FOR AUTOLDAD
i JUNP IF HOT
§ NOVE CORMAND INTO CTP BUFFER

5 CALL DISPATCH (BASED ON LOVER 2 BITS OF IDBYT

i LDAD IOBYTE
i COMPUTE ADDR. OF PROPER INPUT ROUTIME

P Iy
5 LRT
i CRT
HEN

D-13



616
617
618

41y

620
621
622
623
2%
625
826
627
428
429
630
431
632
633
43¢
835
636
637
638
639
640
641
642
643

643
646
847
648
649
450
631
652
653
634
435
656
657
658
659
660
661
662
663
b64
663
866
467
668

D-14

2BE9 2EA08B25

2BED B102

2BEF 0208

2BF1 E84100 235

B4 9042
2BF6 1540
2BF8 1540
2BFA 9042

2BFC 2EADBB2S

2000 DOEB

2002 DOE3

2004 DOEB

2006 DOEB

2008 EB2ADD €35
2008 A342

2000 8F2C

200F D942

2011 8F2C

8¢ READER
READER®
IF NOT LOADER BIOS

oV AL, I0BYTE

nov (L2
RCR AL (L
CALL  DSPACHD
1] SPAIN
U] KEYIN
] KEYIN
¥ SPAIN
ENDIF

IF LOADER_BIOS
RET
ENDIF

;o

PUNCH:
IF NOT LOADER_BIOS
oV AL, I0BYTE

SH ALyt

SHR ALyl

SHR aly1

SHR ALyl
CALL  DSPACHD
1] SPAOUT
i CRTNGR
] F1CHROUT
Dl CRTMGR
ENDIF

IF LOADER BIOS
RET
ENDIF

.
i
H
i

7 LOAD I0BYTE

3 SHIFT RIGHT 2 BITS
3 COMPUTE ADDR. OF PROPER ROUTIME

3 TITY
i CRY
3. (RT
ERAt

FOUR SHIFT RIGHTS SAVES TIME AND IS HORE
STRATGHT FORWARD AS LOADING (L REGISTER
VITH A ¢
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669

470 LISTOUT:

671

672 IF NOT LOADER_BIOS
673

674 2013 2EAD8BIS Hov ALy I0BYTE
675 2017 E81700 2031 CALL  DSPACHG
676 2014 2042 1] SRLOUT

677 10 8F2C [ CRTHER
678 201E D942 ] PACHROUT
679 220 242 ] SKLOUT

680

681 ENDIF

682

683 IF LDADER_BI0S
684

683 RET

686

487 ENDIF

488 i

689 i

690 LISTST:

691

692 IF NOT LOADER_BIOS
693

694 2022 2EADBB2S oy AL, IUBYTE
695 2026 EBOBOS 231 CALL  D5PACHS
896 2029 4A42 1] SRLSTAT
697 2028 0440 [ KEYST

698 2020 E342 ] PISTATUS
699 202F 4842 [} SRLSTAT
700

01 ENDIF

02

703 IF LOADER_BIOS
704

705 RET

706

707 ENDIF

708

709 H

710 i DISPATCHER ROUTINE - ROUTES FUNCTION TO PROPER ROUTINE BASED ON IOBYTE
m i

M2 DSPACHS?

713 2031 DOCO ROL Ayl

714 2033 DOCD ROL Abyl 3 ADJUST I/0 BYTE FOR PRINTER
"5 DSPACHO:

716 W35 U403 AND Aly3

717 2037 DOED SHL ALyl § 2 BYTE TABLES
718 2039 5E POP §i + RETURN ADDRESS 1S REALLY TABLE BASE
719 203 98 &)

720 2038 03F0 A00 SI,ax

71 263D FFM Jnp WORD PTR [SI1 5 JMP YO APPROPRIATE ROUTINE

D-15



m
3
%
125
72
¥y
728
729
730
731
732
133
3%
35
136
37
138
739
%0
741
%42
743
744
745
146
741
748
749
730
751
2
733

D-16

GET AND SET TOBYTE ROUTINES

ALy TOBYTE

T0BYTE, CL

§ RETURNS IOBYTE IN REG AL

i EXPECTS NEW TOBYTE TO BE IN REG €L

RETURN MERORY REGION TABLE ADDRESS

BX,OFFSET FRT

i RETURN ADDRESS OF HEMORY REGIOM TABLE IM BX

i
i UTILITY SUBROUTINE TO PRINT MESSAGES

¥

i

1

GETIOBF:
2(3F 2EADBB2S fov
2043 (3 RET

SETIORF:
2044 2EBBOERB2S Hov
2049 {3 RET

1

i 1]

i

GETSEGT:
K44 BBFD42 1oy
24D €3 RET

i

prses
2C4E 8A07 1oy
2050 3(FF cnp
2052 7408 205F J
2094 BaCE fov
2056 53 PUSH
257 EBTIFF 2BCB CALL
2054 5B pop
205P 43 e
205C E9EFFF 204E Jnp

RETURN:
205F €3 RET

AL, [BX]
AL, OFFH
RETURN
CLoAL
BX
CONOUT
BX

BX

PHSG

FGET NEXT CHARACTER FROM HESSAGE
$IF ZERD RETURN

j #4x CONOUT DESTROYS BX !
FPRINT IT

NEXT CHARACTER AND LUOP
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78¢ 2060 BOF902
783 2063 7729

786 2065 53

787 2066 1E

788 2067 BCCR

789 2049 SEDB

790 2068 BADY

791 206D B700

792 206F 0308

793 2071 2EFFATT62C

96 276 FCABINEIA

799 207C A2D944
800 2C7F E90RO0

§03 2082 JEAZ8F25
804 2086 E90300

808 2089 E90000

811 28C 1F
812 2C8D 5B

815  2CBE LF

APPENDIX D

FHEBHHBHER R RO EREHHOHHEHHEHEHHHHHEOH HE O R

BIOS IMTERRUPT RUUTINE

THIS ROWTINE HANDLES SPECIAL SOFTMARE INTERRUPTS

ENTRY VIA INT 222

(L=20

SET/RESET GRAPHIC FLAG
AL=10 CHARAUTER NODE
AL = OFFH  GRAPHIC HODE

SET/RESET CONFIG FLAG
A =10 HORMAL OPERATION OF FUMCTION KEYS
AL = OFFH  “CONF1G RODE” - RETURN OHLY VALUE OF FUNC KEY

RESERVED FOR FUTURE USE

EXIT VIA IRET
ALL REGISTERS PRESERVED

”"
o

1§ HHEEE R R R RO HHHEHEE R

BI0G_INT_ROUTINE:

Che
208E J&
PUSH
PUSH
nv
iy
fioy
nov
AbD
Jip

FUNC_TAB
FUNCD:
fov
208C Jhp
FUNCI:
nov
€80 JRp
FUNC2:
208C Jip
BIOS_INT RET:
POP
PP

BIOS_INT_RET1:
IRET

L2 § LODK FOR YALID FUNCTION
BI0S_INT RETL

BX

0§ i SAVE BX, D5

BX, (S

05,8X 7 SET DS = C§

BLy(L

BH, 0

BXyBX 5 CALCULATE FUNCTION TABLE EWTRY
CSSFUNC_TABLAX]

w FUNCO, FUNC1, FUNCZ i JUMP TABLE

GRAPHIC FLAG AL
BINS_INT_RET

COMFIGFL AL
BIDG_INT_RET

BIOS_INT_RET

0§ 7 RESTORE D§
BX i AND BX

D-17



857
858
839
860
g6t
862
863
Bo4
865
66
867
868
869
870
871
87
873
874
875
876
877
878
§79
880
881
882
883
884
885
286
887
§38
889
890
&1
892
893
894
B95
896
897
898
899
900
901
902
903
904
905
908
ya7

(I T T S TR TR TR T}

=X8F FOOG0444FF
=2094 7519
=209 84AC1
=2098 2147F
=2094 3020
=209 723E
=209E F6DADI44FF
=20A3 7509
=20A5 £81102
=2(A8 BBFE43
=20AB EBF303

=20AE €3

=2CAF F606044402
=20B4 7508

[T}

=2(B6 20260444FE
=20BB 8B1EO744
=20BF FFE3

=201 B0260444FD
=2(C6 BBOZ2D

=200 3A0F
=200B 7404
=2(CD BO3FFF
=206 7405
=2€02 830303
=2005 EBF2

=207 43
=2(D§ 8837
=204 FFE&

=200 BBELXC
=200F EBES

D-18

¥
H CRTHGR is entered from CHARACTER OUT HANAGER
1
} ENTRY: (L=Character to OUTPYT
¥
CRTRGR:
TEST  STATUS_FLAG,DFFH i IF ESCAPE IN PROCESS, Junp
2CAF JHI PROC_STATUS
fov ALy (L
AND ALy TFH
CHp Ly ! 7 CHECK IF CHARACTER IS A CONTROL CHARACTER
pixi JB PROC CTL i IF 50 Junp
TEST  GRAPHIC_FLAG,OFFH
2AE N2 CRT_NGR_END 5 IF GRAPHIC MODE, RETURN
2689 CALL  CHR_TRAN 3 IF N0 SPECIAL CASES, TRANSLATE CHARACTER
Hoy BX,OFFSET CRTPB
A3 CALL  HIP_DUT i OUTPUT CHARACTER (HIGH PERFORMANCE ROUTINE)
CRT_NGR_END:
RET § RETURN TO BIOS CALLER

PROC_STATUS:
TERT  STATUS_FLAG,ESCFLG i JUMP IF ESCAPE SEQUENCE IN PROCESS
20 Nz PROC_ESC
H
H Githervise the Data Request Flag must be set, so just fall through!!

¥

FROC_DRG:
AND STATUS_FLAG,NOT_DROFLG 5 CLEAR DATA-REQUEST FLAG
L BX,DRB_ADRS
Jhp BX § JUNP TO PREDETERMINED ROUTINE

i

PROC_ESC:
AND STATUS_FLAG,NOT_ESCFLG § CLEAR ESCAPE-IN-PROGKESS FLAG
oy BX,OFFSET ESC_TRANS

TRANSLATE:
cHp CLyL8X1 i 15 THIS THE CODE WE ARE LOOKING FOR?
207 J1 TRANS_MATCH i JUnp IF YES
P BYTE PTR [BX1,OFFH
nn Jj TRANS_MATCH 7 ALSO JUMP IF END OF TABLE (MOT FOUND)
ADD BX,3 i (FASTER THAN THREE INCS)
plis) JHFG  TRAMSLATE § KEEP LDOKING
TRANG _MATCH:
I BX
i SI,WORD PTR [BX]
Jip SI
T
PROC_CTL:
oV BX,DFFSET CTL_TRANS 5 NOTE THAT FOR PERFURMANCE REASONS
el JHPS  TRANSLATE 5 WE DON'T DO THIS IN MAIN LINE CODE
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908
909
910
911
912
913
914
915
916
17
918
319
920
921
922
923
924
¥
926
927
928
9729
930
931
932
933
934

935
934
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
933
954
955
936
957
938
959
960
961
762
963
964
965
966
967
68
969
970
971
72
973

[T TIT]

=2CEL 00
=2EZ 4020
=2CE4 0A
=2(ES 7820
=2(E7 18
=2(E8 F32)
=2CEA 08
=2(EB 3520
=ICED 1A
=2CEE 8820
=20F0 07
=2(F1 7E2D
=2(F3 IE
=2(F4 6020
=2(F6 0C
=20F7 6620
=20F9 17
=20FA 8220
=2CFC 0B
=20FD 5320
=2CFF FF
=2000 482D

=2002 30
=1003 BE2D
=08 19
=2006 8C20
=2008 28
=2009 #4320
=2008 47
=200C FF2D

=1D0E 4D

=200F 8B2E
=011 3
=2012 8820
=2014 24
=015 8820
=017 51
=2018 E920
=1D1A §7
=201B ED2D
=2010 4
=2D1E F120
=020 52
=2021 F20
=023 59
=2024 E52D
=026 19
=027 E520
=2029 54
=202h 8220
=202C 74
=2020 8220
=W 46
=2030 AB2E
=032 FF
=2033 4820

seex  COMTROL CHARACTER TRANSLATION TABLE

1

CTL_TRANS:
08 0DH
] OFFSET(RGR_CK}
] [iL]
U] OFFSET{NGR_LF)
1] 184
] OFFSET(MGR_ESC_SEQ)
L] ]
i OFFSET{MGR_BKSF)
08 1M
Dy OFFSET(RGR_CLR)
0B 074
il OFFSET(MGR_BELL)
] 1EH
Dy OFFSET{MGR_HORE }
1] ocH
L] OFFSET(NGR_NDFS)
] 1M
] OFFSET(HGR_EEOL)
08 (BH
D OFFSET(NGR_RLF)
08 QOFFH

o OFFSET(RGR _RET)

jeek  ESTAPE CDDE TRAMSLATION TABLE

¥

EST_TRANS:
8 ‘=
1] OFFSET(MGR_POSCUR)
e 294
] OFFSET(NGR_NALF _)
o8 284
] UFFSET(HGR _FULL )
] g
[ OFFSET(HGR _INVERSE)
] n
Di OFFSET{NGR_HUSIT)
08 3AH
i OFFSET(RGR_CLR)
08 pLl]
D OFFSET(NGR_CLR)
] ‘e’
(] OFFSET(NGR_INSCHR)
1] W
] OFFSET(NGR_DELCHR)
08 B!
W OFFSET{NGR_INSLIN)
b8 R
0¥ OFFSET(MGR_DELLIN)
08 BN
U] UFFSET(HGR_CLEOS)
08 !
U] OFFSET(MGR_CLEDS)
] T
] OFFSET(NGR_EEOL)
08 t
0] OFFSET(HGR EEOL)
0B 'F
] OFFSET(MGR_FUNCLH)
08 OFFH

] DFFSET(MGR_RET)



974
975
976
977
978
979
980
981

[N T TR

=2035 FEQEFE43
=2039 7908

982 =2038 FEDEFF43
983 =203F 781F

984 =
985 =2041 CHOGFE434F
986 =
987
988
989
990
991
992
993
994
993

=2D46 B0OS
=2D48 EBD301

=204 (3

=204¢ (406FE4300

996

997

998

999
1000
1081
1002
1003
1004
1005
1006
1007
1008
100¢
1010
1011
1012
1013
1014
1015
1016

=2051 EBF3

[T I

=2053 FEQEFF43
=2D57 79ED
=2059 C406FF4300
=205E EBES

oo

=2060 C704FE430000
=206 EBDE

o onou

=068 FEDSFE43
=206¢ BOEFE4350
1017 =2071 7203

1018 =2073 C406FE4300
iy =

1020
1021
1022
1023
1024
1025
1026

nowonon

=2078 BOOB
=2074 EBALDL
=207 (3

D-20

i
yrx BACK-SPACE CONTRUL CHDE

y
HGR_BKSP:
DEC BYTE PTR CRTPB+CPB_COL 5 DECREMEMT COLUMN
2044 JNS fiGR_WRITEPUS j JURP IF COLUNN NOT HEGATIVE
DEC BYTE PTR CRTPB+CPB_ROW 5 DECREMEMT ROW
2060 J§ HGR _HOHE i IF ROM GOES NEG, SIMPLY HOME CURSOR
Nak _BKSP2:
i BYTE PR CRTPB+CPB_COL,SCUID-1 § COL=80 KON IS ALRDY DECRAENTD
fIGR_WRITEPOS:
hov AL, 08 i ESCAPE CODE: POSITION CURSOR ONLY
FIE CALL  DO_PIN_ESC
HGR_RET:
RET 5 RETURN TO CALLER OF BI0S
¥
488 CARRIAGE RETURN CUNTROL CODE
1
ek _(R:
hov BYTE PTR CRTPB+CPB_COL,0 § SIMPLY ZERO OUT COLUMN AND
POSITION
2046 P AGR_MRITEPOS H CURSUR
1
j#ek REVERSE LIME FEED CONTROL CODE
¥
NGk _RLF:
DEC BYTE PTR CRTPB+(PB_RON ; DECREMENT ROM
D46 JHS HGR_WRITEPOS i IF ROM NOT MEGATIVE, POSITION CURSOR
oy BYTE PTR CRTPB4CPB_ROM,0 3 DON'T LET THE ROM GO NEGATIVE!
JHES  HGR_MRITEPOS

M4
i
seae HONE CONTRIL CODE

y
HGR_HOME:

L BURD TR CRTPB+CPB_COL,0 3 ZERD OUT CURSOR POSITION
2046 JIPS  NGR_WRITEPOS § #ND WRITE CURGOR POSITION
[
e NON-DESTRUCTIVE FOMAKD SPACE CONTROL CODE
i
HGR_NDF 62
L BYTE PTR CRTPB+(PB_COL § INCREMENT COLURN
% BYTE PTR CRTPB+CPB_COUL,SCHID IF NOT PAST LAST COLUMW
W46 JB HGR_NRITEPUS H ON SCREEN, WRITE CURSOR
nov BYTE PTR CRTPB+CPB_COL,0 3 ELSE SET COLUMN TO ZERD AND

3 #e¥ CAUTION NDFS ROUTINE FALLS INTD LINE FEED ROUTINE DO LINE FEED

i
3%k LINE FEED CONTROL CODE

¥
NGR_LF:
Hov AL, 0BH i ESUAPE LODE: LINE FEED
FiE CALL  DO_PIR_ESC
RET 7 RETURN TO CALLEK UF BIOS
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1027

1028 = H

1019 = jeee CONTROL CUDE TO KING THE BELL

1030 = }

1031 = HGR_BELL:

1032 =207¢ E89814 4219 CALL  KBD_BUT 5 "BELL™ CHAR IN CL - CALL THE KBD DRIVER
1033 =2081 (3 REY H T0 RING THE BELL

1034 = i

1035 = j4e% ERASE TO EMD_OF_LINE COMTROL CODE

1036 = i

1037 = Gk _EEOL:

1038 =2082 8003 o AL, 03 i PIN ESCAPE CODE FOR ERASE TO END OF LINE
1039 = NeR_CALL ESC:

1040 =2084 E89701 FIE CALL  DO_PIR_ESC 3 SEND ESCAPE CODE TO DRIVER

1041 =2087 (3 RET

1042 = i

1043 = seee (LEAR SCREEW COMTROL LODE

1044 = i

1045 = HGR_CLR:

1046 =2088 BOOL nov aL,01 7 PIN ESCAPE CODE FOR CLEAR SCREEN
1047 =208a EBFE 2084 JHPS MGR_CALL ESC  § (SAVES 2 BYTES)

1048 = i

1049 = jee SET HALF INTEMSITY ATTRIBUTE

1050 = i

1051 = NGR_HALF I3

1052 =208C B03E054443 Chp COLOUR_INDEX, "C’ 7 LOOK FOR COLDUR
1053 =2D91 7407 2094 3 COL_HALF_I

1054 =2093 BOOEDG4404 R BYTE PTR CRTPB+(PB_ATTR,HALF _INTERSITY

1055 =2D98 EBOS 209F JHPS  MGR_SET_ATTR

1056 =

1057 = COL_HALF I3

1058 =209A BODEDD4405 0R BYTE PTR CRTPB+CPB_ATTR,COLOUR HALF I

1059 =

1060 = HGR_SET_ATTR:

1061 =209F BOBO Tiov AL,ATTR_MASK 5 SET ATTRIBUTE CODE

1062 =20A1 EBE1 2084 JIPS  MGR_CALL_ESC  § (SAVES 2 BYTES)

1663 = i

1064 = jere CLEAR HALF INTENSITY ATTRIBUTE

1065 = i

1066 = MGR_FULL_I:

1067 =203 BOZEDS4443 o COLOUR _IHDEX, 'C’ i LOOK FOR COLDUR
1068 =208 7407 2081 Jz COL_FULL_T

1069 =2DAA B0260044FR AND BYTE PTR CRTPB+CPB_ATTR,NOT_HALF _INTENSITY

1070 =2DAF EREE 209F JHPS  NGR_SET_ATTR

107 =

1072 = COLFULL I3

1073 =20B1 BO260044FA AHD BYTE PR CRTPB+CPR_ATTR,HOT_COLOUR_HALF_I

1074 =2086 EBE7 209F JHPS  HGR_SET_ATIR

075 = i

1076 = ek POSTTION CURSOR

1077 = i

1078 = HGR _POSCUR:

1079 =1088 C7060744C120 oV DRO_ADRS,OFFSET GETY 5 HOV GET COLUMN ADDRESS TO DATA REQ 40
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1080
1081
1082 -
1083
1084
1085
1084
1087
1088
1089
1090
1091
1092
1093
1094
1095
1094
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
110
i
112
1113
1114
1115
1116
1
1118
1119
1120
1121
122
J$VA]
114
125
1126
127
1128
1129
1130
1131
1132

D-22

=20BE E94400
=20C1 BOE920
=2004 80F919
=C7 7704
=20(9 EBOEFF43

=200 (70607440620
=2003 E92F00

=2006 BOE920

=2009 BOF950
=200C 7704

=2DDE BBOEFE43

=20E2 E961FF

Woaow o

=1DE5 8062
=2DE7 EB9S

20E? BOOS
J0ER EBS7

L T T T S TR (R T TR |

=20ED 8007
=20EF EBY3

=20F1 8004
=20F3 EBEF

(LT T

=20F5 8005
=20F7 EBBR

[T TIT]

=20F9 300E044402
=20FE C3

2805 Jne SET_DROFLG i ««.AND WAIT FOR COL CHAR TO BE SENT
6ETY:
548 CLy* ?
4,3 CL,RONS+1
2000 JA GETY1
noy CRTPB+CPR_ROW, (L § HOVE ADJUSTED CHAR SEMT TO ROW
GETYL:
nay DRA_ADRS, (FFSET GETX
2€05 P SET_DRGFLG
GETX:
5uB CLy' !
che CL,SCHID
2062 J& GETXY
nov CRTPB+CPB_LOL,CL 5 NOVE ADJUSTED CHAR SENT TO COLUM
GETX1:
D46 Jne HeR_VRITEPES

i
je8 CLEAR TO END-OF-SCREEN

1
NGR_CLEOS:
nov AL,02 § PIN ESCAPE CODE FUR CLEAR TO END OF SCREEN
2084 JHPS  NGR_CALL ESC  § JUMP TO ESCAPE SEGUEMCE CALL
i
jeer INSERT CHARAUTER

1
NGR_INSCHR:

oy 4L, 06
2084 JiPS ek _CALL_ESC
l
jeae DELETE CHARACTER
i
N6k _DELCHR:
Hov AL, 07
2084 JiPS  Hek_CALL_ESC

i
Fhak INSERT LINE

i
HGR_INSLIN:

v AL, 04 i SCROLL DOWM ESCAPE CUODE
2084 JIPS  nGR_CALL_ESC
i
j¥&# DELETE LINE
i
NGk _DELLIN:
oy AL, 05
2084 JHPS  MGR_CALL ESC ;D0 A SCROLL UP

i
e ESCAPE COWTROL CODE

i

N6R_ESC_SEO:
IR STATUS_FLAG,ESCFLG § SET ESCAPE-SEQUENCE-IN-PROGRESS FLAG
KEY
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1133

1134 = H

135 = j%ed SET/RESET VIDED REVERSE ATTRIBUTE AND BLINKING

13 = i

1137 = HGR_INVERSE:

1138 =20FF (7D60744082E Hov DRR_ADRS, LFFSET MGR_INVL

1139 = SET_DROFLG:

1140 =2£05 BOOED44401 R STATUS_FLAG,DRRFLG

1141 = HGR_RET2:

1142 =2E08 (3 RET

1143 = HGR_INV1:

{144 =2E0B B0F930 Cip CLy 0’ 5 TEST FOR SET/RESET INVERSE VIDED
1145 =2EDE 7544 2E54 JHI NGR_INV3

1146 =2E10 80260044FD AKD BYTE PTR CRTPBCPB_ATTR,NOT BLINKING  § RESET BLINKING
1147 =2E15 BO3EDS4443 cnp COLOUR_IMDEX, 'C* i TEST FOR COLOUR
1148 =2E14 7537 %93 W HGR_INV2

1149 =2E1C B03ED44400 crp REV_VID,DOH 5 GET REVERGE VIOEQ OM/DFF FLAG
1150 =2821 7463 286 J HGR_SET_ATTRY 3 RETURN IF REVERSE VIDEO STILL RESET
1151 =2E23 CA06064400 Hov REV_VID,00H § SET REVERSE VIDEO OFF

1152 =

thN3 = nGR_COLY:

1154 =2E28 AQDD44 nov AL,BYTE PTR CRTPB+CPB_ATTR

1155 =2E28 DOCO ROL ALyl

1156 =2E20 DOCO ROL ALyl

1157 =2E2F DOCO RoL aly1

1158 =2E31 FaDO HOT Al 3 COMPLENENT FOREGROUMD COLOUR
1159 =2E33 MEQD AND AL »OEOH § NASK NEW BACKGROUND COLOUR

1160 =2E35 BACB nov CLyhL i SAVE IT FOR LATER

1161 =2E37 ADOD44 oy AL,BYTE PTR CRTPB+CPB_ATTR

1162 =2E3A DOCB ROR ALyl

1163 =2E3C 0OCS ROR [L3)

1164 =2E3E DOCE ROR ALyl

1165 =2E40 F600 NoT AL i CONPLEMENT BACKGROUND COLOUR
1166 =2E42 2410 ARD ALy 2H § NASK MEW FOREGROUND COLOUR
1167 =2E44 0ACE ® LAl i CONBINE WITH BACKGROUND COLOUR
1168 =246 ADDD44 fov ALyBYTE PTR CRTPB+CPB_ATTR

1169 =2E49 2403 AND AL, 03K 5 HASK BLINKING AND HALF INTENSITY
1170 =2E4B DACB Ok CLyAL

1171 =2E4D 8B0E0044 Hoy BYTE PTR CRTPB+CPB_ATIR,CL

1172 =2E51 EB33 2686 JHPS  NMGR_SET_ATTR1

{n =

1 = HGR_INV2:

1175 =2E53 80260044FE AND BYTE PTR CRTPB+CPB_ATTR,HOT_INVERSE i RESET INVERSE VIDEQ
1176 =2E58 EBX 286 JHPS  MGR_SET_ATTR1

un =

178 = HGR_INV3:

1179 =2E54 80F932 one CLy'2' 5 BLINKING?

1180 =2€50 7507 2E66 JNZ HGR_INV4

1181 =2ESF BODE0D4402 R BYTE PTR CRTPB+CPB_ATTR,BLINKING § SET BLIMKING
1182 =244 EB20 2E86 JUPS  NGR SET_ATTRY

1183 =

184 = HGR_INV4 <

1185 =266 SOF934 cnp CLy'4’ § IWVERSE VIDEO?

D-23



1184

1187 =2E49 75%F 2E0H JNZ
1188 =2E6B BO3EDS4443 tne
1189 =2€70 7407 279 J1
1190 =2E72 BODED4401 R
1191 =277 EBOD 2E86 ]
1192 =

1193 = HGR_COLZ:
1194 =2E79 SD3ED&4400 cip
1195 =2E7E 75684 2E0A JHZ
1196 =1E80 FED60444 N
1197 =2E84 EBA2 2E28 JNPS§
1198 =

199 = NGR_SET_ATTRE:
1200 =2£86 BOSO nov
1201 =2EBB EYFYFE 2084 JrP
1202 = §

1203 = jaee PLAY HUSIC
1204 = i

1205 = naR_RUSIC:
1206 =2E8B C7040744942E oy
1207 =2E91 E971FF 205 Jp
1208 = NGR_GET_FRED:
1209 =2E94 B8OE0244 v
1210 =2E98 C7060744A12E nov
1211 =2E9E ERG4FF 2E05 JHp
1212 = NGR_GET_FLEN:
1213 =2EA1 BROEDI44 oy
1214 =2EAS BODY fov
1215 =2EA7 EB7400 FIE CALL
1216 =2EA8 C3 RET
1217 =

1218 = jEeee CHANGE FUI
219 =

1220 = NGR_FUNCCHE
1221 =2EAB C7060744AB40 nov
1222 =2EB1 C6082448FF v
1223 =2EB6 E94CFF 2E05 P
1224 =

1215 = i

1226 = jExk CHRTRAN - C
1227 = i

1228 = CHR_TRAM:
1229 =2EB9 B03E3B4800 P
1230 =2EBE 7718 208 Ja
1231 =2eC0 51 ° PUSH
1232 =2EC1 AD3C4R nov
1233 =2EC4 3020 cHp
1234 =2ECe 720F 2EE7 JB
1235 =2EC8 3(32 <P
1236 =2ECH 7904 2ED0 JKL
1237 =2€CC BOOD v
1238 =2ECE EB21 2EFL Jip§

D-24

HGR_RET2 3 IF NOT DIt NGTHING
COLOUR_INDEX; 'C’ i IF COLOUR
HGR_COL2 i Junp

BYTE PTR CRTPB+CPB_ATTR, INVERSE
HGR _SET_ATIRL

REYV_VID, 004 i REVERSE VIDED FLAG OFF?

HGR_RET2 § RETURN IF #OT
REV_¥ID 3 SET REVERSE VIDEQ ON
NGR_COLE

ALyATTR_HASK
NGR_CALL_ESC

DRB_ADRS, OFFSET NGR_6ET_FREQ
SET_DRO_FLG

BYTE PTR CRTPB+CPB_FREQ,CL
DRG_ADRS, OFFSET MGR_GET_FLEW
SET_DRO_FLE

3 SET FREQUENCY

BYTE PTR CRTPB+CPB_FLEN,CL 3 SET FREQUENCY LENGTH
ALy 09 7 PIN ESCAPE CODE FOR MUSIC

DO_PIN_ESC

NCTION KEY DEFINITION

DRA_ADRS, OFFSET GETFCHAR
FNERR, OFFH
SET_DRAFLE

HARACTER TRANSLATE ROUTINE

HEBREW, 00H i LOOK FOR HEBREW
TRAN_HEBREW

X 7 SAVE CHARACTER
ALy LANGUAGE § GET LAMGUAGE CODE
AL, 20H H

TRAN_1 i 1F € 20 June

ALy 3 § LOUK FOR HEBREW
TRAN_4 7 IF NOT JUnP

AL, 00H

TRAR 2

j SET INVERSE VIDEQ
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1239
1240
1341
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1233
1254
1253
1256
1257
1258
1259
1260
1261
1262
1263
1264
1269
1266
1267
1268
1269
1270
1171
1272
1273
1274
1275
1278
1277
1278
127%
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291

won

=2EDD 240F
=2ED2 BRB144
=2k03 07
=2EDe EB19

2EFL

=608 BOF940
=2€0B 7240
=2EDD BOF978
=2EE0 7738
=2EE2 BOE1IF
=2EES EB36

=2EE7 3(10
=2EE9 7206
=2EEB 240F
=2EED BBAG44
=2EF0 07

F1D
2F10

Fi

2EFL

=2EF1 8ACB
=1EF3 8500
=2EF5 FECI
=2EF7 BOCEDY
=2EFA BEDODD

=2EFD 8402
=2EFF 98
=2F00 03F0
=2F02 E2F9
=2F04 48
=2F05 26F0
=2F07 3BOE
=2F09 0300
=2FQE 59
=2F0C 40
=2F0D 40
=JFOE 48
=2F0F 48

2EFD

=2F10 43
=2F11 43
=2F12 48
=2f 13 48
=2F14 7407
=2F 16 3A0F
=2F18 T5F6

*10

2Fi0

TRAN_43

AND
noy
XLAT
JHPS

TRAN_HEBREW:

TRAN_L:

TRAN_2:

GET_CRT:

TRAN_3:

%4
J8
8l

oy
CBN
ADD
LooP
DEC
SUB
Hov
ADD
PP
IHC
INC
DEC
DEC

IH
IN
DEC
DEC
g

%14
JHE

AL, OFH

BX,OFFSET LANG T2
D5:LANG_T2
TRAK_2

CLy60H
TRAN_EHD
L, 784
TRAN_END
CLy IFH
TRAN_END

AL, 10H

TRAN_2

AL, OFR

BX,UFFSET LANG T1
D5:LANG_T1

Lyl

CHy 004

'8

BP,OFFSET CRT_TABLE
51,0000H

AL, [BP+51]

STAX
GET_CRY
AX
SIyAX
BX, 81
BX, 8P
41

AX

X

BX

BX

BX

BX

AX

AX
TRAN_END
(L, {BX]
TRAN_3

-

APPENDIX D

CLEAR BITS 8..5
GET OFFSET OF LAMGUAGE TABLE
TRANSLATE

N0 TRANSLATION REGUIRED

KD TRANSLATION REQUIRED
CLEAR BITS 8,744

IF LANGUAGE CODE ( 10

N0 TRAMSLATION 1S MECESSARY
CLEAR BITS 8..3

GET OFFSET OF LAMGUAGE TABLE
TRANSLATE

GET ADDRESS OF CRT TRARSLATION TABLE

GET LENGTH OF TABLE ENTRY
ADD LENGTH OF ENTRY TO OFFSET POINTER

DECREMENT LENGTH

WE MOJ POINT TO THE EMD OF THE
ENTRY, S0 SUBTRACT THE LENGTH
T GET THE START ADDRESS
RESTORE CHARACTER

01D WE REACH END OF TABLE EWTRY?
1F 50y RETURN

I5 IT THE CHARACTER TO TRANSLATE
IF HOT LOOP
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1292
1293
1294
1293
1294
1297
1298
1299
1300
1301
1302
1303
1304
1303
1306
1307
1308
1309
1310
1311
1312
1313
1314

D-26

=2F14 43
=2F 18 BADF

=2F1D €3

[T T T TR TR TR TR T}

=2FIE F606DI44FF
=2F13 750F
=2F25 BBFE43
=2F 2§ FF7702
=2F2B BB4703
=2F2F EB1001
=2F31 BF4702

=2F34 (3

H34

3041

INC
fioy

TRAN_END:
RET

i
i
i

!
46k ROUTINE TD

¥

pO_PIN_ESC:
TEST
NL
nov
PUSH
nov
CALL

PP
b0 _PIN_ESC_END:
RET

BX
CL,LBX] § MOVE TRAMSLATED CHARACTER

CALL PIM TO PERFORR ESCAPE CODE

GRAPHIC_FLAG, DFFH

DO_PIR_ESC_END § IF GRAPHICS JUST RETURN

BX,OFFSET CRTPB ; CRT PARANETER BLOCK ADDRESS Y0 8X

WORD PTR CPB_ATTRLBX] § SAVE ATTR AND ESCAPE OF CRTPB ON STACK
CPB_ESCLBX),AL § MOVE IN ESCAPE CODE

CRTPIR i AND CALL DRIVER TO DO THE ESCAPE COMMAND
WORD PTR CPB_ATTRLBXI  § RESTORE ATTRIBUTE AMD ESCAPE
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1315
1316
317
1318
1319
1320
131
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
133
1338
1339
1340
1341
1342
1343
134
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1353

1356

1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367

[T O T T TR TR TR T T}

=F35 53

=2F36 FF36FEA3
=2F3A 53

=2F38 B03ED94400
=IF40 1523
=2F42 BBD4?
=2F45 EBOGFD
=2F48 S

=IF49 EBO2FD
=2F4C EBBBFC
=2F4F U5F
=251 50

=2F52 BBOC4T
=2F55 EBF6FC
=2F58 58

=2F59 5B
=2F5 50
=2F5B BY1EFE43
=2F5F ESE4FD
=2F62 58
=2F63 5B
=2F64 (3

Wonowonounon

=2F65 51

=2F66 C606094400
=IFéB BBD747
=2F6E ESDDFC
=2F71 CA06B04458
=2F76 {706BE44803E
=2F7C BBBY44
=2F7F BYOB0D
=2F82 EB000
=2F85 BBC244
=2F88 890300
=2F88 EB5700
=2FBE BBCA44
=2F91 B90200
=2F94 ES4EQD

2F65
24E

24E
2804

X4E

2046

24E

2FES

2FES

IFES

[
.
H
.
i
.
'
i

r
»
¥

ERR_DISP:
PUSH
PUSH
PUSH
cnp
JRL
nov
CALL
PoP
CALL
CALL
AND
PUSH
oy
CALL
POP
POP
PUSH
Hoy
CALL
POP
POP
REY

1
L
i
i
i

GRAPHIC:
PUSH
oy
v
CALL
nov
Hov
oy
nov
CALL
nov
nov
CALL
oV
nov
CALL

APPENDIX D

4% ERROR DISPLAY ROUTINE INCLUDING GRAPHIC MODE CHECK #ex

BX 3 SAVE ERROR MESSAGE ADDRESS
WORD PTR CRTPB § SAVE CURRENT CURSOR POSITION
BX

GRAPHIC_FLAG,0 § CHECK FOR GRAPHIC

GRAPHIC 3 IF GRAPHIC, Junp

BX;OFFSET POSHSG

PHS6 i POSITION TO COLUNM O, ROM 25
BX 7 RESTORE ERROR MESSAGE ADDRESS
PHSG i AND DISPLAY THE NMESSAGE

CONIN § GET THE RESPONSE

AL, SFH # COMVERT LOWER CASE Td UPPER CASE
AX § AND SAVE IT

BX,OFFSET RESHSG

PHSG 3 ERASE THE ERROR MESSHGE

AX } RESTORE RESPONSE

BX

X

WORD PTR CRTPB,BX

HGR_WRITEPGS # RESTORE CURSOR TO PREVIOUS POSITION
AX

BX

INITIALIZE GRAPHICSCREEM FOR ERRORLINE

X

GRAPHIC_FLAG,0

BX,0FFSET POSHSG

PHEG sPOSITION T0 COLUMM 8, RON 25
GDC_LP12,25-1 OR 40K  CUTY OKE LINE FROH GRAPHIC SCREEN
GDC_SP2,400440

BX, INITSCR

Cx,8 i

GRIOUT FINIT SCREEN

BX,ERROR_CUR_START

(X3

GRHOUT $SET CURSOR 10 START OF ERROR LIME
BX, HASK _dyT

CXy2

GRHOUT SET NASK REGISTER TO FFFF

D-27



1368
1349
1370
131
1n
1373
1374
1373
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
397
1398
1399
1400
1#401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420

=2F97 BBCI44 NV B FIGSOUT
=2F9% B90200 Y Cxe2

P90 EBSOD  OFES CALL  GRMOUT

=2FAD BBCDA4 MOV BX,MDAT_OUT
=2FA3 BO200 Y02

<OFA6 EE300  OFES CALL  GRMOUT

=2FAY BBC244 MV BX/ERROR_CLR_START
=2FAC B90300 U

=OFAF ES3300  OFES GALL  GRAOUT

=2FB BBCAA4 MOV BX,MASK_OUT
=F85 890200 w02

=OFBS E2M00  OFES CALL  GRHOUT

=2F8B 59 POP X

=2FBC 58 POP B

=OFBD EBEFC  204E (AL PHSG

=2FCD ESIFC  2BDA CALL  CONIM

=2FC3 U WD ALySFH

=25 5B POP B

=0FC8 5B PP BX

=2FC7 CODADIH4FF MY GRAPHIC_FLAG,OFFH
<2FCC €3 RET

: ERR DISP1:

=2FUD BO3EDF4400 O GRAPHIC_FLAG,0
=2F02 7410 iidl J ERR_DISP_END

= i

= ¥

= ; CLEAR ERRIR LI

= i

= i

=0F04 51 PUSH X

=2FD5 C604BDA459 OV 6DCLP12,25 OR 40
=2FDA BBB944 My BX,INITSCR

=2FD0 BIO4DD MY Cyd

OFEQ EBO200  OFES (ML GRAOUT

=0FE3 59 POPCX

: ERR _DISP_END:

=0FEA 03 RET

: i

: i

: § SUBROUTINES

= i

= i

= GRMOUT:

<OFES EB2400  300C CALL  GREDCCI ;
=2FE8 BAD7 my ALy EK ;
=2FEA E841 W GROND,AL i
=0FEC B3F900 0P X0 i
=2FEF 7404 2B JE o GRIOUTRET
: GRAOUTO10:

D-28

¢
I

§SET LENGTH T9 CLEAR

§SET (LEAR PATTERN

i SET CURSOR TO START OF ERRDR LINE
i SET MAGK REGISTERS T0 FFFF

7 RESTORE ERROR MESSAGE ADDRESS

i AND DISPLAY THE MESSAGE

§ GET THE RESPONSE
i CONVERT LOWER CASE TO UPPER CASE

i SET GRAPHIC MODE

3 LOOK FOK GRAPHIC NODE
i IF NOT Junp

FINIT PAGE 1 70 FULL GRAPHIC SCREER

GDC STATUS CHECK

OMHAND OUTPUT
F NG PARAMETER
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1421
wn
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1435
1456
1457
1458
1459
1440
1461
1462
1463
1464
1463
1466
1467
1448
1469
1470
U711

=IFF1 43
=2FF2 BAD7
=2FF4 E6AD
=2FF4 £81300
=2FF9 E2F6

=2FFB (3

=2FFC E80DO0
=2FFF 8000
=3001 E6AL
=3003 (3

=3004 £80500
=3007 BOOC
=3009 E4AL
=3008 C3
=300C E4AD
=300E 4204
=3010 74F4
=3012 €3

=3013 EBEEFF
=3014 BBDO44
=3019 890800
=301C EBCHFF
=301F E846FD
=3022 E8OAOD

=302 E4A0
=3027 AB20
=3029 74Fh
=3028 ESCEFF
=302k €3

=302F BY0400
=3032 E4AD
=3034 AB20
=3036 74FA
=3038 E4AD
=3034 4820
=303C 73FA
=303t £2F2
=3040 (3

INC

oy

ot

300C Catl

IFFL LGoP
GRNUUTRET:

RET
GRSTART:
300¢ CALL
v
T
RET

BX

AL,y LBX]
GRPARA AL
GRGDCCT
GRADUTE10

GRGDCCE
AL, STARTCHD
GRCMD, AL

APPENDIX D

PARAHETER OUTPUT
wait till empty

- an ey e en

+ RETURN
7 GOC FIFD ENPTY CHECK
i

3 DISPLAY ENABLE

F R HRH I HHEHE R R R

GRSTOP:
300¢ CALL
noy
ouT
RET
GRGOCCL:
L]
TEST
300C J
RET
GRFXOFF:
3004 {alt
tov
flov
2FES ail
2088 CALL
302F CALL
GRFXGFF1:
]
TEST
3025 J2
2FFC {atl
Ret

H
DELAY:
DELAYL:

3032 iz
DELAY2:

3038 JNL
3032 LooP

GREDCC!
AL,STOPCID
GRCND, AL

ALyGRSTATUS
ALy D4H
GRGDCCY

GRSTOP

i GDC FIFO EMPTY CHECK
i

i DISPLAY DISABLE

3 GOC STATUS READ

i FIFO ENPTY (DB2)

i IF WOT ERPTY

i RETURN IF GDC FIFO IS EMPTY

UIGABLE DISPLAY

BX,offset ALPHA_PARTITION

(X8
GRAOUT
HGR_CLR
DELAY

ALy GRETATUS
AL, 204
GRFXOFF1
GRSTART

Xy

AL, GRSTATUS
ALy 208
DELAYL

ALy GRSTATUS
AL, 20H
DELAT2
DELAY1

jnuaber of argusents

CLEAR SCREEN (CHARACER HODE)

760 STATUS READ

FENABLE DISPLAY

D-29



1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1493
1496
1497
1498
1499
1500
1501
1502
1503
1504
1508
1506
1507
1508
1309
1510
1511
1512
1513
1514
1513
1516
1517
1518 P

1519 CRTPING

1520 =3041 50 PUSH  AX

1521 =3042 53 PUSH  BX

1522 =3043 51 PUSH X

1523 =3044 52 FUSH DX 5 SAVE ALL OF THE REGISTERS WE VILL BE WORKING WITH
1524 =3043 56 PUSH  SI

IN{LUDE C=CRIPIAC.SEG

ek B s R s WA E R Y We WA MR W N R R s EE WS WE WA R e R e Rk s

SR R R
it #
G CRT Peripheral Interface Hodule *
i ¥
S R

This Hedule is 3 hardware dependent, Operating Systes independent driver
for {RT display output

¥
?
r
7 Entry Faraseters:

H CL = Character to be QUTPUT

H BX = Address of [RT Paraseter Block
1

v

¥

¢l

Exit: ALl registers unchanged

L I T L T T O O T I T L L T O T O T L (O LI U LN (I (I T T O B T L O T T (I T T T I I L T Y TR TR TR TR 1}
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1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1335
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1346
1547
1548
1549
1550
1551
1532
1553
1554
1535
1556
1557
1358
1959
1360
1561
1562
1543
1564
1565
1568
1567
1568
1569
1570
1571
1572
1573
1574
1579
1576
1577

=3046 BROEDD44
=3044 8807
=304C A3DA%4
=304F BA4703
=3002 ABFF
=304 1423
=3056 A%80
=3058 7407
=3054 846702
=3050 8826D044
=3061 240F
=3063 740
=3065 DOED
=3067 98
=3068 BED330
=3068 03F0
=3060 33
=306E 51

=306F FF14
=307t 59
=3072 58
=3073 Fo470340
=3077 T41F

=3079 BO3EDA4450
=307E 7303
=3080 E83604

=3083 BB14DC44
=3087 E86AD0
=308A FEOADA44
=308E B03EDA4450
=3093 7203
=3095 EBAFO2

=3098 SE
=3099 54
=3094 9
=3098 38
=309C A1DA%4
=309F 8907
=30A1 58
=3042 €3

Hoooun o un

3079 ks

3061 Jz

00_ESC:

3073 Jz
SHL
(B
v
400
PUSH
PUSH
CoLL
PP
Fop
TEST_VID_oUT:
TEST
3098 Jz
DO_OUTCHAR:
cnp
3083 JHZ
3489 CALL
01
Hov
3074 CALL
IHC
Chp
3098 JB
3347 CaLL
CRT_EXIT:
pop
PP
pPoP
POP
oV
Hw
pop
RET

APPENDIX D

OUTCHAR, CL i SAVE UT CHARACTER IN NEMORY FOR LATER REF
AXyCPB_COLIBX3
WORD PTR CURCOL,AX i ALS0 SAVE RUW/COLURK IN HEHORY

AL, CPB_ESCIBX]

AL, OFFH H

DO_DUTCHAR 5 IF ESCAPE = 0 THEN JUST DUTPUT CHARACTER
ALATTR_RASK 4

Db _ESC i JUNP IF MO SET ATTRIBUTE SPECIFIED

AH,CPB_ATTRIBX] §
ATTRIBUTE,AH  § SET ATTRIBUTE BYTE

ALy ESC_NASK
TESTVID_OUT  § SKIP ESCAPE PROCESSING IF NG ESCAPE FUNCTION
ALyl 7 FOR TABLE REFERENCING

; EXPARD AL INTD AH
SI,0FFSET ESC_TABLE

SI,AX i AX = ADDRESS OF ESCAPE ROUTINE ADDRESS
BX § SAVE CRT PARAMETER BLOCK ADDRESS
X i SAVE CHARACTER TO OUTPUT

WORD PTR [§13 ; PERFORM ESCAPE FUNCTION

X 5 RESTORE CHARACTER AND CRTPB ADDRESS
BX

BYTE PTR CPB_ESCIBX1,CL_TASK

CRT_EXIT

CURCOL,SCHID COLUNN ¥ 807

01 § JuHP IF NO

SCLUP 3 ELSE SCROLL UP SCREEN

0X,WORD PTR ATTRIBUTE  § DH=OUTCAR DL=ATTRIBUTE
WRGCHR

CURCOL

CURCOL, SCHID

CRT_EXIT

BHPCRY § IF CURCOL)BO, BUMP CUR

51

X

2§

BX

AX;UORD PTR CURCOL
CPB_COLLBXI,AX 5 Restore CRTPB COL/RON to latest state
AX

i
7E%%  High Performance Screen Write HIP _OUT

Entry Conditions - BX = CRTPB Address

(L = Character to (UTPUT

i
i
H Exit Conditions - BY - Preserved
i

A%y CXy DX - Destroyed

D-31



1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
160¢
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630

D-32

=303 §B07

=30A5 A3DA44

=30A8 BEOEDD44

=304 53

=30AD BOZEDA4450

=30B2 7503 3087
=3084 EB0204 3489

=3087 8B14DC44

=308B EB3600 30F4
=30BE FEDEDA44

=302 BO3EDA4450

=3007 7203 300C
=30C9 E87802 3347
=30CC 5B

=30CD A1DA44

=3000 8907

=3002 €3

[T I TR T}

=3003 £330
=3005 5934
=3007 1634
=3009 F333
=3008 E73¢
=3000 8B34
=300F 8433
=30E1 €033
=30E3 5C33
=30E5 7233
=30E7 F330
=30E9 4634
=30€B F330
=30ED F330
=30EF F330
=30F1 F330

0F3 (3

LI T T T T T TR TR V)
et

1

HIP_0uT:
nov
nov
]
PUSH
o
ML
CALL

e
nov
cALL
INC
o
B
cALL

Ha:
POP
nov
nov
RET

CPB_COL 3nd CPB RO fields of CRTPB updated

AX,CPB_COLLBX]
WORD PTR CURCUL,AX j Set-up CURCOL, CURROM, OUTCHAR fields

OUTCHAR (L

BX

CURCOL, SCHID § COLURN ) 80?7
H#l 3 JUNP IF N0

SCLUP4 7 ELSE SCROLL UP SCREEN

DX;HORD PTR ATTRIBUTE  ; DH=OUTCAR DL=ATTRIBUTE
WRGCHR

CURCOL

CURCOL , SCHID

H2

BHPCR1 j IF CURCDL)SO, BUAP CIR

BX
AX; HORD FTR CURCOL 7 Update CRTPS with CURCOL and CURROM
CPB_COLLRXT,AX

i
j¥¢%  Escape Tahle - Routines witl be called indirect using the escape code # 2

y

FSC_TABLE:
N
]
0¥
oy
1]
]
]
1]
1]
]
]
]
]
D¥
]
by

i
s NO_OP

¥
NO_0P:
RET

as an offset to the routine address

OFFSET(NG_OP)
OFFSET(VCLEAR)
UFFSET{(CLEDS)
OFFSET(ICLEOL)
OFFSET(SCROLLDK)
OFFSET(SCRULLUP)
OFFSET(INSCHR)
OFFSET(DELLHR)
OFFSET(WRITEPGS)
UFFSET(NUSIC)
OFFSET(NO_OP)
DFFSET(ILF)
QFFSET(KO_OP)
DOFFSET (ND_OP)
OFFSET(N0_OP)
OFFSET(NO_OP)

SINPLY RETURNS IF ESCAPE CODE NGT IMPLEMENTED

¥
i
i WRGCHR, RDGCHR  WRITE AND READ GRAPHICS CHARACTER ROUTINES
i
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1631

1632 = H WRITE OR READ ONE CHARACTER TO/FROM GOC IN WIXED MODE
1633 = i

1634 = i

1635 = §# WRGCHR - Write Graphics Character

1636 = H ENTRY - DL = ATTRIBUTE

1637 = H DH = CHARACTER

1438 = H

1639 = WRGCHR:

1640 =30F4 E4AQ Xxt: I ALyGICSTA

1641 =30F4 2402 AND ALy FIFULL

1642 =30F8 75FA 30F4 JH1 XXi SLOGP UNTIL FIFD MOT FULL
1643 =30FA 8020 oy AL,MOAT OR TYNORD (R HOREPL

1644 =30FC E6AL Wt GOCCON, AL $SEND COMMAMD TO 6DC

1645 =30FE E4AD LTS (] AL, GOCSTA

1446 =3100 2402 AMD AL FIFULL

1647 =3102 75FA J0FE JNL 16 FLOOP UNTIL FIFO NOT FULL
1648 =3104 BACe nov ALyDH

1649 =3106 E6AD ot GDCPAR, AL FSEND PARAMETER T0 6DC
1650 =3108 E<44D LESYEINY | AL, GDCSTA

1631 =3104 2402 AHD AL FIFULL

1652 =310C 75FA 3108 Nz XX17 FLOOP UNTIL FIFD WOT FLL
1853 =310E 8aC2 oy AL, 0L

1654 =3110 E6AD our GDCPAR AL $SEND PARANETER TO 6DC
1655 =3112 (3 RET

1656 = i

1657 = j##%  ROGCHR - Read Graphics Character

1638 = H ENTRY - WOME

1659 = i EXIT - DL = ATTRIBUTE

1660 = H DH = CHARACTER

1661 = H AL destroyed

1662 = [

1643 = ROGCHR

1664 =3113 E4A0 LV ] AL,GDLSTA

1665 =3113 2402 AND AL FIFULL

1666 =3117 754 3113 JH2 X2 $LOOP UNTIL FIFD MOT FUil
1667 =3119 B0 nov AL FI65 sFIGURE DRAWING PARAMETER
1668 =311B E6A1 W GDECOM, AL $SEND COANAMD TO 6DC

1649 =3110 E4AD X8 IN AL, 6OCSTA

1670 =311F 2402 AND AL, FIFULL

1671 =3121 73FA 31D JNZ Xx18 LODP UNTIL FIFO MOT FULL
1672 =3123 BOQ2 noy ALy $DIRECTION = 2

1473 =3125 E6AD aur GOCPAR AL $SEND PARANETER 10 &€
1674 =3127 E4AD g M AL,GDCSTA

1675 =3129 2402 AND AL FIFULL

1676 =312B 73FA 317 ML X9 $LOOP UNTIL FIFD M0 FULL
1477 =3120 8001 Hov ALy ¢ =1

1678 =312F E6AD ot GDCPAR AL $SEHD PARARETER TO GDC
1679 =3131 E4AD w3 I AL,GDCSTA

1680 =133 2402 AND AL FIFULL

1681 =3135 75FA 318 JNL X3 LOGP UNTIL FIFG NOT FULL
1682 =3137 BOAD v ALy RDAT DK TYNORD SKEAD WORD FROM DISPLAY MERORY
1683 =3139 feal wr GOCCoM, AL $SEND COMMAND To GOC
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1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1693
1696
1697
1698
1699
1700
1701
1702
1703
1104
1705
1706
iy
1708
1709
1710
1711
1712
1713
1714
715
1714
1717
1718
1719
1720
1721
1
1723
1724
1725
1726
17
1728
17129
1730
1731
1732
1733
1734
1735
1736

=313 EB6AQC
=313E 8AFD
=3140 £863500
=3143 8ADD
=3145 (3

T TR TR TR

=3146 0309
=3148 §1FBDO07
=314C 740E
=314F BIEBDDO7
=3152 EBO700
=3135 8B(B
=3157 3308
=3139 E87100

=3150 49
=3150 E8Y900
=3160 E4AQ
=3162 2402
=3164 T5FA
=3166 BU4C
=3168 E6AL
=316A E4AD
=316C 2402
=316E 79FA
=3170 BO02
=3172 E6AO
=3174 E4AD
=3176 2402
=3178 75FA
=3174 8ACL
=317C E6AD
=317E E4A0
=3180 2402
=3182 75FA
=3184 BALS
=3186 E6AD
=31B8 E4AD
=318A 2402
=318C 75FA
=318 BO20
=3190 E6AL
=3192 £4A0
=3194 2402
=3196 75FA
=319% 8020
=319 E6AD
=319C E4AD
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31A8

31A8

i
jEEk SPCLEART

r

CaLL
nov
CALL
Hov
RET

i
SPCLEARI:

315

315C

316D

ADD
e
JBE
SUB
CALL
noy
XOR
CALL

SPCLEARZ:

31F9
Xx4e

3160

Xxao:
3164

Xx2iz
3174

XX22:
317E

Xx5:
3188

XX23:
3192

X242

DEC
CALL
N
AND
Jhz
nw
ot
N
AND
JNL
fov
wr
L]
AND
JHZ
oy
oy
L]
AHD
JNL
nov
owr
L]
AND
JiZ
nw
T
N
AND
JNZ
v
Uit
I¥

INPAR 7 GET ASCIT CHARACTER
DHpAL

INPAR 3 GET ATTRIBUTE

DLyAL

ERTRY: BX = Cursor Posistion
¢X = Ho. of bytes to clear

BX, (X

BX,0708H

SPCLEAR2 i JUHP IF ENTIRE REGION TO CLEAR WITHIN 1ST P&
BX,0700H

SPCLEARZ

Cx,BX

BX,8X  3IERO OU4T BX

SETCUR1

X

SETHSK

ALy GDCSTA

ALy FIFULL

X4 FLOOP UNTIL FIFO NOT FULL
ALy FLGS

GDCCON, AL FSEND COMMAKD TO 6DC
AL,GDCSTA

ALy FIFULL

xX20 FLOOP UNTIL FIFD KOT FULL
ALy2

GDCPAR AL $SEND PARARETER TD GDC
AL,GDCSTA

AL FIFULL

21 FLO0P UNTIL FIFD MOT FULL
ALy (L

GOCPAR AL SEND PARARETER 70 6DC
AL, GDCSTA

ALy FIFULL

w2 FLOOP UNTIL FIFU NOT FULL
AL, CH

GDCPAR, AL FSEND PARAHETER TO GDC
AL,GDCSTA

ALy FIFULL

X% yLOOP UNTIL FIFD NOT FULL
AL, WDAT OR TYRORD OR MOREPL

GDCCON, AL FSEMD COMAAND TO 6DC

AL, GDCSTA

ALyFIFULL

XX23 LOOP UNTIL FIFO ROT FULL
AL, 0204

GDCPAR AL $SEND PARARETER T0 GDC
AL,6DCSTA
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1737
1738
1739
1740
1741
1742
1743
1744
1743
1744
1747
1748
1749
1730
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1
im
1773
1774
1715
1778
m
1778
177
1780
1781
1732
1783
1784
1785
1786
1787
1788
1789

=319E 2402
=31A0 75FA
=31A2 ADDCA4
=31A5 E6AD
=3iA7 (3

=31AB E4AD
=310 401
=31AC 74FA
=31AE E4A1
=31B0 (3

[T TR TR TR T TR 1}

=3181 E4AD
=3183 2402
=3185 75FA
=3187 8407
=3189 E6AD
=318 43

=318C E2F3
=318E (3

=31BF 031EDE44
=31(3 81FBOO07
=31(7 7204

=3109 $1EBDAO?

=310 E4AD
=31CF 2402
=3101 75FA
=3103 B4
=3105 E6AL
=3107 E4AD
=3109 2402
=31DB 75FA
=310 9AC3
=310F E6AD
=31E1 E4AQ
=31E3 2402

319

3148

3181

3181

31E0

3160

3107

AND AL, FIFULL

Nz XX24 sLODF UNTIL FIFD ROT FULL
Hov AL ATTRIBUTE %€ WHAT ABOUT COLOR? #xx
out GDCPARYAL . FOEND PARAMETER TO 6DC

RET
i
INPAR:
It} AL,60C5TA § READ 6DC STATUS
#RD ALy DATRDY
Jz IMPAR 5 AND UAIT IF NO CHARACTER READY
L} ALsFIFD
RET

#4% SENPAR  SEND PARAMETERS TO SCREEN
ENTRY: BX = ADDRESS OF PARAMETER
CX = LENGTH
EXIT:  AL,BXyCX ARE DESTROYED
AH, DX ARE PRESERVED

- s wn =n we mm

'
SENPAR:
xX2%: N AL, GDCSTA
#ND AL, FIFULL
Wz XX25 FLOOP UNTIL FIFO NOT FULL
Hov AL, 0CBX]
T GDCPAR, AL $SEND PARANETER T0 GDC

me BX § BUMP TO NEXT PARANETER
LOOP  SENPAR i LOOP UNTIL CX PARAMETERS HAVE BEEN SENT
RET

i
jake SETCUR - SET CURSOR
H ENTRY:  BX=GDC CURSOR POSITION

t
H EXITs  AL4BX destroyed
H CXyDX preserved
'
SETCUR:

ADD BX,5P1

Che BX, 67004

JB SETCUR1

sug BX,0700H
SETCURY:

e IN AL,GDCSTA
AND AL, FIFULL

N2 xXé FLUOP UNTIL FIFD MOT FULL
oV ALy (URS
our 60CCOR, AL FSEND COMRAND TO GDC

X268 IN AL, 6DCSTA
AND AL FIFULL
JNL XX26 FLOOP UNTIL FIFD MOT FULL
v ALyBL
our GDCPAR, AL 7SEND PARAMETER TD 6DC
XX27: 1N AL,GDCSTA
AND ALFIFULL
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1790

1791 =31E5 73FA 31EL JKZ vy sLOOP UNTIL FIFG NOT FULL
1791 =31E7 BACY? nov AL BH

1793 =31E7 E4A0 T GDCPAR, AL $SEND PARAMETER T0 GDC
1794 =31EB E4AQ Xx28: 1IN ALyGDCSTA

1795 =31ED 2402 AND AL FIFULL

1796 =31EF 75F4 JiEB JNZ X%28 SLOOP UNTIL FIFO NOT FULL
1797 =31F1 32C0 X0R ALy AL

1798 =31F3 E6AD ot GDCPARyAL SSEND PARAMETER TO 6DC
1799 =31F5 ERO100 31F9 CALL  SETHSK

1800 =31F8 (3 RET

1801 = i

102 = jkek SETHASK ROUTINE (AL destroyed, all other registers preserveq}
1803 = i

1804 = SETHSK:

1805 =31F9 E440 a7 W AL,GDCSTA

1806 =31FB 2402 AND ALy FIFULL

1807 =31FD 75F4 31F9 M X7 sLOOP UNTIL FIFD WOT FULL
1808 =31FF B044 fov AL ASKREG

1809 =3201 E4AL out GDCCOM,AL FSEND COMHAND TO 6DC
1818 =320% E4AD w9 I AL,GOCSTA

1811 =3205 2402 AND AL FIFULL

1812 =3207 75FA 3203 JhL £X29 JLAGP UNTIL FIFO NOT FULL
1813 =3209 BOFF nov ALy-1

1814 =320B E4AD i1 GDCPAR,AL FSEND PARANETER TO 6DC
1815 =3200 E4AD 3 IN AL,6DCSTA

1816 =320° 2402 ARD AL FIFULL

1817 =3211 75F4 3200 Mz XX30 SLOOP UNTIL FIFD MOT FULL
1818 =3213 BOFF v #ly-1

1819 =3215 E6AD 1110} GOCPAR AL FSEMD PARAMETER TO 6DC
1820 =3217 (3 RET

1821 = [

1822 = yaik RDLIN READ 1 RON INTG LINBUF

1823 = i

1824 = H Entry registers: none

1825 = H Exit registerss &L, BX, (X destroyed

1824 = H DX preserved

1821 = }

1828 = ROLIN:

1829 =3218 E4AD X8:  IN AL,GDUSTA

1830 =3214 2402 AND ALy FIFULL

1831 =32 7574 3218 2 X8 FLOOP {KTIL FIFD WOT FULL
1832 =321E BO4C nav #L,FI68

1833 =3220 E4Al our GDECon,AL FSEMD COMMAND TO 6DC
1834 =3222 E4AD H3: N AL, GDCETA

1835 =3224 2402 AND AL,FIFULL

1836 =326 75FA m JNZ X3t sLOOF UNTIL FIFO NOT FULL
1837 =3228 BOO2 nov ALy2 SRIRECTION = 2

1838 =322A E4AD out GDCPAR, AL $SEND PARAMETER TO 6DC
1839 =322C E4AD XX32: ¥ ALy GDCSTA

1840 =322 2402 ARD AL FIFULL

1841 =3230 75FA 322¢ 2 xx32 5L00P UNTIL FIFQ MOT FULL
1842 =3232 80OS0 nov AL,80 FLENGTH = 30 WORDS [CHAR + ATTRI
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1843

1864 23234 E4AD wr
1845 =3236 E4AD Xx33:  IM
1846 =3238 2402 AND
1847 =3134 75FA 3236 JNZ
1848 =323 3200 XOR
1649 =323F E6AD wr
1850 =340 E4A0 0y IN
1851 =342 2402 AND
1852 =3244 73FA 3240 N
1853 =3246 BOAD nov
1854 =3248 EéAL wr
1653 =324A BBO94¢ Hov
1836 =324 BYACOD Hov
1857 = ROLI#1:
1858 =3250 EBISFF 3148 CALL
1859 =3253 6807 nov
1860 =3255 43 INC
1861 =3256 E2F8 3250 Loop
1862 =3298 (3 RET
1863 =

1864 =

1865 =

1866 = i

1867 = H Exits
1868 = i

1869 = i

1870 = WRLIN:
1871 =3259 E4AD XX10:  IN
1872 =398 2402 AND
1873 =3250 75F4 3239 JZ
1874 =329F BO4C nw
1875 =3261 EbAL oy
1876 =3263 E4A0 XX34: IN
1877 =3265 2402 AND
1878 =3267 75FA 3263 JNZ
1879 =3269 BOO2 nov
1880 =324B E6AD T
1881 =326D E4AD 3 OIN
1882 =324F 2402 AND
1883 =3271 75FA 3260 Mz
1884 =3273 3200 XOR
1885 =3273 E6AD wr
1886 =3277 E4AD X3 N
1867 =3279 2402 AND
1888 =3178 75FA m JINZ
1889 =3270 3200 XOR
1890 =327F E6AD Uiy
1891 =3281 E4AD X1 I
1892 =3283 2402 AND
1893 =3285 75FA 3281 JN2
1894 =3287 8020 noy
1895 =3289 E¢hl ouT

APPENDIX D

GDCPAR AL
AL, GOCSTA
AL/ FIFULL
X33 FLOOP UNTIL FIFD WOT FULL
ALyAL
GDCPARy AL
AL,6DCSTA
AL FIFULL
Xxe LODP UNTIL FIFO MOT FULL
ALy RDAT
GDCCONy AL
BX,OFFSET LINBUF
CXy 160

FSEHD PARAMETER TO GOC

FSEND PARAMETER T 6

FSEND COMMAND TO GDC
i FOR READ LOOP

INPAR
O[BX354L
BX
ROLINY

i
e URLIN WRITE 1 RON INTO GDC

Entry registers: none

aLy BX, CX destoyed
0X preserved

AL,6DCSTA

ALy FIFULL

XX10 SLOOP UNTIL FIFD KOT FULL
AL)FIGS
GDCCON, AL
ALy GDCSTA
ALy FIFULL
Xx34 +LOOP UNTIL FIFO NOT FULL
ALy2
GDCPAR, AL
AL,GDCSTA
AL, FIFULL
X%35 SLOOP UNTIL FIFO HOT FULL
ALyAL
GDCPAR, AL
AL, GDCSTA
AL FIFULL
XX34 FLOOP UNTIL FIFO MOT FULL
ALyAL
GDCPAR,AL
ALyGDCETA
AL, FIFULL
X1 sLOOP UNTIL FIFO ¥OT FULL
AL, MDAT OR TYRORD OR ROREPL

Gbreon, AL FSEMD COMMAMD TO 6DC

FSEND COMMAHD TO 6DC

SEND PARANETER TO 6DC

FSEND PARMIETER TO 60C

JSEND PARARETER TO GDC
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1896
1897
1898
1899
1900
1901
1962
1903
1904
1905
1908
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
7Y
1923
1924
1925
1926
1927
1928
1929
1930
A
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1944
1947
1948

D-38

=3288 8BOYH
=326E BIADDC

=3291 E4AD
=3293 2402
=329% 75F4
=3297 §A07
=3299 E6AD
=329 43

=329C E2F3
=319E €3

=329F E4AD
=3241 2402
=32A3 75FA
=3245 B(48
=3247 E6A1
=329 £4A0
=32AB 2402
=320 73FA
=324F BOOF
=3281 E6AD
=3283 (3

=384 E4A0
=3286 2402
=388 75FA
=32BA BO4B
=3280 E6AL
=32BE E4AD
=300 2402
=302 T5F4
=3204 BOBF
=32C6 E6AT
=3208 E4AQ
=320A 2402
=320¢ 75F4
=320E JEAQ9B2S
=3207 E6AD
=3204 E4AD
=306 2402
=3208 75FA
=32DA 8072
=320C E6AD
=320E £3

Hov
nv
NRLINL:
Xx3: I
AND
3291 JHZ
v
UIH
INC
391 LOoF
RET

i
j %% CUROFF

1
CURDFF:
XXi2: IN
AND
329F JHL
oy
Uy
K38 IN
AMD
e JHZ
oy
0T
RET

i
%% CURDN

i
CURON:
X3 IN

AHD

34 JZ

Hov
ouT
XX39: IN
AHD
3ME JNZ
nov
T
Xx40:  IN
AKD
3208 JHZ
v
oy
XX41: IN
AND
3204 JNZ
[
o
RET

BX,0FFSET LINBUF

X, 160 3 FOR MRITE LOOP

AL, GDCSTA

AL FIFULL

XX37 FLOOP UNTIL FIFD NOT FULL
AL, 00BX]

GDCPAR, AL FSEND PARAMETER TO 6IX
8x

WRLIH1
ROUTINE TO TURM CURSOR OFF  {destroys AL)

#L,GDLSTA

AL FIFULL

Xx12 SLO0P UNTIL FIFD NOT FULL
ALy CCHAR

Ghecon, AL SEND COMRAKD TO 6
AL,GDCSTA

AL FIFULL

Xx38 LOGP UNTIL FIFO NOT FULL
AL, OFH

GDCPAR AL FSEND PARAMETER TO GDC

ROUTINE TO TURN CURSOR ON  (destoyes AL)

AL,GDESTA

AL, FIFULL

XX13 LOGP UNTIL FIFD HOT FULL
AL, CCHAR

GDean, AL $SEND COMMAMD T 6D

AL, 6DCSTA

ALFIFULL

XX39 LOOP UNTIL FIFO NOT FULL
AL, 08FH

GOCPAR,AL $SEND PARARETER T0 6OC
AL,GDCSTA

AL, FIFULL

XX40 sLOOP INTIL FIFU NOT FULL
AL,BYTE PTR CURSUR

GDCPAR, AL $SEND PARAHETER TO &DC

AL, GDCSTA

ALFIFULL

XX41 JLUGP UNTIL FIFO HOT FULL
AL, O72H

GDCPAR AL $SEND PARAHETER TO 6DC
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1949

1950 = jEe% INITI0  INITIALIZE SCREEW PAGE VALUES

1951 = i

1952 = INIT10:

1953 =32DF 330 X0R AXyAX

1954 =32E1 A3DE44 noy SPLAX

1955 =32E4 ABEM4 fov 5P2,AX 7 START OF PAGES 1 AND 2 = 0
1956 =32€7 A2E544 o LP22,AL 7 LENGTH OF PAGE 2 = 0
1957 =32EA C606E14419 nov LP12,25 i LENGTH OF PAGE 1= 23
1958 =32EF E4AD XX14:  IN AL 6DCSTA

1959 =32F1 2402 AHD AL,FIFULL

1940 =32F3 T5FA 32EF JNL XXi4 FLOOP UNTIL FIFO NOT FULL
1961 =325 BOAC Hov ALsFI6S

1962 =32F7 E6A1 aur GDCCOM, AL $SEND CunMAND TO 6DC

1963 =32F9 E4AD X42: I AL,6DLSTA

1964 =32F8 2402 AND AL, FIFULL

1965 =32FD 75FA 329 JHZ XX42 FLOOP UNTIL FIFD WOT FULL
1966 =32FF BOO2 n L2

1967 =3301 E4AD ot SDCPARyAL $SEND PARARETER TO 6OC
1968 =3303 €3 RET

1969 = i

1970 = i SCROLL ROUTINE

1971 = i

1972 = SCROLLY:

1973 =3304 3308 XOR BX,8X 7 START OF PAGE 1

1974 =3306 B9S000 nv X, 80

1975 =3309 E87301 TP CALL  SPCLEAR

1976 =330C BB1EDE44 Hov BX,5P1

1977 =3310 83C350 #00 BX, 80

1978 =3313 891EDE44 Hov 5P1,8X

1979 =3317 FEOEE144 DEC LPi2

1980 =3318 7506 33 JNZ SCRUL2

1981 =331D E8BFFF 320F CALL  INITIO

1982 =3310 E90400 kR JHp SCROLL

1983 = SCROL2:

1984 =3323 FEDGES4E INC P22

1985 = SCROL1:

1986 =3327 E4AD XX15:  IN AL, GDCSTA

1987 =3329 2402 AND ALFIFULL

1988 =3328 75FA 137 JNL X1 5LOOP UNTIL FIFO NOT FULL
1989 =3320 8070 Hov AL, PRAMHD SCROL1 SENDS THE 8 BYTE SCREEN PAGES INFO
1990 =332F EbAL aut GOOCTN,AL $SEND COMHAND TO GDC

1991 =3331 B90BDO oy Cx,8

1992 =3334 BBDE4 nov BX,OFFSET SP1

1993 =3337 EE7UFE 3181 CALL  SENPAK

1994 =333 €3 RET

1995 = i

1996 = sexk BUNPCUR - BUMP CURSOR AND UPDATE CURCOL & CURROW
1997 = H CRTPB WILL BE UPDATED ¥ITH THESE VALUES
1998 = i BEFOR EXITING THE CRTPIR

1999 = i

000 = BUNPCUR:

2001 =333B FEOLDA44 4 CURCOL
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2002

2003 =333F B03EDA44S0 Chp CURCOL,SCHID

2004 =3344 7301 3347 JAE BIPCRY § JUNP IF CURCOL+1 IS GREATER THAM 80
2005 =3346 (3 RET

2006 = BAPCR1:

2007 =3347 803EDB4417 onp CURROW, RONS-1

2008 =334C 7501 J4F JhZ BHPCR2 # IF ¥E ARE OM LAST R(W, DO NOTHING (NILL BE
2009 =334E (3 RET i CHECKED LATER FOR SCROLLING}
00 = BHPTR2:

2011 =334F Co06DA4400 Hov CURCOL,0

2012 =335¢ FEDGDB44 IHC CURRO¥

2013 =3358 80100 335 CALL  WRITEPOS

2014 =335 (3 RET

W1 = i

016 = jerd  WRITEPOS  WKITE CURSOR POSITION ROUTINE

W7 = H ENTRY: NOHE

2018 = H EXIT: AL, BX ~DESTRDYED

019 = i Ay CXy DX -PRESERVED

2020 = i

021 = WRITEPDS:

2022 =335C BBIEDA44 noy BX,MORD PTR CURCOL

2023 =3360 EBD400 3367 CALL  WRHLPOS i COMPUTE ADDRESS IN CRT BUFFER
2024 =3363 EBS9FE 318F CALL  SETCUR

2025 =3366 €3 RET

2026 = H

0277 - jhek URHLPOS COMPUTE ADORESS WITHIN CRT-BUFFER

208 = i ENTER - BL = CDLUMN

029 = H BH = RO

2030 = H EXIT - BX = ADDRESS IN CRT BUFFER

mt = H AXy CXy OX -PRESERVED

2032 = i

033 = WRHLPOS:

2034 =3367 50 PUSH  AX

2035 =3368 8050 o ALy SCNID i CHARS/ROW IN AL

2036 =3344 FeE7 L BH § NULTIPLY BY ROW NO. - RESULT IH AX
037 =3360 32FF R BHyBH pBi=0

2038 =336E 0308 ADD BXyAX 3 NOW BX IS CORRECT POSITION IN CRT BUFFER
2039 =3370 98 PP ax

2040 =3371 (3 RET

K1 = i

042 = jEe MUSIC PLAY HUSIC

2043 = i

044 = RUSIC:

2045 =3372 B106 v (Ly08

2046 =3374 EBA2OE - 4219 fallL  KkBO_OUT § CALL KEYBOARD PIM MITH MUSIC FUNCTION LODE
2047 =3377 BA4FO4 v CLyCPB_FREQLBX]

2048 =3374 EBFCOE 4219 CALL  KBD_DUT 3 SEND FREQUEMCE TO KEYBOARD

2049 =337D BASFOS v CL,CPB_FLENTBX]

2050 =3380 EB940E 4219 CALL  KBD_OUT 7 SEMD LENGTH OF FREGUEMCE T KEYROARD
2051 =3383 (3 RET

092 = i

2053 = phe INSCHR  INSERT CHARACTER ROUTINE

0% = i
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2055

205 = THSCHR:
057 =3384 EB6000 33E7 CALL
2058 =3387 7427 3380 3
2059 =3389 BASEDB44 noy
2060 =338D BI4E i
2061 =338F EBDSFF 3367 CALL
2062 =3392 EBOAFF 329F CALL
263 = INSCH1:
2064 =3395 83 PUSH
2063 =3396 EB24FE JiBF CALL
2066 =3399 LBTTFD 3i13 {ALL
2067 =339 5B FOP
2068 =3390 43 INC
2069 =339 53 PUSH
2070 =339F EGIDFE 310F CALL
2071 =33A2 EB4FFD 30F4 CALL
2072 =33A5 58 FijP
2073 =33h6 4B DEC
07+ =33A7 48 DEC
2075 =338 FECY DEC
W76 =33M T5E9 3395 2
2077 =33aC EBOSFF 3284 CALL
078 =33AF 43 INC
Y = BLAMK_ONE:
2080 =3380 B620 oV
2081 =33B2 EBDAFE J18F CALL
2082 =338 BALGDC44 nov
2083 =33B9 EB38FD 30F4 CALL
2084 =33BC EB90FF 335 CALL
2085 =33BF (3 RET
2086 = i

187 = 4% DELCHR
2088 = [

2089 = DELCHR:
2090 =33C0 E§2400 33E7 CALL
91 =

w092 =

2093 =33C3 74EB 3380 JI
209 =33C5 43 INC
2095 =3306 EBDOFE 329F CALL
0% = DELCHRL:
2097 =33C9 53 PUSH
2098 =33CA EBFIFD 318F CALL
2099 =33CD E843FD 3113 CALL
2100 =3300 58 PP
2101 =33D1 48 DEC
2102 =3302 53 PUSH
2103 =3303 EEYFD 31BF CALL
1104 =33D6 EB1BFD 30F4 CALL
2105 =3309 98 Fop
2106 =33DA 43 L
107 =330 43 e

APPENDIX D

TEST_PIS

BLANK_ONE

BH, CURROW

BL,5CNID-2

BRHLPOS 3 GET CHARACTER POINTER IN BX
CUROFF i SWITCH CURSOR OFF
BX

SETCUR § SET CURSDR

ROGCHR i GET CHARACTER

BX

B

BX

SETCUR i SET CURSOR
WRGCHR § SET CHARACTER

8X

BX

BX

(L 3 DECREMENT COUWTER
INSCHE i LOOP UNTIL ZERD
CURON § SWITCH CUKSOR ON
X

1 PR i CHARACTER REQUIRED IN DH
SETCUR 7 SET CURSOR
DL,ATIRIBUTE  ; GET ATTRIBUTE
WRECHR i CLEAR CHARACTER
WRITEPDS i SET CURGOR

DELETE ONE CHARACTER

TEST_POS i RETURNS: CL = NO. OF PUSITIONS TG MOVE
H BX = RONKBD+(OL
i IF SET IF ZERD POSITIONS TO HOVE

BLANK_DRE § EXIT IF HOME TO NOVE

BX i START AT PRES + 1

CUROFF 5 SWITCH OFF CURSOR

BX

SETCUR i SET CURSOR

RDGCHR § GET CHARACTER

BX

BX

8K

SETCUR i SET CURSOR

WRGCHR 3 SET CHARACTER

BX

BX

BX
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2108

2109 =330 FECO DEC L 7 DECREMENT COUNTER OF CHARACTER TO NOVE
2418 =330E 75E9 3309 N2 DELCHR] 7 LOOP UNTIL ZERO

2111 =33E0 EBDIFE 3B CALL  CURON 7 SUITCH ON CURSOR

2112 =33E3 4B DEC BX

2113 =33E4 EFSOFF 3380 JP BLAKK _OKE

21l = i

U5 = jaek TEST_POS  RETURNS CURSOR POSITION AND LENGTH

6 = i ENTRY REGS: NONE

uy = i EXIT REGS: BX = CUR POSITION (ROMEBD+COL)

2118 = i L = LENGTH TO NOVE

U = i IF SET TO ZERD HEANS NO CHARACTERS TO MOVE!
N = TEST_POs:

2121 =33E7 8B 1EDAL4 Hov BX,MORD PTR CURCOL i BL = COLUMN 5 BH = RoW
122 =33EB EB7YFF 3367 CALL  WRHLPUS § CONPUTE ADDRESS WITHIN CRT BUFFER
2123 =33EE BI&F nov CL,ySONID-1 j TEST IF CURRENT COLUMN = SCWID-1
2124 =33F0 2ADEDA44 5uB CLyCURCOL 7 CL = COUNT

2125 =33F4 (3 RET

N = i

017 = jeew ICLEOL ERASE TO END OF LINE

N = i

29 = ICLEOL:

230 =33F5 BALEDAG4 fov BL, CHRCOL 7 CURRENT COLUMN NURBER TO CH AND BL
2131 =33F9 BAEB oy CHyBL

2132 =33FB BOSO oy #LySCHID i SUBTRACT COLUNN NUMBER FROM SCREEN WIDTH T0O
2133 =33FD 2405 Sug ALy CH i GET MUMBER OF BYTES T0 CLEAR
2134 =33FF 7414 3415 JT ICLEOL_RET

2135 =3401 BACE Hov CLyAL § CX = NUMBER OF BYTES T0 CLEAR
2136 =3403 328D XOR CHyCH

2137 =3405 51 PUSH (X

2138 =3406 ADDB44 1oV ALy CURROW

2139 =3409 BAFE nov BH,AL

2140 =3408 EBIOFF 3367 CALL  NRHLPGS i BX = ADDRESS OF CHARACTER IN CRT RAM
2041 =340E 59 POP 41 7 CX = NUMBER OF BYTES TO CLEAR
2142 =340F E84DO0 M CALL  SPCLEAR 3 CLEAR

243 =3412 EB4TFF 335¢ CALL  WRITEPOS

246 =3415 (3 ICLEOL _RET: RET

2145 = i

Uk = jee (LEOS  CLEAR FROM CURRENT ROM TO END OF SCREEN

2147 = i

2148 = CLEOS:

249 =346 BOLY o AL,RONS-1 3 CALCULATE NUMBER OF RONS T0 BE CLEARED
2150 =3418 2AB&DB44 U8 AL, CURRON

2151 =341C 741A 3438 Iz CLEDSL i IF ZERG, JUST CLEAR CURRENT ROM
2152 =341E BAEDB44 Hov BH, CURROW

2153 =3422 FECY IN BH 7 BH = CURRENT RON + 1

2154 =3424 3208 XOR BL,BL j BL=0 (COLLUW D)

2135 =3426 ERIEFF 3367 CALL  WRHLPUS

2156 =3429 B250 nov DL, SCHID

2157 =3428 FéE2 L IR 3 AX = NUMBER OF BYTES 10 CLEAR
2158 =3420 8BCE nov CXyAX

2159 =342F EBADFE 329F CALL  CUROFF i SWITCH OFF CURSOR

2160 =3432 EB4ADD 34TF CALL  SPCLEAR 5 CLEAR TO SPACES
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pILT
2162
2163
1164
2168
2166
267
2168
2149
]
1N
1n
nn1
U
nn
1174
un
2178
an
2180
2181
2182
2183
2184
2185
1186
2187
2188
2189
1190
2191
192
2193
1194
2195
2196
2197
2198
2199
2200
2201

20

2203
1204
2205
2206
207
2208
2209
2210
211
2212
213

=3435 EBTCFE

=3438 LOBAFF
=343 (3

=343C C706DA440000
=3442 EBI7FF
=343 €3

=3446 ADDB44
=3449 FECD
=3448 3018
=3440 7307
=344F 420844
=34352 EBOTFF
=345% (3

=3456 E96600

=3459 EB43FE
=345C EBSOFE
=345 EBCHFE
=3462 BBOODO
=3465 B9DO07
=3468 EB1400
=344B EBCEFF
=346F EB43FE
=3471 €3

=3472 B3N
=3474 F6E3
=3476 BBDS
=3478 BY3000
=347 E80100
=347E (3

3284 CALL
CLEDS1:

3365 CALL

RET

i
jEeE JHORE

'

THOME:
oy
CALL
RET

335C

T (U

i

ILF:
1o
ING
o
JE
mov
ChLL
RET

3456
335¢

(I3 Y
348F o
i
saee ULLEAR

v

VCLEAR:
3¢ CALL
320F CALL
3327 CALL
noy
oy
CALL
CALL
CALL
RET

347F
343C
3284

H
ek CLRLIN

¥

CLRLIN:
oy
L
nov
oV
CaLL
RET

S47F

i
j 45 SPCLEAR
i

1
H

APPENDIX D

CURON i SWITCH ON CURSOR

ICLEOL

PHYSICAL HONE CURSOR

VORD PTR CURCOL,0
WRITEPOS

i ZERD OUT CURCOL AND CURROM

INTERNAL LINE FEED

ALy CURROM
AL

AL RONS
ILF1
CURRON AL
WRITEPOS

SCLUP3
CLEAR SCREEN; HOME CURSOR

CUROFF ; CURSOR OFF

INIT10

SCROLL § INITIALIZE PAGES
BXy0

X, RONGSCHID+SCHID

SPCLEAR 5 DO IT 70 THE SCREEW
THOME

CURON  § TURM CURSOR BACK ON

CLEAR ROW (AL} TO SPACES

BL,STUID
BL
BXyAX
CX,SCNID
SPCLEAR

# CALCULATE ABSOLUTE CURSOR POSITION
§ AMD MOVE IT TO BX

ENTRY: BX - START ADDRESS IN CRT Raft
CX - H0. OF BYTES T0 (LEAR
EXIT: ALL REGISTERS DESTROYED!
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015 = SPCLEAR:

2216 =3UTF 3 PUSH  BX

2217 =3480 EB3CFD 31BF CALL  SETCUR 5 SET CURSOR

2218 =3483 5B Pop BX

2219 =3484 ESBFFC 3146 CALL  SPCLEARY

2220 =3487 EBD2FE 335¢ CALL  WRITEPOS

1221 =348h (3 RET

nn = ’

23 = j e SCROLLUP

2% = i

nun = i ENTRY REGISTERS: NONE

7% = H EXIT REGISTERS: ALL REGISTERS DESTROYED!
21 = SCROLLUP:

2228 =34BB ADDB44 nov ALy CURROM

2229 =343€ 0A(0 R ALy AL

2230 =3490 742D J4BF Jz SCLUP3

2231 =3497 3AE8 oy Cy AL i CH = RON NO.
2231 =3494 8017 nov AL, ROUS-1

1233 =349 2A(5 Sug AL+ CH

2234 =3498 7411 J4AR Jz SCLUP2

1235 =349 BACS oy CLyAL i CL = NO. OF RONS TO HOVE
2236 =349C EBODFE 329F CALL  CURGFF 5 TURN OFF CURSOR
23 = SCLUPL:

2238 =349F E86D00 350F CALL  MURDN 7 RON WO, IN CH

2239 =34A2 FECS INC CH 7 INCREHENT ROW NO.
2240 =34m4 FECO DEC 8 § DECREMENT NO. OF RONS TO MOVE
1241 =34A6 75F7 349 Wz SCLUPL

2242 =34A8 EBDIFE 3284 CALL  CURON § TURM CURSOR BACK OM
1243 = i

244 = SCLUP2:

1245 =348 BO17 nov AL, ROWS-1

2246 =34AD EBC2FF 3472 CALL  CLRLIN 7 CLEAR LINE

1247 =34B0 606044400 nov CURCOL,0

2248 =34B5 EBA4FE 335¢ CALL  WRITEPOS

2249 =34B8 (3 RET

280 = SCLUPS:

2251 =34B9 C706DA440017 nw SORD PTR CURCOL,1700H § LOAD COL/ROM WITH 0/23
25 = SCLUP3:

2253 =34BF ERDDFD 329 CALL  CUROFF

225 =34(2 BBR0O7 oy BX, 2480

2255 =34(3 EBF7FC 31BF ChL  SETCUR

2256 =34(8 EB4DFD 318 CALL  ROLIN

2257 =34(B 8B8007 oy BX;24%80

2258 =34(E BY5000 nov x,80

2259 =34D1 ESABFF 347 CALL  SPCLEAR i CLEAR STATUS LINE
2260 =34D4 EB2DFE 3304 CALL  SCROLLX

2261 =3407 883007 nov 8X,24%80

2262 =34DA EBE2FC J10F CALL  SETCUR

2263 =3400 E879FD e CALL  WRLIN

2264 =34E0 EBDIFD 3284 CALL  CURDNM

2265 =34E3 EBTHFE 335¢C CALL  WRITEPOS

2266 =HEb (3 RET
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2267

1268 = H

09 = j4aa GCOLLON - SCROLL DDWN - ENTRY REGISTERS: NOME

2w = H EXIT REGISTERS: ALL DESTROYED!
o= i

nmn = SUROLLDY:

2373 =34E7 ADDB44 v AL CURRON

2214 =34EA B0 PusH X

1275 =34EB BL17 oy CLoROWS~1

2276 =34ED 2ACE SuB CLoAL § (L = RONS TG NOVE

2277 =34EF 7411 3302 Ji SCLOK2

2278 =34F1 8514 Hev CHyROWS-2 § (H = ROW TO START

2279 =34F3 EBAJFD 329F CALL  CUROFF

2280 = SCLDN1:

2181 =34F6 EB3400 3520 CALL  MOROM

2282 =34F9 FELH DEC CH

2283 =34FB FECY DEC (L

2384 =34FD 75F7 34F4 JNI SCLDNY

2283 =34FF ERRIFD 384 CALL  CUROK

286 = SCLON2:

1287 =3501 58 POF AX

2288 =3503 EB4CFF 3472 CALL  CLRLINM ; CLEAR CURRENT LINE

1289 =3304 Ca0aDA4400 My CURCOL, D

2290 =3508 EB4EFE 3350 CALL  MRITEPOS

2291 =350 (3 RET

m2 = H

1293 = jeuE HUROW  HOVE RON UP - MOVE ROW CCH+#13 TO ROW CH

2294 = ¥

2295 = H Entry Register: CH = Row

229 = H Exit: {X - Preserved (Both CH and (L aust be preserved')
129 = H Ay By DX Destroyed

298 = i

2299 = RUROW:

2300 =350F S1 PUSH X

2301 =3510 BACS oy ALy CH

2302 =3512 B1S0 fov £Ly50I

2303 =3514 F4EL L 48 3 AX = RON * CHR/ROW

2304 =3516 8BDO Hov DXy AX

2305 =3518 055000 ADD AX,SCHID i A% = (ROWH1)R(CHR/RON)
2306 =351B 8BDS oy BXyAX i+ DX = KON B7 BX = ROM B+l
2307 =351D E89FFC J18F CALL  SETCUR i CURSDR TG THE START OF ROV B+t
2308 =3520 EBF5FC 3218 CALL  ROLIN 3 READ IN & ROM (CHAR AND ATTRIBUTE)
2309 =35Z3 8BDA oy B, DX 3 WOM SET CURSOR TO START OF ROW 8
2310 =3525 EB97FC 318F (ALL  SETCUK

2311 =3528 ERIEFD 3259 CALL  MRLIN 3 WRITE OGT A ROW

2312 =358 B Pop 84

1313 =35% (3 RET
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2314
2315
1s
317
2318
2319

1320
2321
322
523
324
1325
2326
2327
2328
135
pitl
1331
1332
2333
2334
2335
2336
1337

D46

[T TR TR TR T

=3520 §t
=352F 8ACS
=3330 8158
=337 F6E1
=333+ 3808
=3336 8BDO
=3538 E8B4FC
=3538 EGDAFC
=353k EBDA
=3040 830350
=3943 E79FC
=336 ES10FD
=3549 59
=3544 (3

J18F
3218

J1BF
3259

i
jaek NORUW  MOVE 4 ROW DOWN

1

i
i
i

i
NDROW:

Entry:
Exits

PUSH
oV
Hw
il
oy
nov
CALL
CALL
L0
ADD
CALL
CALL
Fip
RET

CH = row nusber
4%y BX, DX destroyed
CX precerved

o

AL, CH

L, SCHID

58 § NULTIPLY ROU NO, TIMES CHAR/ROM
BX,AX

DXy8X

SETCUR 3 SET CURSOR T START OF RiW B
ROLIN 7 READ IN & RON TO LIMBUF

BX, DX

BXySCUID

SETCUR 3 SET CURSOR TO START OF ROW B+l
WRLIK 5 WRITE RON IN LINBUF

X
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2340
2370
1n
312
313
2314
137
2316
1
2378
2379
2380
2381
382
1383
2384
2385
2386
1387
2388
2389
2390
391
1392
2393
23%
22393
2396
297
1398
2399
2400
2401
402
2403
2404
2405
H0b
%07
2408
2409
2410
2411
%12
2413
K14
2413
2416
2417
418
2419
2420
4N

LTI T TS U L PO U T I N U TR S TN TR TR LIS

=354B E82400
=334E JEADSDZS
=3552 FECD
=3554 A20748
=3357 E82700
=3554 ESDBOY
=3530 7503
=333F ESEF0Y

[ERTRRTERT)

=3562 B100
=3564 (3

[ T T T T R U VI T TS [N TR TR T IR TR T TR 1}

35

3581
3F38
3362
3F4B

INCLUDE C:DISKNGRC.SEG

FHHEEEHHBHEERECHHEEHHHEHOBHHHER R HO O OO R R AR R R

DISKINIT - IMITIALIZE DISK SYSTEM

ENTRY VIA CALL

EXIT VIA RETURN

§ B RO R R R R R X
'

i
DISKINIT:

IF NOT LOADER_BIOS

CALL  INITTYP
fiov #L,RETC
INC AL
fioy RETRIESyAL $5ET RESTORE COUNTER FOR FLEX PIN
CALL  CLOSE
CALL  FIXREADY jIF THE WINCHESTER ORIVE IS READY
JNL INITEND
(AL FIXDR i THEN RESTORE IT
ENDIF
INITEND:
oy 0 FSET DEFAULT TO DRIVE A
RET

i

i

¥

H Ty
DISKMBOOT - WARM BOOT DISK SYSTEN

ENTRY V1A CALL

EXIT YIA RETURK

1
FHHEHEHEEEE RO ORI RO OHHOHHE R R X
i
P
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un

U3 = DISKNBOOT:

2% =3365 2EADED2S nov ALyRSTC

2423 =3369 FECO INC AL

2426 =3568 A20748 nov RETRIES,AL $SET RESTORE COUNTER FUR FLEX PIN
2427 =356k ES1000 3581 (Al CLOSE

428 =3571¢3 RET

%429 = i

43 = i

2431 = INITTYP:

32 = i

U3 = JINITIALIZE DISK TYPE TABLE

2434 =3572 B90400 nov CXy4

2435 =357% BEO000 1oy 8Xy0

2436 = 1iLo0p:

1437 =3578 C68T324TFF Ny DSKTYPLBX 1,0FFH

138 =3570 43 N BX

2439 =357t E2F8 3578 LoP  ITLOOP

2440 =3980 (3 RET

2441 = i

W2 = i

2443 = CLOSE:

U4s = i

2445 = RESET READ/MRITE VARIABLES

2446 =3581 BOOD nov aLy0

2447 =33E3 A26D47 floy UNACKT AL

2448 =3586 A26B47 hov HSTACT 4L

2449 =3589 A26C47 Hov HSTHRT,AL

2450 =358C (3 RET

2431

U952 =

53 = B OO
454 = H

U3 = i

2456 = §  HUME - NOVE TO TRACK O

%57 = {

138 = i

U39 = 3 EHTRY vIa JHP

N6 = i

2461 = i

W41 = § EXIT VIA RETURN

2463 = i

Hbs = i

2465 = RO O RO
26b = i

187 = i

2468 = HOME:

2449 =338D AD4CAT L AL, HSTURT PENDING WRITE?
2470 =3590 B4CD TEST  ALyAL

2471 =3592 7505 359¢ INL HOMED

2472 =359+ 606684700 nov HSTACT,0 40y CLEAR HUST ACTIVE FLAG
H73 = HOMED:

2474 =3599 (70663470000 nov SERTRK, 0 5SET TRACK TO ZERU
U475 =359F (3 RET
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17

I =

U718 = § HHEHHHHHOHE B0 R R HHHHEEEHHEHEHE O R
u = i

U8 = i

M8l = i SELDSK - SELECT DISK DRIVE

1B = i

W8 = i

Us4 = i ENTRY VIA JHP

5 = i CL- DISK DRIVE MUMBER

uBY = i OL-BIT =0 IF FIRST SELECT

8 = i BIT 0 = 1 IF WOT FIRST SELECT

188 = i

Y = i

90 = i EXIT VIA RETURN

91 = i BX - DPH ADDRESS

U9 = i 0 IF IWWALTD ORIVE

W93 = ;

U% = i

w5 = A R A KRR . ]
W9 = i

u9 = ;

9 = SELDSK

199 =35A0 JEIADETATS (P CLMUMDSK  5CHECK DRIVE WUNBER
2500 =3545 733 355 JE  SELERR

2501 = i

B0 = FYALID DRIVE NUMBER

2503 =3567 880E67 MY SEKDSK,CL  SSEKDSK = DISK DRIVE WUMBER
2504 =350 FoL201 TEST DLyl FFIRST SELECT?
505 =35 7526 3506 ML GETOPH iNOy JUST NEED TO GET DPH ADDR
B0 = j

50 = STHIS 15 THE FIRST SELECT ON THIS DRIVE
2508 =3580 2E3ADEBADS CNP CLWBRFLEX GCHECK DISK TYPE
2509 3585 7313 35 JE HARDDISK

510 = j

Bl = FFLEX DISK SELECT

512 <37 EBFOD 3569 (AL FLUSH

1513 =350 EBCAFF 3581 CALL  CLOSE

7514 <3580 EBMO0 354 GALL  GETTYP

2515 =3500 BMEGT MOV BL,SEKDSK

2514 =350 EBASDD 3670 CALL  INITOPB

2517 3507 E9OCO0 3506 P GETOPH

B = HARDDISK:

BY =

x = IF MOT LUADER BI0S

»n =

2522 <35Ch BO03 oo a3 FORLY ONE TIPE OF HARD DISK
223 3500 BAIE6HT MOV BL,SERDSK

252 =3500 EBODO0 3670 CALL  INITOPB

2525 3503 EBLID  349F CALL  DHOME

252 =

By ENDIF

5B =

D49



x5y
2530
2531
2532
2533
1334
235
2536
237
1538
339
2540
2541
2542
2043
2544
2565
1946

=35D6 B104
=308 BAIEG247
=350C B700
=350€ 03E3
=35ED B1L3Eb44
=35€4 {3

=35E5 BBOOOO
=35E8 3

=35E9 AD6C47
=35EC 8400
=35EE 7403
=35F0 E9FCO2

o4 =

2548

D-50

=35F3 (3

35F3
38EF

GETDPH:

SELERR:

FLUSH:

Hov
fov
Hov
SHL
Al
RET

oV
RET

noy
TEST
41
Jap

ENDFLUSH:
RE

(L4

BL, SEKDSK

BHy0

BX,yCL ORIVE NUMBER % 16
BX,OFFSET DPBASE;BX = OPH ADDRESS

BX, 0000H

AL HSTURT
ALyAL

ENDFLUSH
WRITEHST



SYSTEM TECHNICAL MANUAL

APPENDIX D

49

2990 =

551 = i

292 = i

2553 = GETTYP:

255¢ =35F4 AB6247 fov ALy SEKDSK

1555 =35F7 A26647 Hov HSTDSK, AL

2356 =35FA AZE44T oy DRY,AL

57 =35FD CH06ES4700 nev HEADyD

2358 =3602 E87607 307 CALL  DREST $FIRST RESTORE, THEN
2559 =3405 E80BO4 3013 CALL  FLEXERR

2560 =3608 352 CHp ALy R

2561 =360A 74E8 35F4 J1 GETTYP

2562 =360C EBC307 3002 CALL  DREADID READ SECTOR LEWGTH FROM DISK
2563 =360F EBOI4 3013 CALL  FLEXERR

1564 =3612 3(52 e ALy 'R’

2563 =3614 T40E 35F4 J GETTYP

2566 = READSEC1:

2567 =3616 (706FB47004C nov DAADDRyOFFSET HSTBUF

1368 =361C BCIEFD47 MY OMAADDR+2,05

2569 =3620 C606E34701 fiov CYLNODE,

2570 =3625 C406ES4700 Hov HEADy D

2571 =362h C606E64700 hov TRACK, §

2572 =362F C406E74701 oy SECTOR, |

2573 =3634 CT06E8470100 nov SECCNTy1

2574 =363A ADFA4T nov AL, ERRBUF +6

2575 =363D A20448 Hov BYTSEC,AL $BYTSEC = SECTOR LEWETH
2376 =3640 EB4205 3843 CALL  DREAD $READ FIRST SECTOR
2577 =3643 EBLDD3 3813 CALL  FLEXERR

2378 =364 3(32 Hp ALy 'R’

2579 =3648 4CC 3616 Jz READSEC1

2580 =364h FC (Lo

2581 =364B BEOA4L Hov SI,OFFSET HSTRUF+10

1382 =364t BFOB36 nov DI,OFFSET NCRTYP

2583 =3631 B70500 fioy CXed

2384 =363¢ F3Ms REP CHPS AL,AL CHECK FOR NCR TYPE DISK
2585 =3656 7510 3668 JhZ HOTHCR

2386 =3638 BO31 Hov A, 'l

2587 =3654 3804 onp [S10,0L

2588 =3465C 7405 3663 J bS8

2589 =345 BOO2 noy Aly2 §0D0S - TYPE 2
2590 =3660 E90700 3668 Jp RETTYP

2591 =3663 BOOL DDSS: Moy ALyl §0085 - TYPE 1
2392 =3665 E90200 3664 Jp RETTYP

2593 =3668 BOOO NOTHER: HOV ALy0 NON-NCR ~ TYPE 0
259 =366h (3 RETTYP: RET

559 = i

2596 =366B 4EA3S22046 NCRTYP DB 'NCR F?
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BN
2398
%99
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
1816
2617
2618
2619
2620
2621
1622
pyEs
2624
225
2626
2627
2628
%629
2630
2631
2632
1633
2634
235
2636
2631
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649

2630
18651
2652
2653
2654

D-52

W ow

=3670 B31E6647
=3674 BI00
=3676 88873247
=3674 8AD8
=367 BEE246
=367F 03F3
=3681 BFEG4S
=3484 BEOFOO
=3487 BADEG24T
=3688 B30D
=3680 F7EL
=348F Q3F8
=3491 BY0FOD
=3694 BEO4DD
=3697 48

=3698 FC
=3699 A4
=369 03F0
=369C E2FA
=369E €3

oW onononogn

=369F EB9408
=382 7400
=3644 BBIF47
=36A7 EBF403
=364 3052
=364 74F1
=36AE EF2E00
=36B1 ADAG47
=3684 2E20068A20
=3489 A20448
=368 (406084810
=36C1 (406004800
=3606 C6060D4800
=36(8 (404604800
=3600 C6060F4800
=3605 EB7308
=36D8 EBAP03
=3608 3052
=3600 74C0

=36DF (3

i
i
I

KITOPB:

DPBHov:

3698

[

HONE:

33
3681

JATE
369F

360F
READY:

3F4B
3n84

369F

ENDRORE

oy
nov
o
Hov
ny
ADD
Hov
oy
oy
Hov
L
ADD
i
fiov
DEC

(L
HovS
ADD
LOOP
RET

HSTOSK,BL

BHy0

DSKTYPEBX AL 3DSKTYPLORIVE] = TYPE

BL,AL

SI,OFFSET DSKSPT

S1,BX 51 = BEGIN OF DPB IN TYPE TABLELTYPE]
DI,OFFSET DPBO .

AX,LENGTH DPBO SLENGTH OF DPB

Ly SEKDSK

CH,

41 SHULTIPLY BY DRIVE NUMBER
DI,AX 5DI = DPBIORIVE NUMPER1

CX;LENGTH DPBO ROVE LEW = DPB LEN
AX,LENGTH DSKSPT; INCRENENT FOR SI
AX

AL, AL
SIyAX
DPBHOY

IF NOT LOADER BI0S

CALL
Jz
Hov
CALL
X4
i
e

v
SUB
v
Hov
v
nov
A
Hov
CALL
CaLt
e
Jz

ENBIF

RET

FIXREADY ;18 WINCHESTER CONTROLLER READY?
READY

BX,0FFSET WOTRDY

DISPERR

Ay 'R

DHONE

ERDHORE

AL HSTDSK $SET UP PARM BLOCK FOR WINCHESTER PIN
AL, NBRFLEX

WIPAR+0,AL

WIPAR+1y 10H

WIPAR2,D

VIPAR+3,0

NIPAR+4,0

VIPAR+5,0

FIXDR RESTORE
FIXERR

L, 'R’

DHOYE
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2635
1656
257
2638
2659
2660
2661
2662
2643
2664
2645
2666
2661
2668
2667
2670
671
2672
2473
2674
2675
2676
2677
2678
719
2680
1681
2681
2683
2684
2685
2686
2687
2688
2689
2498
2691
2692
2693
2694
2695
1696
2697
2698
2699
700
2701

L T T T I U T L T I TS PR LI T TS TR RN TR TR 1)

T L T T T T T I | O O T T LS T T TR S T IR TR T 1]

o et
e o

FHEBEREHEHH R O R
SETTRK - SET TRACK NUNBER

ENTRY VIA JHP
CX -~ TRACK NUMBER

EXIT VIA RETURN
ALL PRESERVED

s
1
i
i
!
i
i
i
1
1
i
¥
i
¥
i
FHEHHEEHHEEE O
.
1

i

SETTRK:
v SEKTRK, (X
RET

SETSEC - SET SECTOR MUMBER

CX - SECTOR MUMBER

EXIT VIA RETURN

i)

i

¥

!

i

¥

5 ENTRY VIA JnP
i

k)

y

1

H ALL PRESERVED
i

i

PR DR R R R
i

i

SETSEC:

v SEKSEC,CL SME ONLY USE 1 BYTE OF SECTUR
RET
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20
2703
2704
1705
1706
07
2708
270
2710
271t
1
13
2714
2715
216
K Y
718
my
payil
7
nn
123
0%
15
1726
nn
2728
my
2730
1731
232
733
2734
2735
1136
737
21738
203
2740
2741
2741
1743
2744
2745
146
2747
2748

D-54

T T N O T N T U T I [ T (R B TN TR R TR 1}

J6ER B90E7847
=36EE {3

L T U L T L L T L T TR | B S T I VS VI U TR VN TR}

=36EF BIOETH4T
=36F3 (3

FREHEEREREEHDHEE B EHOHHOHHOHEHEEHEEE R HEHOHEHEOHHEHOHHEHE R R

SETDMA - SET DM@ OFFSET ADDRESS

ENTRY VIA JnP
X - DA OFFSET

EXIT VIA RETURN
ALL PRESERVED

v DHADFF 4 CX
RET

HERRHHHHEEE RN B ERHEHHEHHEHHHHER R R

SETDMAB - SET DA SEGMENT ADDRESS

ENTRY VIA JHP
£X - DA SEGHENT

EXIT VIA RETURN
ALL PRESERVED

e mh WE me b e e we A sy e wE

FEREHOHHEEHHEHHHEEHEOHEEHEEHEEEHHEE RO OO X
§

i

SETDIAB:

v DHASEG, CX
RET
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2749

750 =

i o= §EEREEHEHEH DR HEHEHHOHBEHEEEE EHEHEEHHHHHE O
72 = i

2733 = H

% = 7 SECTRAM - SECTOR TRANSLATE

2% = H

0% = H

w7 o= i ENTRY VIA JHP

738 = 3 CX ~ SECTOR MUMBEK

039 = H 0X - TRANSLATE TABLE OFFSET

740 = H

2761 = i

782 = 5 EXIT VIA RETURM

2743 = i BX - TRANSLATED SECTOR NUMBER

764 = § ALL OTHERS PRESERVED

2763 = H

2266 = H

2747 = ;ﬂliiﬂl“Kll*ﬂ“{“*ﬂ*"“ﬂﬂﬂHi*H*“Hil*iﬂ»i“{i*“l“*{"*ﬂl!ﬂ“*i
2768 = i

049 = i

7 = SECTRAN:

i = +TRANSLATE SECTOR NUMBER CX WITH TABLE AT [DX]
27172 =36F4 8502 TEST  DXyDX  $TEST FOR HARD SKEBED

2773 =36F6 7407 J6FF J1 HOTRAN  BLOCKED MUST BE HARD SKEWED
2714 =34F8 8BOY Hov BX,CX

2775 =36Fh 0304 A0 BX,DX

2776 =36F( BALF Hov BL,{BX}

2777 =34FE (3 RET

01 = HOTRAN:

79 = FHARD SKEWED DISK, PHYSICAL = LDGICAL SECTOR
2780 =34FF 8B09 Hov BX,CX

2781 =3701 ¢3 RET

2782

783 =

M4 = ;Gﬂ“H»H"Hl*!lH““l*ll“ll*lH!ll“*}H“Hllill»“!Hl*lil““li“!ﬂ“ll
2785 = §

2786 = i

2787 = 5 READ - READ OME SECTOR FROM DISK

2788 = i

7y = i

7% = 3 ENTRY VIA JHP

M1 = i

2792 = §

m3 = 7 EXIT V14 RETURN

79% = i AL - @ = HO ERROR

795 = H = HOM-RECOVERABLE ERROR

%% = i

M7 = i

298 = § R ERHEHHEHHHHHEHEHHHE RO R FEERRREERRREIERELERERHRRRRRER
e = i

1800 = i

2801 = READ:

2802 =3702 C6066D4700 noy UNACKT, 0

2803 =3707 (406744701 nov READOP, 1

2804 =370C C404734701 oy RSFLAG,

2805 =3711 (606794762 nov WRTYPE, NRUAL

2806 =3716 £98900 3742 e RUQPER

D-55



2807

2808 =

809 = R R O R R
2810 = H

811 = H

2812 = +  WRITE - WRITE ONE SECTDR TO DISK

813 = i

A4 = H

815 = 7 ENTRY V1A JnP

2816 = H CL - 0 = MORMAL SECTOR WRITE

817 = H 1 = WRKITE TO DIRECTORY SECTOR

2818 = § 2 = $RITE TG FIRST SECTOR OF & MEW ALLOCATION BLOCK
819 = i

2820 = H

82 = 3 EXIT VIA RETURN

2812 = H AL - 0 = WO ERROK

83 = H 1 = NUN-RECOVERABLE ERROR

28% = i

2825 = H

82 = §EREER AR FHHHHHEEEHE SRR R R
2827 = H

88 = H

28 = WR1TE:

2830 = $WRITE THE SELECTER CP/h SECTGR

2831 =3719 (6046744700 Hov READEP, 0 SMRITE OPERATION

2832 =37IE BROETS4T noy BRTYPE, (L

2833 =3721 80F902 [0, CLoNRUAL FURLTE UNALLOCATED?
2834 =3725 7523 3744 JNZ CHKUNA FCHECK FOR UNALLOC
2835 = i

283 = $FIRST SRITE TO NEW ALLOC BLOCK, SET PARAMETERS
2837 =377 BAIEL24T nov BL,SEKDSK

2838 =3728 8700 Hoy BHyO

2839 =372D BASF3247 nov BL,DSKTYPLBX]

2840 =3731 BABTZ47 Hov AL, DSKCNTEBX]

2841 =3735 A26D47 fov UNACHT, AL FUMACNT = CP/1f SECTORS/ALLOC BLOCK
2842 =3738 ADGZ47 v AL, SERDSK

2843 =373B A20E47 fnov UNADSK, AL JUNADSK = SEXDSK

2844 =373 A16347 ny AXySEKTRY

2845 =341 AZGF47 Hov UNATRE AAX SUMATRK = SERTRE

2846 =3744 AD6S4T noy AL, SEXSEC

21847 =3747 27147 nov UMASEC, AL SUNASEC = SEXSEC

1848 = CHRUNAS

2849 = FCHECK FOR WRITE TO UNALLOCATED SECTOR

2850 =374A BBAD4T nov BX,OFFSET UNACKT;POINT "UNA™ AT UNACNT
1851 =314D BADY flov ALy UNA

2852 =374F 84¢0 TEST  AL,AL FANY UNALLOC REMAIN?
2853 =3791 7445 3798 J2 ALLOC $SKIP IF NOT

2854 = i

2835 = SHURE UMALLDCATED RECORDS REMAIN

2856 =3793 FECR DEC AL

2857 =3755 6807 nov UNAyAL SUMALNT = UNACHT-1
2858 =3757 A06247 oy AL, SERDSK SARE DISK?

2859 =375A BBAEAT nov BXyOFFSET UNADSK

D-56



SYSTEM TECHNICAL MANUAL

2840
2861
2862
1863
2864
2865
2866
2867
2868
2849
2878
871
2872
2873
2874
21875
2876
un
2878
879
2880
881
2882
1883
2884
1885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
289
2897

=3750 3A07
=37%F 7537

3798

=37b1 ALGF&7
=3764 38066347
=3768 T52E

3798

=376h ADAS47?
=376 BB7147
=3770 3807
=3772 1534

3798

=377% FEOV
=5776 SA17
=377 W

=3779 BAIEG247
=3770 B700
=377F BAF3T
=3783 JAYTE246
=3787 9
=3788 7207

391

=3784 C40700

=3780 FFO46F47

= HOGVE:
=3791 (606734700
=3796 EBDA 3782

E ALLIC:

=3798 (606604700
=379D (606734701

APPENDIX D

crp
JHz

ALy UNA
ALLOC

FSEKDSK = UNADSK?
FSKIP IF BT

i
DISKS ARE THE SANE

nw A UNATRR
Chp AXy SEKTRK
JNZ ALLOC iSKIP IF NOT

1
FTRACKS ARE THE SARE

nov ALy SEKSEC JSANE SECTOR?

oy BXyOFFSET UNASEC;POINT UNA AT URASEC
¢4 AL 5 UbA SEKSEC =UMASEC?
Nz ALLOC SKIF IF HOT

13

FHATCH, MOVE TG WEXT SECTOR FOR FUTURE REF
IHC UNA FUNASEC = ONASEL+1
LG DLyUNA

PUSH  BX

i BL, SEKDSK

nov BHy0

fw BL,OSKTYPLBX]

e DL,DSKSPTEBX]  FEND OF TRACK?

POP BX

] HOGYF $SKIP IF BELIW
FUVERFLON TO MEXT TRACK

oy UNAvD $UNASEC = 0

INC URATRK SUNATRE = UNATRE+1

SMATCH FOUND, MARK AS UMNWECESSAKY READ

oV RSFLAG,D RSFLAG = 0
JPS  RWOPER 5T0 PERFORA THE WR1TE
NOT AW UNALLOCATED RECORD, REGUIRES PRE-READ
oy UNACNT, D FUNACNT = 0
fov KSFLAGy 1 FRSFLAG = 1

DROP THROUGH TO RWGPER

D-57



2898
2899
2960
2901
2902
2903
2904
2905
2906
83
2908
2909
2910
91
2912
2913
2914
2918
2914
2917
2918
2919
2920
2921
2922
923
2924
pizs)
2926
iy
2928
2929
2930
2931
232
2933
2934
2935
2936
83
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950

D-58

[T T TR T TR T T TR TR TR T}

=37A2 (606724700

=37A7 BA1E6247
=3748 8700
=378D BAIF32UT
=37B1 BABFDA4S
=3785 AQ6S47
=3788 D2EE
=3784 A26A47

=3780 BOO1
=378F 84066847
=32(3 8400
=37C3 7425

=307 AD6247
=37CA 3A066647
=3k 7512

=3700 416747
=3703 38066347
=3707 7509

=3709 ADGAT
=370C 3AD66947
=37ED 7428

=37E2 AD6CHT
=37E5 B4(0
=37E7 7403
=37E9 EBO301

=37EC AD6247
=37EF A26647
=37F2 A16347
=37F5 A36747

FEHHHEHEHEHEHHHEHEHENEEEEEEHEHHEEEEE O R R O R R R I

CONNON CODE FOR READ AND WRITE

i
i
i REAB/WRITE UPERATION
i
i

3 RO R R R R R R R R R ER R

i

i
RUOPER:

37EC

372

3782

3800

NOHATCH:

3J7EC
3BEF
FILHET:

FENTER HERE TO PERFURM THE READ/WRITE
noy ERFLAG,0 40 ERRORS {YET)
oy BL,SEKDSK

oy BH,0

oy BL,DSKTYPLBX]

nov {1, DSK5LCIBX)

Hov ALy SEKSEC

SHR ALy (L

oy SERHST, AL FPHYSICAL SECTOR

L3
ACTIVE HOST SECTOR?

nov ALyl

XCHE AL, HSTACT ALVAYS BECOMES 1

TEST  ALyAL iWAS IT ALREADY?

Iz FILKST FFILL HOST IF MOT

1

HOST BUFFER ACTIVE, SAME AS SEEK BUFFER?

nov AL, SERDSK

onp AL HSTOSK SEKDSK = PHYSICAL DRIVE?
Mz HORATCH

’

FSANE DISK, SANE TRACK?

1oV AX,HSTTRK

cnp AXy SERTRE FPHYSICAL TRACK SAME AS SEEK TRACK
JNZ NOBATCH

¥

SANE DISK, SANE TRACK, SAME BUFFER?

nov ALy SERHST

44 AL+HSTSEC SEKHST = PHYSICAL SECTOR?
Jz NATCH SSKIP IF MATCH

PROPER DISK, BUT NOT CORRECT SECTOR
oy AL, HSTURT

TEST  ALyAL 7 "DIRTY” BUFFER?
Jz FILHST N0, DON'T NEED TO WRITE
CALL  WRITEMST $YES, CLEAR HOST BUFFER

$HAY HAVE TO FILL THE HOST BUFFER
Hov ALy SEKDSK
oy HSTDSK AL
L AX, SERTRK
oV HSTTRKAX
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2951
2952
2953
1954
293
29%6
2957
2958
2%
2960
2961
2942
2963
2964
2965
2946
296
2968
2969
2970
171
972
273
2974
275
976
277
2978
919
2986
2981
2982
2983
1984
2983
2986
2987
2988
2989
2990
2991
199
2993
2994
2993
299
2997
2998
2999
3000
3001
3002
3003

=37F8 ADGA4T
=37FB A26947
=37FE 407347
=3801 B4C0
=3803 7403
=3805 EBB300

=3808 C6066C4700

=3800 8A1E6647
=3811 B700
=3813 BAIFIT
=3817 BABTDE4
=3818 22066947
=381F 98
=3820 B107
=3822 D3ED

=3824 05004¢
=3827 8BFO
=3829 8B3E7847
=3820 04
=382 1E
=382F BEQ67647
=3833 B4000
=383 AD7T447
=3839 8400
=3838 750F

=383D C4066C4701
=3842 87F7
=3844 808
=3846 BECD
=3848 SEIE7647

=384C FC

=384D FIAS
=384F 1IF

=3850 IE

=3851 SALEG647
=3855 B700
=3857 EAF3247
=3858 BABTD&46
=385F 4880
=3861 7400
=3863 BCCO
=3845 BEDS
=3867 BYBOOD

3808
3888

384

386F

nov AL SEKHST
Hov HETSED 4L
v AL,RSFLAG

TEST  ALyAL FNEED 70 READ?
i FILHSTL
CALL  READHST FYES, IF §
FILHSTL:
Hov HETMRT,0 40 PENDING WRITE
HATCH:
5C0PY DATA TO OR FROM BUFFER DEPENDING OM "READOP*
Hov BL,HSTOSK
Hov BH,0
oV BL,DSKTYPLBX]
oy ALy DSKSHALBX
AND AL, SEKSEC
B
Hw y7
SHL Axy(L FSHIFT LEFT 7 (¢ 128 = 2047)
y
#4X HAS RELATIVE HOST BUFFER OFFSET
L] AX,0FFSET HSTBUF;AX HAS BUFFER ADDRESS
nv Y sPUT IN SOURCE INDEX REGISTER
v DI, ORAQFF JUSER BUFFER IS DEST IF READOP
PUSH  ES
PUSH 0§ 7SAVE SEGNENT REGISTERS
Hov ES,DNASES $SET DESTSEG TO THE USERS SE6
v (X, 128/2 FLENGTH OF HOVE IN WORDS
nov ALyREADOP
TEST  ALyAL FUHICH UAY?
JHZ KVHOVE FSKIP IF READ
¥
FURITE OPERATION, MARK AMD SWITCH DIRECTION
nov HETURT, 1 HSTWRT = 1 (DIRTY BUFFER NOW)
XHe  SI,DI 7SOURCE/DEST INDEX SWAP
nw AX,08
v E5,8X
nov 0§, DNASES $SETUP DS,ES FOR WRITE
RUNOVE:
CLo
REP HOVS AX,AX SHOVE AS 16 BIT WORDS
PoP 0§
PUSH DS
no BL,HSTDSK
Hov BH,0
Hwv BL,DSKTYPLBX1
nov AL,DSKSIDLEX)
TEST AL, 100000008
J1 NOCORP SCONPLEHENT BIT DN?
oy AXES *$YESy SET UP TO COMPLENENT DATA
Hov DS yAX
Hov (X, 128
COMPLOOF=
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3004
3005
3006
3007
3008
3009
30
011
3012
3013
04
3015
3016
3017
3018
3019
30620
3021
3022
3023
3024

D60

=386h 4F
=386B Fel%
=386 E2FB

=306F IF
=3870 07

H o

=3871 803E754701
=3876 AD7247
=3819 750F

=3478 8400

=3870 7508

=387F (606604700
=3884 £84800
=3887 ADTI4T

=388h (3

3BoA

3884

3884

38EF

DEC 01 760 BACKNARDS THROUGH EUFFER
Ll BYTE PTR [DI]  ;CONPLEMEMT EACH BYTE

LOaP  CORPLOGP
NOConPs
PP [}
pop 13 FRESTORE SEGMENT REGISTERS
1
DATA HAS BEEW MOVED TO/FROM HUSY BUFFER
P SRTYPE,WRDIR  MRITE TYPE T0 DIRECTORY?
Hov ALy ERFLAG $IN CASE OF ERRORS
JNZ RETURNRW N0 FURTHER PROCESSING
¥
CLEAR HOST BUFFER FUR DIRECTORY WRITE
TEST  ALyAL FERRORS?
JNZ RETURNRN $SKIP IF S
Hov HSTWRT,0 FBUFFER WRITTEN
CALL  WRITEHST
nov AL, ERFLAG
RETURNRN:
RET
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3025
3028
3027
3028
3029
3030
3031
3032
3033
3034
3038
3036
3037
3038
3039
3040
3041
3042
3043
3044
3043
3046
3047
3048
3049
3030
3031
3052
3033
3054
3055
3054
3057
3058
3059
3060
3041
3062
3043
3064
3063
3066
3067
3068
3069
3070
n
3072
3073
3074
3073
3076
3077
3078
3079
3080
3081
3082
083
3084

LT T T TS U TR TR TR TR 1)

=3888 BCIE7A47
=388F C7067C47004C
=3895 EBBEO0

=3B98 A06647
=3898 2E3AD4BA2S
=380 730C
=3842 EBD4OO
=3845 EBFDO2
=38A8 £36801
=38A8 £93100

=38AE 2E8ADESD2S
=3883 B30D

=3885 FEC1

=3887 51

=38B8 E&8301
=3888 (606084820
=38C0 EBBADG
=38C3 AOOE48
=38C6 ABO1

=33(8 59

=3609 7411

=38(8 §3F901
=38(E 7400

=3800 51

=3801 C6060B4810
=3806 £E7206
=3809 59

=380A E£208

=38DC EBASOL

wononon

=38DF 3(52
=38E1 T4B5

=38E3 3C00
=38E5 7407
=38E7 BOFF
=38E9 (606724701

=34EE (3

APPENDIX D

L iis HHEHEHRHE

i
i
i HOST DISK UPERATIONS
i
i

3 R R X RER R RO ORI R AR

¥
READHST:
i
o
3953 CALL
SREAD?
noy
CHP
JAE
CaLL
CALL
CALL
Jnp
FIXREAD:

3BAE
3918
3BAD
3A13
3I8DF

PHAADDR,DS
PRAADDR+2, UFFSET HSTBUF
LOGLAC

AL HSTOSK
AL sNBRFLEX
FIXREAD
SETFLXVAR
DREAD
FLEXERR
READEND

IF NOT LOADER_BIOS

W
nov
NG
FIXRETRY:
PUSH
CALL
hw
CALL
nov
TEST
203
Jz
CHp
38DC J

3A3E
3F4B

380C

3F48
3887

3AB4

READEND:

3898 Jz

3BEE

READRET:
RET

CLyRETC WINCHESTER PIN DOES MO RETRIES,
CHs0 7 SO At BETTER
(L

et

SETFIXVAR
WIPAR+1, 20H
FIXDR

AL WIPAR+S
#L,000000018
X

FIXCONT

CXy1

FIXCOHY i
[#
WIPAR+L, 10H
FIXDR

X

FIXRETRY

SREAD

560 OUT OF RETRY LOOP IF MO ERROR
OR END OF RETRIES

RESTORE

FIXERR

ALy 'R’
SREAD

CHECK FOR USER REQUEST TO RETRY

ALsD
READRET
AL OFFH
ERFLAGy 1
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3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
j108
3101
3102
3103
3104
3105
3106
3107
3108
3109
ine
£33
3112
33
3114
K
3116
i
3118
3119
3120
H2t
31
3123
3124
15
3126
Hu
3128
3129
3130
3131
3132
3133
3134
3135
3136
ny

D62

=38EF 8CIE7A4T
=38F3 C7D47C47004C
=38F9 E85700

=38FC ADAG47

=38FF 2E3A068A25
=3904 730C

=3906 £87200

=3909 E8A302

=390C EB0401

=390F E93100

=3912 2EBACERD2S
=3917 B500
=3919 FECL
=3918 51

=391¢ EB1FOL
=391F (606084830
=3924 EB2406
=3927 ADOE4S
=3924 4801
=39K 59

=392 7411
=392F 83F901
=3932 740C
=393 51

=3935 (606084810
=3934 ES0EDS
=393b 59

=393¢ £208

3940 £84101

=343 3052
=3943 7485
=3947 3C00
=349 7407
=3948 BOFF
=394D (604724701

=3952 €3

i

'
WRITEHST:
o
Hov
3953 CALL
SNRITE:
v
[,
3912 JAE
3978 CALL
3BAF CALL
3a13 CALL
3943 Jp
FIXWRITE:

PHAADDR, DS
PHARDDR+2, OFFSET HSTBUF
LOGLAC

AL sHSTDSK
ALy HBRFLEX
FIXHRITE
SETFLXVAR
DURITE
FLEXERR
URITEEND

IF NOT LOADER B10S

oV
nov
INC
FIXKTRY:
PUSH
3R3E {ALL
oy
3F4B CALL
Hov
TEST
PoP
3940 Jz
P
3940 J1
PUSH
nv
3F48 CALL
FOP
3918 Loop
FIXCON:
3484 CALL

ENDIF
WRITEEND:
38FC Jz

3952 JI

WRITERET:
RET

CLyRSTC FWINCHESTER PIN DOES NOT DO RETRIES,
CHy0 i SO ME BETIER
L

X

SETFIXVAR

MIPAR+1,30H

FIXDR $WRITE

AL, WIPAR+E

#1.,000000018

18]

FIXCON §60 OUT OF RETRY LOOP IF MO ERROR
[ 93

FIXCON i OR EMD OF RETRIES
X

WIFAR+1, 10H

FIXIR FRESTORE

X

FIXRTRY

FIXERR

ALy 'R’ FLHECK FOR USER REQUEST T0 RETRY
SWRITE

ALy 0

WRITERET

AL, 0FFH

ERFLASYI
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3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3136
3157
3158
3159
3140
3181

[T I TR TR T]

=3953 AD6T47
=3956 BA1ESG4T
=3954 B700
=395C BA9F3247
=3960 BAB7IE47
=396¢ 3400
=3966 AD694T
=3969 7404
=3%6B 98

=394( BBD8
=396F BABT4247
=3972 E90200

=3975 FECO

=3977 A2ET47
=397 {3

3975

3977

i
LOGLACE

HOLAC:

CONLAC:

APPENDIX D

i
NEEDED FOR DISKS THAT HAVE LUGICAL SECTOR LACING (NON-DHS)

nw
v
nov
oy
nov
TEST
noy
I
(BN
i
nov
Jip

INC

oy
RET

AL, HSTSEC
BLyHSTDSK
BH,0

BL,DSKTYPIBX]
AL, DSKOBLE BX1

ALsAL
AL HSTSEC
NOLAC

BX,AX

AL XLTLEX]
CONLAC

AL

SECTOR,AL

FTRANSLATED SECTOR
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3162
3163
3144
3145
3166
Ity
3168
ii6?
3170
3171
an
3173
314
3175
3176
3177
3178
3
3180
3181
3182
3183
3184
3185
3186
318
3188
3189
3190
3191
3192
3193
3194
3193
3196
3y
3198
3189
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
FIa8S
312
3213
3214

D64

L I T T

=3978 ALICHT
=3I A3FB47
=3981 AL7A47
=3984 AZFD47
=3987 C404E34701
=398( C706E8470100
=3992 C406ES4700
=3997 ADbL47
=3994 A2E447
=3990 A16747
=3940 A2E647
=39A3 BAIEE447
=39A7 8700
=39A9 BATF3247
=39AD BAB7DA%
=39B1 A20448
=394 8AB72E47
=39B8 420248
=398B BABTDO44
=398F ABO7
=39C1 744F
=39C3 ABDS
=395 7335
=39C7 BRIEEHT
=39C8 8700
=39(D BA9F3247
=3901 8AB72647
=3905 DOCE
=3907 3304E647
=390B 7235

=390D Z806E447
=39E1 C60OET4701
=39€6 50

=39E7 BAB7D646
=39E8 AB4d
=39ED 58

=39EE 7422
=39F0 2001

=39F2 2006E447
=39F6 A2E647
=39F9 E91400
=39FC C6D4E34700
=3001 ADE747
=3A0¢ ABBO

=3006 7404

i
i
SETFLXVAK:
$SET VARIABLES FOR FLEX DISK PIN

312
39FC

3812

3A42

312

CYLHOD:

¥
o
Hov
oy
nov
Hov
nov
oy
nev
Moy
nov
v
(123
Hov
Hov
oy
(]
fiov
Hov
v
TEST
i
TEST
JNZ
nov
v
nov
v
ROR
6,12
JB
SUB
noy
PUSH
nov
TEST
POP
J1
SuB
SuB
Hov
Jp

Hov
nov
TEST
3

A%y PRAADDR+2
DRAADDR, AX
AX, PHARDDR
OMARDDR+2,AX
CYLMODE, L
SECCHT, 1
HEAD O

AL HSTDSK
DRY, AL

AX HSTTRK
TRACK AL
BL,DRY

BH,0
BL,DSKTYPLBX ]
AL)DSKSLCBX1
BYTSES AL

AL, DSKHSCLBX]
SECTRK yAL

A, DSKSIDIBX]
4L,00000111B
SETRET

AL, 000001108
CYLRiD

BLyDRV ;DDDS
B0
BL,DSKTYPLRX]
AL,DSKTRKLBX]
ALyl

TRACK AL
SETRET
TRACK, AL
HEAD, 1

Ak

AL, DSKSIDLBX]
AL,016000008
ax

SETRET

ALyl

ALy TRACK
TRACKyAL
SETRET

CYLMODE, 0
AL,SECTOR
4L, 100000068
SETRET

FSTART WITH NOT CYL MODE, MAYBE WILL CHANGE
SREAD/WRITE DHE SECTOR A7 A TINE
iSTART WITH 04 WILL CHANGE IF NEEDED

JFLEX DISK ONLY NEEDS 1 BYTE OF TRACK

iD0SS, MOTHING CHANGES

FCYLINDER HODE RECOROING

AL = M OF TRACKS PER SIDE
3TRACK ) N0 OF TRACKS PER SIDE?

iYES, SUBTRACT WO PER SIDE

i AND 60 TG SIDE 2

$DOES THIS DISK HAVE 'REVERSE RECORDING’
§ OM SIDE 27 :

$YESy TRANSLATE THE TRACK WO

$IF SECTUR ®IGH BIT IS 1, SIDE IS 1
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325

3216 =3n08 C&06E54701 nov HEAD, 1

3217 =3A00 247F AND AL, 011111118

3218 =3AOF A2ET47 Hov SECTOR, AL $STRIP HIGH BIT OF SECTOR
N9 = SETRET:

3220 =312 (3 RET

o= i

m = i

8 = FLEXERR:

3224 =303 ADF447 nov AL, ERRBUF

3225 =3h1b ABC0 TEST  AL,110000008  FCHECK FOK SUCCESSFUL FUNCTION
3226 =3A18 BOOO Hov AL,0

3221 =31k M2 330 3 FLEXEND

3228 =310 AOF447 nov AL, ERRBUF

3229 =3A1F A0 TEST  AL,000010008  FCHECK FOR WOT READY
3230 =3A21 BR7F47 Hov BX,0FFSET NOTRDY

3231 =34 514 334 M FLEXDISF

3232 =3A26 ADFS47 1oV AL, ERRBUF+1

3233 =3A29 ABO2 TEST  AL,D00000108  FCHECK FOR WRITE PROTECT
3234 =328 BE927 Hov BX,0FFSET PROTECT

3235 =3A2E 7504 3034 ML FLEXDISP

3236 =3A30 4395 TEST AL, 100101048  CHECK FOR FATAL ERROR
3237 =3A32 BBAB47 nov BX, OFFSET FATAL

3238 =3A35 7503 3A34 N FLEXDISP

3239 =3A37 BBL247 no¥ BX,OFFSET IDERR ELSE, 1/0 ERROR

3240 = FLEXDISP:

3241 =3A3A EB6100 3A9E CALL  DISPERR

32 = FLEXEND:

343 =3A30 (3 RET

D65



3244
3243
3246
47
3248
3249
3250
kya)l
3252
3253
3254
3255
3236
3257
3258
%9
3260
3261
3162
3263
3264
3265
3266
3267
3248
3269
3270
m
3272
3273
37
3275
3174
7
3278
32719
3280
3281
3282
3283
3284
3283
3286
3287
3288
3289
3290
91
392
3293
3294
3295
3296

D66

L TR T T TR TR T}

=3A3E EBF704
=3h41 7400
=3R43 BBTF4T
=3p46 £85500
=3049 3052
=3h4B 74F1
=3A4D £93300

=3450 AL7A47
=3A53 A31048
=3AS6 A17C47
=339 A31248
=3A5C ADAG47
=3A5F JE2A068A2%
=3h64 AZOA4E
=3467 BB1100
=3AbA FT266747
=3A6E BAIEG947
=3A72 B700

=3A74 0303

=3A76 A30C4E
=379 C4040E4800
=3A7E C6060F 4800

3483 (3

L T TR TR [N TR (I TSN VR (R 1)

=3AE4 ADOE+
=387 ABD1
=389 BOOG
=3A8B 7410
=3A8D ADOF48
=390 ABGD
=3A92 BBC247
=395 7303
=3A97 BBAB4T

3F38
3A50

3A9E

"3

3ng3

349D

3A%4

i
i
SETFIXVAR:

SET:

SETEMD:

i
FIXERR:

FIXDISP:

IF NOT LOADER_BIOS

CALL
Jz
fov
CALL
Chp
Ji
Jup

Hov
nov
Ry
nov
noy
SUB
v
nv
HiL
nov
Hov
ADD
oy
oy
v

ENDIF

RET

FIXREADY 315 WINCHESTER CONTROLLER READY?
SET

BX,0FFSET NOTRDY

DISPERR

ALy 'R’

SETFIXVAR

SETEND

AX,PHARDDR

WORD PTR WIPAR+6,8X

AXy PHAADOR+2

WORD PTR WIPAR+8,AX

AL, HSTDSK $YES, READY

AL, HBRFLEX

WIPAR+D,AL

A1 FSPECIFIC TO WINCHESTER DISK,
HSTTRK i MUST CHAMGE IF AMNOTHER FIXED DISK
BLyHSTSEC i IS ADDED

BH,0

AX,BX

WORD PTR WIPAR+Z,AX

VIPAR+4,0

VIPARYS, D

IF NOT LOADER_810S

i
TEST
oy
J1
oy
TEST
v
JNZ
hil]

AL, WIPARHS
AL,08000001R
AL, 0

FIXEND

ALy WIPAREY
AL;011000008
BX,OFFSET I0ERR
FIXDISP
BX,0FFSET FATAL
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3297
3298
3299
3300
3301
3302
3303

3304
3305
3306
3307

3309
310
EEENY
3312
3313
3314
315
3316
By
3318
3319
3320
B
330
33
3BU
3328
3326
nn
3328
309
3330
333

3A%% EB0100

"o

3490 €3

[ T T )

=3A9E BO3E7E4T00
=30A3 7520
=3AR5 AD6647
=3AA8 FECD
=3n8h 0040
=3AC 8807
=3AAE EBB4F4
=3AB1 3(52
=383 7408
=3B 3(4F
=3AB7 7407
=3ABY 3C58
=3ABB 75F1
=3ABD E9D2F0

=3AC0 50
=3AC1 ESD9FS
=304 58

=3AC5 (3

JATE
FIXEMD:

i

i

§

DISPERR:
3465

DISP:
U35

34C0
34C0

IME
2892

ERREND:
2FCD
ERR_RET:

CALL

ENDIF

RET

CHP
NL
oy
INC
11

nov

CALL
[ 2
Jz
%4
J
%4
JNZ
JP

PUSH
CALL
pop

RET

APPENDIX D

DISPERR

DISPFLAG,0

ERR_RET 3IF HO MESSAGES TO BE DISPLAYED, JUST RET
AL, HSTDSK

AL

ALy4DH

[BX1,AL

ERR _DISP 3 CALL ROUTINE T8 DISPLAY THE ERROR NESSAGE
Ay 'R’

ERREND

ALy 'D’

ERREND

(YRS

pIse i INVALID RESPONSE, TRY AGAIN

WB0OT 7 ABORT, DO A WARM BOOT

AX
ERR_DISP1
L
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=3AC6 8aC1
=3AC8 DOED
=3ACA 98
=3ACB BED23A
=3ACE 03F0
=3AD0 FF24

=3A02 EE3A
=3A04 EF3A
=3A06 2238
=3AD8 3C38
=304 4138
=3A0C 3038
=3ADE 6438
=3AE0 9838
=3AE2 F(38
=3AE4 6D3B
=3AE6 SF3B
=3AE8 7738
=3AEA 8338
=38EC 9338

38EE C3

=3AEF ADbG4T
=3AF2 2E3AD68A25

§ R

- ek s B wh wE e R e e

FREERRRER Y

¥

i
SPECFUN:

SPECFUN - SPECIAL BIOS FUMCTIONS FOR UTILITIES

ENTRY VIA JWp
CL - FUNCTION MURBER

EXIT VIf RETURM

SEEHH RN

IF MOT LOADER BIOS

oy
SHL
el
Hov
ADD
Jnp

ALyCL

ALyl

SI,OFFSET SFUNCTAB

STAX

WORD PTR LS11

NOTENPL i 0 - NOT USED

SURTRK § 1 - WRITE TRACK

SROTRK i 2 - READ TRACK (FLEX DISK ONLY)
SSETOMA § 3 - SET Dh4 OFFSET

SSELDSK i 4 - SELECT DISK

SSETTRK # 5 - SET TRACK

SSETSEC i & - SET SECTOR

SREAD §7-REMD

SWRITE i 8- WRITE

SHOHE i 9 - HOME

SSETTRK2 3 A - SET TRACK (THO BYTES)
SEREAD § 8 - READ WITH ERROR RETURMED
SEWRITE i ¢ - WRITE WITH ERROR RETURNED
SSETDNAB § D ~ SET DMA SEGHENT

AL HETOSK

AL, NBRFLEX

4
¥
[ 4
*
¥
¥
¥
2
3
¥
1
¥
1}
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3385
3386
3387
3388
3389
3390
339
3392
3393
3394
3398
3396
139
3398
3399
3400
301
3402
03
3404
3405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
H20
U2
H2
3423
3424

3426
#2
3428
3429
3430
3431
3432
U3
3434
43
3436
U3

=34F7 7310
=3AF9 88160648
=30FD EB7BFE
=3800 E80303
=3803 ESODFF
=3B06 E9OEOD

=3809 EB32FF
=3B0C (606084850
=3B11 EB3704
=3814 EBGDFF

=3B17 352
=3B19 74D4
=3818 3C00
=3810 7402
=3B1F BOFF

=3821 (3

=3822 £856FE

=3B25 (706E8470800

=382 E87700
=3B2E EBEJFE
=3831 3052
=3B33 74ED
=3835 3C00
=3B37 7402
=3839 BOFF

=3838 (3

=3B3C 89167047
=3B40 (3

=3B41 52

=3842 EBMMFA
=3B45 EB39FA
=3848 JA

=3B49 2E3A168A25
=3B4E 7305
=350 BOO2
=3852 £90200

=3835 8003

3809 JAE
v
3978 CALL
3ED6 CALL
313 CaLL
3817 e
FIXMRTRK:
3A3E CALL
Hov
3F4B CALL
3h84 CALL
NRTRKEND:
e
3hEF Ja
Hp
3821 4
Ho¥
WRTRKRET:
RET
i
i
SROTRK:
I CALL
oy
3BAS CALL
3 CALL
cnp
3822 J
cHp
3838 J
Hov
SRORET:
RET
i
i
SSETDMAZ
oV
RET
i
i
SSELDSK:
PUSH
E9 CALL
3581 CALL
Pgp
e,'3
3853 JAE
noy
3857 Jne
512
v
§2:

FIXMRTRK
PATTERN, DL
SETFLXVAR
DFORMAT
FLEXERR
WRTRKEND

SETFIXVAR
WIPAR+1, SOH
FIXDR
FIXERR

ALy 'R’
SHRTRK
a0
WRTRKRET
ALy OFFH

SETFLXVAR
SECONT,8
DREAD
FLEXERR
ALy 'R’
SRDTRK
ALy0
SRORET
AL+ OFFH

PRAADDR+2,0X

X

FLUSH
CLOSE

[

DL HBRFLEX
51

Aly2

§2

AL,3

FOFFSET

APPENDIX D

D-r9



3438
3439
3440
3441
3442
3443
3444
3445
3446
3447
3448
3449
3450
3431
U3
3433
3454
3#30
3456
457
358
3439
3440
461
3462
3463
3464
3445
3466
3447
3468
3469
un
341
un
#73
UM
#
3476
un
3478
3479
3480
3481
3482
3483

3487
3488
3489
3490
3491
3492
U493
3494
3495
3496
3497
3498
3499
3300
3501
3502
3503
3504
3505
3506
3507

D-70

=3857 8ADA
=3859 EBI4FB
=385 €3

3850 8600

=3B5F 89146747
=3B63 (3

=3B64 88166947
=3B68 BB16E747
=386C €3

=3B4D AD&647
=3870 A2EM4T
=3873 E80502
=3876 (3

=3877 CA0ATETFF
=387¢ EB19FD
=3B7F C6067E4700
=3884 (3

=3B85 CAD67E47FF
=3B8A EBSFFD
=3B8D (406764700
=3892 (3

HoHo

=3893 89167047
=3897 (3

[T

L T L T O T O T R TI T I TR TR TR 1}

=3898 B30400
=3898 BB200D
=389t BA4247
=3BA1 BIDA4S
=3B4¢ €3

3670

3078

3898

38FC

Hay 8L, 0L
CALL  INITDPB
RET
i
i
SSETTRK:
oy DH, 0
SSETTRK2:
oy HSTTRK 40X
RET
i
i
SSETSEC:
nov HETSEC,DL
v SECTOR,DL
RET
i
i
SHOME:
HOY AL, HSTDSK
Hov DRV AL
CALL  DREST
RET
i
i
SEREAD:
Hov DISPFLAG, OFFH
CALL  SREAD
1oy DISPFLAG,0
RET
i
1
SEMRITE:
nov  DISPFLAG,OFFH
CALL  SMRITE
BY  DISPFLAG,O
RET
i
i
SSETONAB:
oV PHAADDR, DX
RET
ENDIF
FERRRRE HHEHE HEHHE Y e N
; ]
; *
7 SELTYP - RETURNS PARAMETERS FOR THE EXCHAMGE UTILITY #
; +
H [
i ENTRY VIA Jnp #
; ¥
H *
5 EXIT VIA RETURN ¥
H *
: [
L — REEERRE RS R A
i
i
SELTYP:
MOV AX,LENGTH DSKBLH FMIDTH OF TYPE DEFINITION TABLE
nov BXyVERLEN FVERSION MUMBER AMD XLT LENGTH
MOV DX,OFFSET XLT FADDRESS OF XLT TABLE
Hov  CX,O0FFSET DSKSID SADDRESS OF TYPE DEFINITION TABLE
RET
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3308
3509
3B10
nil
3546
3547
3348
349
3330
3531
3352
3583
3554
3593
3554
%7
3538
3959
360

3561
3362
3563
3564
3363
3566
3367
368
3549

INCLUDE C:FLEXPINC.SEG
TITLE  FLEX DISK DRIVER PIN {(CODE SEGHENT)

ROUTINE MAME: DREAD
DMRITE

FURCTION: DREAD - Low Level READ DATA
DURITE - tow level WRITE DATA

LU T O T T T T (O TS I TN T I TS S T 1]

ENTRY VIA: CALL

ENTRY CONDITIONS: Following variables are set:
CYLNODE, DRV, HEAD, TRACK, SECTOR,
SECCNT (Wumber of sectors),
and DNAADDR (SEGMENT and OFFSED)

mn
I
3573
B
3575
376
nn
3578
kS
3580
3381
3582
3583

EXIT Via: RETURN

EXIT CONDITIONS:  STATUS (returned in ERRBUF)

""""""""" FHHHERHEREHHEHHH I HEHEHHEHHH
R R R EHHHHHH R
R HHHHHEHH R HHHHE R

e WS s N e e N e W e R R R A e AN s e e wn

P——

LT T T T T T TS TR T (I T (N TR B U N N T R TR (B TR 1)

3585

D-71



3586
3587
3588
3589
3590
3591
k5173
3593
3594
5%
3996
3597
3598
3599
3600
3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613

D-72

=3BAY 8106
=3BA7 (406014847
=38AC E90700
=3BAF 8105
=3881 (406014848

<3886 333EEB4700
=38B8 7501
=3880 (3

=38BE 8700
=3BCO BAIED248
=3BC4 FEC3
=38C6 ZALEET47

=3BCA AOE34T
=3BCD CADSES47
=3801 7504
=38D3 021E0248

=3807 IBIEER47
=3808 7204
=380D SBIEES47

DREAD:

3886
DWRITE:
101
3BBE
102:

3807

103:
3BEL

104+

oV
1oy
Jnp

nov

P
RET

nov
tov
I
Sug

v
0R

JNZ
ADD
[, 4

Hiw

CLyREADDAT
DNAFURC, DHARRT
101

CL,URITDAT
DRAFUNC, DNAREAD

SECCNT,0
10

8H,00
BL,SECTRK
BL
BL,SECTOR

AL, CYLRODE
AL HEAD
113
BL,SECTRK

BX,SECONT
104
BXySECCNT

CL {-- READ DATA COMNAND
DHAFUNC (-- WRITE DHA COMHAND

CL {~— WRITE DATA CONMNAD
DHAFUNC (-~ READ OftA CONNMAND

3 Check if an I/0 is necessary
§ Juap if necessary
7 Return if not necessary

i
i Check TRACK conflict

; —
i BX (-- SECTORS PER TRACK
BX - resainding sectors in track

If CYLINDER WODE
and HEAD O

then add sectors of corresponding track

Cospare resainding sectors with SECCNT
Jusp if sore than one I/0

BX - number of sectors fitting in TRACK

wh ee mE ws K ws e s wd s e el
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3614

3615 = i Check BANK conflict

3616 = j mmmmememmemmaeneae

3617 =3BEL ALFD4? Hov AX,DNARDDR+2 5 AX (-- DNA SEGHENT

3618 =3BE4 DIED SHL [ 1 i

3619 =3BES DIEO SHL Xy H

3620 =3BER DIED SHt AXy1 i

3621 =3BEA D1E0 SHL Ay 1 H

3622 =3BEC 0306FB47 A0 AX, DRAADDR # AX (— absolute adér within BANK
3623 =3BFC F708 NEG AX i AX {— resainding bytes within BAWK
3624 =3BF2 BA360448 nov DH,BYTSEC H

3625 =3BF6 8200 v L, 00 3 DX {— sector size

3626 =38F8 BOFEOD e DH, 00 H

3627 =3BFB 7502 3BFF JNZ 105 H

3828 = i

3629 =3BFD 8280 nov 0L, 128 i

3630 = 105: H

3631 =3BFF 8BF2 "oV ST,0X 3 SI (~- sector size

3632 =3(01 BAOOOD Hov DX, 0000 § DX (- 0000

3633 =3C04 FFb oIy SI 7 AX (-- nuaber of sectors fitting in BANK
3634 = i

3433 =3(06 38C3 chp A%y BX i Check if ve must do Special Sector Handling
3636 =3008 7203 3000 JB 106 i Jusp if we aust

3637 = H

3638 =3C0A E98600 93 Jne 1015 § Jump around if not

3639 = 106¢ i

3440 =3C00 93 XCHe  BX,AX § BY (-~ nusber of sectors fitting in BAMK
3641 =3COE 83FB00 %, 3 8X,00 7 Check if we sust do now Special Sector Handling
3642 =3011 7403 kisls 3 7 7 Juap if ve sust -

3643 = l

3644 =3013 E97D00 393 e 1015 7 Juap around if not

3645 =

k6 =

3647 =

48 = 107 ¥k Special Sector Handling

3649 = JH oo

3630 =3C14 832EE84701 Sup SECCNT,01 i SECCNT (-- resainding sectors for next 1/0
3691 = e

3452 =3C1B 2A260448 v AH,BYTSEC i

3653 =3CIF BOOD nov #L,00 $%& AX (-~ sector size

3434 =3C21 BOFCOD e 4,00 i

3655 =324 7502 328 M2 168 Ha

3656 = i

3657 =3(26 BOBO nov - AL, 128 i

3658 = 108s FEE

3659 =3C28 A3FF47 nov DHALENG,AX j45 DNALEMG (-- sector size

3660 = jEE

3561 =3C28 SOE1OF AND CL,OFH 7% Clear upper bits

3642 =3C2E BOF905 oe CL,WRITOAT %% Check if URITE DATA COMMAND

3663 =3031 7518 3C4E 2 109 #4& Jump around if not

Jb6h = ]

3665 = i

3666 = i*
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3667

3468 =3033 51 PusEk X 7% Save CX

3669 =3034 BBISFBAT? nov S1,0MAADDR i SI (- source offset

3670 =3C38 BFOB4S nov DI,OFFSET §5B % DI (- destination offset

3471 =3038 8BOEFF47 v CX,DIALENG ## 0X (- sector size

3672 =3C3F DIE9 SHR (4 13 i# We move WORDS

3473 =3041 FC (Lo i+ incresenting

3674 =3042 IE PUSH DS i Save 0§

3675 =3043 AIFD47 v AX,DNAADDR+2 5

3676 =3C46 BED oV 058X % D5 {-- SEGNENT of TRANSFER ADDR
3677 =3048 07 POP ES Hi

3678 =349 04 PUSH  ES 3% ES (-- our SEGNENT of Special Sector Buffer
79 = Hi

3680 = #URITE DATA CONNARD:
3681 =3C4A FIAS REP NSy ##* Nove BAMK into Special Sector Buffer
3682 = i

3683 =340 IF Pop [ i# Restore DS

3684 =3C4D 59 pop 4 3# Restore CX

3585 = )

3686 = Hi

3687 = H

3488 = 109¢ 113

3689 =3C4E ALFB47 fiov AX, DIAADDR -

3690 =3051 50 PUSH  AX i€ Save DA OFFSET

3691 =3052 AIFD47 nov AX;DHAADDR+2 ;e

3692 =3C55 50 PUSH  AX 8¢ Save DMA SEGMENT

3693 = By

3694 =3C56 BBO843 Hov AX,OFFSET 558  j#

3695 <3039 A3FB47 Hov DIAADDR, AX 4% new OFFSET (- Special Sector Buffer
3696 =3C5C 8CD8 oV #X,08 HiJ

3697 =3CSE A3FD47 Hov DIAADDR+2,AX  §## new SEGMENT (-~ our SEGNENT
3698 = Hi

3699 =3C61 EB5100 3085 AL 10 4 Do 1/0

3700 = TS

301 =3064 7203 3c69 X 1010 §4 Jusp if noraal teraination
3702 =3Cs6 58 414 [ 5 else

3703 =367 58 POP [} 8¢ flush STACK

3704 =3Cé8 (3 RET %% and return with bad status in ERRBUF
5 = 1010: i

3706 =3C49 58 PoP [} Hi

3707 =306A A3FD47 nov DMAADDR+2,AX 544 Restore DA SEGHIENT

3708 =3C4D BECD KoV ES,AX 11

3709 =306F 58 POP X 4

3710 =3C70 A3FB47 Hov DHAADDR yAX ji¢ Restore DMA OFFSET

m = o

3N = Had

73 = e

3714 =3(73 SOE10F AND CL,0FH $*% Clear upper bits

3NS5 =3076 BOF906 cne CL,READDAT 788 Check if READ DATA COMMAND
3716 =301 1512 380 JNZ 1611 &% Juep around if not

m = Hi

3718 =37 51 PUSH X i#* Save X

3719 =3C7C BEOB4S Hov SI,OFFSET S58  3# SI {(-- source offset

D-74
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3720

3721 =3C7F 8BIEFBA7 nov
3722 =3(83 BBOEFF47 ov
3723 =3(87 DIEY SHR
3724 =3089 FC L
37H =

3726 =3(8A F3A5 REP Hovse
3 =

3728 =3(8C 59 POP
Y =

3 =

3731 = 1014:

3732 =3(8D 880100 nov
3733 =3090 £96200 3CF5 e
3% =

335 =

373 =

3131 = 1015:

3738 =3093 53 PUSH
3739 =3094 291EE847 sig
40 =

3741 =3098 BA260448 Hov
3742 =3C9C BOOD nov
3743 =3C%E BOFCOO [, 4
3744 =30A1 7502 35 2
345 =

3746 =30A3 BOBD Hov
3741 = 10162

3748 =3CAS F7E3 oL
3749 =3CA7 AJFF47 Hov
3050 =

3731 =3CAA EBOSDO 3085 CALL
s =

3753 =3CAD 7202 3081 J
3754 =3CAF 58 PoOP
I35 =3080 €3 RET
756 = 1017=

3757 =3CB1 5B Pop
3738 =3(B2 E94000 3CFS Jnp
9 =

3160 =

3761 =

3762 = I0:

6 =

3764 =3CBS AD0748 nov
3765 = 1020:

3766 =3C88 30 PUSH
3767 =3(BY EB49D1 3E25 CaLL
3768 =3(BC E8F401 3EB3 CALL
3769 =3CBF EBOFO2 3N CALL
370 =3C€2 38 Pgp
3 =

3772 =303 Fo06F447C0 TEST”

DI, DHAADDR
£XyDMALENG
(4991

[#

BX, 0001
1038

BX
SECCNT,BX

Al BYTSEC
AL,00
A, 00
1016

ALy 128

X
DHALENG,AX

1
1017
AX

8X
1030

AL, RETRIES

A
SETUP?
XUAIT
GETBYT
AX

ERRBUF , 0COH

APPENDIX D

% 01 (-- destination offset

34 LX (— sector size

i* We aove WORDS

i* increaenting

FEREAD 0ATA CONMKAND:

§# Hove Special Sector Buffer into BANK
*
* Restore CX

i

H3

H

74 BX - nuaber of sectors of previous I/0
7% Jusp to update variables for mext 1/0

8X - nusber of sectors for 1/0

SECCNT {~- remainding sectors for mext 1/0

AX (- sector size

# sectors for 1/0 gives DN LEWGTH
DHALENG (-~ Dfth LENGTH

)
H
i
i
i
i
i
i
i
§
i
i
i
H
i Do 1/0
§—
i Jusp if noreal teraination

7 else flush STACK

3 and return with bad status in ERRBUF

y

3 BX - nuaber of sectors of previous 1/0
5 Jump to update variabies for next I/0

3 Disk 1/0

i AL (- retry counter

Save retry counter

Set up CONMAND STRING and DMA
5 Send COMMAND STRING to FDC
Get STATUS BYTES

Restore retry counter

o ~an —n e

Test for normal tersination

D-75



i
34
wns
3776
nn
3778
mn
3780
3781
3782

3784

3786
3787
3788
3789
3
3
3192
3793
379%

379
m

3819
3820
ki i}

3823
3824
385

D-76

=30(8 7502
=3(CA F9
=308 €3

=300C FOD6F44708
=3001 7402
=3(03 F§

=3004 €3

=3C05 FE06F54702
=30D4 7402
=300 F8

=300 (3

=300 FA0AF44780
=3CE3 7402
=3CE5 F8

=3CE6 €3

=3CE7 FECS
=30E9 7408

=3(EB 50
=3(EC ESRCO0
=3CEF 58
=3CFQ E9CSFF

(]

CF3 F§
CF4 €3

L I T (R O [ T I O )
o

=3CF3 833EER4700
=3(F4 7501
=3(FC €3

=3CFD 8B16FF47
=301 DIEA
=3003 DIEA
=3005 DIEA
=3007 DIEA
=3D09 D116FD47

30¢C

10242
303

1022:
3CDE

1023:
3CE7

10242
IF3

k)

1030:

3CFD
10312

Nz
STC
RET

TEST
3

X I
RET
TEST
d1
(e
TEST

(e
RET

DeC
i

PUSH

CALL
PP

e
RET

o
RET

Hov
SHR

SHR
ADD

1021

ERRBUF , 08H
1022

ERRBUF +1,024
1023

ERRBUF , 80K
1024

1025

DREST
1020

SECCNT,D
1031

DX, DHALENG
Dyt
0Xy1

Juap on error
Set status flag
Return with good status

Test for 'NOT READY’

Set status flag
Return imsediately if disk 'NOT READY'

Test for 'WRITE PROTECTED’

Set status flag
Return immediately if ‘NRITE PROTECTED'

Set status flag
Return issediately if 'IMVALID COMMAND'

Decresent retry counter
Jusp to exit vith bad status

Save retry counter

Do a low Level RESTORE
Restore retry comter
Do retries

Set status flyg

i
H
i
]
i
H
§
§
i
i
i
i
i
i
H
i
1]
§ Test for 'INVALID COMMAND’
]
i
i
4
H
i
i
i
i
H
i
i
i
i
i
i
§ Return with bad states

lpdate variables for next 1/0

BX - nusber of sectors of previous 1/0
Check if another I/0 is necessary
Juap 1f necessary

Return if not mecessary

0X {(~ previous DA LENGTH

s e e e we we wa s wy wE e

§ DX - previoys DA LENGTH in paragraphs

WORD PTR DHAADDR+2,0X ; Update DMAADDR (SEGMENT)
i
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3826

3827 =300D BO1EE747 ADD SECTOR,BL i Update SECTOR variable

3828 =3D11 ADO248 nov ALy SECTRK § AL (— sectors per track
BN = H

3830 =3D14 BOEEZ4700 o CYLNODE, 00 i Check if CYLINDER NODE

3831 =3019 1429 3044 J 1034 7 Jump if CYLINDER MODE

3832 = §

3833 = i Kot CYLINDER MODE

8K = § —————

3835 =3D18 3ADGET47 %4 ALy SECTOR i Check for Legal SECTOR variable
3836 =30¥F 7203 024 JB 1032 5 Juse if not legat

3837 = H

3838 =3021 E992FE 3BBé Jnp 101 i Do next 1/0

3839 = 1032 H

3840 =3024 CHDKE74701 nov SECTOR, 1 5 Set SECTOR to begin of track
3841 =3029 S03EEL4727 P TRACK, 39 7 Check if side 1 is full
3842 =302k 1407 3037 JI 1033 § Juap if full

3843 = H

3844 =3D30 FEOGEG4T I TRACK i Incremeat TRACK

3845 =3034 EV7FFE 3BB& P 101 i Do next 1/0

3846 = 1033: H

3847 =337 C606E54701 nov HEAD,1 i If side 1 is full

3848 =303C CADGES4700 nov TRACK,0 7 then initialize for side 2
3849 =3041 E972¥E 3886 P 101 i Do next 1/0

B850 = 1034 §

3851 = i CYLINDER MODE

3852 = § momme——————-

3853 =3044 3A0GET47 %14 AL, SECTOR § Check for legal SECTOR variable
3854 =348 7203 ki) B 1035 7 Juap if not Lesal

3855 = H

3856 =3D4A E969FE 3884 e 10t + Do next 1/0

3857 = 1035: H

3858 =304D BO3EES4701 e HEAD, 1 § Check if cylinder is full
3859 =3052 7416 3064 J 1036 i Jusp if full

3860 = H

3861 =3054 DOED i ALt i ML (- sectors per cylinder
3862 =3056 3ADGE747 %, 4 AL,SECTOR § Check if cylinder is full
3863 =3054 720€ 3DéA JB 1038 i Jusp if full

3864 = i

3845 =305C DOER SHR ALyl 3§ AL (-~ sectors per track
3856 =3D5E 2B06E747 SUB SECTOR,AL j Set SECTOR variable withia
3867 =3062 C6D&ES4TEL oy HEAD, ; corresponding track with HEAD 1
3868 =3D67 E94LFE 3886 Jp 0 7 Do next 1/0

3869 = 10343 H

3870 =3DéA FEOSEG4? 1N TRACK 7 Incresent TRACK

3871 =3D6E CH06ES4T00 oV HEAD, 0 i Set HEAD D

3872 =3073 Co06E74701 Hov SECTOR,1 i Set SECTOR to begin of cylinder
3873 =3078 E93BFE 3886 JiP (1 i Do next 1/0

84 =

3875 =

D-77



3876
377
3878

3887
3888
3889
3890
3891
3892
3893
3894

R R U R HHHH R R
FEHE R H I H S H R HH
A HHE B B R H R HHHHEE R AR R

ROUTINE MANE: DREST

FUNCTION: Low level RESTORE

3896
3897
3898 ENTRY ¥IA: CALL
3900
3901
3902

ENTRY CONOITIONS: . DRV variable is set

3904
3905
3906
3907
3908
3909
3910
3911
2
13
ki1
3915
e
m
3918
3919
3920
3921
N
923
3924
925 i
3926 =3D70 CoDLEA4702 nov  CONSTR,2 § COMMAND STRING (— LENGTH 2

3927 =308 C604EB4707 v COMSTR+1,RESTORE {-- RESTORE COMIAND
3928 =3D87 ADE44? HOV AL, DRV H
3929 =308A AZEC47 oy CONSTR+2,AL
3930 =

3931 =308D 50 PUSH  AX

3932

3933 =308t 82201 3e83 CALL  XNAIT 3 Send COMMAMD STRING to FOC
3934 = DREST2: H
3935 =3091 E413 N AL,5YSSTA Nait on interrupt

3936 =3093 2408 AND AL, 08 Test DISK INTERRUPT BIT
3937 =3095 T4FA 3091 JZ DREST2 i Juap if no interrept
3938 =

3939 =3097 £85800 30F5 CALL  DSIS

90 =

941 =

3942 =309 58 POP X

3943 =3098 FeOsFe47C0 TEST  ERRBUF,0COH
3944 =3000 7404 3046 J1 DREST3
3945 =

3946 =3DA2 FECC DEC ]

3947 =308 7507 3070 M OREST1
3948 = DREST3:

3949 =3DA6 (3

¥0 =

EXIT VIA: RETURN

EXIT CONDITIONS: (L - preserved
STATUS (returned in ERRBUF)

W eE WE WA WU e WA s R =R A e AN e w6 w4 WE W wE WS EE D W = we W

$ EFHEEHHHEHHHEHHHHHHEHBHHHHEHEHHHBHHHEHHHH HHEHHHHHEHEHHHEHH H
FEEE A HHHHHHHHHHHHHH R HHHH S
§ HHERHEHHHHHHHHHHBHHHEHHHEHH I HH EHHE HHEHHHHHEHHEHH HH R R R R

L T O T T T T L L T O I O T T T T U T T SO LU (T IS (I T SO U LS CIN 1)

- . -

DREST:

3078 B402 Hov AH, 02 Special ietry for P

- - -

WMo

DREST1: i Set up COMPAND STRING

(=~ DRIVE RUMBER

y
i
i
i Save retry counter

n - . -

Reset interrupt via iow Level SERSE
INTERRUPT STATUS

Restore retry counter
Test for norsal tersination
Jusp if porsal tersination

Decresent retry counter
Do special retry !
Reasoas MOTOR OFF & RESTORE in CP/M

- wn wa wn wn wn e WP wu - we we

D-78
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3951
3952
3953
394
935
3936
ny
3938
395¢
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
I
nn
3
373
394
37
3978
wn
37
nn
3980
3981
3082
3983
3984
3985
3986
3987
3988
3989
90
3991
3992
3993
3994
3995

P HH G
FHHHHHHHHEEHH HHHH H - H
$HEHHHHHHHHHH R R

ROUTINE WAHE: DSEEK

FUNCTION: Low Level SEEK A TRACK

ENTRY VIA: CALL

ENTRY COMDITIONS: Following variables are set:
DRV, HEADy and TRACK

EXIT Vim: " RETURR

L O L T LI O O LI I T L T T T LI TN TR S I R 1]

S WU WS wE wE R s WE WS M we W WE e W R WA B s WE e W el WY ws wWe wE Wl wa e aw

EXIT COMDITIONS: €L - preserved
STATUS (returned in ERRBUF)

Set up COMMAND STRING

:
:
:
:
:
:
:
-
:
i

CONMAND STRING (— LEMGTH 3
{~ SEEK COMIAND

3999 =3DA7 CHO6EA4703
4000 =3DAC COOGEB470F
4001 =3DB1 AGES4T
4002 =3DB4 DOED

4003 =30B6 DOED

4004 =3DBE DADGE447
4005 =30BC A2EC4T
4006 =3DBF ADEG47
4007 - =30C2 AZED47

COMSTR,3
CONSTR+1,SEEKTRK
ALy HEAD H
ALyl

ALy DRV
COMSTR+2,AL
ALy TRACK
CONSTR+3,AL

(= DRIVE & HEAD

ZEE=EEZES

{—~ TRACK
4009 =30C5 ESEBOO 383 CALL  XWAIT Send COMMAND STRING to FOC
Wi = DSEEK1:

4011 =30(8 E413 N AL, SYSSTA
4012 =30CA 2408 M AL
4013 =300C T4FA ] J DSEEK1
014 =

4015 =30CE E82400 JOFS CAL  OSIS

Yait on interrupt
Test DISK INTERRUPT BIT
juap if no interrupt

Reset interrupt via Low level SENSE
INTERRUPT STATUS

{17 =3001 (3 RET
4018 =

D-79



4019
4020
21
4022
4023
4024
2%
4026
27
4028
4029

31
4032
4033

35
" 4036
LTy
4038
4039
4040
4041
4042
4043
4044
4045
4046
047
4048
4049
4050
4051
4052
4053
4054
4035
4056
4057

4059
4060
4061
4062
4063

4045

e
4068
69
4070
LT3
4072
73
Lo
i
4076
«wn
4078
W
4080

D-80

[T L T T T T O S T (T I N T S I I

(I T T T R O T I U T T T O T [ T N T U Y 2 T T O )

=3002 C406EA4702
=3007 B00A
=3009 0AG60348
=3D00 A2EB47
=30E0 ADES47
=30E3 DOEO
=3DES 00E0
=3DE7 DADSE447
=3DEB A2EC47
=3DEE E8(200
=30F1 E8DD00
=30F4 (3

3E83
30

O
FHEHH R
R

ROUTINE MAME:

FUNCTION:

“wh R e e s =R W wE e wE WE e e wy W

ENTRY ViaA:

ENTRY CONDITIONG:

EXIT VIA:

EXIT CONDITIONS:

s mn e R we e WE e ws W mu wE WI wE e we WS Wy ma we

DREADID

Low Level READ ID
{Used to get SECTOR SIZE)

talL

Following variables are set!
DRV and HEAD

RETURN

STATUS and BYTES PER SECTOR (returned in ERRBUF)

SHHHHHEHEHHHEHHHHHHHHHEHH HH HHHHHE HHEEHHHRHHHH R HH

HHHHEHHHHHHHHHHHHH

7 HERHHHBHHHHHHHHHHHBHHHHHHHHHHHHHHHH HHHHH EHBHBHHHEH BB

[

DREADID: i Set up COMMAND STRING

R

10y COMSTR,2 i COMNAND STRING (-- LEWGTH 2

my AL, JOREAD i

1] ALy DENSITY i

Hov COMSTR+1,8L i (-~ READ ID COMNAD & DENSITY

v AL, HEAD i

SH Ayl i

SH. ALyt i

oR ALy DRV i

nov CONSTR+2,AL i {— DRIVE & HEAD
1

CALL  XVAIT i Send COMNAND STRING to FCB

CALL  GETBYT i et STATUS BYTES (sector size)

RET i
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4081
4082
4083
4084

§ R HH R
SRR S HH
R

4086
4087
4088

S
&
LTI T I T T T TS TR ]

an e s s e

4090

4091
€092
4093
4094
4095
4096
4097
498
4099
4100
4101
4102
4103
4104
4105
$106
4107
4108
4109
110
4111
4112
4113
14
4115
4116
417
4118
4119
4120
121
4122
4123
4124
15
4126
4127
€128 =30FS CA06EA4T0L v COMSTR, 1 i
4129 =3DF4 L406EB4T08 MOV COMSTR+1,FDCSIS §
4130 = i
4131 =3DFF EBB100 383 CALL  XBAIT 7 Send COMMAND STRING to FIC

'

i

ROUTINE BAHE: SIS

FUNCTION: Low level SENSE INTERRUPT STATUS
(used to reset interrupt)

ENTRY VIA: CALL

ENTRY COMDITIONS:  HOME

EXIT ViA: RETURN

EXIT COMDITIONS:  STATUS (returned in ERRBUF)

HHHHHEHHHHHEHHHHHHHHEHHEHHEHHHHHEHHHH HHHHHHHHHHHHHHHHHHHEHHHHH S
HHEHHHHHHHEHHHHHHHE HHHHH
SHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHH HHHAHHEHHHHHHH  HHHHHEH

- e B W B =a sEn Wk WE W = WS WR R R AR We WE wa WE e e wE we s Wk w=a aa we wa we s wa

LI T I T T L I I L L T T N T T L I T T T T T T T T TR U TR}

DsIs: i Set up COMMAND STRING

L
COMMARD STRING (- LEWGTH |
(-~ FOCSIS CONMmND

$132 =3E02 EBCCO0 01 CALL  GETBYT et STATUS BYTES
4133 =305 (3 RET
HH =

D-81



4135
4136
137
4138
4139
4140
4141
4142
£143

4144
£145
4146
147
4148
149
4150
4151
4152
4153
4154
4159
+136
4157
4158
4159
40
4161
4162
4163
L1464
4165
£166
4167
4168
4169
4170
47
Hn
4173
[3v03
4175
4176
“n
4178
an
$180
4181
4182
£183
4184
4185
4186
+187
4188
+189
4190
4191
4192
4193
4194

D-82

T O TR O L L LA L LU L LI LI LT T T VIO L O T O T (I T S T L TR L T VI [ (Y S (O U T

=3E06 B10D
=3E08 C606014848
=3E0D 8700
=3E0F BAIE0248
=313 DIE3
=3E15 DIE3
=3E17 BYIEFF47

=3E18 E85C00
=JEIE EB9200
=3E21 EBADOD
=3E24 (3

3EH
3E83
3E01

FHEHHHHHHHHEHHHHHHHHHHHHEHHHHHHHEHHEH
FEHHHH R R HHHEHHEHHHEE R

R
i
i
i
H
i
i
ROUTINE WAHES
FUNCTION:
ENTRY VIAz

ENTRY CONDITIONS:

EXIT Via:

EXIT CONDITIONS:

"E W M s e R R es wa e WA We WE W4 wE WP MR SR e R WE W e eaa Wk s wA R e

DFORMAT

Low tevel FORMAT A TRACK

CALL

Following variables are set:
DRV, HEAD, TRACK, PATTERM
and DNMAADOR (SEGHENT and OFFSET)

RETURN

STATUS (returned in ERRBUF}

§ I HHEEHE R
FHHEHEHH R R R
R R R HHHH

- e -

DFORMAT: i
nov CL,MRITFHT § CL (- FORMAT CONMAND
mv DHAFUNC,DNAREAD ; DHAFUNC (-- READ DNA COMMAND
nov BH, 00 i
Hov BL,SECTRK i
SHL BXy1 H
S BXy1 H
v DHALENG, BX 5 DNALENG (-- DM LENGTH (SECTRK#4)
i
CALL  SETUPS i Set up CONMAND STRINE and DR
CALL  XWAIT 7 Send CONNAND STRING to FOC
CALL  GETBYT 7 bet STATUS BYTES
RET H
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4195
4196
4197
4198
4199
4200
4201
£202
4203
4204
4205
4206
4201
4208
4209
4210
4211
[Y3V]
4213
4214
4215
4216
217
4218
4219
220
421
an
25
£224
42155
4226
42
4228
4229
4230
4231
4132
4233
4234
$235
4236
4231
4238

LI L T T T O L T T O TR L T T B T LI T U VO SN T T TS TR T (TN TN T N VI R TN TR 1}

FEEEHHHEE R R R R R R
R R R R R R

R R R R R R

ROUTINE NARE: SETUPY

FUNCTION: Set up (9 byte) CONNAND STRING and DitA

ENTRY VIA: 218

y

i

y

H

H

¥

i

!

i

i

1]

?

§  EMTRY CONDITIONS: CL - COMMAND

H Following variables are set:
§ DHARDDR (SEGNENT and OFFSET)
i DHALENG and DHAFUNC
¥

¥

'

H

H

i

i

i

H

i

EXIT V1A RETURN
EXIT CONDITIONS:  HOME

FHEEHHHHHHHHHE HHHHHHHHH R H S
§ HHHEHHHHHHEHHHHHHHHE HEHBHHHEHHHH R

D-83



4239
4240
4241
4242
4243
4244
445
4246
4247
4248
4249
4250
4251
4252
4253
4234
4235
4256
4237
4258
4239
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
an
4212
273
4214
27

D-84

-

SETUP:
3E25 ESTFFF 3047

=3E28 C406ER4709

=3E2D OAOED348

=3E31 BOBEEI4T00

=3E36 7503 3E38

=3E38 80C980
= SETH:
=3E38 B80EEB47
=3E3F ADEX7
=3E42 DOED
=3E44 DOEO
=3E44 DADGEMT
=3E4A AZEC47
=3E4D ADES4T
=3E50 AZED47
=3E33 ADES47
=356 AZEE4T7
=3E59 ADE747
=3E5C AZEF47
=3EGF ADD448
=362 A2FI47
=3E65 A00248
=3E68 A2F147
=3E6B AO0S48
=3E6E A2F247
=JE71 CO06FI4TFF

=3E75 E83100 3EFA
=X G

CALL

nov
OR

£ 4
NZ

R

oy
noy
SHL
SHL
0R

Hov
Hov
ny
oV
nov
nov
v
noy
v
Hov
nov
Hov
nv
oy

CALL
RET

DSEEK

CONSTR, 9
CL,DENSITY
CYLNDDE, 00
SETH

CL, 804

CONSTR+1,CL
AL HEAD
iyl

Ayl

AL, DRV
CORSTR+2,AL
AL, TRACK
CONSTR+3,AL
ALy HEAD
CONSTR+4,AL
AL, SECTOR
COMSTR+5,AL
AL 4BYTSEC
CONSTR+6,AL
AL, SECTRK
CONSTR+7,AL

COMSTR+9,0FFH
oA

- e

- e we . e

5 wwe E en e e WA e we e wE WN a8 R D W A W4 e v s wm e

First do Llow Level SEEK A TRACK

COMMAND STRING

Initialize DHA

{— LENGTH ¢

{~- FUNCTION & DEMSITY & HT

{~= DRIVE & HEAD

(-~ TRACK

{-- HEAD

{~- SECTIR

(— BYTES PER SECTOR
(-~ SECTORS PER TRACK

(- GAP LENGTH
== DL
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4276
aan
278
4219
4280
4281
4282
4283
4284
4285
4286
4287
£288
4289
£290
4291
4292
4293
4294
4295
4296
4297
£298
4299
4300
4301
4302
4303
4304
4305
+306
4307
4308
4309
4310
431
312
4313
31
4315
4316
4317
£318
4319
320
4321

§ B HHHHHHHE HHHHEHEHHHHHHHHHHHHHEHHHHHEHBHBHEHHHHHHHHHHHHHHHE
FHEEHHHHHHHHH
§ HEEEHHHHHHHHH R R R R

ROUTINE NAHE: SETUPS

FUNCTION: Set up (6 byte) COMMAMD STRING and DNA

ENTRY VIA: CALL

ENTRY CONDITIONS: CL - (FORMAT) COMMAND
Following variables are sets
DHAADDR (SEGNENT and OFFSET)

LI T I T T L T I T T T O T T T T T T U [N I (I O I 1)

-h E R WP R eE Wk WE WE e a4 s e WA E E N WA WS eR es e

DMALENG and DMAFUNC

EXIT ¥Ia: RETURN

EXIT CORDITIONS:  NOWE

» wn ek wn e wn we W wa we wn s

1

§ R H I HHHHHHHHHREHHHHHEHEHEHEHH R
¥ HHH HHHEHHH
§ HEHHEHHH R HHH R R R R R

LI L L VI U T L T U T I TR TN TR LR T T B 1]

D-85



an
4323
434
8325
4326
327
4328
329
4330
4331

4333
4334
4335
4336
337
4338
4339
4340
4341
4342
4343
4344

D-86

=37 ES20FF 3047
=3E70 C605EA4706
=3E82 DADED348
=3E86 BROEEB47
=3E8A ADES47
=3E80 DOED
=3E8F DOED
=3E91 DADGE447
=3E95 A2EC4T
=3E98 ADD448
=3E98 AZED47
=3E9E ADD248
=3EA1 A2EE47
=3Emé CLOGEF4750
=3EA? ADDG4S
=JEAC A2FO47
=3EAF E84800
=3EB2 €3

3EFA

SETUPS:

CaLL
"0y

nov
nov

SHL
OR

v
nv
nov

nov
nov

nov

CALL
RET

DSEEK

CONSTR, 6
CL,DENSITY
CONSTR+1,CL
AL,HEAD
ALyl

M’ 1

ALy DRY
CONSTR+2,AL
AL,BYTSEC
COMSTR+3,AL
AL, SECTRK
CONSTR+4,4L
CONSTR+S, S04
AL, PATTERN
CONSTR+6yAL

Dna

- -

First do (ow level SEEK A TRACK

COMABD STRING

Initialize DM

(-~ LENGTH 6
(— FUMCTION & DEMSITY

(== DRIVE & HEND
(-~ BYTES PER SECTOR

(~ SECTORS PER TRACK
(~- GAP LENGTH

{— PATTERN
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4345
4346
347
4348
4349
4350
4351
4352
4353
435
4355
4356
4357
4358
4399
4360
4361
4362
4343
4364
4365
4366
4367
4368
4369
4370
431
an
431
4374
4375
4376
43n
4378
431
4380
4381
4382
4383
4384
4385
4386
4387
4388
4389 XUAIT: H

4390 =3EB3 EB3200 ki1d] CALL  MOTORCK 7 SWITCH MOTOR (M

4391 = H

4392 =3EB6 BAZEEA47 Hov CHy CONSTR 7 CH (- COMMAND STRING LEMGTH
4393 =3EBA BBEA4T Hov BX,0FFSET CONSTR; BX (— Addr of COMMAND STRING
43% = XUAIT1:

4375 =3EBD 43 I BX
4396 =3EBE EB2000 3EEY CALL  FDCRDY § Wait until FOU is ready

4397 =3EC1 8407 1oV ALyBYTE PTR [BX]; AL (-- next CONMAND STRING byte
4398 =3E(3 E651 ot Deono, AL # Send byte to FIX

4399 =3e(S FECD DEC 4] i Decresent counter

4400 =3EC7 75F4 3EBD Mz AWAITL Loop until Last byte

401 =

4402 =3E(9 EB1500 k13 CALL  FDCRDY
o3 =

4404 =3ECC BOO7 Hov ALy 07
4405 =3ECE E624 T ONANB, M
4406 =3ED0 €3 RET

4407
4408

§
;lllilllllll!!{il{llllllllIllllllilllIl{l{i'lllICIlllllll!lili!llllll{ililllll{
§ HHEHHHHHH R

ROUTINE MAME: XWAIT

FUNCTION: Send CONNAND STRING to FOC

ENTRY VIAz CALL

ENTRY CONDITIONS:  NOME

EXIT Vias RETURN

EXIT CONDITIONS: (L - preserved

4 GR R s wh R M WA MU e N wE WE WK WE R e e MR R e ww e e e

§ HHEHHHEHHEHHHHHHHBHEHEHHEHHHHHHHEHHHEHHHHHEHHHHHEHH EHHHHE SR
§ R EHEHHHEHEHHH R HHHH
§ HEHHEHHHEE U R R HHHHE R HHHHEEHH HEEHHE

- .

LTI T S T T T VI (I LI TS O LI I N (S N T T T (I B TR

Wait mtil FOC is ready

Disable DA CHANNEL
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4409
410
4411
412
H13
14
4415
4416
4417
4418
4419
20
4421
H2
4423
424
L275]
26
H2
4428
4429
430
4431

EEHEHHHHHEEEHHHHH R HHHHH HHEH HH
R R HEE SHHHHEH HEEEEE SHHEE
FHHEHHEHHEHH L R R R R R R

ROUTINE MARE: GETBYT

FUNCTION: Get STATUS BYTES into ERRBUF

ENTRY VIA: CALL

4433
434
4435
436
4437
438
4439

ENTRY COMDITIONS:  NOME

EXIT VIA: RETURN

4441
4442
4443
44
4445

EXIT COMDITIONS:  KOME

MN L WE WE MY W WE WE WA R WE WS e WE WE teE MR MR S U WA e A R E AR W R R we wE ek ek e wE s

$HEEEHEEEHEEHHEE R HHHHEHHEHEHHHHEHHHHHH R HHHH R HHEEHE
§HHEHEHH A R R R R
§HEERERRE R HHHHEHHEHH I HEEHHHOHHHHH  HH R R R R R

4447
44438
4449
4450
4451
4352
4433 GETBYT: H

445¢  =3ED1 BBF447 H0v  BX,OFFSET ERRBUF; BX (-- Addr of ERROR BUFFER
4455 = GETBYTI: H

4456 =3ED4 E451 N ALyFDCRA 7 Read STATUS BYTE fros FIX
4457 =3EDé 8807 oy BYTE PTR [BX3,AL; into ERROR BUFFER

4458 =3ED8 43 N BX H

459 =3ED9 E80500 3EEL CALL  FOCRDY ; Mait untit FOC is ready

4460 =3EDC AB40 TEST  AL,40H 3 Check if FDC has another byte
4461 =3EDE 75F4 3ED4 INL GETBYT1 i Jusp to fetch next byte

482
4443 <3EED €3 RET ;
44 =

.
1
.
1

*
]
NE N H LM B H R MR H N H MW N RN OH N
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"""""" HHHHEE R
PR R R A RS A
S HEHHHHHEHH R R

ROUTINE NAME: FOCROY

FUNCTION: Hait until FOC is ready

ENTRY VIA: CALL
487

ENTRY CONDITIONS:  NOME
4490
4491
4492
4493
4494
495
4496
497
4498
99
4500
4501
4502
4503
4504
4505
4506
4507
4508 FDCRDY: H

4509 =3EE1 E450 L] AL, DSTAT 7 AL (-~ DISK STATUS

4510 =3EET ABBD TEST  AL,80H i Test NASTER REQUEST BIT

4511 =3EES 74FA 3EEL J1 FDCRDY 5 Jusp if no MASTER REQUEST (means: in executiom)
$512 = i

4513 =3EE7 (3 RET § Return if FOC is ready

4514 =

EXIT Via: RETURN

EXIT CONDITIONS:  WONE

4 e N WP e ame N R s e AN B wh s e ME e e Wk N R P R W N AR WA s WM we e W wE WY

§ HEREHHHEHHHE R HHHHHHHHHHH EHHHEHHHEHH
FHHHHHHHE HHHHHHEHHH HHHHHHH HHEHHHHHHH HH TR
§ HHHHHHHHHHEHHEHHESHHHEHH EHEHHHHHEHHHHHHEHHEHHOHHH B HHH R

.
i
i
i

F LI T T T (I T T T L L T T L L O (O T T U (O T BN TS VI T B LI T TS I T T L T (O C O L IO O I (B T S (R (A TR 1]
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4519
316
517
4318
4519
520
4521
22
£
4924
4525
43526
4521
H28
L)
930
4331
4532
4533
4534

4336
4531
4538
4539
4340
4541
4542
4543
4544
4545
4346
4547
4548
4549
4330
4551
4552
4533
4534
4555
4356
4557
4338
4359
4560 =3EE8 E413
€561 =3EEA 2401
4562 =3EEC E614
363 =3EEE 7501
4564 =3EF0 (3
4365 =

LI I T U T T T T O T T VIO N LI O L S (O (O T T O T I U T T O U T I O U R L LI I I

4367 =

4568

4569 =3EF4 D40A
4570 =3EF6 4B
4571 =3EF7 75F8
41 =

4373 =3EF9 €3
Hu =

D-90

4566 =3EF1 BBFFFF

3EFL

3EF$

§ HERHEHHEHEEHHEHHHHHHEEBHHEHHHHHHHEE R HEEEHEHHEHHEHHEHHEHEN HHHEHHE
R H S HH H S
FHEHER R R R R R ER R R R A

)

¥

1]

i

i

7 ROUTINE MAME: HOTORCK
y

i

¥

1

!

3 FUNCTION: Check if sotor is on
H

]

]

i

7 ENTRY VIA: <. 18

!

]

i ENTRY CONDITIONS:  MONE

!

]

i

¥

i EXIT vias RETURN
i

i

§  EXIT COMDITIONS:  Hotor is on
i

H

i

NOTORCK: i

IN . AL,SYSSTA 3 AL (-- SYSTEW STATUS

AND AL, 01 § Test DISK MOTOR ON BIT

oy HOTOROM, AL § Switch sotor on

JNL HOTORCK1 i

RET i Return if motor vas on
HOTORCK 12 P

Hov BX,DFFFFH § Vait sose tise if sotor was off
MOTORCK2: §

At i (83)

DEC BX )]

Wz NOTORCK2 § (8) =93 CLOCKS ® FFFF = 1 sec

y
RET H
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575
4576
877
4578
L)
4380
4581
4582
4383

4383
4584
4387

4589
4590
"9
4592
4393
4594
4595
4596
597
4598
4599
4600
+601

403

4405
4604
407
4408
4409
4610
411
4612
413
4614
15
461
417
4418
%19

LI T T T (T L (I T L O T I I T O T T T T T T T TS T T (T T T T T U TR T SO TN [ (I (T}

§ HEHEHHEREEHHEHEHHEHHEEHH R HEHHHHH R R
F R R A HHHEHEH T
3 HHHEHEHEHHHHHEHHHHEEHEEHHHHHE R HEEHHHHEHEHHEHHHHEHHEHHH R HHE

ROUTINE NAMIE: Dith -

FUNCTION: Dt routines

ENTRY VIA: tALL

ENTRY COMDITIONS: Following varishlies are set:
DIAADDR (SEGHENT and OFFSET)
DUALENG and DMAFUNC

EXIT VIA: RETURM

EXIT COMDITIONS:  NOME

e WR wh en e WS MR W We Wh WA WA A wE e N WS WA WS W W R e wh e W WS N WE WA W WA e wn

§HEEEHHHHHEEHEHEHEHEHHHEHHHEHHH R R HHHHHEHEHHHHHRE R R EHEHHHHHHHH
yHEHHHHHH R
7 HEHERHEHHHHHHHHHHHHEHHEHHEEHHEHHHHEEHHEHHHHBHHEHHHHHHUHEHHHHHE

- wu -
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4620
21
422
4623
624
4625
4626
47

432

4655
+656
4657

4639

=3EFA ADD148
=3EFD E628
=3EFF A1FD47
=3F02 DEQ
=3F04 D1ED
=3F06 D1EQ
=3F08 DIED
=3F0A 0306FB47
=3FOE E626
=3F10 8AC4
=3F12 Eb26

=3F 14 ALFF47
=3F17 48
=3F18 E627
=3F 1A 8AC4
=3F1C E627

=3FiE B&OO
=3F20 B2ED
=3F22 800200

=3F25 AIFD47
=3F28 DOEC
=3F24 DOEC
=3FX O0EC
=3F2E DOEC
=3F30 0204

=3F32 £
=3F33 BO03

=335 E62A
=3F31 (3

D-92

Ditaz

wr
v
our

DEC
out
oV
our

fov

Hov
SHR

1]

oy
ot
RET

AL, DHAFUNC
DHAlNO, AL

A%y DHARDDR+2
AXy1

Ay 1

O

Ayl

AX, DIAADDIR
COADyAL
ALy
C0ADyAL

AX, DWALENG
AX

Core,aL
ALy
COTC, AL

D, 00
0Ly BANK
DLy00

AXyDHAADDR+2
Ayl

Ally1

M1

Ay 1

DLyAH

0X,AL

A, 03
DMANB AL

i OHAFUNC (— DMA FUNCTION
5 OUT MODE

AX (— DIth SEGHENT

AX {-- absolute addr within BAMK
T DA ADDR low

o

OUT DA ADDR high
AX (- DA LENGTH
UT D LENGTH Llow

DX - BAMK 0 initialisation
DX - next DAMK if SEGUENT + OFFSET ) 4K

AX (— DHA SEGHENT

DX (- BANK SELECT PORT

'
i
i
i
]
i
i
i
i
i
i
i
i
i
¥
§ OUT DA LENGTH hish
'
i
i
i
i
i
i
i
§
i
i
i
i SELECT BAWK

i
§ Enable FDC CHAMMEL
i
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4660
1
4662
4663
+hbé
4665
66
4667
48
4649
670
4571
72
4673
74
4675
4676
4617
4678
4619
680
4631
4682
4683
4684
4685
4636
4687
488
4689
490
4691
92
4693
94
4695
696
4697
498
4699
4700
41
4102
4703
4704
4105
4106
410
4708
4709
4110
4111
4712
4113

L T VI I I O T T N ]

=3F38 BOSS
=3F 34 E4C4
=3F3C BOAA
=33 E6C3
=3F40 E4C4
=3F42 3055
=3F44 7504
=3F4b E4C3
=3F48 30AA

"
<
ES
b2

=348 S0
=3F4C 33
=3F40 51
=3F4E 32
=3F4F A0048
=3F52 891100
=3F35 BADDDD
=3FS8 F7F1
=3F5 50

=3F3 8AC2
=3F3D E6C3
=3FF BALEDA4S
=3F63 BAFB
=3F65 BIE30106
=3F69 DOC7

IFéA

APPENDIX D
IF NOT LOADER_BIOS
INCLUDE C=WIPINC.SEG
i
FHHH O HH B
it ¥
3% CHECK IF NINCHESTER DRIVE IS [}
3% COMNECTED AND POMERED OM. [
H [}
§¢  EXIT: ZERO FLAG OK = DRIVE READY ¥
¥ [
R
H
FIXREADY:
flov AL,
[1}] CYLLOyAL FOUTPUT PATTERN TO R/W PORY
nov AL, DAAH
T SECHO, AL
I AL, CYLLD FREAD PATTERN BALK AND COMPARE
cne AL, 554
ML FIXREADY1
jt] #L,SECKO
cnp AL, DARH
FIXREADY1:
RET

¥ HHEHEHHHHHHEEHHHHHEHHHEHHHHHEHH HHHEHEHEHEH

i VINCHESTER DISK DRIVER
i ENTRY:

& EXIT:

PARANETER BLOCK FILLED P
STATUS BYTES IN PARMI.
BLOCK UPDATED AKD ALL
REGISTERS SAVED.

LR NI

§ HHHEHHHHHHHEHHHHHHH R R R R TR

1

FIXDR: PUSH
PUSH
PUSH
PUSH
nov
ny
v
oy
PUSH
oy
our
nov
"oy
N0
ROL

X
8X
X

[1}]

AX,NORD PTR BIPAR+2 F6ET LOGIC SECTOR NUNBER
17

DX»0

4 FCALCULATE CYL/HEAD

aX

AL,0L

SECHO,AL $SET SECTOR NUNBER
BL,BYTE PTR WIPAR FGET DISK UNIT &

BH

¥
8X,0601H
“Bhyt §SET DRIVE
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4714

4715 =3F6B 0ADF R BL,BH $SET UNIT

4716 =3F6D DOC3 ROL BLy1

4717 =3F6F 58 POP ax

4718 =3F70 30 PUSH A

4719 =31 2401 AND AL, 010 F6ET HEAD BIT

4720 =373 DAG3 R AL,BL

4721 =3F75 0CAD 13 ALy SOHREG ECC/CRC AND BYTES PER SECTOR
4722 =3F77 E6CH our SDH,AL $SET ECC/CRC-BYTES/SECT-DRIVE-HEAD
4123 =3FN 58 PopP AX

4724 =3F7A D1CB ROR Aly1

4125 =3FIC E&C4 T CYLLO,AL $SET CYLINDER LOM
4726 =3FTE BDE403 AND Ay 03H

4727 =381 BAC4 Hov AL, ot

4728 =383 E6LS our CYLHI, AL $SET CYLINDER HIGH
4129 =3F85 E4CT L] ALy STAT F6ET DISK STATUS
4730 =3FB7 A20E4R nov BYTE PTR WIPAR+4,AL

4731 =3FBA 2480 #ND AL, CBUSY FCHECK IF CONTROLLER BUSY
4732 =3F8C 7516 IFaé M FIXD3

4733 =3FSE ADOB4S Hov AL, BYTE PTR WIPAR+L

4734 =3F91 E6C7 out CONND, AL $SET FUNCTION

4735 =3F93 24F0 ARD L, OFOH

4736 =395 AN P ALJIREAD

4137 =3F97 7416 3FaF 4 RD 60 READ DATA

4738 =3F99 3030 e ALy NIURITE

4739 =3F98 THE 3FEB a w 560 WRITE DATA

4740 =3F9D 3050 0 ALFORMAT

741 =3FF 7446 Ie7 J WR0 G0 FORMAT OME TRACK
4742 =3FA1 EY5BO0 3FFF o [.v} $SEEK OR RESTORE
4743 =3FMk E4CH FDD3: IN AL, S0H

4744 =3FAb OC18 U] ALy 184

4745 =3FA8 E6CH or SDH, AL FCLEAR DISK LANP
4746 =3FAh 5A Por DX

4747 =3FAB 59 Pop 41

448 =3FAC 5B Pop N

4749 =3FAD 58 POP AX

4750 =3FAE (3 RET

451 = 3

47582 = i

4753 = H

i = ; HHHH

4155 = H & READ ROUTINE ¥

475 = H HHHHHHHH

4157 = i

4758 =3FAF EBIFOO 3FD1 RD: AL WAIT FUAIT UNTIL READ COMPLETE
4759 =3FB2 1E PUSH DS

47640 =3FB3 BBIEI2R Hov BX,M0RD PTR VIPAR+S $GET OFFSET

4761 =3FB7 BE1E1048 Hov DS,0RD PTR WIPARHE $EET SEGMENT ADDR.
4762 =3FBB B90002 Hov CXy512 INPUT COUNT

4763 =3FBE E4C0 RD2: IN ALy DATA $INPUT DATA

4764 =3FCO 8807 MV BYTE PTRIBXJ,AL $SAVE INPUT

4765 =3F(2 43 N BX

4766 =3FC3 EOF9 3FBE LOOPNZ RD2 CONTINUE UNTIL ALL BYTES IN BUFFER
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4767
4768
4769
4170
411
4n
41M3
174
LE]
4176
&am
4778
4779
4780
4181
4782
4783
4784
4785
4786
4787
4788
4789
4190
4791
4792
4193
419
4795
4196
tu
4798
4199
4800
4801
4802
4803
304

4806
4807

4809
10
4811
H#12
4813
L)
4815
4816
4817
4818

=3F(5 83F900
=3FCB 7404
=3FCA E4CO
=3FCC E2FC 3FCA
=3FCE IF RD4:
=3FCF EBD3 3Faé

3FCE

[ T T S ]

=3F01 BT
=3F03 2480
=3FD5 75F4
=3F07 E4L7
=3F09 A20E48
=3F0C D008
=3FDE 7201
=3FEQ (3

= 4
=3FE1 B
=3FE3 A20F48

=3FE6 (3

3F01

IFEL

[T N TR T}

f 2L
(=1
-~

=3FE7 BO1L
=3FE9 E4C2

=3FEB IE
=3FEC 8B1E1248
=3FF0 BE1E1048
=3FF¢ 890002
=3FF7 BAD7
=3FF9 E4CO
=3FFB 43
=3FFC E2F9
=3FFE IF
=3FFF EBCFFF
=4002 EBAD

WR1:

JFF7

301 WR2:
3k

[T
ETRCTN

APPENDIX D

iBUT STOP BEFORE BUFFER ADDR. WRAP AROUND

chp 0

J RD4

)] AL, DATA

LOOP  RO3

POP ]

JHPS  FIXD3
HH R R
* UAIT ROUTINE §
HEE

L] AL, STAT

HND 4L, CBUSY

ML UALT

)t} AL, STAT

oV BYTE PTR WIPAR+4,AL

RCR ALyl

X ER1

RET

N AL, NIERROR

noy BYTE PTR WIPAR+S,AL

RET
EHEE
€ WRITE ROUTINE %
EHEH S

oV LY

our SECNT,AL

PUSH DS

hov BX,WORD PTR WIPAR+E

nv DS, W0RD PTR WIPAR+S

v ¢X,512

nv  AL,BYTE PIRIBX]

]3] DATA AL

Lo BX

LOOP  WR1

POP 1]

CALL  WAIT

JiPS  FIXD3

ENDIF

$CLEAR CONTROLLER BUFFER

F6ET STATUS

$LOOP UNTIL DISK READY
SAVE STATUS

JUMP IF ERROR CONDITION

$6GET ERROR STATUS
FSAVE STATUS

§SET SECT COUNT FOR FORMAT

$BUFFER ADDR. (OFFSET)
SBUFFER ADDR. (SEGMENT)
FINPUT COUNT
6ET BYTE FROM BUFFER
FOUTPUT DATA

SWAIT UNTIL FURCT. COMPLETE
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INCLUDE C:KBDNGRC. SEG

© e Mo WS we MR e WA We W3 WE WE WA WA M2 WA WA WS wh Wa e

§
L T T T O T T T T T S T TR TR LI T T I TR TR 1}

5& ROUTINE MAMES KEYST
7% FUNCTION: 6ET KB STATUS

ENTRY VIA: JUnp
& ENTRY CONDITIONS: NOME

& EXIT VIAz RETURN (TO BDOS)

3% EXIT CONDITIONS: AL = 00 -) NO CHARACTER READY
4871 it AL = FF -) CHARACTER READY
872
4873
4874
4875
4876
877 = KEYST:

4878 =4004 SOIE1448FF e FURACT, OFFH # CHECK IF FUNCTION ACTIVE

4879 =4009 7407 4012 J CHAR_READY § IF SO RETURN

4880 =400B £441 N AL,BYTE PR RSKEY 3 FOR PERFORMANCE REASONS, THE "IN” IS

DONE HERE

-
W M W e R M W e W

$HEHHH S H EH I HH R

-
3

I T T L O | T T T T TS T TR TR T TR T 1]
-

4881 = § (NOT IN THE PIM)

4882 =4000 2401 AHD AL, KBOATBS i CHECK FOR CHARACTER READY
4883 =400F 7501 4012 M CHAR_READY

4884 =4011 €3 RET 7 AL =00 -) MO CHAR. READY
4885 =

4886
4887
4888
889
4890
4891
4892
4893
4894

CHAR_READY:
012 BOFF MV ALOFFH i AL = FF -) CHAR. READY

[T )
>

KEYST_EWD:
014 (3 RET

nowon o
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4895

£896 =

[ §EHHHHEEE

4898 = Hi ¥

4899 = Hi ¥

4900 = Hi )

801 = H [}

4902 = 7% ROUTINE MABES KEYIN [

4903 = 7% FUNCTION: GET CHARACTER FROM KBD *

4904 = H] [}

4905 = & ENTRY VIA: JinP ]

4906 = & ENTRY COMDITIONS: MOME [

907 = Hi [

4908 = 7% EXIT VIA: RETURM (TO BDOS) [

4909 = 5% EXIT COMDITIONS: AL = CHARACTER ]

4910 = H] [}

011 = $HA

4912 =

K13 =

014 =

4915 = KEYINS

4916 =4013 B0TEI448FF ¥, FURACT  OFFH 3 CHECK FOR FUNCTION ACTIVE
4917 =401A 2434 4056 JE KEYIN2 i IF 50 Juw

918 = KEYINL:

4919 =401C EBE201 £201 CALL  KBD_IN + GET CHAR. FROR KED PIN
4970 =4D1F 309E e AL, 9EH 7 CHECR FOR HEBREW OM

4921 =021 7449 404C 3 HEBREW_ON

4922 =4023 309F o ALy IFH 3 HEBREW OFF?

4923 =025 44C Lli24] J1 HEBREW_OFF

4924 =4027 3CAD %, 4 AL, 0ADH

4925 =4029 T340 4048 J8 KEVIN_END § RETURN VALUES ( a0

4926 =4028 3(B3 o AL, 083

927 =4020 7610 O3F JBE FUN_CHECK § A0 - B3 -} FUMCTION KEY VALUE
4928 =402F 3CC0 o ALy 0COH

929 =403t 7269 401¢ 8 KEYIN] 3 B4 - BF -} INVALID EMTRY
4930 =4033 303 e ALyOD3H

4931 =4035 7608 403F JBE FUN_CHECK 3+ C0 ~ D3 -} FUNCTION KEY VALUE
4932 =4037 3(E0 e ALy OECH

4933 =403% 72E1 401C B KEYIN1 5 D4 - DF -) IMVALID ENTRY
4934 =4038 3(F3 onp AL,OF 3

4935 =403 7700 4010 J KEYIN1 3 E0 - F3 -) FUNCTION KEY VALUE
4936 =

K937 = FUM_CHECK:

4938 =403F 2EBO3ESF2500 cp CONFIGFL , 00H 5 CHECK FOR CONFIG-FLAG SET
4939 =445 7724 4068 J& KEVIN_END + IF SO RETURW FUNCTION CHAR.
4940 =4047 E83000 4074 CALL  FUNSET i SET POINTER TO-START ADDR. OF FUMKCT.
4941 =4044 300000 % 4 AXy D0H 5 IF FUNCTION LENGTH = 0 -} INVALID
4942 =404D 7507 4056 JNL KEYIN2

4943 =4D4F (606144800 nov FUMACT,0 5 RESET FUNCTION ACTIVE FLAG
4944 =404 EBCS 401C JHPS  KEVINL

4945 =

e = KEYIN2:

4947 =4056 BBIE1548 nov BX, FPOINTER
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4948

4949 =4054 8AQ7 nov ALy (BX] 7 GET FUMCTION CHARACTER

4930 =405C FF041748 i FPOINTER 7 POINT TO MEXT CHARACTER OF FUMCTION
4951 =4060 FFOE1748 DEC FOHARCHT 7 DECRENENT FUNCTION LENGTH
4952 =4064 7505 4048 N2 CKEYIN_EWD 7 UAS IT THE LAST CHARACTER?
4933 =4066 (606144800 nov FUNACT , 00K i IF 50, RESET FUNCTION ACTIVE FLAG
4954 =

4935 = KEYIN_END:

4956 =4068 (3 RET

4957 =

4958 = HEBREW_ON:

4959 =4060 C4D6IBBFF nov HEBREW, OFFH

4960 =4071 EBA? 01 MPS  KEYINL

4961 =

82 = HEBREW_OFF:

4943 =4073 (606384800 v HEBREY, DOH

4944 =4078 EBA2 401C HPS  KEYINL

4965

4966 =

4967 = Hortiiititiiih ] FEEEEER HEHHHH

4968 = it §

4969 = H 1]

470 = H *

81t = H +

49 = it ROUTINE NARES FUNSET *

“n = #% FUNCTION: GET START ADDRESS OF FUNCTION +

8974 = it L]

8l o= 7% ENTRY VIA: CALL *

4976 = 3¢ EWTRY COMDITIONS: AL = FUNCTION WUMBER [}

“an = H 1

4978 = 3% EXIT VIAz RETURM [

“wn = #% EXIT COMDITIONS: FPOINTER = START ADOR. OF FUNCTION  #

4980 = i FCHARCNT = LENGTH OF FUNCTION i

4981 = i FUNACT = FF -} FUNCTION aCTIVE ]

4982 = Hi [

4983 = JEHEE R

4984 =

4985 =

4986 =

4987 = FUNSET:

4988 =407h 240F AND AL, O1FH § CLEAR BITS 8...6

4989 =407C 3C14 o AL,20

4990 =407E 7713 4093 J FUMSET_END § FUNCTION MR. ) 20 -) INVALID FUNCTION
4991 =4080 BACE nov (LyAL

4992 =4082 FEC1 pt o oL

4993 =4084 ES0DO0 4094 CALL  GETFPOS § GET POSITION OF FUNCTION IN FUNTBL.
4994 =4DB7 A31248 v FCHARCHT 1 AX § LENGTH OF FUNCTION -) FCHARCHT
4995 =408 871148 nov FPOINTER,BX § SAVE START ADORESS OF FUNCTION
4996 =40BE C4061448FF nov FUNACT ,OFFH § SET FUNCTION ACTIVE FLAG

4997 =

498 = FUNSET_END:

4999 =4093 (3 RET

D-98



SYSTEM TECHNICAL MANUAL APPENDIX D

5000

5001 =

5002 = § HHEHHHHEH R R R

003 = 3 s
5004 = i *

5005 = i '
5006 = i *

5007 = $% ROUTINE WANE: GETFPOS s
5008 = i% FUNCTION: GET POSITION OF FUNCTION IN FURCTION TABLE &
5009 = i* ¥
5040 = i* ENTRY YIA: CALL *

5041 = +¢ ENTRY COMDITIONS: CL = FUNCTION WUMBER '

5012 = i '

5013 = i EXIT VIA: RETURM '
504 = §# EXIT CONDITIONS: AX = FUNCTION LENGTH "

5015 = i BX = START ADDRESS OF FUNCTION N
506 = i s

5017 = SRR HHHHH SR H R
5018 =

5019 =

5020 =

5021 = GETFPOS:

5027 =409 BOBD2S MY BP,OFFSET FUNC_TABLE  ; GET START ABDRESS OF TABLE
5023 =4097 BEDDDO WV S1,00004

5024 =409 B500 MY CHyOOH 7 CK = COUNTER

7

502 = GETFUN:

5027 =409C 8802 Y AX,[BPHSI } GET LENGTH OF TABLE ENTRY
5028 =409E 03F( DD SI,AX 5 ADD LEMGTH OF ENTRY TO OFFSET POINTER
5029 =408 E2FA 409 L00P  GETFUM

030 =

5031 =40A2 48 BEC X

5030 =4043 48 MM 7 DECREMENT LEWGTH

5033 =404 1870 S8 SIA 7 UE NOW POINT T0 THE END OF THE
5034 =4044 SBOE HY  BX,SI i FUNCTION, S0 SUBTRACT THE LENGTH
5035 =40AR 0300 A0 BX,BP 7 T0 GET THE START ADDRESS
503 =

5037 = 6FP_EWD:

5038 =40Ah C3 RET
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5039

5040 =

5041 = R R

5042 = i ¥

5043 = Hd ¥

344 = i ¥

5045 = i ¥

5046 = #% ROUTINE NAME: GETFCHAR ¥

5047 = % FUNCTION: ERASE THE FUNCTION TG BE CHANGED ¥

5048 = ¥ [

5049 = 7% ENTRY VIA: Jup ¥

5050 = §& EWTRY COMDITIONS: CL = FUMCTION MUMBER ¥

3051 = 13 %

3052 = §& EXIT VIA: RETURN ¥

5053 = 7 EXIT COMDITIGNS: NONE *

304 = it ]

5055 = R R R

5056 =

5057 = GETFCHAR:

3058 =40AB B80E1943 Hoy FRCCHAR, CL 3 SAVE FUNCTION NUMBER

3059 =4DAF BOE1IF M CLyIFH 7 CLEAR BITS B..6

5060 =40B2 FEC1 H <8

3041 =4084 ESDOFF 4094 CALL  GETFPOS § GET PDS, OF FUNCTION

5042 =40B7 BY1E1AE Hov FHSTR,BX i SAVE START ADDRESS

5063 =408 BY1E1C48 Hov FHACT,BX 7 OF FUNCTION

5064 =408F 0308 ADD 8XyAX ; ADD LENGTH OF FUNCTION

5065 =40C1 8803 Hov DXyBX § DX = END ADDR. OF FUMCTION TO
BE CHAMGED

5066 =40C3 B114 nov {L,20 3 GET POSITION OF LAST FUNCTION

5067 =40C5 EBCCFF 4094 CALL  GETFPOS 5 (§20) IN FUNCTION TABLE

5068 =40(8 0308 ADD BX;AX # CALCULATE LENGTH OF FUNCTIONS

5049 =40CA 2BDA SuB BX,0X § FRON ACTUAL FUMCTION T0 END

5070 =40CC 8BCB v €X,8X

5071 =40(E 891E1E48 nov RSTLEN,BX # OF FUNCTION TABLE AND SAVE IT

5072 =4002 88F2 v SI,DX 3 START ADDRESS OF ACTUAL FUHCTION

5073 =40D4 SB3E1MB nov DI, FHSTR # GET LENGTH OF FUNCTION

5074 =40D8 FC ¢t

5075 =4009 F3M REP NOVS AL,AL

5076 =40DB 893E2048 Hov FNEND, D1

5077 =40DF (70622480200 noy FMLEM,2 5 SET FUNCTION LEWGTH = 0

5078 =4DES C7060744F140 nov ORB_ADRS, OFFSET CHAN_CHAR + SET ADDR. OF “CHAMGE FUNCT. CHAR."

ROUTINE
5079 =40EB BOOE044401 13 STATUS_FLAG, DROFLE 5 SET DATA REQUEST FLAG
5080 =40F0 (3 RET
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5081
5082
a3
5084
5085
5086
5087
5088
3089
5090
5091
5092
5093
5094
5095
5096
5097
5098
5099
5100
5101
5102
5103
514
5105
5108
5107
5108
5109
5110
i1
Si2
5113
S114
5113
S114
Sy
5118
5119
5120
S
5122
5123
5124
5125
5126

= i

= 1

H H 1

z H §

= ]

= 74 ROUTINE WAMES CHANCHAR

= 7% FUNCTION: INSERT ONE CHARACTER IN FUNCTION TABLE
= HJ

= & ENTRY VIA: Judp

= i EMTRY COMDITIONS: CL = CHARACTER
= H ]

= & EXIT VIAz RETURM

= 7% EXIT CONDITIONS: NONE

= H

= H 4

= CHAN_CHAR:

=40F1 380E1948 onp FHCCHAR,CL

=40F5 743A 4131 3 CHAN_END

=40F7 BOBE2448FF %4 FHERRy OFFH

=40FC 7220 4128 B CHAN_CHAR_END
=40FE 8AD1 nov DLyCL

=4100 FFOA2248 I FNLEN

=4104 FF062048 1L FREND

=4108 BaCD2Y nov AX,OFFSET FUN_END
=410B 39062048 o FHEND, AX

=410F 7733 4144 J& FUN_ERR

=4111 FD §T0

=4112 A12048 v AX)FHERD

4115 48 DEC AX

=¢116 BBF8 nov DI,4X

=4118 48 DEC AX

=4119 8BF0 v SIAX

=4118 8BOE1E48 v CX,RSTLEN

=¢11F Finé REP HOVS  ALAL
=4121 BB3E1C48 nov 01, FNACT

=4125 8815 nov [DIL,0L

=4127 FFO61C48 I FHACT

= CHAN_CHAR_END:

=4128 BOOED44401 R STATUS_FLAG,DRAFLG
=4130 (3 RET

APPENDIX D

HEEHHHHHHHHE R HHHHHHHHHHEHH

W W e W e M W R

HHEHHEHH R HHH T

7 16 CHAR, = FUNCTION & ?
7 IF YES, IT'S END OF FUMCTION
§ HAVE WE GOT AN ERROR?
i

IF S0 MMP TO THE END

i INCREMENT FUNCTION LENGTH

7 END OF FUNCTIONS WILL MOVE 1 BYTE

i DID WE REACH EMD OF FUMCT. TABLE?
7 IF S0 60 TO ERROR ROUTINE
3 SET REVERSE DIRECTION

i MOVE REST OF FUNCTIONS OME BYTE

i INSERT CHARACTER AT CURRENT LOCATION
§ POINT TO NEXT LOCATION

i SET DATA REQUEST BYTE
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127
3128
5129
§130
5131
5132
5133
5134
5135
513
5137
5138
5139
5140
5141
5182
5143
44
5145
5146
5147
148
SH19
5150
513t
5152
5133
515
5135
3156
5157
5158
5159
3160
9161
5162
5163
Si64
5185
9166
5167

D-102

Honow

CHAN_END:
=4131 BOIE2448FF (P FMERR,OFFH § DID UE GET AM ERRIR
=413 7232 4164 » FUN_ERR_DISP i IF YES, 60 AND DISPLAY IT
=4138 A12248 moV AXFNLEN 7 LENGTH OF FUNCTION
=413 883EiA48 nov DI, FNSTR i IS FIRST UORD OF
=413F 4F DEC DI
4140 4F DEC DI i FUNCTION ENTRY
=4141 8903 v (0I,AX

=4143 €3 RET

jeee THIS ROUTINE IS ENTERED IF THE END OF FUNCTION TABLE WAS REACHED

FUN_ERR:
=4144 (606244800 KOV FHERR,O0H i SET FUNCTION ERROR FLAG
=4149 8BOE1E48 nov  CX,RSTLEMW
=414 8B3E1ME mv  DI,FNSTR
=4151 88341048 nov SIFRACT
=415 FC [¢1]
=4156 FIM REP  MOVS ALAL 3 ERASE ALREADY ENTERED CHAR.
=4158 BB3E1ME nov DI,FNSTR
41X 4F bEC 0
=413D €60500 NV BYTE PTR LDIJ,0
=4160 4F DEC
=4161 (40302 "V BYTE PR [DI)y2 § SET LENGTH OF FUNCTION = 0
=4164 BO0EQ44401 R STATUS_FLAG, DRAFLE 3 SET DATA REQUEST FLAG
=4169 €3 RET

i DISPLAY ERROR MESSAGE IF EMD OF FUNCTION TABLE HAS BEEN REACHED

FUK_ERR_DISP:
=4164 BB2348 Hov BXyOFFSET F¥_ERR_JIESS
=416D EBCSED X35 CALL  ERRDISP
=4170 ESSAEE pign] CALL  ERR_DISP1

=4173 (3 RET
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-n e wE an s WS we wa R MA Wa WS WE wE We WE WS e W wH v wE

amE e e e WU e WS swE WE WS WE s am WO WS WA WA WS WA WA e R wa Wé wa s

IMCLIOE C:KBOPINC. SE6

HHEHHH
KEYBOARD
PInN

===ﬂ=§
Tz

i

SHHHEHHHE

ROUTINE WAME: KBO_INIT

FUNCTION: INITIALIZE THE KEYBOARD AND GET ITS LAWGUAGE CODE

ENTRY VIA: CALL

ENTRY CONDITIONS:  MUST BE FIRST ROUTINE OM KEYBOARD AFTER THE POMER WP

EXIT VIA: RETURN

EXIT COMDITIONS: AL = LAMGUAGE CODE (OOH - O7H)

|
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5249

5267

=4174 BOOL
=4176 E&41

24178 E441
24174 ASD1
=170 T4FR
=417E E441
=4180 4880
=4182 7505
=4184 E440
=4186 ESEFFF

=4189 E44D
=4188 Co063C4807
=4190 20063048
=4194 24F8
=4196 890300

=4199 3A043048
=419 4K
=419F 8006304810
=41M B02£304810
=41A9 E2EE

=41A8 B03E3C¢B01
=4180 763F

=4182 B03E3C4810
=4187 M38

=4189 BO3EIC4811
=418E 2431

=41C0 BO3EI(+4823
=4105 7424

=41C7 BO3EIC4832
=410C 7419

=41CE 2ECA06C4202C
=414 2ECA06D4202C
=414 BFDE2A
=4100 C40SIE
=480 47

=41E1 C6051F
=41E4 £91600

=41E7 BFD82A
=41EA COOS9E.
=41ED 47

=41EE CA059F

=41F1 2ECO06CA2A2E
=41F7 2ECH06D4 2028

=41F0 €3

D-104

kbd_init:
sov
ont
kbd_init_12
in
test
iz
in
test
Jnz
in
b
kbd_init_2¢
in
[
and
and
v
kbd_init 42
e

4178

4189
4178

4108 n
add
sub
Loop

kbd_init_5:

419

o
Jbe
p
i1
[ ]
it

41F1
41F1
41F1
41F1 i
41E7 .

inc

oV

41FD iw
kbd_init 72
[

v

inc

sov

bhd_init 42
0oV
v

khd_init 32
ret

alycomtry
byte ptr kcomt,al

alibyte ptr rskey
alykbdatBs
kbd_init_t
alsbyte ptr rokey
atyladatls
kbd_init 2
alyhyte ptr rdkey
kbd_init_1

alybyte ptr rdkey
laoguage,07h
Language,al
alynot 07h
€xy03h

alykbd_var
khi_init 5
Language, 10h
kbd_var,10h
kbd_init_¢

Language,D1h

kbd_init_6

Lznguage, 10n
kbd_init_6
Languase, 1th
tbd_isit 6

Languase,23h
khi_init s
Lamguage, 3Th
khd_init ?

byte ptr dec_sisn_1,2ch
byte ptr dec_sign_2,2ch
dijoffset khd_tt +leh
byte ptr [dilsleh

[}

byte ptr [did, 1fh
kbd_init_3

dijoffset khd_tt +1eh
byte ptr [dils%eh

[}

byte pir [dil,9h

syte ptr dec_sisn_1,2eh
byte ptr dec_sign_2,2eh

i load cossand to set Language code
§ seed this coasasd

§ set keyboard status
§ vhea data not ready
§ try as2in (Lloos)}

vhen Languase code ready

get it

dunay read neede for 8741 controller
try asain

i set Languase code

3 clear bitsily...03
§ clear lover bits
i Look for the 3 variaates

i set & of

§ keyboard variante
i and change

§ languase code

3 accordingly

i if Language is

i for Hebrew the codes
§ 9Eh and 9Fh suitch on
§ and off display of

for Hebrew the codes
9Eh and 9Fh suitch on
§ and off display of
i heirew characters

$00=wsor 01=uk
i use decisal poist
§ instead of comsa
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3305
5306
5307
5308
3309
530
5311
3
5313
314
$319
5316
5317
5318
5319
30
§321
53
5323
3%
5325
5326

5321
5328
38
5330
5331
5332
5333
533
5335
5336
533
533
5339
5340
5341
5342
5343
5344
5345
3346
3347
5348
5349
5350
5351
32
353
ST
5355

ROUTINE WANE: KB _ST

FUNCTION: GET STATUS OF KEYBOARD COMTROLLER

LTI I TS T T O T T T TR T L O T T T I T I (I TR T 1}

ENTRY YAz AL

ENTRY COMDITIONS: NN

EXIT VIA: RETURM

EXIT COMDITIONS: AL = STATUS OF KEYBOARD CONTROLLER

alybyte ptr rskey i set statws of keyboard coatroiler

B
BE
.

L A R L L L L
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L T T T T T T O O L I T O T T T T T N L B TR}

LI T T T I T T T I T T I (I I I T I 1}

=4201 E441
=4203 4801
=405 74FA
=4207 E440
=429 3C80
=4208 7208
=4200 3CA0
=420F 7307
=4211 HIF
=4213 BBRAZA
=4216 2607

=4218 3

D-106

401

4218
4218

|

e we Ws W wE we WS WE we W WS ME WS W wa e WS wa ~=s WE W& wh

wn we we wn s wa we wa WE e we wh ws wu

P an we wu n

o
=
(9%
»
e

FUNCTION:

ENTRY VIAS

EXIT VIA:

EXIT COMOITIONS:

ROUTINE MARE: KBD_IN

GET AN INPUT FROM KEYBOARD
(AMD BAIT UNTIL DME IS COMING

CALL

ENTRY COMDITIONS:  MON

RETURN

alybyte pir rskey
alykbdatBs

khd_in

alybyte pir rdkey
Itpm

tbd_in 2

al,030h

thd_in 2

Ilylm

bxyoffset kbd_tt

C5:KBO_TT

M. = CHARACTER FROW KEYBOARD INPUT

!
i

3 wait for character resdy

7 (loop)

i et character for tevhoard

§ if char is a ASCIT ome

§ okay retamn

i also fumction keys are returned

3 all char. ) B0h and { a0k

i are traaslated

i by the keyhoard translation table
§ the character ) &b
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L T T T Y T TS TR TR B TR I 1}

WM O OIN MO RN NN W N H R HH R HH

§ BHHEHHHHHHHHHHHEHEHEEHHHHEHBHHHEHHEHHHHEHBHEHEHHHEHHE HH HHH
§HHEHHHHEHHHHHEHHHHHHHHHH HE HHHHH T H S
 HHEHHBHHHHBHHHHHHHEHHHHHEE R R R R

ROUTIHE NAME: KBD_0UT

wn wn EE an s wn W s we en

FUNCTION: GUTPUT TO KEYBOARD

ENTRY VIAz CALL

EKTRY COMOITIONS: CL = CHARACTER FOR RETREIVE ON KEYBOARD
(WAITING UNTIL KEYBOARD CAW TAKE IT)

EXIT VI RETURN

EXIT CONDITIONS:  NON

e s WS WA WE wma R WS e WE R WS WE AR WE R N WA WR WH WE wa wE

i
|

FHHHHEH HHHHH HH S T
?
$HHEEHEHHHHHHHH R R
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481

%83
5484

L I T )

24219 E441
=421B ABD1
=4210 7402
=421F B4

=4221 E441
=4223 A802

=4225 75F2
=4227 8A1
=4229 Eb41
=428 (3

D-108

21

4219

!
kbd_out:

kbd_owt_2:

troller)

in
test
brd
in

kbd_gut_1:

be done

[

in
test

jnz
[
out
ret

alybyte ptr rstey
alykbdatds
kbd_out_1
alybyte ptr rdkey

alyhyte ptr rskey
atyinpbufidé

kbd_out 2
alycl
byte otr kbett,al

output character is {L
get keyboard status
when a character is ready

do 3 dusay read (needed for 8741 con
get keyboard status

and check whether output to kbd can
if not, try again

get character for output
and send it
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5484 IF NOT LOADER_BIOS

37
G488
5489
%90
3491
492
5493
U9
49
9%
5497
98
5499
5500
5501
5502
5503
5504
5305
5506
3507
5508
»
3510
551
5512
3513
3514
9515
3516
s17
5518
3519 i
5520 SRLOUT: nov  BX,0FFSET S0_DISP_TBL

5521 =420F 2EA09325 SIF_pISP: MOV AL,PVRS232 F6ET PROTOCOL VECTOR

5522 =4233 DOED SH ALyl FALE2. .. TABLE TYPE UORD

5523 =4235 98 o0 EXPARD BYTE IN AL TO WORD IN AX
5524 =4234 0308 ADD BX,AX #BX = POINTER TO ROUTINE ADDRESS
5525 =4238 FF27 JUP WORD PTR [BX1 ;JUMP TO ROUTINE FOR DEFINED PROTOCOL
352 =
52 50 ISP _TBL:

5528 =423A A542 0] SPADUT
5529 =423 A542 ] SPAQUT
5530 =423t A542 ] SPADUT
5331 =240 A542 e SPAGUT
5532
5533 SST_DISP_TBL:

5534 =4242 7542 w SPADST
5935 =4244 7542 L] SPADST
5536 =4246 7542 ] SPABST
5337 =4248 7542 [ SPAOST
3538 = i

INCLUDE C:SERPINC.SEG

B
it &
i* SERIAL INTERFACE PERIPHERAL INTERFACE MODULE ]

s s wa wE N WA wa N W WR We G e ME WE e wh W s WE wE WS wE

§ SERIAL OUTPUT EWTRY PDINT

L R Houonow

5
g
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5539

40 = # SERIAL OUTPUT STATUS

34l = i

T942 =424A BB4U2 SRLSTAT: 1oV BX,OFFSET SST_DISP_TBL

9543 =424D EDFFF 42F Jnp SIF_pISP FJUIP TO ROUTINE ACCORDING TO PROTOCOL
044 = i

M5 = § GET INPUT STATUS

546 = §

S547  =4230 Fe063E4BFF SPAIST: TEST  SACTIVE,-1 FTEST FOR SERIAL I/F ACTIVE
5548 =4235 7503 4254 JZ SPAIL” § JUP IF TRUE

9549 =4257 EBSS00 420F CALL  SIOINIT FINITIALIZE SERIAL I/F IF REGUIRED
5530 =4254 E4é1 SPAIL: m ALy SPRSTAT

5351 =450 2438 AND AL,OVERRUN OR PARITY OR FRANING

5552 =425 7403 4263 J SPAI2 FJUNP IF WOME OF CHECKED ERRORS OCCURED
5553 =4240 EB0900 4260 CALL  TRERR jCALL ERROR ROUTINE, ERROR ENCOUNTERED
WM = 7 IN RECEIVER

9955 =4263 E461 SPAI2: )] AL, SPRSTAT

5556 =4265 2402 #ND AL, RXRDY FTEST FOR CHARACTER RECEIVED
5557 =4267 7402 4268 i SPAI3 i JUP IF oY

5558 =4269 OCFF O0R ALyl FLAG CHARACTER RECEIVED
5559 =426B (3 SPAI3: RET

5560 =

3561 =426 E460 TRERR: N AL,SPROATA UMY READ

5562 =426E E463 L] oL, 5PRC0M SREAD COMAND BYTE

5563 =4270 0C10 0R AL, 104 FRESET ERROR

5364 =4272 E66T - our SPUCON, AL

3565 =4274 (3 RET

3566 = i

3367 = j GET PRINTER STATUS

5568 = H

5569 =4275 FDAZELSFF SPAOST: TEST  SACTIVE,-1 FTEST FOR SERIAL I/F ACTIVE
5570 =427A 7503 421F M 5Pt 7 SKIP INITIALIZATION IF TRUE
59571 =427C E83000 426F CALL  SIOINIT i INITIALIZE THE SERIN. I/F
5572 =427F ESCEFF 4250 SPAL: CALL  SPAIST FCHECK INPUT STATUS

5573 =4282 7406 4284 i SPA2 7J00P IF %0 INPUT

5574 =4284 EB1600 410 CALL  SPAIN FEET INPUT CHARACTER

5575 =4287 A24048 MOV XOFFFLG,AL

5576 =428A BOZE404813 SPA2: e XOFFFLG,XOFF  STEST FOR PRINTER WOT READY
3577 =428F 7409 429 J SPA3 $JUP IF XOFF .. PRINTER WOT READY
5578 =4291 k461 L] AL, SPRSTAT

§579 =4293 U401 L. AL, TXRDY $TEST FOR TRAKSHITTER READY
5580 =4295 402 4299 Jz SPA4 i JUP IF NOT

5581 =4297 OCFF 0R Ay-1 FLAG TRANSRITTER READY

5582 =4299 (3 SPas: RET

5583 =429 3200 SPA3: XOR ALAL FLAG PRINTER NOT READY

5584 =429C (3 RET

9585 = i

5586 = § 6ET CHARACTER FROM INTERFACE

5387 = i

5588 =4290 ESBOFF 4250 SPAIN: CALL  SPAIST CHECK INPUT STATUS

589 =4200 74FB 40 J SPAIN FUAIT IF ZERO

9590 =422 E4SD IR AL, SPRDATA F6ET CHARACTER

5991 =4284 (3 RET
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5592
5593 = i

559 = i OUTPUT CHRRACTER

5595 = i

5506 =4205 EBCDFF 4275 SPAWUT: CAL  SPAOST FCHECK OUTPUT STATUS

5397 4208 74FB 445 J sPAOuT SWAIT IF TERD

5598 =42 8601 XCHG  AL/GL FCHARACTER T0 AL

5399 =42 Ebéé W7 SPUOATAAL  SOUTPUT THE CHARACTER

5600 =42 €3 RET

5601 = i

5600 = 5 INITIALIZE THE SERIAL 1/0

503 = ;

5604 =420F 2EADTO25 SIOINIT: MV ALNRSII2  GGET FRMIING AND NODE

5605 =4283 bbb OUT  SPMODE,A  §OUT WODE 1 BYIE

5604 =4285 JEAD91IS MY ALMRSI2  SCLOCK AMD SPEED

5607 =4289 E6b OUT  SPAMODE,AL  SOUT WODE 2 BYTE

5608 =478 BO37 MY ALIM JEMBLE TRMSNITTER M40 RECEIVER
5609 =428 E667 OUT  SPKOMAL 5 SET DTR AMD KTS, RESET ERROR
5610 =428F CODATEAEFF MV SACTIVE-1  5LAG SERIAL INTERFACE AS ENABLED
S611 =420 C0A3FABO0 MV PITIVED  iFLAG PARALLEL INTERFACE DISMBLED
5612 =429 (3 RET

3613
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5614
5615
5416
5617
5618
5619
5620
5621
%622
3623
3624
3625
5624
5627
5628
5629
5630
5631

3633
3635
5637
5639

5641
5642
5643
5644
S
5646
3647
5648
5649 =420 BOAA

3630 =42 463

5831 =42(E (6063E4800
5652 =4203 CA043F 48FF
5633 =4208 (3

5654
5653

%]
L L L L I O L L L L O T T SO T TR T U T T T (N T R S TR R TR )

[[ETE TN}

5657
5458 =4209 £80700 4263
5639 =420( 74FB 4209
5660 =420E B6C1

S661 =42E0 E66D

5662 =422 (3

5663
3644
5665 =
5666 =42E3 FOO63F4BFF
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INCLUDE C:PARPINC.SEG

wn wn wh W s ¥ N W wE WS R N e MR R N R R e R e

i HHEHHHHHHHHHHHHHHHHHEHHHHHOHHHHH
HHEHHHHHEHHHHHHHH R H

PARALLEL INTERFACE (CEWTRONICS)

= e . wn an -

R HHHHHEHHHHHE R HHH R
FHHHHHHH A HHHHHHHHH HHHH HHEHHHHTHHHH

i
§ INITIALIZE PARALLEL INTERFACE

P -
PINIT: v AL, OAM
OUT  PBCOM,AL FINITIALIZE INTERFACE
v SACTIVE,D $DISABLE SERIAL INTERFACE
0V PACTIVE,-1 FLAG PARALLEL I/F AS ACTIVE
RET

i
7 OUTPUT CHARACTER IN CL

t
PICHROUT: CALL  PISTATUS CHECK INTERFACE STATUS
J P1CHROUT i BAIT
XCHE AL, L FCHARACTER TO AL
ot PBOA,AL FOUTPUT THE CHARACTER IN AL
RET

} GET PRINTER STATUS

-

15TATUS: TEST  PACTIVE,-1 $TEST FOR PARALLEL I/F ACTIVE
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5667
3668
5669
5670
5671
3472
5673
5674
5673
5676
5677
5678
3679
3680
3681
5682

5684

=42EB 7503
=42Ek EBDDFF
=42ED E461
=420F U212
=42F1 7403
=42F3 3200
=425 (3
=42F6 OCFF
=42F8 (3

42ED
420A
P15TAL:

42F4

P1STATX:

Wono

ENDIF

JHZ P1STAL

(ALL  PINIT

N AL, PESTA

A AL,BUSY OR POBF
3z P1STATX

R ALAL

RET

R ALy-1

RET

APPENDIX D

FJUIP IF ACTIVE

FINITIALIZE PARALLEL I/F

$6ET PRINTER STATUS

iJUNP IF PRINTER ACCEPTS A BYTE
F1ERD INDICATES PRINTER WOT READY

iNOT ZERD INDICATES PRINTER READY

D-113



3686
3687
5688
3689
5690
5691
5692
5493
5694
3695
E )
5697
3678
5699
5700
5701
§702

5704
5705
3706
5707
5708
5109
5710
s711
5712
5713
5714
SIS
5716
17
S718
5719
510
3721
ST
13
5724
5125
5726
5127
97128
5729
5730
5731
5732
57133
734
57135

137

42F9

0680

0980
FED6

4279 0024
4278 4000
429

4270 01
4XFE BOBS
4300 8009

000D
0004
000A

4302 ODOA4I4ES44T
525253505420
545241502048
414CS4000AFF

4318 18

4318 43502F4D2038
362028522920
J12E3120666F
T2204E435220
444543495349
4FAE204D4 154
4320560004

D-114

DATASEG EQU  OFFSET $
0SEG
ORG  DATASEG

i
7 s82 BIOS GLOBAL DATA

i
TPA_START EQU  680H i SEGMENT START ADDRESS OF TPA (PHYSICAL)
§ RELATIVE TO SEGMENT 40H, THIS IS ADDR SCOOH

ATTENTION!¢!' IF THIS VALUE CHANGES SOME OTHER VALUES HAVE TO BE CHECKED ToO:
START ADDRESS OF MOVCP (BY CHAMGING SIZE OF PATCH AREA)

900H AS SIZE OF 2. 05 + DDT IN HOVCPH

SO0H AS TPA START WITH DOT IN HOVCPH

2800H AS A COUNTER FOR THE HOVS IN HOVCPH

START ADDRESS OF DISK BUFFERS IN DISKMAWAGER CODE SEGNMENT

we ws wr we wWE we wa wa awn wn wn

TPA_LENGTH EQU  1000H-TPA_START i SEGNENT LENGTH OF TPA {ASSUNING 44K}
MENSIZ EW  OFEOGH

1

§ #a% GEGHENT - OFFSET FOR JMPF TO INIT4D (SEGNENT 40H)

i

PARMD ¥ OFFSET(INIT40) FENTRY POINT INTO 400 HEX BIOS
TN 40H

:

DUORD PTR PARA4D

E:

NENORY REGION TABLE

1 i ONE MEMORY REGION ( END OF 0.5. TO END OF MEMORY
L) OFFSET TPA_START
OFFSET TPA_LENGTH

-.E g
e

(R EW  ODH $CARRIAGE RETURMN
LF EQU oM LINE FEED
COMEN EW  OAH #CCP BUFFER LEWATH

?
INT_TRP DB CRyLF ;' INTERRUPT TRAP HALT'oCR,LF,OFFH

i
SIGHON DB Q1A 7 CLEAR SCREEN
[ 'CP/M-84 (R) 1.1 for NCR DECISION MATE V',CR,LF
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5738

5739 4344 203634482042 DISPHEN DB
5740 797465204065

5741 SDAF7279000A

SHL 4356 443030362030 1]
5743 3035635203030

5744 30300004

5745 4366 436F70797269 ]
5746 676874202863

5741 292031393832

5148 202044494749

5749 544140205245

3750 4541524348

5751 (00A

5752 438C 5369572696160 08
5733 204E756D6265

3754 7220

5193 439 2020202020 0_SER_Mun 08
5756  439F 0DOA ]
5757 43A1 466972607761 FWNESS! DB
5758 726520566572

5759 T3696FSE3A20

5760 4383 202020202020 FUNESS2 DB
5761 2020

5762  43BB QDOAFF 08
5763

3766 OFF7 FWVERSION
5765 0010 RAMSELECT
5766 0011 ROMSELECT
5767

5748  43BE LOC_STK &M
5769 43FE STKBASE EQU

' 64K Byte Nesory’ (RyLF

'D006-0065-0000 4 CR,LF

'Copyright (c) 1982, DIGITAL RESEARCH',CR,LF

]

'Serial Wusber

' i

CRyLF
'Firsware Yersion: '

1] [

CRoLF,OFFH

EQU  OFF7H  ; FIRMMARE VERSION
EQU 104 i SUITCH TO RAR
EQU 114 i SWITCH TO RO

3 LOCAL STACK FOR INITIALIZATION
DFFSET ¢

APPENDIX D
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5770

s

5

]

ST

ST =

576 =

5 =

S =

519 =

580 =

STt =

3782 =

5783 =43FE 00
5784 =43FF 00
5785 =4400 EB
5786 =4401 00
5787 =4402 00
5788 =4403 00
5789 =444 00
5790 = 0001
5191 = FFFE
5791 = 0002
5193 = FFFD
5794 = 0004
5195 = FFFB
5796 = 0001
5191 = FFFE
5798 = 0002
5199 = FFFD
5800 = O00S
5801 = FFFA
5802 =4405 00
3803 =4406 D0

5804 =4407 0000

5808
5807
5808

[T TR TR

3810 =

5

D-116

- - e

> INCLUDE DATA AREAS FOR DRIVERS AND MAMAGERS

IHCLUDE C:CRTMGRD.SEG
H i i L ]

i
i CRT MAMAGER DATA AREA
i
i

RTPB DB ]
D8 0
08 OESH
08 0
] 0
b 0
STATUS FLAG DB O
DROFLG  EQU 01
HOT_DREFLG Edt
ESCFLG B 02
NOT_ESCFLE EQ
HALF_INTENSITY EQU
NOT_HALF INTENSITY
INVERSE EQU
NOT_INVERSE  EQU
BLINKING EQY
MOT_BLINKING  EQU

COLOUR HALF I  EQY
HOT_COLOUR _HALF I EGU

COLOUR_INDEX DB
REV_VID 08
DRO_ADRS DM 0

i
i
i
i
L

INBUF RB 160

§ CURCOL

3 CURROM

§ ATTRIBUTE

§ ESCAPE CODE

7 FREQUENCY (for music)

7 FREQUENCY LENGTH (for music)
§ STATUS FLAG (D1=DATA REQUEST,02=ESCAPE SEQUENCE)
i DATA REQUEST FLAG

OFFFEH

7 ESCAPE SEQUENCE FLAG

OFFFDH

¢

EQu OFFFBH

i
OFFFER

2

OFFFDH

5

OFFFM

0

[}

+ DATA REQUEST ADDRESS

Line Buffer for RON move operations
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5811
3812
3813
3814
3815
5816
5817
5818
5819
820
5621
5822
3823
5824
5828
5826
5827

88 =

5829
5830
5831
5832
5833
5834
5835
5836
/37
5838
3839
5840
3841
5842
5843

5843
5846
5847

5849
5850
5831

5853
5834
5855
5836
3857

5859
5860
5861
3862
5863

LT T T I T T U T T I S T T I S L T T T [N T VI S VBN VN TR VR R

L
004C
0070

0030
0038

0080
0OED
0028
0041
0040

00a1

§ TABLE FOR LAMGUIAGES VEPSIDN 1

'

LANG_T1 DB
L]
]
1]
1]
08
o8
]

7 TABLE FOR LAMGUAGES VERSION 2

1

LANG_T2 08
08
1]

- wr e e

B
#
g

VECTECHD
TEXTECHD
SCROLLCHD
SRURTY
GRURTL
GRURTH
GRREADN
GRREADL.
GRREADH
CSRRCHD

1
GRPITCH
GRCHD

004
L]
05
03
04
054
]
07

03H
o8k
024
0sH
O
OBH
OcH
1]

GRAPHIC MODE DATA

EQU
101}
EQY
e
EQ
EQY
111
EQ
EQU
EQU
EQY
£
EQU
£
EQy

EQ)
EQU
EQu
EQY
EQ

filx
&FH
LK
&CH
S81

204
304
38H
0AH
08BOH
088K
DEOH

284
DAtH
DACH

OAlH

§ SWISS

§ SNISS

7 FRANCE

7 CANADAL

§ CANADA2

i SAFRICA

i PORTUGAL
§ YUGDSLAVIA

- e .

APPENDIX D
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5844
3865

5867

58469
o820
3871
5872
873
5874
5875
5876
5877
5878
879

5881
5883
5885
5887

9889
5890
5891

5893
3894
9895
389
5897
5898
5899
5900
5701

D-118

ik, BiREed,
EEG SEESS%B"‘

3

3

4,
ESS"‘

I-L‘*i"‘“ 11
ERa
e

=440 70

=441 0000
=443 0019
=405 0000
=4407 0000

=4409 00

INITSCR
(501
60C_LP1L
60C_LP12
60C_5P2
60C_LP21
60C_LP22

i
ERROR_CUR_START

i
HASK_OUT

H
FI&S_ouT
i
WAT_OUT

i
ALPHA_PARTITION

i
GRAPHIC FLAG

EQU OFFSETS
] 0
2] 0

] 0

] 0

] [

] 0

] 1
EQU OFFSETS
] M
L) 3EBOH
] 0
E@ OFFSETS
] L)
N DFFFFH
EQU OFFSET$
08 4
1] 2

] 80-1
EQU OFFSETS
B 204
08 204
08 OEOHR
[ ] TOH
W 0

] 19004
] 1

] 1

08 1

iPRAHD

i CURS
FUORD ADDRESS
;00T ADDRESS

iF165
DIRECTION = 2
FLENGTH

jWDAT
FSPACE CHARACTER
JATTRIBUTE
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LI T T T T T T T T O L T I L O O O T T L O T T O L T L L T O S L L U T I T T O T T TN (R I TR TR 1)

0001
0003
000¢
0005

0018

0040
0080
000F

APPENDIX D

INCLUDE C:CRTPIND.SEG

R B s B wE N WA B e B R WS e R wR AR e A8 s we E

FHEHE M H N HEHHHHH R R

11
Hi
3

FEHEHHHHHH R

EUATES used by the CRT PIM

H
§ EGUATES to the CRT Parasater Block {CRTPB)

t

CPB_COL EQU
CPB_ROV EQU
CPB_ATTR EQU
CPB_ESC EQY
(PB_FREQ EQU
CPB_RES1 EQU
CPB_FLEN EQU
CPB_RES2 EWU

0
{
2
3
4
4
5
3

i General EQUATES

!

RONS £
SCHID  E
CL_MASK EQU
ATTR_JWASK EQU
ESC_MASK EOU

2%
80
0404
]
OFH

} coluan

§ row

3 attribute

3 PIN escape code

} Husic frequency

§ reserved

7 Length of Music frequency
i reserved

3 Rows on the screen

§ Screen width

3 "Send Character” HMask

7 Set Attribute Bit of Escape Byte

3 Nask to isolate Escape Code of Escape Byte

HACRO LIBRARY FOR WCR DR-S
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3955
5956
5957
5958
5959
3960
5961
5962
5963
5964
9965
3966
5967
9968
3969
590
B
59712
Wi
3974
Wi
3976
s
5978
979
5980
5981

5983
9984
5985

5987
5982
5989

3991
92
3993
§994
9995
5994
5997
5998
5999

4001
6003

6004
6005

LI T T T L I T T T T L T T T T O L T T O L T L L L O L L I L L I T I I I T TR U B (I ']

6607

D-120

0041

D0AL

1FFF
0024

0001
0004
0010
0040

0000
005F

0049
0047
004A

00E0
000

007
0000

READ
GLSTA EQU  DAOH FSTATUS PORT
FIFO B0 OAMM $60C FIFO PORT ADDR
i
i
i WRITE
GDCPAR EQU  0AOH PARANETER INTO FIFO
6DLCON EQU  OAM FCONAND INTD FIFO
i
?
i ORGANISATION OF GRAPHIC RAH
'
i 576 X 400 PIXELS
i
GRAEND  EQU 1FFFH JEND ADORESS OF GRAPHIC Rl
NREAPL ERV 72 FHUMBER OF WORD ADDR PER LIME
WL BN NREAPLZ U0RDS / LINE
LK KW 10 FLINES / CHARACTER
'
i TEANING OF 6DC STATUS BITS
L
DATRDY EQU  Olit 74 BYTE IS AVAILABLE TO READ
FIFULL EQU  OM FIFO 1S FULL
FIFENP EU  O4H FIFQ IS ENPTY
DRUINP EQU  OBM FORAVING [N PROCESS
DHAEXC EQU 104 ;014 DATA TRANSFER IM PROCESS
VERETR EQU  20M FVERTICAL RETRACE IM PROCESS
HORETR EQU 40K HORIZONTAL RETRACE IN PROCESS
LIPDET EQU  BOM FLIGHT PEN DETECT (ADDRESS VALID)
*
i
i COMNANDS
?
GOCRES EW 0 ' JRESET - BLANK DISPLAY, IOLE MODE, INITIALIZE
VSYNCS EQU  O&EM FSLAVE MODE
VYRCH EN  OFH FHASTER MODE
CCHAR  EQ)  (O4BH CURSOR & CHARACTER CHARACTERISTICS
START EOU  O6BH START DISPLAY & EMD IDLE MODE
000 EQ) 046N FSPECIFY 2001 FACTOR
CURS  EOU 0494 $SPECIFY CURSOR POSITION
PITCH EQU  O47H §PITCH SPECIFICATION
MASKREE EQU  O4fH §LOAD MASK REGISTER
FIGS EQ 04 $SPECIFY FIGURE DRAWING PARAMETER
FleD EW  O&CH $START FIGURE DRAW
GLHRD EQU  DaBH $START GRAPHICS CHARACTER DRAW
CURD EQU  ORDH FREAD CURSOR ADDRESS
LPRO  EQU  OCOH SREAD LIGHT PEN ADDRESS
14
PRAM  EQN 0704 7LOAD PARAMETER RaN
PRANSA EQU O JLOMER 4 BITS ARE STARTING ADDRESS IN RAM
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6008
6009
6010
6011
4012
6013
6014
6015
8016
4017
5018
5019
6020
6021
n
6023
6024
6025
6026
4021
5028
4029
6030
6031
6032
6033
8034
6035
6034
8037
6038
6039
5040
4041
6042
6043
8044
6045
8044
4047
8048
4049
8050
4051
6052
6053
8054
4055
6054
4057
6038
8059
040

LTI I L T T L L T L O T L L L O T L LI T T T TN T O I 1 I IO T U T T L T BT T (O I (O (O N

0028

0010
0018

0001
0002
0003

0044

0024

0000

0002
0020

0008
000%

0080
0004

0000
0010

ubAT

TYUORD
TYLOBY
TYHIBY

NOREPL
HOConP
HORES
HOSET

¥
ROAT

EQU 0204
[T
EQY  01H
EQU  OleH
[
EW O
EW 0
EW O
B OAM
QW OAkt
EW O
PARMIETERS
RESET

W 0
- ]
B 0
EQU  O20H
EW 0
EW o84
3
w0
EW  O4H
W0
EQU DM

APPENDIX D

i COMIAKD + 54 )

FURITE DATA INTO DISPLAY MEMORY
70 COMNARD + TYPE + NODE )
$0ATA TRANSFER TYPES
SH0RD, LON THEN HIGH BYTE
5L0W BYTE OF THE WORD
SHIGH BYTE OF THE WORD
SH00E OF RIN MENORY CYCLE
SREPLACE WITH PATTERN
CONPLENENT

SRESET T 0

FSET 10 1

FREAD DATA FRON DISPLAY NEMORY
§( CONMAND + TYPE )
iTYPES AS AT WDAT

0MA READ REQUEST
§( CONMAND + TYPE )
FTYPES AS AT WDAT

DNA WRITE REQUEST
7 CONMAND + TYPE + MOOE )
TYPES AND MODES AS AT WDAT

FMODE OF OPERATION SELECT BITS

5( RESHOP + DISPLAY + FRAME + DYNRAN + WINDON )
DISPLAY MOOE

FHIXED GRAPHICS & CHARMCTER

FERAPHICS MODE

FCHARACTER MODE

iVIDEO FRANING

FHON-INTERLACED

INTERLACED REPEAT FIELD FOR CHARACTER DISPLAYS
§INTERLACED

OYNAIC RAM REFRESH CYCLES EMABLE

40 REFRESH - STATIC RAft

REFRESH - DYNAHIC RAN

FORANING TIME VINDOM

;0RAUING DURING ACTIVE OISPLAY TIHE AND RETRACE
DRANING OMLY DURING RETRACE BLAMKING

#8# CRT PERIPHERAL INTERFACE NODULE  DATA AREA
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5061
6062
6063
6064
6065
6066
6067
6068
5069
4070
8071
6072
4013
5074
8075
4076
8077
6078
6079
6080
6081
6082

=4404 00
=44D8 00
=440( 00
=44DD 00

=44DE 0000
=44EQ 00
=HEL 00
=44E2 0000
=44E4 00
=HES 00

D-122

#
CURCOL 08
CURROY DB

ATTRIBUTE D8

QUTCHAR DB

oo o

CURSGR POSITION VARIABLES

for perforaance reasons these bytes are sometimes loaded
in pairs!!

i
i DEFINITION OF CRT PAGE VARIABLES

1
§P1
LPil
LP12
§P2
LpP21
LP22

L]
b
0
)
08
"]

0
0
0
]
0
0

7 START OF PAGE 1

§ LENGTH OF PAGE1 LDV
7 LENGTH OF PAGEL HIGH
7 START OF PAGE 2

i LENGTH OF PAGE2 LON
§ LENGTH OF PAGE2 HIGH
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6083

4084

6085 = INCLUDE CsDISKMGRD.SEG

4086 =

4087 = §
4088 = H ]
6089 = H DISK MAKAGER  DATA SEGMENT ¥
40%0 = i 1)
4091 = FHHE S
4092 = H

4093 = H

4094 = H

8095 = H

5096 = H

5097 = 4 DISK BUFFER, CHECK AMD ALLOCATION VECTORS
4098 = H

6099 =

6100 = IF HOT LOADER_BI0S

4101 =

8102 = 4C00 HSTBUF  EQ 4C00H

6103 =

8104 = ENDIF

8105 =

6106 =

8107 = IF LOAOER_BI0S

6108 =

5109 = HSTBUF  EQU 30004

6110 =

6111 = ERDIF

8112 =

13 =

4114 = 5000 DIRBUF EQU HSTBUF +400H

8115 = 5080 ALVD  EQ DIRBUF+128

4136 = 50a0 CSW EQU MV0+32

8117 = S0E0 AVl EW (V0464

$118 = 5131 (VL EW ALV1481

8119 = 5N V2 EW (V1464

6120 = 0000 (sv2  EW 1]

6121 = 5102 ALV EW ALV2481

$122 = 000D CSV3  ERU 0

6123 = 213 AV EW ALY3481

#12¢ = 0000 CSvé  EGU 0

8125 = 5264 ALVS  EWU ALV4481

4126 = 00O CSVs B 0

6127 = 5285 AlVe EQ  ALVSS1

6128 = DOOO CSve  EW 0

829 = 5306 ALV EM ALVAB1

4130 = 0060 [%: 7] 0

6131 = 5357 ALVE EW ALV7481

4132 = 0000 (Sv8  EGu 0

6133 = 53A8 AV EN ALVE481

6134 = 0000 [%:, ] 0

8135 = 53F¢ ALVID EQU  ALV4S]

D-123



6136
6137
6138
6139
6140
6141
§142
6143
5144
6145
6146
6147
6148
6149
6150
8151
6152
6133
6154
4155
6136
6157
8158
6159

LTI L T T T T | B T T O T T R TR TR 1)

D-124

0000
U9
0000
EC
0000
5530
0000

0000
0001
0002

NISC EQUATES

A W

0
ALV10+81
0
ALV11+81
0

ALVI2481
0
ALV13+81
i}

ALV14+81
0

0 FWRITE T0 ALLOCATED
i FURITE TO DIRECTORY
2 FMRITE TO UMALLOCATED

BYTE PTR [BX]

HAE FOR BYTE AT 8X
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4160

8161 =

4162 = s I T e i E I LT P P E e s P A 33 o
5183 = H [
6164 = 3 DISK PARANETER BLOCKS 13
5165 = H ¥
8166 = FEEREHH R
5187 = i

5168 = H4E6 DPBASE EQU $ BASE OF DISK PARAMETER BLOCKS

4159 =44E4 00000000 DPED D 0000H, 0000H $TRANSLATE TABLE

8170 =44EA 00000000 1] (G000H, 0000 FSCRATCH AREA

6171 =44EE OOS0E645 ] DIRBYF,DPBO $DIR BUFF, PARM BLOCK

6172 =44F2 ADS08050 1} CSV0,AVD - CHECK, ALLOC VECTORS

813 = i

6174 =44F6 00D0OOOO DPEL 0000H, R000H FTRANSLATE TABLE

6175 =44F4 00000000
8176 =44FE 00SOF545
6177 =4302 3151E050
6178 =

6179 =4506 00000000 DPE2
6180 =4504 00000000

6181 =4508 00500444

4182 =4512 00007151

6183 = i
$184 =4514 00000000 DPES
6185 =451A 00000000
4186 =451E 00501346
8187 =4522 0000C251
4188 =

6189 =4526 0000DO0O DPE4
6190 =4524 00000000

6191 =452 00502246

§192 =4332 00001352

6193 = i
6194 =4536 00000000 OPES
6195 =453A 00000000
6196 =453E 00503146
6197 =4542 00006452
8198 =

6199 =4544 00000000 DPES
6200 =4544 00000000

6201 =454E BOS04D46

6202 =43552 00008552

OGODH,00004  5SCRATCH AREA
DIRBUF,DPBL DIR BUFF, PARN BLOCK
CSv1,ALVE FCRECK, ALLOC VECTORS

0000H, 00004 FTRANSLATE TABLE
(000H, 0000H FSCRATCH AREA
DIRBUF,DPB2  §DIR BUFF, PARN BLOCK
C5¥2,4LV2 FCHECKy ALLOC VECTORS

{000H, 000K FTRANSLATE TABLE
0BO0H, DOODH FSCRATCH AREA
DIRBUF,0PB3 DIR BUFF, PARN BLOCK
C5V3,ALV3 SCHECK, ALLOD VECTORS

0000H,0000H  TRANSLATE TABLE
OO00H, DOG0H $SCRATCH AREA
DIRBUF,DPB4 $DIR BUFFy PARM BLOCK
CSV4,ALVE CHECK, ALLOC VECTORS

G0GOH , 0000H FTRANSLATE TABLE
DODOH, CO00K SCRATCH AREA

DIRBUF ,0PBS FDIR BUFF, PARN BLOCK
CSV5,ALVS SCHECK, ALLOC VECTORS

0000H,00O0H ~ TRANSLATE TABLE
0000k, DO0O0K SCRATCH AREA
DIRBUF,DPBS DIR BUFF, PARN BLOCK
CSv6,ALYS jCHECK, ALLOC VECTORS

ES2EE2 EE2F2 E2EE 282z E2eE 2xEeE2

6203 = i

4204 =4556 00000000 0PE7T DM 0000H, 0000 FTRANSLATE TABLE
6205 =4554 00000000 ] 0000H, 0000 3SCRATCH AREA

6206 =435E DOSO4F46 L] DIRBUF,0PB7 RIR BUFF, PARN BLOCK
5207 =4562 D0D0DAS3 ] CEV7,ALV7 SUHECKy ALLOC VECTORS
6208 = i

6209 =4566 0000000 0PES DV 0000H,0000H  ;TRANSLATE TABLE
6210 =456A 00000000 ] 0000H, 0000H FSCRATCH AREA

6211 =456E D0505E44 w DIRBUF,DPBE  $DIR BUFF, PARM BLOCK
6212 =4572 00005753 ] (58, ALVE CHECKy ALLOC VECTORS
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6213

a4 = i
6215 =4576 00000000 DPE9
6216 =457A 00000000

6217 =457E 00506046

6218 =4382 00004853

6219 = i
6220 =4586 00000000 DPELD
6221 =458A 00000000

6222 =458E 00307C46

6223 =4592 0O0OF953

8224 = i
6225 =4594 00000CAD DPE{1
6226 =4594 00000000

6227 =459E 00508846

4228 =45A2 D00D4AS4

6229 = i
6230 =454 00000000 DPE12
6231 =456 000D00CD
6232 =4SAE 00509446
6233 =4382 00009854
6234 =

6235 =4586 00000000 DPEL3
6236 =43BA 00000000

8231 =45BE DOS0A946

6238 =43C2 ODOECS4

8239 = i
6240 =45C6 00000000 OPEL4
6241 =454 00000000
6242 =45(E 00508846
6243 =4502 00003055
6244 =

6245 =4306 00000000 DPELS
4246 =430A 00000000

6247 =450E DOSOCT44

6248 =452 0000BESS

D000, 0DOOH FTRANSLATE TABLE
000K, (C00M $SCRATCH AREA
DIRBUF,DPB? 0IR BUFF, PARM BLOCK
Cove,ALY9 FCHECK, ALLOC VECTORS

0GO0H, 00004 TRANSLATE TABLE
0000H, 0000M §SCRATCH AREA
DIRBUF,0PBI0  ;OIR BUFF, PARM BLOCK
CSV10,ALV10 FCHECK, ALLOC VECTORS

00OOH, 00OCH FTRANSLATE TABLE
(OGOH, B000H #SCRATCH AREA
DIRBUF,0PB11  7DIR BUFF, PARN BLOCK
CSV1L,ALVIY CHECK, ALLOC VECTORS

(000K, 0000H TRANSLATE TABLE
0000, 0000H FSCRATCH AREA
DIRBUF,0P812  ;DIR BUFF, PARM BLOCK
C5V12,4lv12 FCHECK, ALLOC VECTORS

0000, BOO0H 3 TRANSLATE TABLE
(OO0H, 0COOH SCRATCH AREA
DIRBUF,OPBI3  SDIR BIFF, PARM BLOCK
CSV13,ALV13 CHECK, ALLOC VECTORS

000GH, DOOH FTRANSLATE TABLE
000K, CODOH FSCRATCH AREA
DIRBUF,DPB14  FDIR BUFF, PARM BLOCK
C5V14,ALVY4 FCHECK, ALLOC VECTORS

000K, 0000H FTRANSLATE TABLE
0000H, DG00H FSCRATCH AREA
DIRBUF,DPBL5  ;DIR BUFF, PARM BLOCK
CVIS,ALVIS CHECK, ALLOC VECTORS

E2EE 2EEZ EET2 BERT TEEE EzEZE 2282

8249 = i

4250 =45E6 0P8R RS 15 FINITIALIZED FROM TYPE OEFINITION TABLE
6251 =45FS OPBL RS 15 i BY SELDSK
6252 =404 0PB2 RS b}

6233 =4613 P83 RS 15

6254 =622 peBé RS 15

6255 =4631 0P85 RS jH}

8256 =4440 0PB6 RS 15

8257 =464F 0PB7 RS 4]

6258 =463 P88 RS b}

5239 =464 P89 RS B

8260 =467¢ DPBID RS 15

6261 =488 0PB11 RS 15

8262 =4674 B2 RS 15

6263 =46A9 DPB13 RS 15

6264 =46B8 0PBL4 RS 15

8265 =407 OPBIS RS B
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6297
6298
6299

6301
4303
6305

6307
6308
6309
6310
6311
4312
6313
4314
6315
6316
8317
6318

4319
4320
8321
6322
8323
632

6326
6321
6328
6329
6330
6331

mHH NN é LTI (T LI TR (I I O L TR LI I RN T 1
2
3

=404 01020202
=46DE 01030303
=44E2 10202044
=46E6 00000000
=46EA (4040406
=46EE OFOFOF 3F
=44F2 01000103
=46F6 40499987
=46FA 00000002
=46FE TFTFTFFF
=4702 00000001
=4706 COCOCOCO
=4704 00000000
=470E 20202000
=4712 00000000
=4715 03030300
=471h 00000000
=471E 00000000
=4722 10101040
=4726 50285062
=4724 00000002
=472t (8080811

LI TR U T TR TR TR T O

=4732 FF

24733 FF
=4734 FF
=%735 FF
=473 FF
=731 FF
=4738 FF
=4739 FF
=473 FF
=473 FF
=473C FF
=473D FF
=473E FF

APPENDIX D

§ FHBHBHHEHEE RO R R R

.
i
i
.
i
i
.
i
.
i
.
i
H
.
i
¥

1
DSKSID D8

DSKSLC
DSKSHA
0SKSPT
DSKSPH

DSKBLN
DSKEXT
DSKDSL

DSKNOL
OSKHOM
DSKALO
DSKALY
DSKCSL
OSKCSH
DSKOFL
DSKOFH

DSKCNT
DSKTRK
DSKTRH

s e an ws wn e =

1
TYPE DEFINITION TABLE
TYPE O - OTHER, FILLED BY EXCHANGE

TYPE 1 - NCR FORMAT
TYPE 2 - NCR FORMAT

TYPE 3 - NCR FORMAT WINCHESTER

TE = 0

EEEEEIEEEEEESEEEREER

0DSS
0905

1 2

3

0O9H, 008H, 007, DO9H

001K, 0024, 0024, 0024
001H, 003H, 003H, OO3H
0104, 0204, 020H, 04+t
000N, OOOH, O0OH, DOOH
004H, 0044, DO4H, D0GH
0OFH, OOFH, OOFH, O3FH
0014, 000H, 001H, DO3H
04CHy 04%H, 099, 087H
000H, 0OOOH, 00OH, 0O2H
O7FH, O7FH, O7FH, OFFH
000K, 000H, O0DH, 00H
OCOH, OCOH, OCOH, OCOM
000H, 0DOH, 000K, 000K
0208, 0204, 0204, DOOH
000H, 000H, OOOH, 0OCH
003y 0034, 0034, 000H
000H, 0OOH, 00O, O0OH
000H, 000K, 000H, 00O
G104, 010, O1DH, 04D
050H, 028, 050H, 062
000H, 0OCH, 0OOH, 002
008H, 008H, 0084, O11H

WM A W W e MR R e

FHEHEHHHHE S HEHHHHH R HHHHHBHHHOH R

81T 0 = 1, DOUBLE SIDED DISK

#BIT 1 OR 2 = 1,CYLINDER MODE RECORDING
iBIT 3 = 1, FIRST PHYSICAL SECTOR IS 1
#8IT &6 = 1, SECOND SIDE OF DISK RECORDED
i IN REVERSE DIRECTION

$BIT 7 = 1, DATA FORNAT IS COMPLENENTED
$SECTOR LENGTH (1=294,2=512,3=102¢)
FSECTOR MASK (FOR BLOCKING/DEBLOCKING)
$CPN SECTORS PER TRACK (LOW BYTE)

CPH SECTORS PER TRACK (HI BYTE)

iDATA ALLOCATION BLOCK SHIFT FACTOR
FBLOCK MASK

SEXTENT MASK

$DISK SIZE (LOW BYTE)

$DISK SIZE (HI BYTE)

F1AX N0 OF DIRECTORY ENYRIES (LOW BYTE)
MAX N0 OF DIRECTORY ENTRIES (HI BYTE}
$ALLOCD FOR DIRECTORY

F4LLOCY FOR DIRECTORY

$SIZE OF DIR CHECK VECTOR (LOW BYTE)
$SIZE OF DIR CHECK VECTOR (HI BYTE)

40 OF RESERVED TRACKS (LOV BYTE)

M0 OF RESERVED TRACKS (HI BYTE)
FLOGICAL SECTOR LACING?

§CPH SECTORS PER ALLOCATION BLOCK

M0 OF TRACKS OM DISK (LOM BYTE)

M0 OF TRACKS ON DISK (HI BYTE)
FHAXINUM SECTOR NUMBER

FHUEREHHHHHEEHHAHHE R HHEHEHHEE FHEHEHHH G HHHHHRHEHHEHHEHEEEHEHHR

+

DISK TYPE TABLE - TYPE IS FILLED IN WHEN DISK IS "SELECTED” #
4
R S
¥
DSKTYP DB OFFH  FORIVE A
08 OFF  SORIVE B
] OFF  SORIVE €
08 OFFH  ORIVE D
] OFFH  §ORIVE E
1] OFFH  SORIVE F
08 OFFH  5DRIVE 6
08 OFFH  SDRIVE H
08 OFFH  3DRIVE [
] OFFH  FORIVE J
08 OFFH  SORIVE &
] OFFH  DRIVE L
0B OFFH  FORIVE
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6332 =473F FF 08 OFFH  ;DRIVE N

6333 =4740 FF ;] OFFH  5ORIVE O

4334 =4741 FF 08 OFFH  SORIVE P

8335 = i

4336 = i

4337 = 5 TRANSLATION TABLE FOR LOGICAL LALING

4338 = H

6339 = 0020 LEN EQU 32 SLENGTH OF XLT

43¢0 = 0000 VER 2] 0 $BI0S VERSION

6341 = 0020 VERLEN EQU (VEREZ56)4LEN  ;VERSION AND LEMGTH TOGETHER

6342 = H

8343 =4742 L) RS LEN

8344

8345 =

4346 = HLi T T T R T T T T T T o T T P P P A LT T e T P 1 2
847 = H ]
6348 = 3 WORK AREA FDR BLOCKING/DEBLOCKING *
8349 = H [}
4350 = HEI E I e A eI e e FEEEE HEHEH
6351 = H

6392 =4762 SEXDSK RB 1 $SEEK DISK WUNBER

8353 =4763 SEKTRK R4 1 FSEEK TRACK NUMBER

4354 =4765 SEKSEC RB 1 $SEEX SECTOR NUMBER

8355 = 4

4356 =4766 HSTOSK RB 1 $HOST DISK WUMBER

8357 =476 HSTTRK RM 1 FHOST TRACK NUNBER

4358 =4749 HSTSEC RB 1 HOST SECTOR WUMBER

435¢ = H

4360 =476A SEKHST RB 1 §SEEK SHR SECSHF

8361 =476 HSTACT RB 1 FHOST ACTIVE FLAG

4362 =4760 HSTURT RB 1 HOST MRITTEN FLAG

6363 = H

4364 =4760 URACKT R 1 UNALLOC REC CNT

6365 =4T6E UINADSK  RB 1 LAST UMALLOC DISK

8366 =476F UNATRE RV 1 LAST UNALLOC TRACK

8367 =111 UMASEC BB 1 FLAST UMALLOC SECTOR

4358 = i

6369 4172 ERFLAG RB 1 FERROR REPORTING

8370 =773 RSFLAG RB 1 $READ SECTOR FLAG

871 ~4TH READOP RB 1 51 IF READ OPERATION

6372 =478 URTYPE RB 1 FURITE OPERATION TYPE

8373 =776 . DNASEE RM 1 DM SEGNENT

4314 =718 DHAOFF RV 1 iONA OFFSET

6375 =4T7A PHARDDR RM 1 SPHYSICAL DMWA SEGHENT

4376 =4TIC ] 1 PHYSICAL DMA OFFSET

81 = H

4378 = i

an = §

4380 = T T e e e i
4381 = H )
4382 = + ERROR MESSAGES +
6383 = H &
438 = R
6385 = i

4386 =477 00 DISPFLAG ] 1] i 0 = DISPLAY ERROR MESSAGES

6387 = 5 FF = DO NOT DISPLAY ERROR MESSAGES
4388 = H (USED BY SOME UTILITIES)

4389 =477F 203A204E4F54 NOTRDY DB 't NOT READY {(R/X)’

6390 209245414459

4391 02852F 589

6392 =479 FF ]

6393 =4792 203A20575249 PROTECT DB ' ¢ WRITE PROTECT (R/O/X)’

63% 54452050524F

4395 544543542028

4396 S22F4F2F9829
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6397

6398 =478A FF ]
4399 =47AB 203A20464 134 FATAL DB
6400 £14C20495252

401 4F522028522F

§4402 4F2FS829

6403 =47C1 FF 08
6404 =47C2 203A20492F4F IGERR DB
05 20435254F52

4406 2028522F4F 2F

4407 3829

6408 =47D4 FF )
6409 = i

6410 =4707 1B303820FF POSHSE DB
s411 =470( 18303820 RESHSG DB
6412 =47E0 1BS4FF 1]

APPENDIX D

OFFH
't FATAL ERROR (R/0/X)’

OFFH
't 1/6 ERROR (R/0/X)’

OFFH

184, 30H, 384, 200,0FFH  ;POSITION TO COLUNM O, ROM 25
18H, 304, 38H, 204 sPOSITION TO COLUM 0, ROV 25,
1BH, 54H, OFFH i ERASE TO END OF LINE
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8413
6414
415
4416
5417
6418
6419
620
6421
1Y)
8423
6424
6425
8426
6427
6428
6429
6430
6431
6432
6433
434
4435
6436
6437

8439
6440
(1}
442
6443

6445
8446

6448
6449
5450
451
6452
6433
6434
4433
6456
8457
6458
6439
6460
6461
6462
5463
S4b4
6465

D-130

LI T T T I TR L T L I T LI T | I LI | T VI T L T O O U (O T 1 O TS T T2 I TS L T T T U (O T T VI T TR 11

8Ost
0050
0051

0024
0028

wa me B W e i s s ma s WE we M W E e W8 e WA wn WD wr we A

INCLUDE CsFLEXPIND.SEG

TITLE  FLEX DISK DRIVER PIN (DATA SEGMENT)

EQY
EQU
EW

EQU
EQU

FEEE
sEnE [/0 PORTS
I e

S1it
SO
SiH

0H
284

7 DISK COMNARD PORT
7 DISK STATUS PORT
i READ OMA FROM FDC PORT

i WRITE SINGLE MASK REGISTER BIT
§ DNA MODE PORT
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466

6467 = 0026 (oM EQU 26H i D& ADOR PORY

458 = 0027 €oTe  EQU i} § DHa LEMGTH PORT

8449 = i

6420 = H

4 = i

#“12 = § SYSTEM STATUS

8473 = § Tmmmmm——————-

MU = H

6475 = 0013 SYSSTA EQU 134 3 SYSTEN STATUS PORT
6476 = 0034 NOTORON EQU 144 § WOTOR ON PORT

477 = i

18 = H

#19 = i

6480 = § BANK SELECT

6481 = j -

6482 = i

4483 = 0OOED BANK  EOU OEOH § BAMK SELECT ED = OK - 44K
5484 = H E1 s 64K - 128K
6485 = } E2 ¢ 128K - 196K
486 = H E3 = 196K - 256K
6487 = i

6488 = i

4489 = H

"0 =

4491 = i

92 = H

6493 = i

94 = HO I T i)

8495 = jask FOC COMIAMDS wxs

[ SHH R

#91 = H

498 = H

6499 = 0002 READTRK EQU 024 i READ TRACK CONNAND
4500 = 0085 WRITDAT EQU 05H 3 WRITE DATA COMNARD
6501 = 0006 READDAT EQU 0éH i READ DATA COMNAND
8502 = 0007 RESTORE EQU 07 § RESTORE COMMAND

4503 = 0008 FOICSIS EQU 084 i SENSE INTERRUPT STATUS
8504 = 00DA IOREAD EQU (1] § READ 1D COMMAND

4505 = 000D WRITFAT EQU 0DH 7 FORMAT A TRACK

6506 = OOOF SEEKTRK EQU OFH § SEEK A TRACK

4507 = H

4508 = y

4509 = H

8510 = i

[ T S

$512 = jaex FOC VARTABLES e

4513 = FHEHHH

B = i

4515 = i

4516 =47E3 00 CYLHODE DB 00 7 0 = CYLINDER NODE, 1 = not CYLINDER MODE
6517 =47E4 00 DRV ] 00 # DRIVE WUMBER

6518 =47€S 00 HEAD DB 00 7 HEAD NUMBER
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6562

6364
6565
4566
6347
6568
4369
4570
6571

=47t6 00
=47E7 00

=47E8 0000

"

=47€A 00
=47EB 00
=47€C 00
=47ED 00
=47tk 00
=47EF 00
=47F0 00
=47F1 00
=47F2 00
=47F3 00

=47F4 00
=47F5 00
=76 00
=47F7 00
=47F8 00
=47F9 00
=47F4 00

0047
0048

LT I T T T T VO T I T O S N (O (T VI 1A SO (I T T

=47FB 0000
=47FD 0000

=47FF 0000
=4801 00

D-132

TRACK DB 00

SECTOR DB 00

SECCNT DM 0000

i

i

CONSTR 08 00
] 00
08 00
] 1]
] 00
] 00
08 00
0B 0
] 00
] 00

ERRBUF DB 00
] 00
0B 00
0 00
1] o0
] 0o
1] 00

'

i

1

HI e

jEE QA CONMANDS eae

FHEHHHHHH

i

i

ONARRT  EQU &7

DMAREAD EQU 4BH

.. wa e -

HU T e i )
FHE DM VARIABLES e

FHEEE B
i
i
DRAADDR DM 0000

W 0000
DMALENG DV 0000
DHAFUNC DB (1]

# TRACK NUMBER
7 SECTOR MUMBER

i
i Musber of sectors for 1/0

CONMAND STRING LENGTH
COMNAND STRING (max. 9 bytes)

wh s e e we Wk e wE e

§ STATUS BYTE O

§ STATUS BYTE 1§

§ STATUS BYTE 2

i CYLINDER/TRACK
§ HEAD 0 or HEAD 1
3 SECTOR

3 SECTOR SIZE

i WRITE Dith CONMAND
§ READ DA COMNAND

DA ADDR OFFSET
SEGMENT

DhA LENGTH
DHA FUNCTION

i
i
i
i
H
i
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4572
8573
6574
6575
8576
6577
6578
679
4580
4581
6582
6583
6584
6385
4584
6387
6588
6589
6590
6591
6392
6393
6594
4395
6596
6597
4598
4599
6600
6601
6602
6603
6604
6605
5606
6607

HoH BN H NN

=4802 08
=4803 40
=480¢ 02

=4805 1B
=4806 F§

=4807 05

=4508 0000

S
seae DISK VARIABLES #ex
I
i

i

SECTRK D8 08
DENSITY DB 40H
BYTSEC 08 02

GPL 08 1BH
PATTERN 0B OF 6
RETRIES 08 03

H

i

i

H

H

i

[33] ] 0000

APPENDIX D

i SECTORS PER TRACK

+ DOUBLE DENSITY BIT (MFR)

7 BYTES PER SECTOR (M)t 00 - 128 bytes

H 01 - 256 bytes
02 - 512 bytes

i GAP LENGTH
FORNAT PATTERN

i
i
.
¥
i
i .
i
i
i
.
i
i

Nusber of retries

Seecial Sector Buffer for BAMK conflict

- -

n_12°?



6607
6610
6611
6612
6613
6614
6615
6816
4617
8618
6619
6620
64621
6622
6623
662¢

4626

o~
R
B L U O (e

=
(=3

6633 =4808 10

6634 =480C 0000

6636 =480E 00
6631 =480F D0

6638 =4810 0000
6639 =4812 0000

6648

450
851
4652
8653
4654
4455
4654
8457
4458
8459
6460

LT T O L T T T T T I TS T TS I (O TR | I I T}

n.124

00¢0
00¢1
002
00C4

005
006

IF HOT LOADER _BI0S
INCLUDE C:¥IPIMD.SEG

- .

§HEHEHE R ER RO R R R

i '
i PERIPHERAL INTERFACE MODULE (PIM) %
i t
e WINCHESTER 015K '
i '

R R R

?
JUNIT 0= HEAD 0 AND 1
FUNIT 1= HEAD 2 AND 3

¥

i

H VINCHESTER DISK PARMIETER BLOCK

i

i

i

VIPRR DB 0 ; WIPAR + 0 DISK UMIT
bB REST j UIPAR + 1 FINCTION
] 0 i WIPAR + 2 SECTOR L0

j VIPAR +3 SECTOR #I

] 1 j WIPAR ¢ 4 STATUS 1
1] 0 FUIPAR + 5 STATUS 2
N 0 i UIPAR ¢+ & BUFFER ADDR, (SEGNENT)
] 0 FUIPAR + B BUFFER ADDR. (DFFSET)

UIKCHESTER DISK DEFINITIONG

s e e e e e

§ HHHHHHHHHHHHHHH HEHHHHHE R HHE R R

it [
i* PORT DEFINITIONS t
it ]

§ EEEHEHEHHHEEHH R HHE R HHE R R B

1

HBASE  EQU 0C0H
DATA  EQU  HBASE
VIERROR EQU HBASE+1
L. HBASE+1

i CONTROLLER BASE ADDR.

i

i

¥
SECNT  EQY HBASE+2 P

i

i

i

i

R/W DATA REGISTER
R ERROR REGISTER

¥ WRITE PRECONP. REGISTER
/8 SECTOR COUNT REGISTER
/4 SECTOR WUMBER REGISTER

R
SECNO  EQU HBASE+3 R
R/8 CYLINDER LOW REGISTER
R
R

CYLLO  EQU HBASE+4
CYLHI  EQU HBASE+S
S0 EQY HBASE+6

/8 CYLINDER HIGH REGISTER
/% ECC/CRC-BYTES PER SECTOR-DRIVE-HEAD
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4661
Y]

6664

4666
5667
6468
5669
6670
6671
6472
6673
5674
5675
4676
5627
4678
8629
4680
5681
4682

5684
(13

4688
6689
6690
5691
4692
4693
4694
8695
4496
5697
6698

6700
8701
6702
8703
4704
6705
6706
8707

4709
6710
§711
6112
6713
&714
6113
6716
6117
4718
8719
6720

LTI T O T T T T T I T T T T L LI O O O T OO VIO TN VI (I T T TS VB L T T LTI TS TS VI VI TR TR T [N TR TR 1}

LT T

00c?
60c?

0000
0010
0070
0020
0030

0001
0010
0020
0080

0001
0008
0010
0020

00A0

STAT  EQU  HBASE+? i R STATUS REGISTER

om0 EW HBASE+7 5 U COMNAND REGISTER

i

;mmmimnnnmnliimmi

Hi *

it DISK FUNCTIONS ¥

Hi #

§HE A R

i

STRATE EQ® @ $STEPING RATE TRACK TO TRACK
REST  EGU  10H OR STRATE  RESTORE COMMMD WITH STRATE
SEEK  EONU  70H OR STRATE  SEEK COMMAMO WITH STRATE
VIREAD EQM  20H SREAD COMMAND

NINRITE EQU J0M SURITE COMMAND

FORMAT  EQU SOH $FORTAT COMMAND

!
|
|

ERRROR REGISTER EGUATES

“n e s wa e o
-
-

DANWFD EU  OM 5 ADDR. NMARK NOT FOUND
TR0 B O i TRACK 0 ERROR

ABC B D4 i ABORTED CONNANO
I0NFD  EQU 10H i 1D NOT FOUND

CRCID  EQU 204 i CRC-ERROR  ID-FIELD

APPENDIX D

= BUFFERED STEP

UNCOR  EQU 40N 5 UNCORRECTED DATA IN DATA FIELD
880  EQU  8OM § BAD BLOCK DETECTED

L

HU T i e e e U

H} [}

H STATUS REGISTER EQUATES [

Hi H

i

i

CERR BN O } CONTROLLER ERROR

CORRD EQ)  D4H 7 DATA CORRECTED IN DATA FIELD (ECC)
(DRe  EQU  o8H i CONTROLLER DATA REQUEST

DSEEC EM) 10 7 DRIVE SEEK COMPLETE

DRFA BN 20H i DRIVE WRITE FAULT

DREADY EQU  40H § DRIVE READY

(BUSY EQU  BOM i CONTROLLER BUSY

$ECC/512 BYTES PER SECTOR

ENDIF
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6721
72
6723
6724
6125
6726
6127
6728
89
6730
4734
4732
6733
8734
6735
6736
8737
6738
6739
6740
6741
4742
6743
8744
8745
8746
6747
4748
8749

§751
4792

6754
6795
675
8757
4758
6759
4760
8761
6762
6763
6764

D-136

...
=
=

|£nn LI U T T R T TR TR TR 1

;4815 0008

;48}7 0090

;4819 oo

;481A 0000

;4810 0000

;(»SIE 060

;4820 0G0

:&822 0000

;4824 00

;4825 464EA3542054
414240452046
954C40202028

435229
=483A FF

nououn & "
&

INCLUDE C:KBOMGRD.SEE

e T T L I S T T
S
H

it KBD NAMAGER DATA AREA
-

S R
B I T T e e e

- -

FUNACT 1] 0

FPOINTER N [

FCHARCNT N i}

FHCCHAR ] Ok
FNSTR | 1]
FRKT ] U]
RSTLER L] O0H
FNEND ] 004
FRLEN w 00k
FM_ERR 0 0o

FN_ERR _JESS 1] 'FNCT TABLE FULL  (CR)’

1) OFFH
HEBREW 1] 0
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8793
8794
&79%
6796
&1
6798
679%
6800
5801
4802
6803

4805
6806
6807

6809
4810
6811

6813
6814
4815
6816
6817

4818
6819
6820
6821

6823
6824
4825
6826
6827

0040
D041
D041

0001

0080
0001

LI L T T T L L T | T T T T T O O T O T SO OO (IO O LN T Y TS O N T T I T R T I T R T TR T}

i B NEE wE WE N AN Wa WS Wh T e WA A WP T R A wE w4 R e e e wa e

- . e

IHCLUDE C:KBOPTMD. SEG

U R
# fkeyboard equates #
R
keyhase eqy 40h 3 no of controller
vdkey eq keybase 7 output to keyhoard
rdkey equ keybase i input froa keyboard
rskey equ keybase+1 7 status addr of teyboard
kbeil equ keybaset] i addr for output a bell
kcouet e keybase+1 7 kbé output of language nusber
country eq Gth ; cosaand to get comtry code
LgdatBé eqy 80h + flag for Language byte ready
inphuff8é equ 02h § flag for outpet to kbé full
kbdat8é equ 1k i flag for input fros khd ready
Language db 00h + Language code :
5 OLD KBD  MEW KBD 1  MEW KBD II
7 00 U.5. 10 U.S. 20 SNITZERLAND 1
§ 01 UK. 1 UK. 21 SUITZERLAND 2
§ 02 FRAMCE 12 DEMMARK 22 FRANCE
7 03 GERHANY 13 GERMANY 23 CANADA
7 D4 SWED/FIN 14 SUED/FIN 24 SOUTH AFRICA
§ 05 HORW/DENN 15 HORWAY 25 PORTUGAL
§ D6 SPAIN 16 SPAIN 26 BRAZIL
§ 07 ITALY 17 ITALY 27 YUGOSLAVIA
kbd_var db 0f8h  § variante of keyboard
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6828
6829
6830 IF ¥0T LOADER_BIOS

4831 INCLUDE C:SERPIMD,SEG
6832
6833
6834
6835

6837

E e We WE wE T WE WE W WE ws WP we WA R wmm MR e W we A

HE
#
3 EQUATES used by the SER PIN 4
it 1]

i
i PORT ADDRESSES FOR SERIAL IF RS232 (2651)
i

0040 SPROATA ER  6OM READ DATA
0061 SPROTAT EQU 61 READ STATUS
0043 SPRCOM EQU 43 FREAD COMNAND
0064 SPUDATA EQU  44H FURITE DATA
0056 SPNMODE EQU oM FWRITE MODE
0087 SPuCON EQU  6TH URITE COMMAND

XON-XOFF VALUES

[PTReT,

6011 Xo8  EQU 1M
0013 XOFF EW 134

STATUS EQUATES FOR SERIAL IF RS232 (2651)...BIT MAPPED

0001 TIRDY €W OM FTRARSHIT HOLDING REGISTER EMPTY ‘
0002 RXRDY EQU O JRECEIVE HOLDIMG REGISTER EWPTY

L T T T (L B T T L L T L O T O T O L T T T I L T T (I T T T S T [ T TR T 1)
-
-
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6881
6882

6884
4886

6388
6889
6890
6891

6893
6894
5895
6896

4898
6899
6500
6901
8902
6903
6904
6905
6906
§907
6908
6909
6910
6911
8912
6913
4914
6915
6916
8917
6918
6919
(371
921
[377]
6923

0004
00t

0040
0080

WOH N R B R RN

[ L L L O O T I T T S T VI N L T L L T I 1]

%
o]
288

TXENT EQU  OM CHANGE IN DSR OR DCD OR TRAMSHIT
PARITY EQU  OBH PARITY ERROR

OVERRUN EQU 108 OVERRUN ERROR

FRANING EM 20H sFRANING ERROR

K0 EOH  40H $0ATA CARRIER DETECT

DSk EM  8OH  ;DATA SET READY

¥
§ HHHHHEHHHHHHHHHHHHHHHHHH HHEHEHHHHEHEHHHHHHEHHHHHHHHHHHHHHHHHH HHE

it #
i* VARIABLES TO BE PROVIDED BY THE USER H
it 1

HHHEHHHHHHHHBHEHHEHHHHHHEHEHHHEHEHHHHH HHHHHHEHHHHHHHHHHHHHHH

NIRG232 BYTE  BIT MAPPED : MUMBER OF STOP BITS
PARITY EVEN OR 0DD
PARITY EMABLE OR DISABLE
BITS PER CHARACTER
ASYNC OR SYNC COMRINICATION

H2R6232 BYTE  BIT HAPPED : INTERMAL OR EXTERNAL CLOCKS
BAUD RATE

PVRS232 BYTE  OOH PROTOKOL VECTOR (FOR FUTURE EXPANSION}
CURRENTLY 0OH

THE SERIA. INTERFACE

HHHHHHHHE R HHHHHHHEHEHHHUHEHEHEHHHHHHHHHHHHHHHE R HEHUHHHHHH

WE we BE M wE e e B wE R WE wE WE WA WS wE R ws cam s

1 ]
i* INTERNAL VARIABLES ¥
Hi #
s e T e o s
i

SACTIVE 08 0 PSERIAL I/F ACTIVE FLAG

PACTIVE 08 o §PARALLEL I/F ACTIVE FLAG

XOFFFLE ] 0 JNOFF FLAG

D-139



6924
95
6926
8927
8928
8929
4930
4931
6932
4933
6934
6935
6936
6937
4938
4939
4940
6941
6942
5943
6944
6945
6944
6947
6948
4949
6950
4951
6952
4953
6954
8935
4936
6957
4958
4959
6960
4961
6762
6963
4964
4965
6966
8967
6968
6949
6970
4971
6972
6973
6924
8975
6978

8977
4978
4979
6980
4981
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LT}

0061
0043

0020
0002

INCLUDE C:PARPIMD. SEG

e eE wu S s WS ms WA WE WE wE WS we WE s WE wE WA wE Wa we

§ HHEHHHHHHHHHEHHHHHHEHHHEHEHHHEEHHHHHHHHHHEHEHHHHHHHHHHHEH R

A4 ¥
H EGUATES used by the PAR PIN ]
i* [}

§ R HHHHHHHHHHEHHEH HHHHHHHHEHHHHHHHHHHEHHEHHHHHHHHHHE R HHHHE

PORT ADDRESSES FOR PARALLEL I/F (CENTRONICS)

- e

PeDA  EQU  o0M $0ATA PORT
PBSTA  EQI &M FSTATUS PORT
PRCON  ER  43H FCONTROL PORT

STATUS EQUATES FOR PARALLEL I/F (CENTRONICS)

BUSY  EQU i} PRINTER 8USY
POBF  EQV  OM sOUTPUT BUFFER FILL
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4982

6983

4984 U3BF PATCHSIZE EQU 4C00H ~ OFFSET §

4985 4841 RS PATCHSIZE

6986 ENDIF

4987

4988

6989 4000 ENDBIOS EQY OFFSET ¢

6990 (SE6

6991 ORG ENDBIOS

6992 FHEH R
4993 i H
6994

4995 H HOVCPR - ROUTINE TO SET UP INTERRUPT VECTORS AMD MOVE THE 0.5 &
6996 H ]
6997 I
6998 H

6999 i This routine is entered immediately vpom a JNP 2500 (INIT) and is
7000 H executed only at start-of-day.

7001 i The code will be overlayed by a disk buffer.

7002 i Entry paraseters - {5 is set up correctly (to 400H)

7003 H ALL other segeent registers are wapredictable
7004 H (WHEN LOADED WITH DOT, SET (S=DS=ES=TPM+B)

7605 i

7006 HOVCPR:

7007

1008 IF HOT LOADER_BI0S

7009

7010 4000 FC (L $SET FORVARD DIRECTION

7011 4L01 2EBD3ETF2500 * 4 DEBUG_FLE,D

7012 4007 7405 4COE J NO_SET_SEG

7013 4009 8CC8 v AXy(S

7014  4C0B A3FB42 nov WORD PTR PARA4O+2,AX

7015 NO_SET_SE6:

7016  4COE BEOOD oV ALy

7017 4011 BEDS nov DS, AX §SET DS TO ZERO

7018 4C13 BBOAFE oV BX, HENSIZ

7019 4016 BAIF nov BL,[8X1 SGET MEMORY SIZE BYTE (=0-7)

7020 4C18 8CC8 nov AlyCS

7021 4C1A BEDS oV 05, AX FSET REAL DS VALUE

7022 4C1C 8ECO mv ESyAX

7023 4CIE BOO4 nov Alyé

701 4020 FOE3 18 BL FHENSIZ4

L5 Kn B CBY

7026  4C23 BEDCAC oV SI,0FFSET HENTAB

7027 4C26 03F0 AN SIyAX

7028 4C78 BF4443 nov DI, OFFSET DISPHEN

029 428 BI040 nov 4 11

7030 40 F3A¢ REP NOVS AL AL FHOVE ASCII MEMORY SIZE INTO SIGN ON MESSAGE
7031 4030 8104 nov CLyé

7032 4032 8AC3 v AL,BL

7033 4C34 D2ED SHL ALyCL

7034 4C36 08060143 1] BYTE PTR HRTLEN+1,AL;ADD NEMORY SIZE TO TPA LENGTH
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7035

067
7068
7069
07
m
nn
nn
7074
075
76
01
1078
01
7080
7081
7082

7084
7085
7086
7087

4C3A BA4ODD

403D 2£803E7F2500
4043 7411

4045 BBODDY

4048 29060043
404 8CCB

4C4E 050005

4051 ASFE42

4034 BCCA

4036 BB0DOD
437 8ED8
4038 8ECO

4030 (70600002528
4063 89160200
4067 BFO400

4C6A BEDDOD

4C4D B9FFO0

470 2X803E7F2500
4076 7428
478 BF0000

4078 BICTO4

4CTE BEDDOC
4081 83E901
4084 B3FFO4
487 14F2
4089 B3FFIC
4C8C 74ED
4(8E BIFFB403
4092 74E7
4094 830101
4097 A5
4098 &5
4099 EXE3
4098 80CB
4090 EF0700

4CAD AS
AL A5
4042 E2FC

D-142

4034

40A0

L% ]
478
8

«IE
A7

40AD

Hov DXy 40H

[, 4 DEBUG_FL6,0

JE SET_INT $FALL THRU IF SYSTEM WITH DOTS4 LOADED
nov AX, P00 §SET SIZE FOR 2. 0OS + DT84

SuB WORD PTR MRTLEN,AX ;REDUCE TPA SIZE

nov AXyCS

A0D AX, 500K

nov WORD PTR MRTLEW-2,AX ;SET NEW TPA START

Hov DXsCS

i
#SET UP ALL INTERRUPT VECTORS IN LOM MEMORY TO ADDRESS TRAP
i

SET_INT:

nv A
nov D§,AX
mv  ES,AX 7SET ES A DS T0 ZERC

i

FSETUP INTERRUPT 0 TO ADDRESS TRAP ROUTINE
i

oV INTO_OFFSET, OFFSET INT_TRAP

Wy INTO_SEGNENT, DX

oy DIyé
noy S1,0 1 THEN PROPAGATE
Hov CXy 255 $TRAP VECTOR T
e DEBUS_FLG, 0
JE ALL_LO0P
Hov 0Iy0
DEBUG_L0OP:
ADD DIyé
DEBUS_L0OPH:
S1y0
SuB %13
o DIyé
JE DEBUG _L00P FJUNP IF TRAP INTERRUPT
e DI, OCH
JE DEBUG_L OGP JUP IF ONE BYTE INTERRUPT
[ 4 01,384
JE DEBUG_LogP P IF DDT84 BDOS CALL IR
ADD X1
HvsY
HOVSH
LO0P  DEBUG_LOOPH
v AX,y LS
Jip SET_BDOS
ALL_100P:
HovSY $ALL 256 INTERRUPTS
ROVSH
LOOP  ALL_j0OP
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7088

7089  ¢CA¢ BB4000 "oV AX, 40H

709 i

7091 $800S OFFSET TO PROPER INTERRUPT

7092 i

7093 SET_B00S:

7094 4CA7 C7067803602C nov BI0S_OFFSET,0FFSET BIOS_INT_ROUTINE

7095 4CAD A37AD3 oV BIOS_SEGHENT,AX

7096  4CB0 70580030608 nov BDOS_OFFSET,B005_OFST

1097 4(B6 A38203 oy BDOS_SEGNENT ,AX

7098 i

7099 HOM MOVE THE CCP, BDOS, AND BIOS YO ABSOLUTE PARAGRAPH 4DH

7100 }

7101 4089 BEDE v DS, AX

7102 4CBB 2EBO3E7F2500 ohp DEBUS_FLG,0

7103 4CC1 7515 4(08 W HOV_END jJUMP IF DEBUG FLAG SET

1104

7105 40C3 BRO0OS nov AX, 6004 i SOURCE IS PARAGRAPH 600

7106 4(C6 BEOB nov DSy AX

7107 4(C8 BR400D oV AXy 404 # DESTINATION IS PARAGRAPH 40

7108 4CCB BECD v ESoAX

7109 4CCD BEGDO0 oV SI0

7110 4CD0 BFODOO v 01,0

TH11 403 B0O28 v CX, 2800k

7112 4006 F345 REP MOVS AX,AX

7113

it ENDIF

ns

7116 11OV_END:

117 4CD8 FF2EF942 JPF - BI0S40 § MEXT INSTRUCTION IS RELATIVE TO PARAGRAPH 40!
118 i

7119 HENTAB: $TABLE OF ASCIT MEMORY SIZES FOR SIGM ON MESS
7120 400 20343448 DB 'K’ FHENSIZ = 0

7121 4CE0 31323848 ] 128K i =1

7122 4CE4 31393248 ] Ri/- % i =12

7123 4(E3 32353448 ] 156K i =3

7124 4CEC 33323048 e 320K’ i =4

TIZ5  4CFO0 33383448 ] ‘384K i =3

26 4CF4 34343848 08 '448K* H =é

7127 4CF8 35313248 08 R1v. 3 H =7

7128

Vi)

30 R
131 i '
132 i* DURHY DATA SECTION H
N3 ' it &
7134 T e e L
133 0000 DSEe D FABSOLUTE LOV MEMDRY

3% ORe O §{INTERRUPT VECTORS)

7137 0000 INTO_OFFSET L] 1

7138 0002 INTO_SEGHENT  RW 1

7139 0004 INT1_OFFSET (] 1

7140 0006 INTI_SEGHENT  RM i

7141 PAD TO SYSTEN CALL VECTOR

7142 0008 L] 2#(8105_INT-2}

7143 0378 BI0S_OFFSET 1] 1

7146 0374 BIOS_SEGHEWT AW 1

45 03K UNUSED_OFFSET R i

7146 037 UNUSED_SEGHENT RW 1

7147 0380 BOOS_DFFSET RV i

7148 0382 BDOS_SEGMENT  Re 1

1149

7150
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A 0004 ¥ 4688%

ALLLOOP 40AD L 7063 70843 7087
AL0C 3198 L 2853 2862 2867 2873 1893+
ALPHAPARTITION  44D0 ¥ 1447 5893

Avo S8 N 61158 6116 6172

aLv1 S0E0 N 6117% 6118 6177
ALvio S3F K 6135% 6138 6213
ALVl 5448 K 6138% 4140 6228
Aavi2 G498 N 61408 6142 6233
AV SEC N 6142 6144 6238
AVl 5530 N 61443 6145 6243
ALVIS SBE N L1463 6248

A2 SITL N 61195 6121 6182

ALV3 3162 #6121 6123 6187

ALV 5213 § 6123+ 6125 6192

L5 5264 N 6125 6127 6197

Vs SBS N 61203 6129 6202

AV 5306 # 6129% 4131 6207

ALVE 5357 N 6131 6133 4212

ALV 5348 N 6133 4135 6218
ATTRIBUTE 44DC V453 1535 1556 1590 1740 2082 e0é8+
ATTRIASK 0080 N 1051 1200 1532 5948%
AITOLOAD BL 489 S1% 381
BANK 00ED W 4642 64832

BBD 0080 ¥ 6492%

BDOSINT DOEO N 56 663
BOOSOFFSET 0380 V481 7096 7147
BOOSOFST 0B0& # 55 &5 481 7096
BOOSSEGHENT 0382V 482 7097 7148+
BIOS40 42F9 ¥ 5713 1117

BIOSCO0E KON S &% N1
BIOSINT 000E N 604 7142

BIOSINTRET ABC L 80D BO¢ 308 310%
BIGSINTRET1 NBEL 785 Bi4
BIOSINTROUTINE 2040 L 7833 70%
BIOSOFFSET 0378 ¥ 7094 7143
BIOSSEGHENT 0374V 095 71k

BLANKONE 3380 L 2058 20798 2093 2113
BLINKING 0002 K 1181 5798+

BiPCRL BUT L 1561 1595 2004 20063
BHPCR2 334F L 2008 2010%

BUMPCUR 338 L 2000%

BUSY 0020 N 5471 6975%

BYTSEC 4804 ¥ 2575 3184 362¢ 3652 3743 4265 434 6587
CARADAL 2060 L 358%

CANADAZ W1 362

CBUSY 0080 K 4731 4782 4706¢

CCHAR 0048 K 1915 1930 5994+

P 0000 L 72 467 410 484 583
CCPOFFSET D000 N 54 M4 71

CORG 0008 K 6702%

CERR 0001 N 6700+

CHANOD 0020 K 6044+

CHARCHAR 40F1 L 5078 50994

CHANCHAREND 4128 L 5103 5123

CRANEND 4131 L 5101 5130

CHARREADY 4012 L 4879 4883 4887

CHKUMA A L 2834 28488

CHRTRAN EBY L 874 1228%

CINIY B58L 451 53%

(LEOS 316 L 1608 2148

(LEOS1 3B L 2151 2163

CLItASK 0040 N 1549 S%7%

CLOSE 3581 L 2394 421 2443 1513 U
CLRLIN UT2 L 2202 146 2288

CHDBUF KLV 19% 51 M

CCAD 0026 N 4431 4433 644e7%
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COLFULLI
COLHALFL
COLOURHALF
COLOURINOEX
CONLEN
CONND
ConPLOOP
CONSTR

COMFIGFL
CONFVER
CONIN
CONLAC
CONOUT
CONST
CORRD
[#1)44
COUNTRY
CPBATTR

(pacoL

CPBESC
CPBFLEN
(PBFREQ
(PBRESY
(PBRES2
CPBROV
[

CRCID
CRTATTR
CRTEXIT
CRTHGR
CRTHGREND
CRTPB

CRTPIN
CRTTABLE
<]

CSRRCHD
(svo
51
avie
vt
(svi2
Covi3
(V14
2134
(5v2
(SV3
(54
%10
(1]
(5v7
(sve
o9
CTLTRANS
CURCOL

81 L
29 L
0005 W
“o3 v
000A ¥
07 K
386k L
4TER ¥

3041 L
MEL
SREG ¥

OOE0 K

£

SI31 M

¢#BEEEEBEE888E8E

<@ E®XEx

1068 107%

1053 1057%

1058 5800+

540 1052 1067 1147 1188 S80%%

S5 912%

4134 66633

30033 3007

3926 3927 3929 3999 4000 4005 4007 4067 4070 4075
4128 4129 4245 4253 4258 4260 4262 4264 4266 4208
4270 4271 4326 4328 4333 4330 4337 4338 4340 4302
4393 65263

148: 803 4938

b7

80 608% 1334 1384

356 3159%%

81 5978 48

79 5en

47013

4637 4039 64083

5250 6803+

105¢ 1058 1069 1073 1146 1154 1161 1368 1171 11%
{181 1190 1309 1312 1534 5936

980 985 995 1009 1015 1016 1018 1094 1527 1548
1582 1599 59342

1310 1529 1M9 5933

1213 2049 5940%

1209 2047 5938%

W3s

59413

982 1001 1003 1084 $935%

185 190 195 200 205 210 26 221 232 S
5725 5725 5731 5739 SM2 5745 3756 5762

5690%

1563 452

1550 1560 15628

601 602 656 458 477 BeSE

873 8T

875 980 982 985 995 1001 1003 1009 1015 1016
1018 1054 1058 1069 1073 1086 1094 1146 1154 1181

1168 1171 1175 1181 1190 1209 1213 1308 1326 1342
5783%

1311 15194

132 299% 1266

440 482 492 788 793 S410 7013 7020 7042 745
1081

5848

61163 6117 4172

6118% 6119 6177

6137% 6223

6139 62218

s141% 6233

6143¢ 6238

81458 6243

61475 6248

$1204 6182

61226 6187

b124% 4192

8126 6197

5128% 6202

61304 6207

§132% 6212

6134¢ 6218

904 92

1528 1552 1558 1559 1567 1583 1586 1592 1593 1398
2001 2003 2011 2022 2121 212% 2130 270 247 N1
2289 6066
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CURD 00E0 N 60033

CUROFF JNF L1941 2062 2095 2159 2190 2236 2153 1N

CURCH 3284 L 1926 077 2111 2162 2197 2242 2264 2288

CURROV 0BV 2007 2012 2059 2138 2150 2192 2177 2181 21228 2273
60673

(URS D049 W 1781 5997%

CURSOR K98 V1588 1940

CYLHI 00CS M 4728 44593

CrLLe DOC4 N 4676 4679 4725 6458

cyLnop IFCL 3191 310

CYLHODE 4763 V2549 3173 3211 3604 3830 4247 &Slés

DANNED 0001 N 64B6%

DANSK AV 3%

DATA 0OCO N 4763 4771 4806 6653

DATASES 409 N 5687% 5689

DATE X9V UR

DATRDY 000L N 1746 597%:

18] 0040 ¥ 68863

xond 0051 N 4398 6435%

] 3663 L 2588 2591%

DEBUGFLG BIF V128 7011 7038 7062 7102

DEBUGLOOP 478 L 70663 7072 7074 7076

DEBUGLOOPH TE L 70683 7080

DECSIGN1 04 V4108 5285 5299

DECSIGN2 2004V 426% 5286 5300

DELAY 302F L 1451 145%%

DELAYL 3032 L 1461% 1464 1469

DELAY2 3038 L 14653 1468

DELCHR 3300L 1613 2089%

DELCHRT 3309 L 2096+ 2110

DENSITY 4803 V 4069 4246 4327 45843

OFORMAT 3E06 L 3389 41813

DHOE W9F L 2525 26253 203¢ 2648

DIRBUF SH0 B 61143 6115 4171 6176 4181 6186 6191 4196 6201 6206
6211 6217 6212 6221 6232 6231 642 G247

DISKINIT IMB L 482 477 23843

DISKUBOOT B L T8 U2

DIsp JME L 3316 133

DISPERR ISEL 2632 3241 3255 3298 3309

DISPFLAG ATTEV 3310 3465 3467 3472 3474 4386

DISPHEN 4344 ¥ 57398 7028

L] JEFA L 4273 4342 4620%

DHAADDR 47FB V2567 2548 3170 3172 3617 3622 3669 3675 3689 3491
3695 3697 3707 3710 3721 3824 4625 4630 4445 65674

DRAEXC 0010 N 5983

DIAFUNC 4801 V 3588 3592 4183 412 65713

OMALENG 4TFF ¥ 3659 3671 3722 3749 3819 4188 4435 45704

[ ] 0024 N 4405 4655 O4bés

DHANO 002B N 4423 &465%

DIAOFF HIBY 212 1974 6374%

OMAR 00M W 6027%

DNAREAD 0048 K 3592 4183 o557%

DMASEG T2V 2141 BT N8 4313

L 0024 N 60313

el D047 N 3588 63568

DOESC 3041 1L 1533 1536+

DOOUTCHAR 079 L 1531 155

DoPIMES FleL 988 1025 1040 1215 13054

DOPIMESCEND Fu L 1307 131%

0P80 45E6 V2608 2609 2614 B171 6250%

P81 F5V 6176 62518

DP310 40V 8222 82608

oPe11 4088 V8227 82618

P12 469 v 8232 62624

0P313 46K ¥ 6231 62634

P14 4688 V 6242 62644

PLS 07 V6247 6265
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DPB2
[LgX}
0PB4
0PBS
0P34
P87
P88
OPes
DPBASE
OPBHOY
DPE0
DPEL

DPELD
DPELL
DPE12
DPEL3
DPE14
DPELS
OPE2
PE3
OPE4
PES
OPES
DPE7
OPES
DPEY
DREAD
OREADID
DREADY
OREST
DREST1
DREST2
DREST3
OROADRS
DROFLG
DRV

DRUING

DSEEC

DSEEK1
DSERNUM
SIS
DSRALD
DSKALL
OSKBLH
DSKBSH
OSKCNT
0SKCSH
DSKCSL

DSKDSH
0SKDSL
DSKEXT

oSKknoL
DSKNSC
DSKOFH
DSKOFL

4604 ¥
413 ¥
4622 ¥
4631 Y
440 ¥
464F V
WSE
4660 ¥
HES L
3698 L
HES ¥
HF6 ¥

4386 V
459V
4506 ¥
4586 V
4506 ¥
4306 ¥
4306 V
516 ¥V
4526 ¥
4536 ¥
4546 ¥
4356 ¥
4366 ¥
4376 ¥
38A5 L
3002 L
0040 A
378 L
AL
WL
3046 L
Har v
0001 N
474 V

0000 ¥
0008 W
0010 ¥
SREG

0010 ¥
AT L

4394V
30F5 L
4706 ¥
4704 ¥

46EA ¥
v
2 v
4I0E Y
4MEY
44 ¥
466 V
HFL Y
4202 ¢
HFE ¥
ATEV
471V
4116 ¥

6181 6252%
6186 6253%
4191 6254
6196 6255
4201 6256%
6206 6257
6211 6258
6217 6259%
2335 b168:
2617% 2621
61697

61743

62203

6225

6230%

8235%

62402

42453

8179

61843

8189

41943

6199

62043

6209

6215+

D6 3044 3410
2562 4065%
4705%

23558 3440 3800
39243 3947
3934% 3937

3964 3948%
887 1079 1088
1140 5079 514
2356 3177 3180
&1

50533

5982%

50543

42 418 40
268 2976 2986
374 3676 3683
017 7021 7051
&703:

39978 443 432
4010: 4013

45 3795
3939 4015 41268
62983

§299%

3502 6292
62912

2840 6305%
63013

4300

3149 634+
8295

62943

6293

8297

6296+

3185 63088
6303+

63028

35864

392s

1138
5134
3192

483
2988
3696
101

1206 1210
790
59 3028

493 187
2992 2993
4759 4761
Hes

1221
4004

789
3001
173

5078
474

811
3009
4801

58045
4257 812

1244 1260
3038 3090
4803 4809

APPENDIX D

D-147



DSKSID
DSKSLC
D5KShA
DSKSPH
DSKSPT
DSKTRH
DSKTRK
OSKTYP

DSPACHD
DSPACHA
08R
DSTAT
DNRFA
DURITE
DYNRAR
ENDBIOS
EHDFLUSH
ENDHONE
ER1
ERFLAG
ERRBUF

ERRDISP
ERRDISPL
ERRDISPEND
ERREND
ERRORCURSTART
ERRRET

1]

ESCFLG
ESCMASK
ESCTABLE
ESCTRANS
FALSE
FATAL
FCRARCNT
FICRA
FOCRDY
FOLSIS
FIFEWP
FIFS
FIFULL

FI16D
FIGS
FIGSBUT
FILKST
FILHSTL

FILLER
FIXCON
FIXCONT
FIXD3
FIXDISP
FIXOR
FIXEND
FIXERR
FIXREAD
FIXREADY
FIXREADYL
FIXRETRY
FIXRTRY
FIXURITE
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4606 ¥
4608
46DE ¥
HE6 ¥
HE2 Y
MY
4726 ¥
v

xHL
A3t
0080 §
0050 W
0020 H
3BAF L
0004 ¥
4C00 N
BFIL
360F L
FELL
72V
LY

5L
XL
FE4 L
A0 L
HE2 N
ML
SRee V

0062 N
DOOF W
3003 L
002 L
0000 ¥
TR V¥
817 ¥
0051 M

FEZE EHERE
Lalladllt B

o $ 9%
gggéﬁg
~— -

JFéA L
3887 L
¥BL
L

2997 3187 3202 3505 6281
2914 3183 6287

2965 6288%

6290

2606 2615 288) 6289:
6307

3195 63062

2437 2604 2839 2881 2913
6318

589 399 410 627 64
504 675 695 TRB
6887

4509 64563

67043

3098 35908

6051

69893 6991

2545 4T

2635 2653

47187 4790

2910 3014 3022 3082 3135
B W NV 3232 IN
63373

13243 3317 5182

1392 3328 5183

139 14003

B39 BN B

1362 1315 5874

3311 33k

3 53 53 539 543
3000 3010 3677 3678 3708
830 1131 K%

1537 994%

1541 1605%

892 IR

48 N

237 395 8%

4951 4994 6738

M54 M1

4396 4402 4459 4308: 4511
4129 6303

5981

1748 5960

1641 1646 1651 1665 1670
172 1727 1732 1738 1759
1811 1816 1830 1835 1840
1887 1892 1901 1913 1918
1964 1987 5980:

60013

1667 1709 1832 1874 1961
1349 5883%

2923 2943 29458

2956 2958%

14 1% 13

36 I8 32

3062 3064 30703

4132 47433 4104 4811

394 3296

2397 2645 3058 3067 3112
3290 329%

2646 3071 3129 3283+ 33%
3042 3047

21395 229 3N 414
4681 4bB4s

3054+ 3069

3108 3123

3096 310t

2964 2996 3148 3182 3
7154

4369
3781 3786 3791 3943 4454

B0 M3 WIS BN B/Y
7022 7052 7108

1675 1680 1707 1112 1717
1779 1784 1789 1795 1806
1846 1851 1872 1877 1882
1928 1933 1938 1943 1999

60008

3121 3395 4699%
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FIXWRTRK
FLEXDISP
FLEXEMD
FLEXERR
FLUSH
FNACT
FNCCHAR
FNEND
FHERR
FHERRMESS
FHLEN
FNSTR
FORNAT
FPOINTER
FRARING
FRANCE
Fut
FUR10
FUNY
FuM12
FUNI3
FUk14
FURIS
Fiis
FUNL7
FUN18
FUN19
FUN2
FUN20
FUM21
FUN3
FUN4
FUMS
FUNé
FUN?
FUNg
FUN9
FUNACT
FUNCO
FUNCL
FUNC2
FUNCHECK
FUNCTAR
FUNCTABLE
FUNEND
FURERR
FUNERRDISP
FUNFILL
FUNSET
FUNSETEND
FRRESSE
FWMESS2
FUROVE
FUVERSION
GCHRD
KoM

GDCLPIL
GXLP12
GDCLP21
ULPR2
GICPAR

GDCRES
(sPL
60CSP2

B4V
AN L
282 L
289 L
403F L
A76 ¥
580 L

3386
3231
m
599
n12
3063
5038
5076
12n
3161
5077
5062
4740
4947
9551
313
1843
i
236
Uk
pit]
00
2%
258
2%
2663
7%
129%
5
9%
1943
199
204%
209
43
20

3392

3235 3138 30%

kylyod

1563 1571 345 3099 3223% 3390 341t
25425 3428

119 5121 Sieh 67443

3100 6740

5106 5108 5111 47488

5102 5131 5143 67524
6754%

5105 5133 67503

5073 S134 5145 SM9 67424
66772

4950 4995 6736

5885

187
34
48
244
48
n2
56
260
264
269
m
192
m

197
i)
0
12
218
y7H

% 29

4878
7%
9%
9%

9
3
131

4916 4943 4953 4996 67343
798

802%

806

4931 49374

96

8 281 02

900V 286% 5107

4144 L
4164 L
0366 #
AL
{93 L
431 Y

5109
5132
281
940
4990
559
547
W9
538
5002¢
L1644
1895
SBsks
1357
58713
587
1649
1787
1390
W91
38673
1358

S
51408
282
4987%
49983
e
S760%
993
542 548 S764n

1668 1683 1710 1730 1782 1809 1833 185¢ 1875
1916 1931 1962 1990 59653

1401 58495

1654 1673 178 115 1770 1725 4735 1740 1762
1793 1798 1814 1819 1838 1844 1849 1880 1885
1904 1921 1936 1941 1946 1967 59643

58708

nN-14a



aXsTA 0040 N 1640 1645 1630 1864 1669 1874 1679 1706 1711 1716
1721 1726 1731 1736 143 1758 1778 1783 1788 1794
1805 1810 1815 1829 1834 1839 1845 1850 1871 1876
1881 1884 1891 1900 1912 1917 1927 1932 1937 1942
1958 1963 1986 59394

GERMANY BEEV  320%

GETBYT JDLL 3769 4078 4137 4192 44534

GETBYT1 JED4 L 44558 4461

GETCRT XFD L 12693 1273

GETOPH Bb6 L 2505 2517 2530

GETFCHAR 088 L 1221 S057%

GETFPOS 4094 L 4993 50212 5061 5067

GETFIN 409C L 5026+ 5029

GETI08F XL 9% nn

GETSEGT XL 95 734

GETTYP I5F4 L 2514 2553 2561 2565

& 006 L 1088 1090¢

& DE2 L 1093 1095

&Y BCLL 1079 1082%

&1 DL 1085 1087%

GFPEND 40AR L 3037% .

601 BIFL 464 466 468

602 889 L 380 8%

8 4805V 4269 6593

GRAEND IFFE K 59724

GRANOD 0002 M 60432

GRAPHIC Fe L 139 18%

GRAPHICFLAG “O9 V573 S5 799 872 1306 1328 1354 1388 1393 5899

GREND 00AL N 1417 1432 1438 S5857%

GRF XOFF WBL 576 1445

GREXOFF 1 HH L MSH 1485

GRGDCCY 300C L 1415 1425 1430 1436 14403 1443

GRIOUT FES L 1361 1366 1367 1371 1374 1377 1380 1404 14145 1849

GRIOUTOL0 FFLL 14208 1426

GRMQUTRET XEB L 1419 14273

GRPARA 00AC N 1424 58582

GRPITCH 0028 N 58343

GRROATA 0041 N 3860%

GRREADH 0088 N 5833:

GRREADL 008D W 5852%

GRREADY 004D N 5851%

GRSTART FFCL 1429 1436

GRSTATUS 00AD N 1441 1453 1462 1466 385%%

GRSTOP 3004 L 14358 1444

GRURTH 0038 N 5850%

GRIRTL 0030 ¥ 584%

R D020 N 3848%

H1 3087 L 1587 15893

2 060 L 1594 15963

NALFINTENSITY 0004 B 1054 57942

HARDDISK ICA L 2509 2518

HBASE 00CO N 66523 6653 6454 635 6656 6657 6658 6639 6640 6682
4663

HEAD ATES V2557 2570 3175 3200 3216 3405 3847 3858 3867 3871
4001 4071 4234 4261 4329 &518%

HEBREN 4838 V1229 4959 4963 6760

HEBREWOFF WL W3 W8

HEBREWON 406C L 4921 4958

HIPOUT 30431 876 1581

HOME NI L 85 26k

HOMED DL U W%

HORETR D040 N 59858

HSTACT AT6B V 2448 2472 2921 63b1%

HSTBUF «00 N 2067 2581 2972 3037 3091 6102% 6109: 4114

HSTRSK 4766V 2535 2602 2631 2921 2948 2962 299¢ 3040 309 3146
3176 3264 3312 3383 A58 6356

HSTSEC 4269V 2937 2953 345 3191 3269 52 6358
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HSTTRK
HSTURT
ICLEQL
ICLEOLRET
10HFD
IDREAD
THONE

ILF

(1)

INIT
INIT10
INIT40
INITOPB
INITEND
INITSCR
INITTYP
INLRPF
INPAR
INPBUFF84
INSCHL
INSCHR
INTOOFFSET
INTOSEGRENT
INTI0FFSET
INT1SEGHENT
INTLAC
INTTRAP
INTTRP
INVERSE

i}
108YTE

10ERR
TTALY
1TL00P
KBOAT8S
KBDIN

g

B
=

NS

BeRzEyEEgYY

2931 2950 3178 3268 3447 63573
2449 2469 2543 2941 2959 298 3020 43624
1609 2129+ 2184
2134 21443
(134
4068 65043
2169% 219
1617 21768
2180 2184
7 3%
1952% 1981 2191
4393 5711
2316 292¢ 26013 3440
2396 24013
1339 1402 5865%
2390 24312
5047
1685 1687 17443 1747 1838
5472 6810+
2063 2076
1612 2056%
056 113
57 7138
%
7140
40488
490 7056
84 S15%
190 5796+
3699 3751 %
3589 3593% 3838 3845 3849 3856 3868 3873
3701 3705
3716 I3
3638 364 30N
Ik J47%
3753 37564
3595 /9%
3763+ 3802
3774 I780%
3782 3785
3787 M908
3792 1%
3197 3806+
3606 3608%
733 IS8 ik
3816 3818
3836 3839
3842 38443
3831 38508
3854 385
3859 3863 386%%
3610 341%
3627 3630%
3636 3630
J642 36483
3655 3638
3663 3488
1388 503 588 598 609 624 649 614 694 A
731
3239 393 D43
J4be
U368 439
4882 5215¢ 401 Shbs dBlls
4919 53998 5402
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KBDIN2 4218 L 5405 40?7 1%

KBOINIT 4174 L 450 5249%

KBDINIT1 4178 L 5252 5255 5260

KBRINIT2 4189 L 5258 5261%

KBDINIT3 4IFD L 5291 5304

KBDINIT4 4199 L 5267% S272

KBDINITS 410B L 5269 5273

KBDIRITH AFLL 5276 5278 5280 282 5298
KBDINIT? 4IE7 L 5284 52928

KBoUT 429 L 1032 2046 2048 2050 54623
KBDBUT1 4221 L 5467 S470%

KBDOUT2 4219 L 94438 W74

KBOST 4IFE L 3348

KBOTT 84 V133 4007 5287 5293 409 410
KBDVAR 4830 V5268 5271 4826%

KBELL 0041 N 5476 6798%

KCOUNT D4L W 5251 679%%

KEYBASE 0040 N 67942 6795 6796 6797 6798 6799
KEYIN WIS L 613 614 630 631 4915
KEYINL 410 L 49133 4929 4933 4935 4944 4960 4964
KEYIN2 4036 L 4917 4942 49443

KEYINEND 4088 L 4925 4939 4992 4955+
KEYST 4004 L 591 592 497 4817
KEYSTEND 4014 L 4890%

KSPAIN W7V Bk

LANGT1 ATV I25Y 1260 SBISH

LANET2 HB1 Y 1243 1244 58263

LANGUAGE 483C ¥V 1232 5263 5264 §270 575 5277 5219 5281 %5283 4815:
LEW 0020 N 463393 6341 6343

LENL 0009 ¥ 184 1875

LEN10 000y ¥ 231 234

LEN11 Il N 236 240¢

LEN12 D005 # 242 2448

LER13 0005 W 246 2484

LEN14 0005 % 250 25k

LENLS 0005 ¥ 254 2964

LEN1S 0005 ¥ 258 2608

LER17, 0005 N 262 284%

LEN1B D0OS 8 266 26%%

LER19 WS N 2711 273

LEN2 D00y N 189 192

LEN20 00OS N 205 s

LEN3 0008 § 194 1974

LEN4 000% N 199 202%

LENS 000y N 204 2073

LERG 0008 N 209 212%

LEN? 0004 # 214 2184

LENS 0060 N 220 223

LENS 0N 225 1%

LF DO0A N 57224 5725 5725 5731 5737 5142 ST45 5756 §762
LGDATBS 0080 K 5257 680%:

LINBUF 4409 v 1855 1897 S8l

LIPDET 0080 % 5986%

LISTOUT Xi3L 82 8

LISTST XL 92 690%

LOADERBIOS 00O ¥ 50%- 53 63 113 118 183 304 43 48 4D
501 S12 612 831 647 663 672 483 692 703
2388 2520 2627 3049 3103 3250 3285 3352 4460 5485
4100 6107 4610 6830 7008

LOCSTK 43BE ¥ 7082
LOGLAC 3953 L 3038 3092 34k
LP1y HED V 60758
LP12 HEL Y 1957 1979 4076
LP21 HECV 6078¢
LP22 HES V1956 198¢ 60793
L 0004 N 5975%
LPRD 00C0 N 40045
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LVARD
LVARL
LVAR1D
LVARLL
L¥AR12
LVAR13
LVAR2
LVARS
LVARS
LVARS
LVARS
LVAR?
LVARE
LVAR?
N1RS232
1R$232
HASKOUT
HASKREG
HATCH
HCRTTEL
NOROW
HENSIZ
HENTAR
HFNTBL
MGRBELL
MGRBKSP
HGRBKSP2
HGRCALLESC
NGRCLEDS
HGRCLR
HGRCOL1
MERCOL2
HGRCR
MGROELCHR
NGRDELLIN
MGREEOL
MGRESCSEQ
HGRFULLT
NGRF UNCCH
HGRGETFLEN
MGRGETFREG
HGRHALF1
HGRHOME
NGRINSCHR
HGRINSLIN
NGRINVI
HeRINV2
MGRINY3
NGRINV4
NGRINVERSE
NGRLF
MERIUSIC
HERHDFS
NGRPOSCUR
HGRRET
HGRRET2
HGRRLF
NGRSETATTR
HGRSETATTRY
MGRURITEPOS
HIXGAC
MKEYTBL

2EV
XLy
2040 ¥
6F ¥
180 ¥
W91 ¥
nog v
2060 ¥
2000 ¥
M3V
026 ¥
M3V
Wb Y
W5F ¥
%90V
BILY
HLo N
0044 N

ZEEEEE

oo
&R

BE¥EgERE}

3025 34

308 310

361 365

367 3N

| m

319 384

xR I

319 3B

3% I8

B I

B Ut

33 348

[/ I

I 399

145% 5604

1518 5606

1365 1378 387%%
1808 59%9%

2938 2960%

3%

281 2318

5707 7018

02 1%

131

924 10318

0 9

984

1039¢ 1047 1062 1102 1108 1114 1120 1126 1201
963 965 11008 .
922 951 953 1043% 1450
1153 1197

1189 1193

914 994

¥ 1k

961 1024

930 967 969 1031
918 11308

%S 1046%
12208

210 1215

1206 1208¢

943 10513

926 983 1008%

955 11064

959 g

1138 1143%

1148 1174

1143 11763

1180 11842

9471 1131

916 1023+

949 1205

928 1044+

941 1078

934 973 989
11412 1187 1195

932 1000%

1055 1060 1070 1074
150 1172 1176 1182 1191 1199%
981 984 996 1002 1004 1010 1017 109 1343
6042

13%

136

1343

6019

HH 483 465 N
1643 1729 1894 ¢018%
60202
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MOSET D003 N 60213

MOTORCK 3EEB L 4390 453%

HOTORCKL JEFLL 4063 4545%

HOTORER2 3EFé L 45673 4571

HOTORON 0014 K 4362 b476%

MOVCPR 4000 L 437 7006%

HOVEND 08 L 7103 T7ilss

MY XDV 737 SHR

RILER 4300 V S719% 7034 7041 7044

HSTRCND O06F #5843

ROU 350F L 2238 2299+

mSIC 3372 L 1415 20444

HBRFLEX 28A V1373 2508 2638 3041 3095 3265 33 431
WCRTYP 3668 ¥ 2582 2594

L g 386F L 2999 3008%

NOINTL 000D N 60463

NOLAC 975 L 352 35

ROMATCH 2L W8 WL 3%

NOOP J0F3 L 1606 1616 1618 1619 1620 1621 16253
NOOVF 37911 28B4 288%%

NOSETSEG 4C0EL 7012 7019 -

NOTBLINKING FFFD ¥ 1146 579%:
WOTCOLOURHALFT  FFFA B 1073 58013

WOTDRUFLG FFFE N 886 5791
WOTESCFLE FFFD N 891 5793
NOTHALFINTENSITY FFFB N 1069 §795%

NOTINPL 3AEE L 3362 3378%
HOTINVERSE FFFE R 1175 5797%

HOTHCR 3668 L 2565 2993

NOTRAN WFFL 2173 18

ROTRDY 477V 2631 3130 325¢ 638%
HRUAPL D048 B 5973+ 5974

NUMHDSK 209V 1558 2499

01 3083 L 1553 1555

OLOFY B89 L M5 558

QUTCHAR 0DV 1526 1384 60693
OVERRUN 0010 N 5551 68847

PICHROUT 409 L 457 678 S658% 5699
P15TAL 4D L 5668 5670

PASTATUS CJEI L 698 3458 Sbét
PISTATX A6 L 5672 S616%

PACTIVE 483F V572 5611 3452 5466 6919%
PARAD 49V S8 T3 7014
PARITY 0008 N 5351 4883

PATCHSIZE 030F W 69843 4985

PATTERN 4806 V 3387 4339 4595
PBCON 0063 N 5650 69718

PROA 0050 N 5661 4969+

PBSTA 0051 # 5670 6970%

PINIT 4AA L S07 56493 S669
PITCH D47 H 5998%

PRAADDR YN

3035 3037 3090 3091 3169 3171 3260 3262 M2 AW
8375

PSG K4EL 459 499 428 751 1331 1333 1338 1356 1383
POBF 0002 # 5671 69762
PORTUG WLV I

POSNSE 4707V 1330 1355 64107
PR 0070 § 1989 &006%
PRANSA 0000 § 60078

PRINIT BIL 461 499
PROCCTL XX L1 81 90%
PROCORG (B L 885%

PROCESC X011 881 890:
PROCSTATYS XF L 847 8%9:
PROTECT 4792 ¥ 3234 639%
PONCH BICL 83 M5
PVRS232 B3 v 153 U
RANSELECT W10 N 562 5765
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] 3FAF L 4737 4758

R02 IFBE L 47633 4746

RD3 FCAL 4718 4112

R4 FCEL 4770 4773

RDAT 00A0 W 1682 1853 6023

RDGCHR IMI L 1663% 2066 2099

ROKEY 0040 N 5259 5262 5403 S46B 67963

ROLIN 3218 L 1828 2256 2308 2330

ROLINL 3250 L 1857% 1861

READ 2L 90 2801%

READDAT 0006 K 3587 3715 6501

READEND 380F L 3046 3075

READER BEYL B4 620s

READHST 3888 L 2997 3035

READOP 474V 2803 2831 B9 L3NG

READRET 3BEE L 3080 30833

READSECT 3616 L 25663 25719

READTRR 0002 W 6499

READY 3681 L 2630 26363

RELID B0V 124

RESETCND 0000 N 58403

RESHOP 0000 N &03%%

RESHSG 00 V1337 s4Ms

REST 0010 ¥ 4633 6673+

RESTORE 0007 N 3927 &502%

RET1 BEEL 556 Se1

RETRIES 4807V 2393 2426 3764 6594

RETRYC DLV 139

RETTYP 3666 L 2390 2392 25%:

RETURN AF L M TR

RETURNRY 3884 L 3015 3019 3023+

REWID 406V 1049 1131 119 1196 58033

ROMSELECT 0011 B 537 S7éé%

RONS 0018 N 1084 2007 2M49 2179 219 2232 145 2275 2278 S9454

REFLAG 4773V 2804 2891 2896 2954 4370%

RSKEY D041 N 48BD 5233 5256 539 400 S465 5471 6797%

RSTC B30 V1403 2391 424 3051 3105

RSTLER 43IE Y 5071 5116 5144 6746%

RUMOVE /CL 2981 298%:

RUOPER 312 L 2806 2892 2908%

RXRDY 0002 N 5356 6880+

St 35 L 3432 M

52 WST L 434 M3

SACTIVE 4B3EV  ST1 5847 5569 5410 5651 4918%

SAFRICA M0V 368%

SATRN 0000 & 60502

SCLONL 34F6 L 2280% 2284

SCLDW2 H02L 277 2286

SCLUPY U9F L 22378 241

SCLUP2 AR L 2234 44

SCLUP3 J4BF L 2185 2230 5%

SCLUP4 3489 L 1554 1588 2250%

SCROLL 3327 L 1982 19858 2192

SCROL2 33231 1980 1983

SCROLLCND 00720 K 58473

SCROLLDW HETL 160 1%

SCROLLUP 3488 L 1611 2227%

SCROLLX 3304 L 19728 2260

SCRID 0050 N 985 1016 1092 1552 1559 1384 1593 2003 2035 2040
123 2132 256 2194 219 2203 2206 2302 2305 2315
2332 59468

SOH 00CE N 4722 4743 4745 66602
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SDHREG 0DAD N 4721 6716%

SECCHT ATEE ¥ 2573 3174 3409 3594 3609 3ell 3650 3739 3815 4923

SECHO 00C3 N 4678 4682 4709 64573

SECNT 00C2 N 4799 6654+

SECTOR ATET V2512 3160 3212 3218 3453 3402 3827 3835 3840 3853
3862 3866 3872 4263 65213

SECTRAN JeF4 L 93 27702

SECTRK 4802 V 3186 3600 3607 3828 4185 4267 4336 45854

SEER 0070 N 66743

SEEKTRK 000F H 4000 65062

SEKDSK 4762V 2503 2515 2523 2532 255¢ 2610 2837 2842 2858 2879
2911 92 2947 635%

SEKHST 4764 ¥ 2917 2936 2952 63604

SEKSEC AT65 V 2700 2846 2870 2915 2966 6354%

SERTRK 4763V 2474 2675 2844 2864 2932 2949 63532

SELDSK DAL 86 24983

SELERR BES L 2500 253%

SELTYP 398 L 100 3501

SENPAR IBLL ITSK 1764 1993

SEREAD BT L 3373 3k

SERNUMBER D%V 15K 45

SET M50 L 3253 3259%

SET1 JEIB L 4M48 4251

SETBDOS 4CA7 L 7082 7093

SETCUR JMBF L 17728 2024 2065 2070 2081 2098 2103 2217 2255 2262

307 B0 839 18333

SETCURL 300 L 1762 1775 1%

SETDMA HEAL 89 B

SETDNAR JEF L 94 20468

SETDROFLG 205 L 1081 1089 1139% 1207 1211 1223
SETEND 383 L 3258 3275

SETFIXVAR SEL 3056 3110 3248% 3257 3393
SETFLXVAR 978 L 3043 3097 3166% 3388 3408
SETINT 4056 L 7039 7049

SETI0RF XL 97 7308

SETHSK 3IF9 L 1705 1799 18043

SETRET 3M12°L 3189 3198 3205 3209 3204 321%
SETSEC JES L 88 26%9%

SETTRK 3660 L 87 2604%

SETUPS AL 4190 4323

SETUPY XX L 36T 4B

SEURITE 3885 L 3376 MM

SFUMCTAR 3002 L 3357 3361

SHOME 3860 L 3371 3437+

SIFDISP ADF L 55218 T3

SIGHON 4310 V458 5730¢

SIOINIT 424F L 505 506 508 9549 S571 S6f4e
SLVCH Q06E N 58443

SO0DISPTBL 423 L S50 55278

SP1 HDE Y 1773 1956 1976 1978 1992 6074
§P2 HE2V 1955 60772

P41 A21F L 5570 55T

5PA2 4284 L 5573 5574

SPA3 4294 L 5577 5583%

SPM4 4199 L 5980 SSEZ

SPAIL 4254 L 5548 55502

SPAI2 4263 L 5532 5555+

SPAI3 4268 L 5557 S55%%

SPAIN WD L 612 615 629 632 5574 59884 5589
SPAIST 4501 59 593 5547 5572 5588
SPMOST 4275 L 5334 3535 5536 5537 S5569% 559
SPADUT 4451 600 603 455 3528 5529 5530 5531 SS9eE 5597
SPAREA KL 130 1363

SPCLEAR UL 1975 2142 2160 2195 2207 22154 2259
SPCLEARL 3146 L 16945 2219

SPCLEAR? UK L 1697 1699 17038

SPECFIM 6L 99 306

SPRCON 0063 N 5562 68474
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SPROATA
SPRSTAT
SPucON
SPHDATA
SPUIODE
SRORET
SROTRK
SREAD
SRLOUT
SRLSTAT
56

588
SSELDSK
SSETONA
SSETOMAB
SSETSEC
SSETTRK
SSETTRR2
SSTOISPTBL
START
STARTCHD
STAY
STATUSFLAG
STKBASE
SToPCHD
STRATE
SUEDEN
SWISS12
SRITE
SURTRK
5Y55TA
TESTPOS
TESTVIDOUT
TEXTECHD
TPALENGTH
TPASTART
TRO

TRACK

TRAR1
TRAN2
TRANZ
TRAR4
TRANEND
TRANHEBREW
TRANSLATE
TRANSHATCH
TRERR

TRUE

TXEMT
TXRDY
TYHIBY
TILOBY
TYSORD

| §

A

UNACHT
UNADSK
MASEC
UMATRK
UNCOR
UNUSEDOFFSET
UNUSEDSEGHENT
us

VAROL
VARTOL
WRLIL

EEEEEEE

]
=

BV
0003 N
000F #
0011 N

5561 5590 48645%
5550 35353 5578 6Bb6%
5564 3409 6870+
5599 68480
5605 5607 L8693
#1 HIB
3364 34077 3413
3039 3077 3389 s
876 619 5520
69 699 SMn
441
3670 3694 3719 6605
3366 s
3365 218
3315 e
3368 34518
3367 ez
3372 34kt
5333 5542
5995%
1431 5841%
4129 4781 4784 S642%
866 880 886 891 1131 1140 5079 5124 5134 S78%%
H3 5169
137 5842
66728 LBT3  b6Y4
3264
E5)
30938 3131 330 M3
3343 3382 3399
3935 4011 4560 64753
2057 2090 2120%
1538 15482
58463
S706% 5719
5693 5706 5718
56873
2571 3179 3197 3199 3207 3208 3841 3Bk4 3848 38N
06 4259 65203
1234 1255%
1238 1245 1257 1262%
12843 1291
1236 12413
149 1251 1253 1289 129%:
1230 12473
893 B9 907
895 897  %00%
5533 S561%
4 48
5882¢
5079 4879
80162
80158
1643 1682 1729 1894 6014%
309
2851 2857 2861 2872 2876 2877 288 4159%
2447 2802 2841 2850 2895 6364s
2843 2859 63654
2847 WL L3675
2845 2865 2888 6366
66913
4%
Tidbs
303
02 304
361 3%
361 3Nk

D-157



WR12L
VAR 1L
YARIL
VAR2L
VAR3L
VARAL
VARSL
VAR6L
VARTL
VARSL
VARSL
WLEAR
VECTECHD
VER
VERETR
VERLEN
VSYNCR
VSTHCS
WAIT
WBooT
UB0OTY
AT
WATOUT
WOKEY
VIERROR
WIPAR

VIREAD
VIKRITE
e

Wi

[

WO

(33

Rl
WRALL
WD IR
WRECHR
WRHLPOS
WITDAT
WITE
WRITEEND
WRITEHST
WITEPOS

WRITERET
WITFAT
WRLIN
WRLINY
URTRREND
WRTRKRET
WRTYPE
WAL
X

XOFF
XOFFFLE
XOK
WAIT
XUAITE
xx1

X0
U1
12
xX13
nie

D-158

Do11 A
0015 N
0007 W
0013 N
0013
0013 N
0013 o
000D W
0017 ¥
0015 N
0001 M
U9 L
00sC ¥
0000 M
0020 K
0020 N

004 N
301 L
B2 L
2848 L
0020 W
LD W
0040 ¥

00C1 M
4804 V

n I

319 W4

308 310:
R

Ny 2%

25 2%
33

LK 3

U UB

B0 3%

[/ TN
1607 2189%
3845

6340% 6341

59843

3503 43413
5993

599%

4758 4781% 4783 4810
8 5108 334
5K h
1643 1729 1894 60114
1372 5888%
6795%

4790 66543
2639 2640 2641 2642 2643 2644 3057 3059 3046 31U
3113 3120 3261 3263 3266 32712 3273 3274 3281 3291
3394 4703 4710 4730 4733 4760 4761 4785 4791 4802
4803 66322
4736 667
4738 G676
6655%
59743
4739 4801
4741 4798
4805% 4808
4742 48108
61522
3013 6153
1557 1591 1639 207% 2083 2104
023 2033+ 2061 2122 2140 2155
3591 3662 6500+
91 2829%
3100 3129%
2546 2946 3021 30894
1614 2013 2021 2084 2143 2171 2182 220 2248 2265
229
NB 336
4182 6505
18708 2263 2311 233%
18994 1906
3391 397
3401 3403
2805 2832 3013 43728
2805 2833 61543
3155 3504 6343%
5976 68TS%
5575 5576 49208
68743
3768 3933 4009 4077 4131 4191 438%
43743 4400
16408 1642
18715 1873
18913 1893
19125 1934
19213 1929
19588 1960



SYSTEM TECHNICAL MANUAL

15 BL
16 JFEL
xx17 3108 L
18 L
19 i
2 3L
XX20 Ji6h L
021 e L
22 MEL
023 L
24 L
25 1L
126 a7 L
027 HELL
xX28 3B L
w2 W3 L
3 L
X(30 3200 L
xx31 L
32 0L
X33 3361
X34 3263 L
Xx35 3260 L
36 anL
03 L
38 ML
39 IBE L
¢ 60 L
XX40 a8 L
XXé1 34 L
XX42 3¥Y L
3 L
XXé 3100 L
7 39 L
e 8L
Xx? 4L
YUGOSL w920
o0 0046 N

1986+ 1988
16458 1647
16308 1652
16693 1671
16742 1676
16643 166
e 73
1716: 1718
1% 1723
17315 1733
17363 1739
17583 1760
17832 1785
1788 1791
1794 179
1810+ 1812
16798 1681
1813¢ 1817
1834+ 1836
1839 1841
1845¢ 1847
18763 1878
18813 1883
1886+ 1888
1900: 1902
19175 1919
1932 1934
17063 1708
1937 1939
19423 1944
19638 1965
17263 1728
17788 1780
1805+ 1807
1829% 1831
1850+ 1852
380%

59963
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0000 E9iE0G

0003 313642495420
2

000A 4E4352204633

0010 0000000000

0015 3030303030

001A 28432920443
2

0021 8¢(8
0023 BEDE
0025 FF2E2900

0029

0029 0000
0028 2002
0029

0020
0103

0200
0200 0o

D-160

-

i
B0OT_REC_START:

i
START:

[T =s = e

ND_C56

TITLE 'CP/t-86  BOOT RECORD’

(SE6
0RG

e

08

"]
08
]
0B

oy
JHPF

EW
DSE6
0RG

!

LOCPH_OFF
LDCPM_SEG
START_LDCPH

r
END_OF_PROG

PADLEN
PADAREA

BOOT_REC_END

DunHY

0006H

START FCANNOT DO THE JMPF HERE - OMLY 3 BYTES
ALLONED HERE

'16BIT 10 FOR RON BOOT

‘MCR F3’ OISK FORNAT

00H O0H, O0H, O0H, 00H

0°y'8'y°0%,'0y"0°  jSERIAL WUMBER
'(C) WCR' COPYRIGHT

AXyCS
D5,AX
START_LDCPM

OFFSET ¢
END_C56

W 00004  LOCPH OFFSET
[} 0220H  ;LDCPN SEGMENT
24] DWORD PTR LDCPM_OFF

e OFFSET ¢

EQU 2004-EMD_OF_PROG

RS PADLEN RESERVE THE REST OF THE FIRST SECTOR
EQU $

08 0
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