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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 o f the NCR DECISION MATE V.

Problems arising from any changes that you make to the 
hardware or software o f 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 o f these manuals.
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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 o f 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 o f 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 o f 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 o f 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 o f surface 0 o f 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 o f the initialization 
procedure, the operating system is moved downwards in memory 
to the top o f the 8086 interrupt vector area (400H), thus over
writing the loader. The BIOS program for your NCR DECISION 
MATE V starts 2500H 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 64KB 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 o f memory models: 
you can make use of independent segments, where the “ base 
page”  o f length 100H is written by the operating system to the 
beginning o f the data segment. Alternatively, you can set up an 
8080 memory model, where CS and DS address the same area in

5-1



memory, so that the base page corresponds to the page zero 
(first 100H bytes o f memory) o f 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 o f the following elements:

Bytes 0-2:
The address in 24 bits (four uppermost bits in byte 2 = zero) 
o f 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 o f the code segment. 

Byte 5:
Value 1 to denote 8080 memory model.

Bytes 6-OAH:
Information as in bytes 0-4, this time for data segment. Byte 
0BH is unused.

Bytes 0CH-0EH:
Length o f area used by the extra segment.

Bytes 0FH-10H:
Base paragraph of the extra segment. Byte 11H is unused. 

Bytes 12H-17H:
As in bytes 0FH-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-0FFH:
Default buffer.

CP/M-86 SYSTEM OVERVIEW  
FOR CP/M-80 PROGRAMMERS

CP/M-86 GEN ERAL CHARACTERISTICS
CP/M-86 contains all facilities o f CP/M-80 with additional features 
to account for increased processor address space o f 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 o f CP/M. The file 
structure o f version 2 o f 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 o f 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 (IN T  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 o f 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 o f GENCMD, called 
LMCMD, converts output from the Intel LOC86 utility into CMD 
format.

A  group consists o f segments that are loaded into memory as 
a single unit. Since a group may consist o f more than 64KB, it 
is the responsibility o f the application program to manage segment
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registers when code or data beyond the first 64KB 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 o f 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 DIFFEREN CES
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 o f 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 o f 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 ff 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 o f corresponding 8086 registers. For example, the 8086 
registers CH and CL correspond to the 8080 registers B and C. 
Look through the list o f 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 0FFFFH. 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 o f your data area. I f  you translate an existing 
CP/M-80 program to the CP/M-86 environment, your data segment 
will be less than 64KB. 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 o f 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 o f 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  

FLEX IB LE  DISK (5 1/4-inch)
The drive for flexible disk is designed to make use o f double-sided 
disks with double-density storage of data. Each surface of the 
flexible disk is considered as consisting o f 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 o f 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 o f 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. I f  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 o f hexadecimal 4E. The 
number o f 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 o f 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 A1 followed by FE. The A1 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 A1 bytes. DM indi
cates that data follows.

CM (Control Marker)
3 bytes o f 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)
Polynomial codes are recorded in 2 bytes at the end of each 
address or data area for error checking purposes.

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

For a data area, the preceding 516 bytes are used (i.e. A l ,  
A l ,  A l ,  FB, and the 512 data bytes.)
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Gap 2
22 bytes o f 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 0, sector 1.

WINCHESTER DISK
The Winchester disk software format is similar to that o f the flexi
ble drive in that an index mark is recognized (a pulse o f 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 o f 4E for a sector length o f 512 bytes.

CYL HIGH
Value FF: cylinders 256 to 511 
Value FE: cylinders 0 to 255 
Value F C : cylinders 512 to 767 
Value FD: cylinders 768 to 1023

C YL LOW
The eight least significant bits o f the ten-bit cylinder number. 
(C YL  HIGH contains the two most significant bits.)

HEAD
Bit 7 set indicates a bad block.

Bytes of 4E
A  typical number o f these bytes is 304 at 3600 r.p.m.

BDOS FUNCTIONS

A  list o f 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.
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F#
(Hex)

Result F#
(Hex)

Result

00 System Reset 19 Return Current Disk
01 Console Input 11 Set DMA Address
02 Console Output 1 B* Get Addr (Alloc)
03 Reader Input 1C Write Protect Disk
04 Punch Output 1 D Get Addr (R/O Vector)
05 List Output 1 E Set File A ttributes
06* Direct Console I/O 1 F* Get Addr (Disk Parms)
07 Get I/O Byte 20 Set/Get User Code
08 Set I/O Byte 21 Read Random
09 Print String 22 Write Random
0A Read Console Buffer 23 Compute File Size
0B Get Console Status 24 Set Random Record
oc Return Version Number 25* Reset Drive
0D Reset Disk System 28 Write Random w ith  Zero Fill
0E Select Disk 2F Chain to  Program
OF Open File 31 Get Sysdat Address
10 Close File 32* Direct BIOS Call
11 Search fo r First 33* Set DMA Segment Base
12 Search fo r Next 34* Get DMA Segment Base
13 Delete File 35* Get Max Memory Available
14 Read Sequential 36* Get Max Mem at Abs Location
15 Write Sequential 37* A lloc  Mem
16 Make File 38* A lloc  Absolute Memory Region
17 Rename File 39* Free Memory Region
18 Return Log-in Vector 3 A * Free A ll Memory

3B* Program Load

Figure 5.3

Figure 5.4 explains briefly the nature o f 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 o f 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 o f 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-Length M-Ext
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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 o f 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 o f memory 
requested, or with the size and memory requested and an absolute 
base address.

F u n c t io n  n o .  
in  R e g . C L  

(H e x )

D e s c r ip t io n A d d it io n a l  
E n t r y  

P a ra m e te rs  
in  R e g .

R e tu rn  
V a lu e  

in  R e g .

00 System reset. D L Abort Code -

01 Console inpu t —  waits fo r character, 
which is echoed to  console.

- A L : ASCII 
character

02 Console output —  tabs expanded, 
check fo r start/stop scroll.

D L : ASCII 
character

-

03 Reader input —  waits fo r character - A L : ASCII 
character

04 Punch output. D L : ASCII 
character

-

05 List ou tput. D L : ASCII 
character

-

06 Direct console I/O D L :
O FFH: return key 

character

0FEH : return 
status only

else: ou tput 
this character

A L :
ASCII-char. 
if  ready, 
otherwise 0 
0 = no char., 
< >  0 = 
char, ready

07 Get I/O  Byte. - A L :
IOBYTE

08 Set I/O  Byte. D L: IOBYTE -

Figure 5.4 (1 o f 5)
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Function no. 
in Reg. CL 
(Hex)

Description Additional 
Entry 

Parameters 
in Reg.

Return 
Value 

in Reg.

09 Print String until $ encountered —  
tabs and control chars, as in 02.

DX:
String offset

-

0A Read console buffer —  reads con
sole input into buffer at address 
DX until CR (ODH) or LF (OAH) 
or overflow. Other control chars, 
recognized.

DX:
Buffer offset 
[DE+0]: 
Buffer length

[DX+1 ] 
number of 
characters in 
buffer

OB Get console status. — A L :
1 if  char, ready; 
otherwise 0

OC Return version number. BH:
00 = CP/M,
BL:
00 = version be
fore 2.0, lower 
nibble = release 
2.n

0D Reset disk system —  all disks 
read/write, disk A  selected

- -

OE Select disk. DL:
Drive A  = 0 . . 
Drive P = OFH

—

OF Open file  —  if  found, directory 
in form ation copied to  FCB.

DX:
FCB offset

A L :
0,1,2, or 3 = 
found, other
wise 0FFH.

10 Close file  —  new FCB recorded 
in disk d irectory.

DX:
FCB offset

A L :
0,1,2, or 3 = 
old directory 
entry found, 
otherwise 0FFH

11 Search fo r firs t file entry in d i
rectory corresponding to  FCB.

DX:
FCB offset

A L :
0,1,2, or 3 = 
found, other
wise 0FFH

12 Search for next file  entry after 
last matched entry.

A L :
0,1,2, or 3 = 
found, other
wise 0FFH

13 Delete file  matching FCB. DX:
FCB offset

A L :
0 = found, 
otherwise 0FFH

Figure 5.4 (2 o f 5)
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F u n c t io n  n o . 
in  R e g . C L  
(H e x )

D e s c r ip t io n A d d it io n a l  
E n t r y  

P a ra m e te rs  
in  R e g .

R e tu rn  
V a lu e  

in  R e g .

14 Read sequential record o f opened 
file (function OF or 16) to  DMA 
address (function 1A).

DX:
FCB offset

A L :
0 = read suc
cessful, 1 = 
no data exists

15 Write sequential record o f opened 
file  (function OF or 16) from  
DMA address (function 1A).

DX:
FCB offset

A L :
0 = w rite  suc
cessful
1 = no available 
directory space
2 = no available 
data block

16 Make file which does not already 
exist.

DX:
FCB offset

0,1,2, or 3 = 
successful, 
OFFH = no d i
rectory space

17 Rename file. DX:
address o f FCB 
inc. old name. 
(D E+10H ): 
new name

0 = successful

OFFH = old 
name not 
found

18 Return Log-in vector. BX:
b it significance 
0. . .15 corre
sponds to  drive 
A. . .P, 0 b it set 
= drive not on 
line, 1 b it set = 
drive on line

19 Return current disk. A L :
0. . .OFH corre
sponding to  
drive A . . .P

1A Set DM A address —  i.e. address 
o f data record fo r read or write 
operation.

DX:
DMA offset

—

1B Get address o f drive allocation 
vector.

BX: A lloc  o f f 
set
ES: segment 
base

1C Temporary disk write protection. - -

Figure 5.4 (3 o f 5)
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F u n c t io n  n o . 
in  R e g . C L  
(H e x )

D e s c r ip t io n A d d it io n a l  
E n t r y  

P a ra m e te rs  
in  R e g .

R e tu rn  
V a lu e  

in  R e g .

1 D Get read only vector. BX:
b it significance 
0 . . .15 corre
sponds to  drive 
A. . .P, b it set
= R/O

1E Set file attributes in d irectory in DX: A L :
accordance w ith attributes in FCB. FCB offset 0 = successful 

OFFH = file 
named in FCB 
not found

1 F Get address o f disk parameter 
block

BX:
DPB offset 
ES:
segment base

20 Set/get user code. DL:
OFF H = get 
number 
Otherwise, set 
number to 
register con
tents

A L :
user number

21 Read random DX:
FCB offset

A L :
00 = success
fu l; or error 
codes

22 Write random DX:
FCB offset

A L :
00 = success
fu l; or error 
codes

23 Compute file size DX:
FCB offset

Random Re
cord Field Set

24 Set random record DX:
FCB offset

Random Re
cord Field Set

25

26, 27

Reset drive 

Not in use

DX:
Drive vector 
b it significance 
0. . .15 corre
sponds to  drive 
A. . .P, b it set 
= drive to  be 
reset

A L :
00

28 Write random w ith  zero f ill DX:
FCB offset

See Function 22

2F Chain to  program DMA buffer: 
Command line

Figure 5.4 (4 o f 5)
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Function no. 
in Reg. CL 
(Hex)

Description Additional 
Entry 

Parameters 
in Reg.

Return 
Value 

in Reg.

31 Get address o f System Data Area BX:
SYSDAT A d 
dress offset 
ES:
SYSDAT A d 
dress segment

32 Direct BIOS call DX:
BIOS Descrip
to r

—-

33 Set DMA base segment DX:
Base Address

—

34 Get DMA base segment BX:
DMA offset 
ES:
DMA segment

35 Get largest area o f memory available DX:
Offset o f Mem
ory Control 
Block (MCB)

A L : request 
00 = success
fu l, 0FFH = no 
memory avail
able 
M-EXT:
0 = no add iti
onal memory 
available, 1 = 
add mem. f.  
allocation

36 Get largest area o f memory avail
able at paragraph boundary speci
fied in MCB

DX:
Offset o f MCB

A L:
00 = success
fu l,O F F H  = no 
memory avail
able

37 Allocate memory DX:
Offset o f MCB

A L :
00 = success
fu l,O F F H  = 
not allocated

38 Allocate absolute memory DX:
Offset o f MCB

A L :
00 = success
fu l, OFFH = 
not allocated

39 Free memory DX:
Offset o f MCB —

3A Free all memory

3B Program load DX:
Offset o f FCB

A X :
Return Code/ 
Base Page Addr 
BX:
Base Page Addr

Figure 5.4 (5 o f 5)
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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 o f byte by byte 
information logically divided into lines by the hexadecimal se
quence ODH, OAH (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 o f 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 005CH 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 o f the individual bytes to 
the FCB beginning.

dr fl f2 / / ~h 00 t1 t2 t3 ex s1 s2 rc d0 / / dn cr rO r1 r2
00 01 02 . . .  08 09 10 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. 
f l .  . .f8

Contain the file name in ASCII upper case, with high bit = 0. 
t l ,  t2, t3

Contain the file type in ASCII upper case (bit 7 = zero). The
high bits t l ’ and t2 ’ are used as follows: 

t l ’ = 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. 

si
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. 

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

FCBs are stored in a directory area o f the disk and are brought 
into memory by BDOS Function OF or 16 before file operations 
can commence. The memory copy o f 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 o f memory that does not affect write buffer con
tent, except in the case o f 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 rO (least significant) 
and r l  indicates the random record to be read. The value of byte 
r2 must be zero. The file must already have been opened (Func
tion QF). I f  the random read is successful, the value o f 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 A L  are:

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

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

Function 24H is used to set a random record number in bytes 
rO and r l  o f 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 o f 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 o f 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

XLT 0000 0000 0000 DIRBUF DPB 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 0000H 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 o f 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 a scratchpad area used for software check for changed 
disks. This offset is different for each DPH.

A LV
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 DBP00 CSV 00 ALV 00
01 XLT01 0000 0000 0000 DIRBUF DBP01 CSV 01 ALV 01

and so on through
n-1 XLTn-1 0000 0000 0000 DIRBUF DBPn-1 CSVn-1 ALVn-1

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

A  responsibility of the SELDSK subroutine is to return the 
offset o f 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 EXM DSM DRM AL0 AL1 CKS OFF
16b 8b 8b 8b 16b 16b 8b 8b 16b 16b

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

SPT
The total number o f 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 (2BSH)-1. (BLM has for
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flexible disk a value o f OF, for fixed disk a value o f 3F.)
EXM

The extent mask, determined by the data block allocation size 
and the number o f disk blocks. (EXM has for flexible disk a 
value o f 1, for fixed disk a value o f 3.)

DSM
Number o f allocation blocks possible on disk, minus one.

DRM
Number o f directory entries that can be stored on the 
drive, minus one. (ALO, AL1 determine reserved directory 
blocks.)

CKS
The size o f the directory check vector.

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

The value o f 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 o f 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 o f ALO and 
AL1, however, are determined by DRM. The values ALO and AL1 
can together be considered a string o f 16 bits, as shown below.

ALO AL1

T ^  t  f  ^  \
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

where position 00 corresponds to the high order bit o f the byte 
labeled ALO, and 15 corresponds to the low order bit o f the byte 
labeled A L 1 . Each bit position reserves a data block for number of 
directory entries, thus allowing a total o f 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 o f ALO are set, resulting in the 
values ALO = 0C0H and AL1 = 00H.

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

Finally, the OFF field determines the number of tracks that 
are skipped at the beginning o f 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 A L V  remain. Both addresses reference an 
area o f uninitialized memory following the BIOS. The areas must 
be unique for each drive, and the size o f each area is determined 
by the values in the DPB.

The size o f the area addressed by CSV is CKS bytes, which is 
sufficient to hold the directory check information for this par
ticular drive. I f  CKS = (DRM+l)/4, one must reserve (DRM+l)/4 
bytes for directory check use. I f  CKS = 0, no storage is reserved.

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

LOGICAL ASSIGNMENT OF I/O DEVICES
CP/M makes use o f four types o f 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 o f 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 o f 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.

5-20



SY ST EM  TECH N ICAL M AN UAL CP/M-86 SO FTW A RE FO R INPUT/OUTPUT

Console assigned to  . . . Binary value 
o f bits 0 w ith  1

T T Y 0  o r  3

C R T 1 o r 2

Figure 5.5 (1 o f 4)

Reader assigned to  . . . Binary value
o f bits 2 w ith  3

T T Y 0 or 3

C R T 1 or 2

Figure 5.5 (2 of 4)

Punch assigned to  . . . Binary value 
o f bits 4 w ith  5

T T Y 0

C R T 1 o r  3

LP T 2

Figure 5.5 (3 of 4)

List assigned to . . . Binary value 
o f bits 6 w ith  7

T T Y 0 o r  3

C R T 1 j

LP T 2

Figure 5.5 (4 o f 4)
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TERMINAL FUNCTIONS

This section concerns the possibilities o f software manipulation of 
the CRT display. CP/M-86 recognizes a number o f 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 o f Line).

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

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

Foreground and background colors are determined by the six 
most significant bits o f the attribute byte (see Figure 5.8). Bit 1 
set activates video blinking.
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T ER M IN AL FUNCTION CODES (1)

Function Hexadecimal Code

POSITION CURSOR

ROW + Offset 

COL + Offset

1 B 3D 
followed by 
RO W + 20 
followed by 
C O L + 20

CURSOR LEFT
(nondestructive backspace) 08

CURSOR DOWN
(line feed) 0A

CURSOR RIGHT
(nondestructive forward space) OC

CURSOR UP
(reverse line feed) OB

CURSOR HOME
(top le ft corner) 1E

CLEAR SCREEN and CURSOR HOME 1A or 1B 2A or 1B 3A

CLEAR TO END OF LINE 17 or 1B 54 or 1B 74

CLEAR TO END OF SCREEN 1B 59 or 1B 79

CARRIAGE RETURN 0D

ESCAPE 1B

INSERT LINE 1B 45

INSERT CHARACTER 1B 51

DELETE LINE 1B 52

DELETE CHARACTER 1B 57

H ALF INTENSITY OFF 1B 28

H ALF INTENSITY ON 
(Red on color CRT)

1B 29

RESET INVERSE AN D  B U N K IN G 1B 47 30

VIDEO  INVERSE ON 1B 47 34

BLIN K IN G  ON 1B 47 32

RING THE BELL 07

MUSIC 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 o f 20ms)

Figure 5.6 (1 o f 2)
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TE R M IN A L FUNCTION COOES (2)

Function

Program function key ESC, F, FN, STRING, FN

where: ESC = ESCAPE character (hex value 1 B)

F = Function code (hex value 46)

FN = Function number (hex values between E0 fo r function key 1 and F3 fo r function key 20

STRING = Character string (a string o f ASCII characters including control characters* hex values between
0 and 7F

Example: The follow ng string programs function key F2 w ith  D lR (all values in hex): 1 B 46 E1 44 49 52 OD E1

* control character 09 (Horizontal Tabulation) not allowed.

The advantage to  the programmer o f 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 u tility .

Figure 5.6 (2 o f 2)
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MUSIC CODES

NOTE FREQUENCY CYCLES

PAUSE 20 _
A 21 110
A# 22 116.5
B 23 123.5
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 246.9
C (Middle C) 30 261.6
C# 31 277.4
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
C 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
B 47 987.8
C 48 1046.5
c# 49 1108.7
D 4A 1174.7

Figure 5.7
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CRT ATTR IBUTES

COLOR Binary value in 3 bits:

BACKGROUND FOREGROUND
(Bits 7 ,6 ,5 ) (Bits 4 ,3 ,  2)

White 0 7

Cyan 1 6

Magenta 2 5

Blue 3 4

Yellow 4 3

Green 5 2

Red 6 1

Black 7 0

Figure 5.8

THE BIOS PROGRAM

The BIOS portion o f 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:

CS + 2500 H: 

CS + 2580 H :

BIOS :

Console
Command
Processor

and

Basic
Disk

Operating
System

BIOS JUMP Vector

BIOS Entry Points

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 
o f the Dynamic Debugging Tool utility (DDT86) which is pro
vided as part o f the CP/M-86 operating system. A  full description 
o f DDT86 is contained in the NCR CP/M-86 manual. It suffices 
here to say that with the aid o f DDT86, the user can enter in
structions in assembly language, produce a hexadecimal display of 
memory on the screen, initialize areas o f memory, list the contents 
of memory in assembly language, transfer the contents o f one area 
o f memory to another, load disk files into memory, change the 
content of memory, and execute programs with or without display 
o f CPU registers. The two DDT commands which are o f interest 
here are the display o f 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 o f 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 o f the operating system. The jump vector 
is a sequence o f 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 
paragraph 
40H

Suggested
Instruction

BIOS
F#

Description

2500H JMP IN IT 0 Arrive Here from  Cold Boot
2503H JMP WBOOT 1 Arrive Here fo r Warm Start
2506H JMP CONST 2 Check fo r Console Char Ready
2509 H 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
251 BH JMP SELDSK 9 Select Disk Drive
251EH JMP SETTRK 10 Set Track Number
2521 H JMP SETSEC 11 Set Sector Number
2524H JMPSETDMA 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 o f memory region ! 

table
2539H JMP GETIOB 19 Get I/O Mapping Byte
253CH JMP SETIOB 20 Set I/O  Mapping Byte
253FH * JMP SPECFUN 21 Sets up parameter fo r BIOS functions
2542H * JMPSELTYP 22 Returns params fo r EXCHANGE u tility

* 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 o f twenty-three 
addresses in this vector. A  description o f these functions follows. 
The hexadecimal numbers in parentheses represent the positive 
offset (to the BIOS starting point) o f the first byte of the jump 
instruction which activates that function.

IN IT
( 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 (0B06H) 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 o f the CCP (06H).

CONST
(0006)

Console status — returns 0FFH in register A L  if the character 
is ready, otherwise 00H.

CONIN
(0009)

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

CONOUT
(000C)

Contents o f 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 o f I/O Devices.” )

PUNCH
(0012)

Contents o f 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 o f I/O Devices.” )

HOME
(0018)

Disk head moves to track zero position.
SELDSK
(001B)

Selects disk drive according to contents o f register C L :
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 o f 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 A L  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: 0FFH in register A L  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 o f the 5-byte Memory Region Table 
(M RT) in BX. The returned value is the offset of the table 
relative to the start o f the operating system. The table defines 
the location and extent o f 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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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 o f the physically contiguous area o f memory. 

GETIOBF 
(0039)

Returns the current value o f 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 o f the IOBYTE stored in 
the BIOS.

SELTYP
(0042)

Returns parameters for EXCHANGE utility. Non-standard 
BIOS function.

MAKING USE OF THE I/O 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 o f BIOS to meet an excep
tional requirement. In doing so, the assembler listing contained 
in the appendix is invaluable.

The majority o f users wishing to activate I/O functions at ma
chine code level will find the BDOS and BIOS entry points the 
most convenient modes o f access to the I/O functions. You will 
notice a considerable similarity between the facitlities provided 
by these two modes o f access. The most striking difference con
cerns the handling o f 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, i f  set. Cursor and CRT control functions, however, require 
the use o f 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 o f BIOS software. 
Remember that BIOS routines can be activated using the BDOS 
Function 32H. I f  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 I/O EXAMPLES
This section contains some short examples o f 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 o f these programs, enter the G command in 
accordance with the description o f 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 o f how to drive the loudspeaker in your NCR 
DECISION MATE V. The program makes direct use o f 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 IB  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. Thi 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.

OSES

0000 33DB
9

X0R BX»BX »used 35 o f f s e t  to  e5

0002 26SA07 HEXT: nov ALjES:EBX3 » fetc h  note fro a  e s

0005 3CFF CftP AL.ÜFFH

0007 7413 0021 JE OVER

0009 A20B01 NOV FREQ?AL »ready fo r  c a ll in g  by 

»bdos d i r e c t  bios 

» c a ll fu n ctio n  32h.

000C 43 IHC BX »p o in t to  len g th  fo r 

»note ju s t  loaded.

000D 268A07 MOV AL»ES«EBX3 » fetc h  len g th  fro a  es

0010 A21Ö01 flOV LNGTHfAL »ready fo r  c a l l in g  by 

»bdos d i r e c t  bios 

K a l i  fu n ctio n  32h

0013 06 PUSH ES

00 14  53 PUSH BX

0015 E80A00 0022 CALL PREH0TE

0018 E81800 0033 CALL 0UTH0TE

0 0 IB 5B POP BX

001C 07 POP ES

0010 43 INC BX

00 IE E9E1FF 0002 JflP NEXT

0021 90 OVER; HOP

»
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» s u b r o u t i n e s

?
0022 SB160001 PRENOTE: LEA DX,PRENOTE 1 »address o f p arsa eti 

»for bdos

» d ire c t b io s  c a l l .

0026 B132 riOV CL»32H »bdos d i r e c t  b io s  

f c a l l  fu n ctio n

0028 CBEO INT 224

002ft 8D160501 LEA DX»PREN0TE2

002E B132 NOV CL»32H

0030 C0EÖ INT 224 »the lb 4d sequence

0032 C3 RET »now been t r a n s a i t t i

0033 eDloOAOl

?
OUTHOTE: LEA DX?OUTHOTE1 » f i r s t  the note

0037 B132 NOV CL»32H

003? CBEO IHT 224

0Ö3B 30160F01 LEA OX * OUTNOTE2 »then th e  len g th

003F B132 NOV CL,32H

0041 CBEO INT 224

0043 C3 RET

f
f

0100 041BOOQOOO PRENOTE1

DSEG

ORG 100H 

DB 4,1BH»0»0,0 »bdos fu n ctio n  32h

0105 G44B00Ö000 PREH0TE2 DB 4?4DH?0»0»0
r psrais: f  n-c L-ch-d L-< 

»to a c tiv a te  au sic

010A 04 OUTHOTE! DB 4

* t e r a i n s l  fu n c tio n .

010B 00000000 FREQ DB 0»Q»0»0 »note fo r c l?

010F 04 0UTNÜTE2 DB 4

? o th e rs  unused

0110 00ÖQÜÖQ0 LNGTH DB 0»0»0»0 »frequency fo r  cl»

» o th ers  unused

00G0 30404-0403040 

4040FFFF

ESEG

DB 3QH,4ÖH,40H,4QH,30H,40H,4GH,40H»OFFH,OFFH 
» « r ite  your tune in  th is  d ate  area» 

» n o te -le n g th -n o te - le n g th  and so on»

5 f in is h in g  w ith OFFH fo r  n o te 

END
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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. I f  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 o f 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.

0001 CON Hi EQU 1 jbdos keyboard in p u t

0002 CÖH0UT EQU 2 tbdos c r t  o u tp u t

0024 DOLLAR EQU T

0030 ZERO EQU '0 '

003? NINE EQU T

00 IB VIDEO! EQU SBH »two b y te sequence fo r

004? VIDE02 EQU 47H »video a t t r i b u t e s .

0032 BLHKOH EQU 32h S sets  b lin k in g .

0030 BLNK0FF EQU 30H p r e s e ts  b lin k in g .

00 IB CLSCRHS EQU SBH ;tuo b y te  sequence fo r

0036 CLSCRN2 EQU 3AH » c le a r  screen  and

c u rso r  top l e f t

0008 BACKSP EQU i

0020 BLANK EQU 20H

0032 BI0SCALL EQU 32H ?bdos d i r e c t  b io s c a l l

?
?

CSEG

0000 E83B00 003E ” CALL CLSCRN

0003 E87ÖQÖ 0076 HEXTCHs CALL VIDE0RST » e n s u re /re s e t to

in o r ta l  video

0006 ES2400 002D CALL READIN

0009 3C24 CUP AL,DOLLAR

000B 7418 0025 JE DONE » te r s in a te  i f  d o l la r

»entered a t  keyboard

000D 3C30 CUP ALyZERO

00QF 7206 0010 JC WRITE »jump i f  ASCII code <30h

0 0 IS 3C39 CNF AL?NINE

0013 7402 0017 JE IHVT ; jusp  i f  ASCII code =39h

0015 7305 001C JNC WRITE »jung i f  ASCII code >39h

0017 50 IHVTs PUSH AX
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0018 E84D00 0068 CALL VIDEOSET jchange video node

00 IS 58 POP AX

0 0 IC 8ÄD0 WRITES MOV DL,AL

00 IE B102 nov CL.CONOUT

0020 CDEÖ IHT 224 ? w rite  c h a ra c te r !

jb lin k  i f  d i g i t

0022 E90EFF 0003 jnp HEXTCH

0025 90 DONE: NOP

; s u b r o u t i n e s

0026 S132 DRCTBIOS: NOV CL.BIOSCALL jbdos d i r e c t  b io s  c a l l .

0028 80160001 LEA DXyBIOSOUT ja d d re s s  o f 5 byte

jp a r a s e te r  area

Ö02C C3 RET

0Q2D B101 READIHs NOV CLiCONIN jre 3 d s  c h a ra c te r

002F CDEO INT 224 ? fro e  keyboard

0031 50 PUSH AX

0032 E8F1FF 0026 CALL DRCTBIOS

0035 C6Q6010108 NOV OUTCRT.BACKSP fand p la c e s  cu rso r

? under i t  so th a t  i t

003A CDEO INT 224 » « i l l  be o v e rw ritte n

jby th e  sa se  c h a ra c te r

0030 58 POP AX j a f t e r  video node

»has been a s c e rta in e d

003D C3
8

RET

003E E8E5FF 0026 CLSCRHs CALL DRCTBIOS jc le 3 r  screen  and

- jc u rs o r  top l e f t

0041 C60601011B NO V OUT CRT, CLSCRW1

0046 CDEO INT 224

0048 E8DBFF 0026 CALL DRCTBIOS

ÖQ4B C60601013A NOV 0UTCRT.CLSCRN2

0050 CDEO INT 224

0052 C3 RET

0053 E8D0FF 0026 PREVIDEO: CALL DRCTBIOS jib  47 sequence

j t o  s e t  video

0056 C60601011B NOV OUTCRTjVIDEOl

Q05B CDEO INT 224

005D E8C6FF 0026 CALL DRCTBIOS

0060 C6Ö6Q10147 NOV OUTCRT, VIDE02

0065 CDEO INT 224
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0067 03
a

RET

0068 E3E8FF 0053 VIDEOSET: CALL PREVIDEO

006B E8BBFF 0026 CALL DRCTBI0S

006E 0606010132 IWV OUTCRTtBLNKOH ;set to  B linking

0073 CDE0 INT 224

0075 03 RET

0076 E8DAFF 0053 VIDE0RST: CALL PREVIDEO

0079 E8AAFF 0026 CALL DRCTBI0S

QQ7C- 0606010130 HOV OUT CRT•BLHKÖFF J s e t  to  normst

0081 CDE0 INT 224

0083 03

5

RET

!
DSEG

ORG 100H

{ p s rs s e te rs  in 5 b y te s  

; fo r bdos fu n ctio n  number 

‘.c o n s is t in g  of:

0100 04 BI0S0UT DB 4 Ib io s  fu n ctio n  number 

»fo r co n so le o u tp u t,

0101 00000000 0UTCRT DB 0 , 0 , 0 , 0 ? r e g i s t e r s  c l- c h - d l- d h . 

»Only ch used h ere

Duplicate
This example o f 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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000 i mm EQU 1 Pbdos keyboard in p u t.

0002 C0H0ÜT EQU 2 ?bdo5 c r t  o u tp u t.

0005 OUTLIST EQU 5 pbdos o u tp u t l i s t  d e v ic e .

0008 BACKSP EQU 8 » cu rso r L e ft.

Ü00C FORMFEED EQU ÖCH • p r in te r  fo ra  feed .

0018 CLSCRN1 EQU 1BH J c le a r  screen

0Ö3A CLSCRN2 EQU 3AH ?and cu rso r  top l e f t

GOOD OR EQU ODH

00GA LF EQU 0-AH

0020 BLAHK EQU 2ÖH

0024 DOLLAR EQU

0052 R

?

EQU 'R '

r C C »C

0000 E88300

9

0036

1-D l . u

CALL CLSCRN

0003 BBOOOi nov BX*100H »p o in t to  o f f s e t  in  ds

0006 53 NEXT: PUSH BX

0007 E85600 0060 CALL READIN

000A 5B POP BX

000B 8807 WOV EBX3,AL »keyboard in p u t in  aeaory .

0000 43 INC BX Spoint to  n ex t 

»aeaory lo c a tio n

OOOE 3C08 CUP AL,BACKSP

0010 75ÖA 0010 JHE HOBACK

0012 4B DEO BX » if  keyboard in p u t «as

0013 4B DEC BX »backspace, then reaove i t  

? f ro a  aeaory

0014 53 PUSH BX

0015 E36100 0079 CALL ERASE

0018 5B POP BX

0 0 1 ? E9EAFF 0006 JHP NEXT

001C 3C0D NOBACK * CflP AL»CR Scheck fo r  c a r r ia g e  re tu rn

00 IE 7503 0023 JHE WOLF

0020 53 PUSH BX

0021 E84100 0065 CALL CRTLF ;i f  c a r r ia g e  re tu rn ?  

»then add l in e  feed

0024 5B POP BX

0025 E9DEFF 0006 JHP NEXT

0028 3024 WOLF: CflP AL,DOLLAR

002A 750A 0006 JHE HEXT ;i f  n o t d o l la r  then juap 

»to read keyboard 3 g a in .

0020 BBOOOI PRINT: MOV BXjlOOH » re s e t p o in te r  to

?beg inning  o f t e x t .
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ÖQ2F 8A17 HEXTPs 00V DLjEBX] »fe tc h  c h a ra c te r  

»from s e ta r y

0031 80FA24 CflP DL »DOLLAR

0034 7416 004C JE DONE i t  concludes p r in tin g

0036 BIOS H0V CL,OUTLIST

0038 53 PUSH BX

0039 52 PUSH DX

Q03A CDEO INT 224 isend c h a ra c te r  

tto  p r in te r  b u ffe r

0D3C 5A POP DX

0030 56 POP BX

003E S0FA0D CflP OL,CR

0041 7505 0048 JNE NONLIN

0043 53 PUSH BX

0044 E82B00 0072 CALL PRTLF ?sdd l in e  feed to  c r

0047 5B POP BX

0048 43 HOHLIHs INC BX »point to  next c h a ra c te r

0049 E9E3FF 002F JHP NEXTP

Q04C E81000 006C DONE; CALL PRTCR » p r in t r e ta in in g  c o n te n t 

io f  p r in te r  b u ffe r

004F E20C wov dL j F ü r u f e e b

0051 BIOS HOV CL,OUTLIST

0053 CDEO INT 224 » f o r t  feed in  b u ffe r

0055 ES1400 006C CALL PRTCR land c le a r  b u ffe r

0058 E8050Ö 0060 CALL READIN

005B 3C52 CUP AL.R

0050 74CD 002C JE PRINT ? r e - p r i n t  i f  R pressed

ÖQ5F 90 NOP

1 5 u b r o u t i n e s

0060 B101 READIN: HOV CL.COHIH irea d  keyboard

0062 CDEO INT 224

00 64  C3 RET

0065 B102 CRTLF: HOV CLtCONOUT iadd l in e  feed to  

» c a rria g e  re tu rn  on c r t

0067 B20A HOV DL?LF

0069 CDEO INT 224

006B C3 RET

!
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0Q6C BIOS PRTOR: MOV CL.OUTLIST ?c o # p le ts  su b ro u tin e

006E B20D MOV DL-CR , c le a r s  p r in te r  b u ffe r

0070 CDEO INT 224
0072 BIOS PRTLF: MOV CLyOUTLIST Sen te r  h e re  to  add

; Line feed to  cr

0074 B20fi MOV DLyLF
0076 CDEO IHT 224
0078 C3 RET

0079 B1Ö2 ERASE: MOV CLyCOHOUT le r a s e  c h a ra c te r  on c r t

0Ö7B B220 nOV DliBLAHK
0070 CDEO IHT 224
007F B102 nOV CLyCOHOUT
0081 8208 nov DLyBACKSP
0083 CDEO IHT 224
0035 C3 RET

0086 8102 
0088 B2Iß 
0Ö8A CDEÖ 
0D8C B102 
0Q8E B23A 
0090 CDEÖ 
0092 C3

0100 546869732069
73206F766572
777269747465
6E2062792074
686520746578
7420796F7520
656E746572

0129
0511 4E6F206D6F72 

652C2G706C65 
617365

CLSCRH: FtOV CLyCÜNGUT I c le a r  screen  and 
MOV DL,CLSCRH1 ?cursor top l e f t  

INI 224 
nov CLyCOHOUT 
MOV 0L.CLSCRH2 

INI 224 
RET

DSEG 
ORG 10ÖH

DB 'T h is  i s  o v e rw ritte n  by th e  te x t  you e n t e r '

RS 1000
DB 'Ho more? p le a s e ’

EHD

5-40



SY ST EM  TECH N ICAL M ANUAL CP/M-86 SO FTW A RE FO R  INPUT/OUTPUT

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 o f your choice. 
You can change the foreground (writing) color by entering the @ 
sign followed by the number o f the color (0 . . .7, see Figure 5). 
To set the background color, enter $ instead o f @. 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.

44DC ATTRIB EQU 44DCH j e r t  a t t r i b u t e  byte

0001 CON IN ESU 1 Ibdos -  keyboard in p u t.

0002 C0N0ÜT EQU 2 ?bdos -  e r t  o u tp u t.

0032 BI08CALL EQU 32H Ibdos -  d i r e c t  b io s  c a l l

000D CR EQU 0DH

0G0A LF EQU 0AH

0024 DOLLAR EQU ’V

0040 ATSIGN EQU T

0030 ZERO EQU ' 0 ’

0037 SEVEN EQU '7 '

001B CLSCRN1 EQU 1BH » c le a r  screen

003A CLSCRN2 EQU 3AH land cu rso r  hose

0008 CURBACK EQU B

0020 BLANK EQU 20H

00FF N0CHANGE EQU 0FFH 1 no re q u e s t for 

1 fo r c o lo r  change.

0000 C0LCHAH6 EQU 0 »co lo r change r e q u e s t.

0001 TERillN EQU 1 lend o f keyboard in p u t

I
CSEG

0000 E877Ö0 007A ’ CALL CLRSCRN

0003 33DB X0R BXfBX

0005 3AFB NEXT: NOV BH.BL H a s t  key p resse d  to  bh

0007 53 PUSH BX

OOOS E863Q0 006E CALL READIN

000B 5B POP BX

Ö0QC 8A08 HOW BLiAL »newly p ressed  key in  b l
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000E 80FB0D CMP BLsCR

0011 7508 00 IB JNE HOLE ? jump i f  n o t cr

0013 53 PUSH BX

0014 E85C00 0073 CALL CRTLF ?sdd I f  to  c r  on c r t

0017 5B POP BX

0018 E9EAFF 0005 JHP NEXT

0 0 IB E89000 00AE HOLFs CALL DCOLDR

00 IE 3001 CUP AL,TERMIN

0020 7444 0066 JE DONE

0022 3CÖÖ CUP AL,COLCHANG

0024 75DF 0005 JNE NEXT

0026 53 PUSH BX

0027 E86500 008F CALL ERASE » erase c o lo r  change

0Q2A E86200 008F CALL ERASE »sequence on c r t

0020 5B POP BX

002E 80EB30 SUB BL,30H ■ color 0 -7  in  b l

0031 80FF24 CUP BH»DOLLAR

0034 750E 0044 JNE FOREGR Liufflp i f  foreground 

»co lo r change.

0036 F6D3 NOT BL »so th a t  a nunber 0-

jproduces th e  saae 

J c o lo r , i r r e s p e c t iv e  of 

iw hether foreground 

»or background.

0038 BIOS MOV CL,5 »count fo r  s h i f t .

003A D2E3 SHL BL,CL ?new background co lo r

0Ö3C 8026Q5011F

■ in b i t s  5 , 6 , 7 ,  

»o th ers r e s e t .

AND COLBYTEf1FH » re s e t b i t s  5 , 6 ,  and

0041 E9OC00 0050 JHP COLSET

; 7 ,o th e r s  u n affec ted

0044 D0E3 FOREGR: SHL BL,1

0046 D0E3 SHL BL? 1 »new foreground c o lo r

0048 80E31F AND BL?1FH

Jin  b i t s  2 , 3 , 4 ,

» b its  0 and 1 r e s e t ,  

» also  r e s e t  b i t s  5 , 6 ,7

ÖÖ4B 8 0 2605 01E3 AND C0LBYTE,0E3H J r e s e t  b i t s  2 , 3 , 4 .

0050 081EÖ5Ö1 COLSETs OR COLBYTEjBL »ne« foreground or

0054 8A1E0501 

0058 BEDC44

MOV BL?COLBYTE 

H0V S I ,ATTRIB

jbackground co lo r
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0Q5B B84-0QQ ftov AX.40H

0Ö5E 8EC0 nov ES?AX »segnent value for

» o ffs e t o f ATTRIB

0060 2 6 8 3 IC HOV ES:C3I]»BL » se i ATTRIB b y te  in  b io s

0063 E99FFF 0005 JHP HEXT

0066 90 D0HE! HOP

? s u b r ö u t  i  n e s

0067 B132 DRCTBIOS: HOV CLiBIOSCALL Ibdos fu n ctio n  nusber

0069 80160001 LEA BX?BIOSOUT ;b io s P 3 r3 n e te rs ' addr

0060 C3 RET

006E 8101 READIN: NOV CLiCONIK ? read keyboard

0070 CDEO INT 224

0072 C3 RET

0073 8102 CRTLFs HOV CLtCOHOUT »output io  c r t

0075 B20A HOV DL,LF

0077 CDEO IHT 224

0079 03 RET

007A ESEAFF 0067 CLRSCRH: CALL DRCTBIOS » clea r c r t  and

0070 0 6 0 6 0 1 0 1 1B HOV OUT CRT ? C-LSORW1 jc u rs o r  top l e f t

0082 CDEO IHT 224

0084 E8E0FF 0067 CALL DRCTBIOS

0087 C60601013A HOV OUTCRT »CLSCRK2

0080 CDEO INT 224

0Q8E 03 RET

OOSF ESD5FF 0067 ERASE: CALL DRCTBIOS ?e ra s e  l a s t  c h a ra c te r

0092 0606010108 HOV OUTCRT,CURBACK » p o sitio n  on c r t

00 97  CDEO INT 224

0099 E8CBFF 0067 CALL DRCTBIOS

Q09C 0606010120 HOV OUTCRT,BLANK

00A1 CDEO IHT 224

00A3 E8C1FF 0067 CALL DRCTBIOS

00A6 0606010108 HOV OUTCRT,CURBACK

00AB CDEO INT 224

00AD 03 RET
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QOAE BOFF QC0L0R: nov AL,M0CHAHGE: {ch e ck s  fo r  prograa
00B0 80FF40 CUP BH»ATSIGN »te rm in ate  and c o lo r

QÜB3 740F 0004 JE  CHANGE {change re q u e s t. I f

DOES 80FF24 CUP BH,DOLLAR jbx c o n ta in s  i f  then

00B8 7516 0000 JHE EHD0 { te rm in a te . 3 or $ in

ODBA 80FB24 CUP BL,DOLLAR 5bh in d ic a te s  c o lo r

Ü0BQ 7505 00C4 JHE CHANGE {change, provided b l

OOBF BOO! nov AL,TERMIN {co n ta in s ASCII nusiber

0ÖC1 E9QC00 0000 JHP ENDO {in range 0 -7

0GC4 SÖFB30 CHANGE: CUP BL,ZERO

00C7 7207 0000 JB EHDQ

0ÜC9 80FB37 CUP BL,SEVEN

QOCC 7702 0000 JA ENDS

00C-E B000 nuV ALjCOLCHANG

0000 C3 ENDS:

?
RET

!
0SEG 

ORG 100H

0100 04 BIOSOUT 0B 4 {bios fu n ctio n  nusher 

{ fo r console o u tp u t.

0101 00000000 OtfTCRT DB 0 , 0 , 0 , 0 { r e g is te r s  for bios 

{fnctn  -  c l  ch d l  dh. 

{only c l  re q u ire d .

0105 E8 C0LBYTE DB 0E8H { in te rm e d ia te  s to ra g e  o

{foreground and 

{background c o lo r , 

{ in i t i a l iz e d  to  green 

{foreground w ith black 

{background

INTERFACING PRINTERS
The following presents a brief summary o f the signals essential to 
the operation o f 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 andDSR 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 o f signals between NCR DECISION 
MATE V and a serial printer:
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NCR DECISION MATE V

1.

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

3.

4. The computer waits with 
further data . . .

5.

SY ST EM  TECHNICAL M ANUAL

PRINTER

Printer sets XON signal to enable 
computer to transmit data.

CP/M-86 SO FTW A RE FO R INPUT/OUTPUT

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

. . . while the printer empties its 
buffer.

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 o f interface connections and the significance 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 o f the printer manufacturer’s descrip
tion, find suitable lines for connection to the K211, K212, or 
K213 adapter.

For full details o f the serial and parallel interface integrated 
circuits and their programming procedures, advanced programmers 
should refer to the manufacturers’ software descriptions o f 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.

5-45



2651 REGISTER ADDRESSING

Port (Hex) 
K212 K211 
K213

Signals Required * 

CE BAO BA1 BA2
Function

- — 1 X X X Tri-state data bus

60 70 0 0 0 0 Read receive holding register

64 74 0 0 0 1 Write transmit holding register

61 71 0 1 0 0 Read status register

65 75 0 1 0 1 Write SYN1/SYN2/DLE registers

62 72 0 0 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

1 These pin designations (see Hardware Description) correspond to  the fo l
lowing bus lines: BAO - A0, BA1 - A 1 , 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 o f 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 o f 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 o f 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.

OUT 10
Bit 0 set switches the first 2000H bytes o f main memory into 
the address area 0-1FFFH.

OUT 11
Bit 0 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 0 and 1 are set to enable the FDC channel following 
initialization o f 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 i f  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 o f 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.

OUT 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 0 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 o f the two 
output commands determines stop bits, parity, and character 
length. The second command determines the baud rate.

IN  A0
Used to determine whether the graphics display controller can 
accept a character. Bit 1 reset means a character can be trans
mitted. Bit 0 set means that data is ready for transmission to 
the GDC. Bit 3 set means that drawing is actually being carried 
out.

OUT A0
Used for output o f drawing parameters to the GDC.

IN  A1
Read GDC-RAM contents.

OUT A1
Output o f command information to the GDC.
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IN  CO
Block input o f data from the Winchester disk controller (512 
bytes at a time).

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

IN  C l
Yields a detailed definition o f 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. I f  neither o f these two bits is 
set, the error cannot be defined .

OUT C2
Used in formatting the Winchester disk.

OUT C3
Used to set a sector number o f the Winchester disk. Output 
OAAH used for drive ready check.

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

OUT C5
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  C l).

OUT C7
Selects the Winchester disk read (20H) or write (30H) func
tion.

OUT DO
Bit 0 set switches to the Z-80® processor. I f  the Z-80 proces
sor is presently activated, the 16-bit processor becomes active 
in its place.
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Figure 5.12 (1 o f 2)

5-50



S Y ST E M  TECHNICAL M AN UAL CP/M-86 SO FTW A RE FO R INPUT/OUTPUT

Figure 5.12 (2 of 2)
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LEV EL  ZERO DIAGNOSTICS

Output to port 00 controls the LED panel situated next to pe
ripheral adapter slot 7. Output 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.

L E D
O N

O U T  
P O R T  0 0

S I G N I F I C A N C E

None FF Check complete
1+8 7E Sumcheck error
2+8 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
7+8 FC Memory error
A ll 0 0 Processor error

Figure 5.13

GRAPHICS

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

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

I f  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 o f 256 K words o f 16 bits each. Facilities provided by 
the GDC include light pen input, figure drawing o f 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 
o f operation are received by the GDC at port A l  (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 A0. Status 
information can be read at port A0 (IN  AL,0A0H instruction), 
and data from the GDC can be read via port A l .

This section deals with the aspects o f 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 o f 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 o f 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 o f the second line, and so on. 
The GDC makes use o f 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 o f the DMA option bypasses this buffer). The contents 
o f this buffer are destroyed only upon a reset or reversal o f 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 o f 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 o f its contents.

The GDC has two basic modes o f 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 o f 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 o f 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. I f  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 o f 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 o f byte 2. The length of this 
display partition is held in 10 bits (bits 4-7 o f byte 2 and, more 
significant, bits 0-5 o f byte 3).

Byte 0

Byte 1

Byte 2

Byte 3

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 0 (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 o f the 
appropriate drawing instruction, this area o f the parameter RAM is 
scanned from the least significant bit o f byte 15 towards its most 
significant bit. Scanning then continues from the most significant 
bit o f byte 14 towards its least significant bit, and so on. I f  the 
area to be filled by the parameter RAM is greater than the 8-pixel 
square, a further subset o f the RAM is transmitted to the CRT. I f  
the screen area to be filled is smaller than the 8-pixel square, only 
a subset o f 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.

I f  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 o f 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 A0. The eight bits thus read by the pro
cessor have the following significance.

Bit 0: when set (1), indicates that a byte o f 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 FIFO 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 o f these commands, with special 
emphasis on those which are o f 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 A l ,  the 
parameters via A0. 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 o f graphic display mem
ory. RESET can be followed by eight parameters to set mode 
of display, type of video framing, type o f graphic display RAM, 
number o f 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 o f user graphics. The precise initialization 
procedure is contained in the firmware listings included in the 
Hardware Description o f 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 Sync — 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 

Byte 2 

Byte 3

CD oo L i n e s
____ 1____ J_____1_____1_____

BL (L) CB T o p
____ i_____i_____i_____i_____

B o t t o m
____ i_____ i____ i_____i_____

BL (H)
------1_____i____

Lines refers to the number of display lines to be used for each 
character row, minus 1. I f  the CD bit is reset, the cursor is not dis
played. Top contains the top line number in the row defined by 
Lines. I f  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 o f subsequent use o f 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 W o r d  A d d r e s s  (L)
- I -------------- 1---------------1---------------1__________ I___________ L .

Byte 2 W o r d  A d d r e s s  (M)
— I________I________ 1________ I_______ I________ I________L.

Byte 3 D o t
_ l ________ 1________ L.

0 . 0 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 comer o f 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 7 8H tells the GDC that the param
eters at port A0 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 o f word addresses 
in a horizontal line o f 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 o f 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 o f 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 o f 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

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 
o f one or two bytes:

Byte 1 W o r d (L ) o r  B y t e
-!_____l------1------1------1------1_____l_

Byte 2 W o r d (H)
j ______I______I_____ i_____ i______i_____ u

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 o f the Position Cursor 
command). Mask is usually used for clearing or filling large areas
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o f 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 
o f activity for any screen writing. DMA activity also requires 
certain Figure parameters.

Command byte:

Byte 1

The significance o f the individual bits o f 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 o f 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.

4CH.

Direction
-_____I_____ l_

U

In terms o f 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 

Byte 3 

Byte 4 

Byte 5 

Byte 6 

Byte 7 

Byte 8 

Byte 9 

Byte 10 

Byte 11

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 D l;  D3 = 2 * the shorter minus the longer distance;
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D4 = 2 * the shorter o f the two distances; D5 = initial setting. 
D2 and D3 require tw o’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 o f curvature * sine o f angle between major axis 
and end o f arc (max. 45°); D2 = one pixel less than the radius 
o f curvature; D3 = 2 * D2; D4 = all bits set; D5 = radius of 
curvature * sine of angle between major axis and beginning o f 
arc (max. 45°), then rounded down to next integer.

Rectangle drawing
D1 = 3; D2 = number o f pixels in direction specified in com
mand byte, minus one; D3 = number o f 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 o f pixels at right angle to di
rection specified in command byte; D2 = number o f pixels in 
direction specified in command byte;D3 = D2.

Graphic Character
This process is really a case o f area filling, where the number 
o f pixels in each direction is <  = 8. I f  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 o f display words required, minus 1. A ll other 
parameters are o f no significance.

Write via DMA
D1 = number o f 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 o f words to be accessed in direction at right 
angle to direction specified in command byte; D2 = number 
o f 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 o f words to be accessed; other parameters are 
not significant.

Draw — Command byte: 6CH, no parameters.

5-62



SY ST EM  TECH N ICAL M ANUAL CP/M-86 SO FTW A RE FO R INPUT/OUTPUT

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 o f the command byte is:

1 0  11 1
Type

i 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 o f words to be read by means o f the Figure com
mand. In addition you must set the Direction, and, i f  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 o f data can be read by the CPU at port A l ,  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:

5-63



Byte 1 

Byte 2 

Byte 3 

Byte 4 

Byte 5

W o r d  A d d r e s s  (L)
Jj__________ |__________|_________ |__________ |__________I

W o r d  A d d r e s s  (M)
---- 1-----1—,— i_____ i_____ i 

0 0 0 0 0 0 
___ I_____I_____I____ I_____I___

WA (H)

D o t  (L )
J ______ I______ 1— __ I______ I______ L.

D o t  (H)
- I______I______ I______ I______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:

Type Logic
___ i___

Command byte for write request:

0 0 1 1 1
Type

I

1 Logic

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 o f its contents for execution. Especially 
during figure drawing there are always delays, during which no 
bytes are taken from the buffer.
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The GDC makes use o f 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) o f the GDC status. I f  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) o f 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 o f 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 o f 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 o f the firmware 
ROM in your NCR DECISION MATE V, and how to store and 
restore your graphic designs. A  number o f 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 o f discussion o f 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 
ORG 100H

0100 0000 SPST0RE Dll 0

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 o f receiving at least one byte.

CSE6

0000 50 0ÜTC: PUSH AX

0001 E4A0 OUTC U IN ALjOAQH

0003 2406 AND ALvOAH

0005 75FA 0001 JNZ 0UTC1

0007 58 POP AX

0008 E6A1 OUT 061HfAL

0006 C3 RET

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

0Ö0B E460 OUTP: I« AUÜ60H

0000 2406 AND AL,0AH

000F 75F6 0008 JNZ OUTP

0011 8607 OUTP1: NOV ALf BYTE PTR EBX1

0013 E660 OUT OAOHjAL

0015 43 INC ex

0016 FEC6 DEC DL

0013 75F7 0011 JNZ OUTP1

0016 C3 RET

Therefore, you could arrange parameters for graphics initializa-
tion as follows:
0102 00 PRAHS DB 0
0103 08 DB 8
0104 000000590000 PRAilSl DB 0,0,0,59H ,0,0,0,59H ,Q FFH ,Q FFH ,Q FFH ,

0FFH, 0FFH, 0FFH, 0FFH, ÖFFH
0059FFFFFFFF

FFFFFFFF

0114 000000 PRAHS2 DB 0 .,0 ,0
0117 FFFF PRARS3 DB 0FFH,0FFH
0119 02FF7F080008 PRAHS4 DB 2,OFFH,7FH,8,Of 8,O f OFFH,3FH,OFFH,3FH

QQFF3FFF3F

0124 FFFF PR6HS5 DB 0FFH,0FFH

0126 21 URL06IC DB 21H jconplenent

R-RR
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GINIT is the routine which transmits these parameters:

00 IB 8D1EÜ2Ö1 GIMIT. LEA BX'PRMS
00 IF B00C H0V ALiQCH
0021 E80CFF 0000 CALL OUT €
002.4 B046 H0V AL,46H
0026 E8D7FF 0000 CALL 0UTC
002? B2Ö1 H0V DL»'i
002B E80DFF 0008 CALL 0UTP
002E B04B «09 AL»4SH

0030 E8C0FF 0000 CALL 0UTC
0033 B2Q1 H0V DL,1

0035 E8D3FF 000B CALL OUTP
0033 BÖ7Ö MOV AL»70H

003A ESC3FF 0000 CALL 0UTC
0030 B210 IfOV DLilOH
003F 8D1E04G1 LEA BXiPRMISl
0043 E8C5FF 000B CALL OUTP

0046 B049 HOW AL»49H
0048 EBB5FF 0000 CALL 0UTC
004B B2Ö3 «09 DL-/3
0040 80 IE 1401 LEA BX,PRAt1S2
0051 E8B7FF 000B CALL OUTP
0054 B04A «09 AL»4AH
0056 E8A7FF 0000 CALL 0UTC
0059 B202 H0V DL»2
005B 8D1E1701 LEA BX»PRAflS3
0Q5F E8A9FF 000B CALL OUTP
0062 B04C fl0V AL,4CH
0064 E899FF 0000 CALL 0UTC
006? B20B nOV DL»0BH
0069 8D1E1901 LEA BX»PRAf!S4
0060 E89BFF 00QB CALL OUTP

0070 B022 H0V AL?22H

0072 E88BFF 0000 CALL 0UTC
0075 B202 «09 DL,2
0077 8D1E2401 LEA BX,PRA«S5
007B E88DFF Q0QB CALL OUTP

» b it  0 b U n k s  screen  

» se t zoos to ze ro

» c u rso r/c h a r
» c h a r a c t e r is t i c s .

»param eter s e t s  L in es  
■per ro «  to z e ro .

»Load e n t ir e  
»param eter RAH.

» se ts  g ra p h ic s  and 
»400 p ix e ls  v e r t i c a l ,  
» se t c u rs o r  pos

» f i r s t  p ix e l  addressed 
» se t  mask

» f ig u re  param eters

»no g eo s, f ig s ?  
» d ire c t io n  e a s t .
» « r i t e  data «ord h igh  
»then to«» r e s e t  to 0 .
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007E B021 HOV ALv21H ?write date.
5t h is  t i s e  co#p testen t

D080 A22601
0083 ES7AFF 0000
0086 B00D
0088 ES75FF 0000
Ö08B E80500 0093 MIT:
0Ö8E 3C24
0090 75F9 008B
0092 03

nov WRLOGICtAL 
CALL OUTC
f)0V AL*QDH jre-ensble screen 
CALL OUTC 
CALL GETKEY 
CUP AL« •'$'
JHE WAIT 
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 o f the display area. 
Remember that this corresponds to the top left comer on the 
CRT. I f  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 o f 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 o f 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 53
0094 51
0095 52
0096 B106 
0098 B2FF 
Ö09A CDE0 
009C 5A

GETKEY: PUSH BY
PUSH CX 
PUSH DX 
nov CL,6
nov d l »offh
INT 224 
POP OX
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Q09D 59 
009E 55 
009F C3

p o p  cx
POP BX 

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 8F00 EXPRAflS DB 8FH.G
012? 00900001QGFF EXPRAilSi 0B 0 ,90H,0,1,0 ,ÜFFH,0FFH,ÖFFH,QFFH,0FFH

FFFFFFFFFFFF

FF

0FFH f 0FFH T QFFH

00A0 8D1E2701 ■SEX IT =* LEA BX*EXPRAflS
0064 B04B BOV AL.4BH
OOftö E857FF 0000 CALL OUT C
00ft? B2Ö1 BOV DL,1
OOAB E85DFF 0005 CALL 0UTP
OOftE B046 H0v AL,46K

00B0 E84DFF 0000 CALL OUT0
0053 B2Q1 nov DL,1
0DB5 E853FF 000B CALL 0UTP
0083 B070 BOV AL.7ÖH
OOBfi E843FF 0000 CALL OUT0
00B0 5200 BOV OLjOOH
00BF E849FF 000B CALL OU'FP
0ÖC2 B21A CLSCRNs BOV BL,1AH
00C4 B102 nov CL,2

0006 50 PUSH AX
Ö0C7 53 PUSH BX
00C8 51 PUSH CX
0009 52 PUSH DX
BOCA CDE0 INT 224

0000 5ft POP DX
GOOD 5? POP CX
Q0CE 5B POP BX
00CF 58 POP AX
0000 C3 RET
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Command 4BH resets the number o f 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 o f display memory (no 
special significance to this value), that is, approximately halfway 
along the 206th line o f the 400 line display.

0136 20 CURPRAttS DB 2ÖH
0137 20 DB 2ÖH
0138 00 DB 0
0001 BQ49 CORSET: HÜV AL,49H
0003 E82AFF 0000 CALL 0UTC
0006 8D1E3601 LEA BX,CURPRA11S
00DA B2Ö3 noy d l ,3
00DC E82CFF 000B CALL 0UTP
00DF C3 RET
Now reserve an area for storing figure drawing parameters:

0139 000000000000 FIGPRAfiS DB 0,0,0,0,0,0,0,0,0,0,0 
0000000000

Enter the routine for transmitting these parameters to the GDC

00E0 BÖ4C 
00E2 E81BFF 
00E5 8D1E3901 
Q0E9 B20B 
00EB E81DFF 
0ÖEE C3

FIGSET:
0000

000B

flOV AL,4CH 
CALL 0UTC 
LEA BXjFIGPRARS 
R0V DL,0BH 
CALL ÖUTP 
RET

and the command which sets drawing in progress.

QÖEF B06C FIGDRAUs 1109 AL,6CH
00F1 E80CFF 0000 CALL ÜUTC
00F4 C3 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 40034Q300Q30 FIGPRAill DB 4QH,3,40H,30H,G,30H,0,0FFH?3FH,3QH,0 
OOFF3F300O

The routines described hitherto can now be used in a program to 
draw a square. First, the actual parameters in FIGPRAM1 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.

Q0F5 8D1E44Q1 LEA BX,FIGPRAill
OOF? 8D3E3901 LEA DIjFIGPRAHS
OOFD B10B HOV CL,LENGTH FIGPRAMS
OOFF 8A07 HEXTPRls MOV AL.BYTE FTR EBX3
0101 8805 MOV BYTE PTR EDIhAL
0103 43 INC BX
0104 47 INC 01
0105 FEC9 DEC CL
0107 75F6 0QFF JNZ NEXTFR1
0109 E80FFF 001B CALL GIN IT
Q10C E8C2FF 0001 CALL CURSET
010F E8CEFF 00E0 CALL FIGSET
0112 E8DAFF QQEF CALL FIGDRA«
0115 E87BFF 0093 «AIT2: CALL GETKEY
0113 3C7S CUP A L , V
011A 75F9 0115 JNE NATT2
011C ESS IFF 00A0 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 o f the circle, using the following Direction values:
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O

Begin by setting up the data storage areas as follows:

014F 40BE MIDDLE DU 0BE4ÖH
0151 01 MIDDLEH DB 1
0152 32 RADIUS DB 50
0153 0000 NORTH DU 0
0155 00 NORTHH DB 0
0156 0000 SOUTH DU 0
0158 00 SOUTHH DB 0
015? 0000 EAST DU 0
015B 00 EASIH DB 0
015C 0000 WEST DU 0
015E 00 WESTH DB 0
015F 0000 PIXEL DU 0
0161 00 PIXELH DB 0
0162 00 CURSL DB 0
0163 00 CURSH DB 0
0164 00 D0TP0S DB 0

The first three bytes contain the pixel position in up to 18 bits 
(MIDDLEH = most significant byte, upper 6 bits reset) o f the cen
tre o f 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 o f 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.

01IF 53
0120 51
0121 52
0122 BA8002 
0125 A14F01

COMPASS: PUSH BX 
PUSH CX 
PUSH DX 
H0V DXt 28QH

CN0RTH: MOV AX,H M D  PTR MIDDLE
; p itch
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0123 3AÖE52Ö1 HOV CL,RADIUS
012C 32ED XOR CM,CH
012E 8A1E5101 H0V BL»ftIDDLEH
0132 F3 NDCR: CLC
0133 1BC2 SBB AXfß.X
0135 S0DE00 SBB BL... 0
0133 E2F8 0132 LOOP NDCR
013A A35301 HOV WORD PTR WORTH,AX
013D 831E5501 ItOV HORTHHiBL
0141 Ä14F01 CSÖUTH: HOV AX,KORD PTR HIDDLE
0144 8A0E52Q1 HOV CL,RADIUS
0143 32ED XOR CH,CH
014A 8A1E5101 HOV 8L,HIDDLEH
Ö14E F8 SDCRs CLC
014F 1302 ADC AX,DX
0151 80D300 ADC BLy0
0154 E2FS Ö14E LOOP SDCR
0156 A35601 HOV WORD PTR SOUTH,AX
015? SS1E5301 HOV SOUTHHfBL
0150 A14F01 CEAST: HOV AX,WORD PTR HIDDLE
0160 SA0E5201 HOV CL,RADIUS
0164 32ED XOR CH,CH
0166 3A1E51Q1 HOV BL,HIDDLEH
Ö16A F8 EDCRs CLC
016B 150100 ADC AX,1
016E 80D300 ADC BL'O
0171 E2F7 016A LOOP EDCR
0173 A35901 HOV WORD PTR EAST,AX
0176 881E5B01 HOV EASTHtBL
017A A14F01 CHESTs HOV AX,WORD PTR HIDDLE
Ö17D 3A0E5201 HOV CL,RADIUS
0181 32ED XOR CH,CH
0133 3A1E5101 HOV BL.HIDDLEH
0187 F8 WDCRs CLC
0183 1DQ100 SBB AX,1
018B 80DB00 SBB BL y 0
013E E2F7 0187 LOOP UDCR
0190 A35C01 HOV WORD PTR WEST,AX
0193 381E5E01 HOV HESTH,BL
0197 5A POP DX
0198 59 POP CX
019? 58 POP AX
Ö19A C3 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.

019B 53 yOROAD; POSH BX
G19C 51 PUSH CX
0190 52 PUSH DX
019E A15FQ1 ftOV AX,WORD PTR PIXEL
0161 8AD0 m ov d u a l
01A3 B104 MOV CL,4
01A5 D3E8 SHR AX,CL
01A7 8A366101 MOV OH,PIXELH
01AB D2E2 SHL DL,CL
01AD D2E6 SHL DH,CL
01AF 0AE6 OR AH,OH
01B1 88266301 MOV CURSH,AH
01B5 A26201 MOV CURSL,AL
01B8 88166401 MOV DOTPOS,DL
01BC 5A POP DX
Q1BD 59 POP CX
01BE 5B POP BX
01BF C3 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.

01CQ SD1E3601 CURTRANSF: LEA BX,CURPRAMS
01C4 A16201 MOV AX,MORD PTR CURSL
01C7 8907 MOV WORD PTR [BX],AX
01C9 43 IHC BX
01CA 43 INC BX
Q1CB A06401 MOV AL,DOTPOS
DICE 8807 MOV BYTE PTR E BX3,AL
01D0 C3 RET
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The program to draw two 45° arcs, one on each side of the 
northmost point o f the circumference, can now be put together. 
The initialization o f 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:

Ö1D1 E847FE 00 IB CALL GINIT

01D4 E848FF 011F CALL COflPASS

0107 A15301 BOV AXtUORD F'TR NORTH

01DA A35F01 nov WORD PTR PIXEL,AX

0100 A05501 BOV ALjBYTE PTR H0RTHH

01E0 A26101 fiuV BYTE PTR PIXELML

01E3 E8B5FF 019B CALL H0RDA0

01E6 E8D7FF 01C0 CALL CURTRAHSF

OIE? E8E5FE ÖÖD1 CALL CORSET

The next step is to set up FIGPRAMS with the parameter for
figure drawing. Note that drawing parameters D l, 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 fo l
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.

01EC 8D1E3901 LEA BXyFIfiPRABS

Ö1F0 C6Q721 BOV BYTE PTR EBXL21H

»type of drawing = a r c .

» d ire c tio n  = 1.

01F3 43 INC BX

01F4 CÄ0723 BOV BYTE PTR CBX],23H

ir s in  45 fo r  ra d iu s

?50 p ix e ls

01F7 43 INC BX

01F3 C6074Q BOV BYTE PTR EBX3.40H

»graphics drawing f la g

01FB 43 INC BX
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Ö1FC 060731 NOV BYTE PTR [6X 3,310

*one le s s  than ra d iu s

0 IFF 43 

0200 ¢60700

INC BX

ROM BYTE PTR [6X 3,0

0203 43 INC BX

0204 060762 ROM BYTE PTR [BX3.62H
0207 43 INC BX

020S 060700 NOV BYTE PTR EBX3,0

Ö2ÖB 43 INC BX

0200 C6Ö7FF NOV BYTE PTR [BX3.0FFH

020F 43 INC BX

0210 C6Ö73F NOV BYTE PTR [BX3.3FH

0213 43 INC BX

0214 060700 NOV BYTE PTR [6X 3,0

0217 43 INC BX

0218 060700 NOV BYTE PTR EBX'3,0

0 2 IB E8C2FE

5

Q0E0 CALL FIGSET

0 2 IE E8CEFE 00EF CALL FIGORAN

Then follows the Direction 6 arc:

0221 ESADFE 0001 CALL CORSET

0224 0606390126 NOV BYTE PTR FIGPRANS,26H

02 2? E8B4FE 00E0 CALL FIGSET

0220 E8C0FE 00EF CALL 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.

Q22F A15601 NOV AX,NORD PTR SOUTH

0232 A35FÖ1 NOV NORD PTR PIXEL,AX

0235 A05S01 NOV AL.BYTE PTR SÖUTHH

0238 4-26101 NOV BYTE PTR PIXELH,AL

023B E85DFF 019B CALL UORDAD

023E E87FFF 0100 CALL CURTRANSF

0241 E8SDFE 0001 CALL CORSET

0244 0606390122 NOV BYTE PTR FI6PRANS,22H

0249 E894FE 00E0 CALL FIGSET

0240 E8AÖFE 00EF CALL FIGORAN

024F E87FFE 0001 CALL CORSET
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0252 0606390125

0257 E886FE 0QE0

025A E892FE 00EF

025D A15901

0260 A35F01

0263 AÖ5B01

0266 A26101

0269 E82FFF 019B

026C E851FF 01C0

026F E85FFE 0001

0272 C606390124

0277 E866FE 00E0

02 7A E872FE 0QEF

027D E851FE 00D1

0280 0606390127

0285 E858FE 00E0

D288 E864FE 0ÖEF

028B A15C01

028E A35F01

0291 A05E01

0294 A26101

0297 E801FF 019B

Q29A E823FF o ic o
02 9D E831FE Ö0D1

02A0 C60639Ö120

02A5 E338FE 00E0

02A8 E844FE 00EF

Ö2AB E823FE 00D1

02AE C606390123

02B3 E82AFE 0QE0

02B6 E836FE O0EF

HOV BYTE PTR FIGPRAHS,25H 

CALL FI53ET 

CALL FI6DRAU

nov AXfUORD PTR EAST 

HOV MORD PTR PIXEL,AX 

HOV AL,BYTE PTR EASTH 

ftOV BYTE PTR PIXELH.AL 

CALL MORDAß 

CALL CÜRTRAHSF 

CALL CÜRSET

HOV BYTE PTR FIGPRAHB ,24-H 

CALL FIGSET 

CALL FIGDRAW 

CALL CÜRSET

ftOV BYTE PTR FZGPRAHS.27H 

CALL FIGSET 

CALL FIGDRAW

HOV AX,MORD PTR MEST 

HOV MORD PTR PIXEL,AX 

HOV AL,BYTE PTR «ESTH 

HOV BYTE PTR PIXELML 

CALL UORDAD 

CALL CÜRTRAHSF 

CALL CÜRSET

HOV BYTE PTR FI6PRAÜS.2DH 

CALL FIGSET 

CALL FISDRAM 

CALL CÜRSET

HOV BYTE PTR FIGPRAHS,2H 

CALL FIGSET 

CALL FIGDRAW

The circle will remain on the screen until you press x:

02E9 E8D7FD 

02BC 3C78 

02BE 75F9 

02CO E8DDFD

0093 MAIT3:

02B?

QOAO

CALL GETKEY 

CHP A L ,V  

JHE MAIT3 

CALL GEXIT

The next example o f programming the GDC in your NCR DE
CISION MATE V gives you the possibility o f 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 o f the keyboard. Depressing the 8 key will 
plot one pixel north o f the last pixel plotted; depressing the 9 key 
will plot a pixel north-east o f the last pixel plotted, and so on. 
Pressing the 5 key will effect unplot instead o f 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. I f  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 o f FIG- 
PRAMS accordingly. Note that the numbers on the calculator pad 
require translation before they can be used as Direction values. 
The part o f 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 o f the programming session) as a 
toggle: if  the set Logic is active, then it is replaced by reset Logic, 
and vice-versa.

Q2C3 E8CDFD 0093 CALCUL; CALL GETKEY

02C6 3202 X0R DLfDL

02C8 3030 CUP AL.'Q’

G2CA 7427 02F3 JE OVER

02CC 3035 CUP AU '5 '

02CE 743F 03ÜF JE 0N0FF

02DQ 3031 CHP A L T

02D2 7420 02F4 JE DIR7

0204 3032 OfiP A L T

02D6 742ft 0302 JE DIR0

0208 3033 CUP A L T

020ft 7424 0300 JE DIR1

0200 3034 Clip A L T

02DE 7416 Ö2F6 JE DIR6

02E0 3036 CtIP A L T

02E2 741ft 02FE JE DIR2

02E4 3037 CUP AL T

02E6 7410 02F8 JE DIRS
02E8 3038 CUP A L T
02EA 74ÖE Ü2FA JE DIR4

02EC 3039 CHP A L T

02EE 7400 02FC JE DIR3

Q2F0 E9D0FF 0203 JHP CALCUL

02F3 03 OVER: RET

02F4 FEC2 DIR7: INC DL

02F6 FEC2 DIR6s INC DL
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02F8 FEC2 DIR5:

Q2FA FEC2 DIR4S

02FC FEC2 DIR3;

Q2FE FEC2 DIR2:
0300 FEC2 DIRl:

0302 88163901 DIROs

0306 E8D7FD 00E0

0309 E8E3FD 00EF

Ö3QC E9B4FF Ö2C3

Ö3ÖF A02601 0N0FF

0312 3401

0314 A22601

031? E8E6FC 0000

03 1A E9A6FF 02C3

CP/M-86 SO FTW ARE FO R INPUT/OUTPUT

INC DL 

INC DL 

INC DL 

INC DL 

INC DL

m  BYTE PTR FI6PRAI1S,DL 

CALL FIGSET 

CALL FIGDRAH 

JHP CALCIJL

«OV AL,BYTE PTR WRLOGIC 

XDR AL.1

HOW BYTE PTR NRLOGIC.AL 

CALL OUTC 

JHP CALCUL

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

0165 00004-0080008 FIGPRAN2 DB 8.0,40H ,8,0,8,0,0F F H ,3F H ,0F F H ,3F H  

00FF3FFF3F

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. I f  this GDC command is 
omitted, ONOFF will not work properly. The instruction pointer 
will not leave CALCUL until you press 0. The “ complement” 
setting o f 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.

03 ID 3D1E65Q1 LEA BX,FIGPRAH2

0321 8D3E3901 LEA DLFIGPRANS

0325 B1QB !t0V CL,LENGTH FIGPRAHS

0327 8A07 NEXTPR2: H0V ALjBYTE PTR [EX]

0329 8805 flOV BYTE PTR [D Il.A L

032B 43 INC BX

032C 47 INC DI

032D FEC9 DEC CL

Q32F 75F6 0327 JNZ NEXTPR2

0331 E8E7FC 00 IB CALL GINIT
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0334 E89AFD ODD 1 CALL CORSET

0337 C606260123 f)0V BYTE FTR WRLOSICf 23,-i

033C 6023 110V AL,23H

033E E8BFFC 0000 CALL 0UTC

0341 E87FFF Ö2C3 CALL CALCUL

0344 E84CFD 0093 HAIT4s CALL GETKEY

0347 3C73 CUP AL,V

0349 75F9 0344 JHE HAIT4

0346 0606260121 H0V BYTE PTR URLOGICf21H

0350 6021 nOV AL,21H

0352 E8ABFC 0000 CALL 0UTC

p r e s e ts  to  c o u p  le s e n t

? fro n  any s e t t i n g .

0355 E92801 0480 JfiP SAVEIT : JfiP. SAVED
0358 E845FD 00A0 SAVED: CALL GEXIT

The character set o f 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 o f 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 o f 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 IN T  224 would cause loss o f program control. There
fore, you must de-select the ROM before using the BDOS func
tions. I f  you are using your own interfaces with peripheral devices 
and these interfaces make use o f 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 CHSTORE 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 A L  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 o f the character area in the ROM is added to this, 
thus BX addresses the first o f the 16 bytes containing the bit 
pattern. These bytes are then copied via register A L  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 o f the program area set up 
by the operating system, and not to the beginning of machine
memory.

G35B 53 ASCII: PUSH EX-

035C 51 PUSH cx
035D 52 PUSH DX

035E B210 NOV DL.10H

0360 F6E2 NUL DL »code alre ad y

0362 050010

i s t  c a l l i n g ,  

ADD AXjlOOOH »address of

0365 8BD8

iin  R0H no«

NOV BX?AX

0367 8D3E70Ö1 LEA DI,CHSTORE

036B B91000 fiOV CXilOH

036E BAOOOO NOV DXfO

0371 8EC2 NOV ES,DX

0373 E611 OUT 1 1 M L

0375 268AÖ7 R0NBYTE: NOV AL,ESSBYTE PTR CBX3

0378 8805 NOV BYTE PTR EDI3.AL

037A 43 INC BX

Ö37B 47 INC DI

037C E2F7 0375 LOOP R0NBYTE

037E E610 OUT 10H,AL

0380 5A POP DX

0381 59 POP CX

0382 5B POP BX

0383 C3 RET

The following two program lines make a copy o f the bit pattern 
o f the number 7 :

0384 BQ37 NOV A L ,'7 '

0386 E8D2FF 035B CALL ASCII
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I f  you write out the bit pattern contained in CHSTORE, you will 
see that the least significant bit o f each byte contains the leftmost
pixel o f 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 o f 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 o f 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 B046 20011: n09 AU46H

038B E872FC 0000 CALL 0UTC

038E 8D1E9501 LEA BXjZOOfIFACT

0392 B201 E10V OLG

0394 E874FC 000B CALL 0UTP

0397 03 RET

The second routine, SKEW, produces in CHARMIR a mirror image
o f each byte of an 8 x 8 design stored in CHARPATT. This design
is thus copied “  
inverted.

back to front. ”  Furthermore, the byte sequence is

0180 CHARHIR RS 8

0188 Q05A427E3C24
'ILL'l

CHARPATT DB 0 ? 5AH ? 42H 7 7EH 5 3CH) 24H ? 24H ?42H
j- T T jL

jrändern ex a sp le

0398 8D1E8801 SKEW: LEA BX,CHARPATT

039C 83C307 ADD BX?7

039F 303E8001 LEA DI,CHARHIR

03A3 B90800 tIOV CX? 8
03A6 8A07 HEXTCHs ilOW ALiBYTE PTR EBX1

03A8 E80700 03B2 CALL MIRROR

; to  ca n ce l m irror» 

» rep la ce  CALL in s t r u c -  

j t i o n  by th re e  NOPs.

03AB 8805 

03AD 4B

MOV BYTE PTR EDI],AL 

DEC BX

03AE 47 INC DI

03AF E2F5 Ö3A6 LOOP NEXTCH

03B1 C3

?

RET
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Q3B2 53 HIRRORs PUSH BX ? the b i t s  o f th e  AL

03B3 51 PUSH CX ^ r e g is te r  a re  f iirro re d

03B4 52 POSH OX .around an is a g in a ry

03B5 32F6 X0R OH?OH »axis between b i t s  3

03B7 B201 BOV OLf1 .and 4 . Thus b i t s  0

03B9 B101 BOV CL?1 ?3nd 7 exchange p o s i t -

03BB 8AD3 H0V BL f AL ? ions? as do b i t s  1

03BD 32E4 HEXTSHFT; XOR AH?AH ■ and 6? 3nd so on.

03BF 8AC3 nOV ALiBL

G3C1 D3E0 SHL AX,CL

0303 22E2 AH0 AHjDL

03C5 0AF4 OR OH?AH

0 3 (7  0QE2 SHL DLil

Ü3C9 8 0 (1 0 2 ADD CL,2

Ö3CC 8ÖF911 CUP CLillH

Ü3CF 75EC 03BD JNE HEXTSHFT

0301 8AC6 BOV AL,DH

0303 5A POP OX

0304 59 POP CX

0305 5B POP BX

0306 03 RET

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

01?0 1607400700 CHFGPRAH OB 16H ,7,40H ,7?0

I s e t  s la n t  w ith b i t  7 in  b y te  1

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 200HFACT OB 4
0307 B078 CHAROUT: f?0V AL.78H J s t a r t e r  pRAH a t  p am  8,

0309 E824FC 0000 CALL 0UTC

03DC 8D1E80Ö1 LEA BX?CHARHIR

03E0 B208 BOV DL,8

03E2 E826FC 0Q0B CALL 0UTP

03E5 B04C BOV AL,4CH J f ig s e t
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03E7 E816FC 0000 CALL 0UTC

03EA 8DIE9001 LEA BX.CHF6PRAH

Ö3EE B205 now DL»5

03F0 E818FC 000B CALL. 0UTP

03F3 ¢606950104 HOW BYTE PTR Z00NFACT.4

Q3F3 E88EFF 0339 CALL ZOO!!

G3FB BÖ68 MOV AL?68H jflrsw  grsi

03FD E8ÖQFC 0000 CALL 0UTC

0400 03 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 o f 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 o f 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 E817FC 00 IB CALL SIHIT

0404 E8CAFC 0001 CALL CORSET

0407 B037 HOW AL?'1 '

0409 E84FFF 035B CALL ASCII

040C 8D1E7Ö01 LEA BX,CHSTORE

0410 43 INC BX

0411 43 INC BX

0412 43 INC BX

0413 8D3E8801 LEA DI,CHARPATT

0417 B908G0 rtov c x ,8
0 4 1A 8A07 HEXTCOPs NOV AL,BYTE PTR [BX3

041C 3805 NOV BYTE PTR EDIhAL

04 IE 43 INC BX

041F 47 INC 01
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0420 E2FB 041A LOOP HEXTC0P

0422 ES73FF 0398 CALL SKEW

0425 EEAFFF 0307 REPEATS CALL CHAR0UT

0423 E868FC 0093 WAITS: CALL GETKEY

042B 3C72 cnp ALf ! r '

0420 74F6 0425 JE REPEAT

042F 3C78 cnp AL,V
0431 75F5 0428 JHE WAITS

0433 ES6AFC 00A0 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 o f reading the graphic dis
play memory. This facility o f 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 o f GDC 
memory in multiples o f the disk record size. The routines described 
here read one half o f the graphic display memory for a mono
chrome CRT into user memory. This is to facilitate manipulation 
o f the graphic image. I f  your NCR DECISION MATE V has a 
memory greater than 64 KB, 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:
0196 FFFF PRAHSR

0193 FFFF RHASK

019A 020840080008 FI6SR
0QFF3FFF3F

01A5 02 HASKFIG

01A6 SCREEN

4026 FFFF DÜHBYTES

DB ÖFFMFFH 

DB OFFH.OFFH

DB 2,8,40H ,8»0,8,0,0FFH ,3FH ,0FFH ,3FH  

DB 2

RS 16000 

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 
o f the CALL GEXIT instruction at the end o f 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 o f graphic display memory (the 
size o f the FIFO buffer) into user memory via the port A l .  Before 
reading each byte, bit zero o f 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 o f 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.
0436 51 READSCRN: PUSH CX

0437 890800 NOV CX,8

043A B202 HEXTU0RD: NOV Di.,2

043C E4A0 READYCHK: IN ALjOAQH

043E 2401 AND AL?1

0440 /4FA 043C 12 READYCHK

0442 E4A1 IN ALj OAIH

0444 8805 NOV BYTE PTR EDI3?AL

0446 47 INC DI

0447 FECA DEC DL

0449 75F1 043C JNZ READYCHK

044B E2ED 043A LOOP NEXTH0RD

0440 59 POP CX

044E ¢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.
044F BOAO FIFOCLR: NOV AL?0AQH

0451 E8ACFB 0000 CALL ÜUTC

0454 C3 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 o f 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. I f  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.

0455 B073 SETREADi H0V ALJ3H

0457 E8A6FE 0000 CALL OUTC f s e i  p RAO
045A SD1E9601 LEA BXiPRAHSR

Ö45E B202 009 DL,2

0460 E8A8FB 000E CALL 0UTP

0463 B04A ilOV AL.4AH

0465 E898FB 0000 CALL 0UTC ? s e t  u s k
0468 8D1E9S01 LEA BXfROASK

046C B202 nov DL,2

046E E39AFB 00GB CALL 0UTP

0471 B04C rsov AL»4CH

0473 E88AFB 0000 CALL 0UTC « se t f ig
0476 8D1E9A01 LEA BXfFIGSR

Ö47A B2QB 009 DL)QBH

047C E88CFB 000B CALL 0UTP

047F 03 RET

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

0480 3D1E3601 SAVEIT: LEA BX.CURPRANS
0484 07070000 009 WORD PTR EBXlyO
0488 43 INC BX
0489 07070000 009 WORD PTR [BXJ,D
0480 E841FC 0001 CALL CURSET
0490 8D3EA601 LEA DI»SCREEN
0494 B9E803 009 CXf03E8H
0497 E8BBFF 0455 NEXTSCRHs CALL SETREAD
049A E8B2FF 044F CALL FIF0CLR
0490 E896FF 0436 CALL READSCRN
04A0 E2F5 0497 LOOP NEXT8CRK
04A2 E8FBFB 00A0 CALL 6EXIT
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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:

04A5 E8650Ö 050D 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 o f doing this, namely, in the program 
example o f 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 o f 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 testing 
the program with the debugging utility.

Q4A8 SD1E6501 FAINT: LEA BX.FI5PRAN2

04AC 8D3E3901 LEA DLFIGPRANS

Q4-B0 B9GBÜ0 BOV CX.LENGTH FIGPRAR3

04B3 8A07 NEXTPR3: BOV AL.BYTE PTR IBX.1

04B5 3805 NOV BYTE PTR EDILAL

G4B7 43 INC BX

04BS 47 INC DI

04B9 E2F8 G4B3 LOOP NEXTPR3

04BB C6G6390102 BOV BYTE PTR FI5PRAHS,2

G4C0 E858FB GO IB CALL GIHIT

04C3 E80BFC GGD1 CALL CURSET

04C6 E817FC 00E0 CALL FIGSET

04C9 SD3EA60! LEA DI.SCREEN

Q4CD B9803E BOV CX,3E80H

Q4D0 51 NEUBYTE: POSH CX

Ö4D1 B90800 BOV CX * S

04D4 SA25 BOV AH,BYTE PTR EDI]

04D6 DOEC CHECKBIT: SHR AH-1

04D8 7205 Q4DF JC PLOT

04DA B022 BOV AL,22H

04DC E902G0 04E1 JHP LOGICSET

04DF B023 PLOT: HOV AL,23H

04E1 E81CFB 00G0 LOGIC-SET: CALL ÜUTC

04E4 B04C BOV AL,4CH

Q4E6 E817FB GOOD CALL OUTC
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Q4E9 8D1E39Ö1 LEA BXjFIGPRAUS

04-ED B203 nov DLj3

04EF E819FB 000B CALL OUTP

Ö4F2 BOöC nOV AL.6CH

Q4F4 ESÖ9FB 0000 CALL OUTC

04F7 E2DD 0406 LOOP CHECKBIT

04F9 47 INC 01

04FA 59 pop e x
Ö4FE E203 0400 LOOP HENEYTE

04FD Bö2i BOV AL,21H

04FF E8FEFA 0000 CALL OUTC

Q5Q2 E88EF8 0093 UAIT6: CALL GETKEY

0505 3C78 CflP ALf '!<'

0507 75F9 0502 JNE MAIT6

0509 E894FE 

050C 90

00A0 CALL 6EXIT 

NOP

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

0500 E883FB 0093 ADJUST: CALL GETKEY

0510 3C0Ö CMP AL,0

0512 74F9 0500 JE ADJUST

0514 3C69 CUP A L r'i'

0516 7405 0510 JE ADJUST 1

0518 3C6D CUP ALf V

051A 7413 052F JE ADJÜST2

051C C3 RET

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

0510 8D3EA601 ADJUSTl: LEA 0 1 ,SCREEN

0521 B9 4 0 IF U0V CM F40N

052.4 8B05 ADJUST!l: U0V AX,MORD PTR EDI]

0526 F7D0 NOT AX

0528 3905 U0V MORD PTR [ D l l , AX
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052A 47 INC DI

052B 47 INC ö l

052C E2F6 0524 LOOP ADJUST!I

Ü52E C3 RET

The mirror routine (ADJUST2) 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 M IRROR routine described earlier. 
Thus, an arrow which previously pointed left, will now point to 
the right when the contents o f SCREEN are re-written to graphics 
display memory.

052F 8D1EA601 ADJUST?: LEA BX,SCREEN
0533 4B DEC BX
0534 B9C8Ö0 nov cx ,200
0537 51 NEXTLINE: PUSH CX
0538 B92800 nov ex?40
Ö53B BF2800 nov 01,40
053E BE2900 nov si,4i
0541 3AQ1 LIHESHOPs nov AL.BYTE PTR EBX+0I3
0543 8A20 nov AH,BYTE PTR EBX+5I3
0545 8821 nov BYTE PTR EBX+DI1.AH
0547 8800 nOV BYTE PTR EBX+SILAL
054? 4F DEC DI
054A 46 INC SI
054B E2F4 0541 LOOP LIHESU0P
054D 5? POP CX
Ö54E S3C350 ADD BX,80
0551 E2E4 053? LOOP NEXTLINE
0553 3D3EA601 LEA DI,SCREEN
0557 B9803E NOV CX,3E80H
Q55A 8A05 ADJUST2Ü nov AL,BYTE PTR C D U
055C E853FE 03B2 CALL niRROR
Ö55F 8805 NOV BYTE PTR EDI3,AL
0561 47 INC DI
0562 E2F6 Ö55A LOOP ADJUST21
0564 C3 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 
o f the screen write is that the Figure parameters have to be re
stored for each pixel.

There are two other methods o f 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-
s id e r in g :  

0565 ESA5FF 0500 CALL ADJÜST

0568 E8B0FA 00 IB CALL 6IHIT

056E B04C flOV AL?4CH

0560 ES9ÖFA 0000 CALL 0UTC

0570 8D1EA501 LEA BX'IMSKFIG

0574 B2Q1 HÜV DLil

0576 E892FA 000B CALL 0UTF

0579 E855FB 0001 CALL CORSET

057C 8D1EA601 LEA BX*SCREEN

0580 8D3E2640 LEA DIf DUHBYTE3

0584 B9401F MOV CX,1F40H

0587 B04A NEXTHASK: MOV AL,4AH

0589 EE74FA 0000 CALL 0UTC

058C B2Ö2 MOV DL,2

05BE E87AFA 000B CALL 0UTP

0591 B023 MOV AL»23H

0593 ES6AFA 0000 CALL 0UTC

0596 87 0F XCHG BX, 01

0598 B202 MOV DLf 2

059A E86EFA 000B CALL 0UTP

0590 4B DEC BX

Q59E 4B DEC BX

059F 87DF XCHG BX»DI

05A1 E2E4 0587 LOOP HEXTHASK

05A3 E8EDFA 0093 MAIT7: CALL 6ETKEY

05A6 3C78 CMP A L ,V

05A8 75F9 05A3 JME WAIT?

05AA E8F3FA 00AQ CALL GEXiT

05A0 90 NOP

5-9 /



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 comer (check CUR- 
PRAMS). This program loads the Mask register word by word with 
the contents o f SCREEN. The Write Data command is transmitted 
to the GDC with all its parameter bits set. This means that the 
16-bit pattem contained in the Mask register appears as a hori
zontal pattem 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 o f the GDC and the programming examples so far 
have dealt with graphics on a monochrome CRT. I f  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 
o f 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, i f  you wish to make full use of 
the color range. The bit maps start at 32KB boundaries in the 
96KB graphic display memory. Even if you wish to confine 
pixel writing and drawing to green on black (the first 32 KB govern 
the green gun, the next 32KB the red gun, and the last 32KB 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 o f call and jump instructions, the assembler has 
provided the new value o f the Instruction Pointer in a separate 
column, that is, the value o f the Instruction Pointer once the jump 
has been taken.

Immediately following the BIOS program in this Appendix is 
a list o f symbols, including the resolution o f 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 IN T  222 handling routine 780

(This interrupt, unlike IN T  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: 1500
screen reading and writing, 
cursor management, scrolling, 
detection o f data for loudspeaker

Disk system initialization, including 2380
check for NCR disk, and Winchester 
disk initialization

Disk read/write routines 2790
Flexible disk driver peripheral 3570

interface module, including 
disk formatting, and setting 
up o f DMA

Winchester disk routines 4665
Keyboard reading 4860
Serial interface (RS-232) 5510
Parallel interface (Centronics) 5640
Start of data segment 5685
CRT EQU statements and variables 5770
Flexible disk driver EQU statements 6085, 6495, 6580

and variables
Disk parameter blocks 6160
Disk type definition table 6280
I/O EQUs 6445
DMA EQUs and variables 6550
Winchester disk EQUs and variables, 6610
Winchester disk parameter block
Keyboard EQUs and variables 6725
Serial interface EQUs and variables 6860
Parallel interface EQUs and variables 6950

Initialization of interrupt vector and 6990
relocation o f operating system

Boot record page D-160
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45
44
47 FFFF TRUE EQU -1
48 0000 FALSE EQU NOT TRUE
4? »
50 0000 LOADER .BIOS EQU FALSE
51 1
52 J
53 IF NOT L Ü A D E R J I O S
54 0000 CCPÖFFSET EQU 0
55 0006 B D O S J F S T EQU 0B06H
56 00E0 BOOS INT EQU 224
57 2500 BIOS CODE EQU 2500H
58 END IF
5?
60 OODE B I O S J N T EQU 222
61 j
62 ;
63 IF LOADER.BIOS
64 CCPÖFFSET EQU 3
65 BOOS ÖFST EQU 0406«
66 B D O S J N T EQU 224
67 B I O S J O D E EQU 1200«
68 ENDIF
69 i
70 CSEG
71 ORB CCPÖFFSET
72 CCP:
73 ORB BIOS J O D E
74 t
75 ; BIOS JUTIP VECTOR
76 1
77 2500 E9D705 2A0A JF1P INI!
78 2503 E98C06 2B92 JHP NBOOT
79 2506 E9B306 2BBC JHP CONST
30 2509 E9CE06 2BDA JttP CONIN
81 250C E9BC06 2BC8 JHP CONOUT
82 250F E90107 2C13 JHP H S T O U T
83 2512 E9E706 2BFC JtIP PUNCH
84 .2515 E9D106 2BE9 JHP READER
85 2518 E97210 3580 JHP HOHE
86 2518 E98210 35A0 j u p SELOSK
87 251E E9BF11 36EÖ JTIP S E H R »
88 2521 E9C111 36E5 j u p SETSEC
89 2524 E9C311 36EA JHP SETÜHA
90 2527 E90811 3702 JHP READ
91 2526 E9EC11 3719 JHP WRITE
92 2520 E9F206 2C22 JHP LISTST
93 2530 E9C111 36F4 JHP SECTRAN
94 2533 E9B911 36EF JHP SETDHAB
95 2536 E91107 2C4A JHP 6ETSE6T
96 2539 E90307 2C3F JHP GETIOBF
97 253C E90507 2C44 JHP SETIDBF
98
99 253F E98415 3AC6 JHP SPECFUN

100 2542 E95314 3898 JHP SELTYP

1BD0S ENTRT POINT 
JRESERVED BOOS INTERRUPT

ißlOS INTERRUPT

IBDOS ENTRY P M N I  
;RESERVED BOOS INTERRUPT

D-3



101
102
103
104
100
104
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
124
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

154
155
156
157
158
159
160
161
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!»*» COMFIS AREA
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IF NOT LDA0ER_BI0S
002B FILLER EQU 2570H - OFFSET »

ENDIF

IF LOADER BIOS
FILLER EQU 127ÜH - OFFSET 4 

ENDIF

2545 RS FILLER
2570 30312E30302E R E L J O  08 '01.00.04' ! RELEASE ID

3034
2578 00 08 0
2579 303430383833 08 '040883'
257F 00 0EB06.FLS 08 0 ! HOST 8E FF IF SYSTEfl LOADED tilTH D0TB6

2580 8A25 ftMAREA ON SPARER I SPECIAL AREA
2582 0025 HFNTBL ON FUND TABLE ; START ADDRESS OF FUNCTION TABLE
2584 CE29 flCRTTBL 0« CRT TABLE I START ADDRESS OF CRT TABLE
2586 BA2A (1KEYTBL DO KBD TT I START ADDRESS OF ABO TABLE
2588 0000 fltlESS ON 0 I ERROR MESSAGES , NOT USED BY CPN/66

SPARER:
258A 02 NBRFLEX 08 2 i HUNBER OF FLEX DISKS
2588 81 IOBYTE D8 10000001B i IOBYTE
2580 05 RETRYC OB 5 i RETRY COUNTER
2580 05 RSTC 08 5 i RESTORE COUNTER
258E 00 HÜÖEFL 08 0 ! tIOOEFLAO: 0 - NO AUTO LOAD

; 1 - AUTO LOAD ON COLD BOOT 
i 2 - AUTO LOAD ON HARN BOOT 
i 3 - AUTO LOAD ON COLD AND
; NARfl BOOT IF CCP BUFFER

LEN6TH > 0

258F 00 CONFIGFL OB OOH i CONFIGURE FLAG, IF SET IGNORE FUNCT.
2590 79 N1RS232 DB 79H ( 1 STOP BIT, EDEN PARITY, PARITY 

I ENABLED, 7 BIT CHARACTER, ASYNCHRON
2591 3E N2RS232 OB 3EH ; INTERNAL CLOCKS, 9600 BAUD
2592 02 CONFVER DB 02N i VERSION NUMBER OF CONFIG
2593 00 PVRS232 DB OOH ; PROTOCOL VECTOR

2594 02 MUMHDSK OB 2 i TOTAL NUMBER OF DISK DRIVES
2595 E8 C R T J T T R DB ÖE8H ; CRT ATTRIBUTE
2596 3030303030 SER NUMBER DB '00000' i DISK SERIAL NUMBER
259B CE CURSOR DB OCEH ; CURSOR TYPE
259C C N O J U F RS 33 ! COMMAND BUFFER FOR AUTOLOAO
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162
M3
164
M 5
166
M 7
M 8 1
16? ;* *
170 ?* FUNCTION KEY DEFINITION TABLE «
171 }* FIRST NORD IS THE STRING'S LENGTH *
172 »* «
173 i* F U H C JABLE: FUNCTION VALUES FOR ALL *
174 ?* UNSHIFTED FUNCTION KEYS «
175 ;* I
176 i* «
177
178
17?
180 2580 FUHC.TABLE EQU $ i START
181 ?
182 i
183 IF HOI LOADER .BIOS
184 2580 0900 FUN1 DU LEN1
185 25BF 44495220413A DB 'DIR A:',CR
186 00
187 0009 LEN1 EQU (OFFSET 4 - OFFSET F U N D
188
18? 25C6 0900 FUH2 DU LEN2
1?0 25C8 464F524D4154 08 ' F O R M A T CR
1?1 00
192 0009 LEH2 EQU (OFFSET 4 - OFFSET FUN2)
1V3
194 25CF 0800 FÜN3 DU LEN3
195 2501 434F5059444? 08 'COPYDISK't CR
196 534800
197 0008 LEN3 EQU (OFFSET 4 - OFFSET FUH3)
198
199 25DA 0900 FUK4 DU LEN4
200 250C 434F4E46494? DB 'CONFIG',CR
201 00
202 0009 LEN4 EQU (OFFSET 4 - OFFSET FUN4)
203
204 25E3 0900 FÜH5 DU LEN5
205 25E5 444953434954 DB 'OISCIT'jCR
206 00
207 0009 LEH5 EQU (OFFSET 4 - OFFSET FUN5)
208
209 25EC 0800 FUH6 DU LEN6
210 25EE 45584348414E DB 'EXCHANGE',CR
211 474500
212 0008 LEH6 EQU (OFFSET 4 - OFFSET FUN6)
213
214 25F7 OftOO FÜN7 DU LEN7
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215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240.
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267

D-e

25F9 535441542041 OB 'STAT 6:
3A0D

0000 LEN7 EQU (OFFSET

2601 0000 FUN8 DU LEN8
2603 535441542042 OB 'STAT B:

3A2A2E2A0D
0000 LEH8 EQU (OFFSET

260E 1100 FUN? OU LEN9
2610 504950204136 DB 'PIP 65=

304236262E26
585650

0011 LEN9 EQU (OFFSET

2 6 IF 0900 FUN10 Oll LEN 10
2621 444952204236 OB 'DIR B:

OO
0009 LEN 10 EQU (OFFSET

2628 1100 FÜN11 OM LEN11
2626 504950204236 DB 'PIP B:=

304136262E26
5B565D

0011 LEN 11 EQU (OFFSET

2639 0500 FUN12 DM LEN12
2638 463132 06 'F12 '

0005 LEN 12 EQU (OFFSET

263E 0500 FÜN13 DM LEN 13
2640 463133 DB *F 13'

0005 LEN 13 EQU (OFFSET

2643 0500 FUN 14 DM LEN14
2645 463134 DB 'F14'

0005 LEN14 EQU (OFFSET

2648 0500 FUN 15 OM LEN15
2646 463135 DB 'F15'

0005 LEN 15 EQU (OFFSET

2640 0500 FUN 16 DM LEN 16
264F 463136 DB 'F16'

0005 LEN 16 EQU (OFFSET

2652 0500 FUN17 OM LEN17
2654 463137 DB 'F17'

0005 LEN 17 EQU (OFFSET

2657 0500 FUN18 DM LEN18
2659 463138 DB 'F18'

' ,CR

» - OFFSET FÜH7I 

CR

t - OFFSET FUN8) 

=Bs«.*CW3*

» - OFFSET FUN9)

’ f CR

i - OFFSET FUN10)

=AJ*.*EV3'

t - OFFSET FI1H11)

$ - OFFSET FUN 12)

i - OFFSET FUH13)

* - OFFSET F0H14) 

$ - OFFSET FUN15)

* - OFFSET FUM16)

* - OFFSET FUH17)
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268
269 0005 LEN 18 EQU (OFFSET » - OFFSET FUN18)
270
271 265C 0500 FUN 19 DU LEN19
272 265E 663139 DE 'F19'
273 0005 LEN 19 EQU (OFFSET » - OFFSET FUN19)
276
275 2661 0500 FÜN20 DU LEN20
276 2663 663230 DB 'F20'
277 0005 LEN20 EQU (OFFSET ( - OFFSET FUN2Q)
278
279 2666 00 FUN21 DB Q J END INDICATOR
280
281 0366 FUNFILL EQU 1060 - (OFFSET $ - OFFSET FUNC TABLE)! FILL TO 1060 BYTES
282 2667 RS FUNFILL
283 ENDIF
286 !
285 t
286 29CD 00 FUN.EN0 06 0 ! ENO OF FUNCTION TABLE
292
293 !** «ft
296 :*« CRT TRANSLATION TABLE «*
295 ;»» »«
296
297 ; * * # ***#*#***#*# #*#******#*#***m*«*##f # # * # « * # # # * * # «
298
299 CRTJ ABLE:
300
301
302 29CE 03 LVARO DB VAROL
303 29CE 8A2E US DB 8AN,2EH
306 0003 VAROL EDO OFFSET * - OFFSET LVARO
305
306 IF NOT LOADER.BIOS
307
308 2901 07 LVAR1 DB VAR 1L
309 2902 5E0E23038A2E U« DB 5EH, OEM,2 3H,03«,BAH,2EH
310 0007 VAR1L EOU OFFSET $ - OFFSET LVAR1
311
312 2908 15 LWAR2 DB VAR2L
313 2909 5B0D5CÖ85D1C FRANCE DB 5BH,0D«,5CH,O8H,5DH,lCH,60H,0AH,7BH,14H,7CH,lAH
316 6Q0A7B167C1A
315 29E5 7DOB7E0F2303 DB 7DH,OBH,?EH,OFH,23H,03H,27H,OCH
316 270C
317 0015 UAR2L EQU OFFSET $ - OFFSET LVAR2
318
319 29ED 13 LVAR3 DB VAR3L
320 29EE 5B005C065D09 6ERHANY DB 5BH,OOH,5CN,06H,5DH,09H,40H,1CH,7BH,10«,7CH,16H
321 601C7B1Q7C16
322 29EA 70197E1E270C DB 70H,19H,7 EH,1EH,2 7 H ,OCH
323 0013 VAR3L EQU OFFSET 6 - OFFSET LUAR3
326
325 2AQQ 13 LVAR6 DB VAR4L
326 2A01 5B005C065DQ2 SUEDEN DB 5BH,00H,5CH,06H,5DH,02H,24H,13H,7BH,10H,7CH,16H
327 26137B107C16
328 2A0D 7D127E0F270C DB 7DH,12H,7 EH,OFH,2 7H,OCH
329 0013 VAR6L EQU OFFSET » - OFFSET LVAR4
330
331 2A13 13 LVAR5 DB VAR5L
332 2A14 5B015CÖ75002 DANSK DE 5 B M 1 R , 5 C H , 0 7 H , 5 D H , Q 2 H , 2 3 H T03H,7BH,11R,?CH,17H
333 23037B117C17
336 2A20 7D127E0F270C 08 7DH,12H,7EH,0FH,27K,0CH
335 0013 VAR5L EQU OFFSET ♦ - OFFSET LVAR5
336
337 2A26 00 LVAR6 DB VAR6L
338 2A27 5B1F5C055D1D KSPAIN DB 5BH,1FH,5CH,05R,50H,1DH,27H,0CH,7CH,15H,23M3H
339 270C7C152303
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340
341 0000 VAR4L EOU
342
343 2A33 17 LVAR7 08
344 2A34 5B0D5CQ85D14 ITALY DB
345 2303401C7B0A
344 2A40 7C18700B7E1B 08
347 401A270C
348 0017 VAR7L EQU
34V
350 2A4A 15 LVAR8 OB
351 2A4B 2303270C4008 S0ISS12 OB
352 5B0A5C145D0B
353 2A57 7B107C147019 DB
354 7E0F
355 0015 VAR8L £00
354
357 2A5F 01 LVAR9 08
358 CANADA 1:
359 0001 VAR9L EQU
340
341 2A40 OF W A R  10 DB
342 2A41 270C400A5C08 CAMADA2 DB
343 7B147C9F700B
344 2A4D 7E0F DB
345 QOÖF VAR10L EQU
344
347 2A4F 11 iVARli DB
348 2A70 270C5B835084 SAFR10A 08
349 508278937094
370 2A7C 7D927E0F DB
371 0011 VAR11L EQU
372
373 2A80 11 LVAR12 DB
374 2A81 230327005880 P0RTÜ6 DB
375 508150857890
374 2A80 7C917008 DB
377 0011 VAR12L EOU
378
379 2A91 15 LVAR13 DB
380 2A92 408058885088 YU60SL OB
381 50895E8A409C
382 2A9E 789870987099 OB
383 7E9A
384 0015 VAR13L EOU
385
384 END IF
387
388 2AA4 RS
389

OFFSET « - OFFSET LVAR6 

VAR7L
5BH,ODH,5CH,08H,5DH,14H,23H,03H,40H,1CHt7BHtDAH 

7CH,18H,7DH,OBH,7EH,1BH,6QH,1AH,27H,0CH 

OFFSET i - OFFSET LVAR7 

VAR8L
23H,03H,27H,OCH,40«,08«,5BH,OAH,5CH,14«,5D«,OBH 

7BH,10H,7CH,16H,7DH,19H,7EH,OFH 

OFFSET « - OFFSET LVAR8 

VAR9L

OFFSET * - OFFSET LVAR9 

VAR10L
27«,OCH,40«,OAH,5CH,08«,7BH,14«,7CH,9FH,70«,OBH 

7EH.0FH
OFFSET 1 - OFFSET LVAR10 

VAR 11L
27H,OCH,5BH,83«,5CH,84«,50«,82«,7BH,93«,7CH,94H

7DH,92«,?EH,0FH 
OFFSET « - OFFSET LVARll

VAR12L
23«,03«,27H,OCH,5BM,80«,5CH,81H,5DH,85«,?BH,90H

7CH,91«,7DH,08H 
OFFSET » - OFFSET LVAR12

UAR13L
40H,8CH,5B«,8Bh,5C«,88«,50H,89H,5EH,8AH,60H,9CH 

7BH,96H,7CH,9SH,70«,99«,7EH,9AH 

OFFSET 1 - OFFSET LVAR13

20
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390
391
392
393
394
395

JIK H M iltfM H IM H M M IH H K H H O M X H H K tH H fm fH H fO fi

;** ** 
;«* KEYBOARD TRAKSLATIOH TABLE «

396 i»* it

393 ; » * * » * * * H e » « » M » » « » * * e « » M * H * « » * m » # * M M * * * » * « * M
399
400 2ABA BQ KßD.TT DB 80H 80 H
401 2ABB 17 OB 17H 81 H
402 2ABC 13 OB 13H 82 H CURSOR LEFT
403 2ABC iE OB 188 83 8 CURSOR DOUN
404 2ABE 05 DB 05H 84 H CURSOR UP
405 2ABF 04 08 04H 85 « CURSOR RI6HT
406 2AC0 18 DB 18H 86 H CLEAR LINE (RUBOUT)
407 2AC1 87 OB B7H 87 H
408 2AC2 00 DB ODH 88 H CARRIAGE RETURN
409 2AC3 89 OB 89H 89 H
410 2AC4 2C 0EC.5I6N.1 OB 2CH 8A « CÜH8A (NAY BE CHANGED BY KBO.INIT

routine)
411 2AC5 08 DB 08H 8B « BACKSPACE
412 2AC6 8C OB SCH 8C H
413 2AC7 80 OB 8DH 8D H
414 2AC8 8E OB 8EH 8E «
415 2AC9 8F DB 8FH 8F H
416 2ACA 90 DB 90H 90 H
417 2ACB 17 DB 17« 91 H
418 2ACC 13 DB 13« 92 H CURSOR LEFT
419 2ACD 18 OB 18« 93 « CURSOR DGUN
420 2ACE 05 OB 05« 94 H CURSOR UP
421 2ACF 04 DB 04« 95 H CURSOR RIGHT
422 2AD0 18 DB 18« 96 8 CLEAR LINE (RUBOUT)
423 2AD1 97 DB 97« 97 H
424 2AD2 00 DB 008 98 H CARRIAGE RETURN
425 2AD3 99 OB 99« 99 H
426 2A04 2C D E C . S I G N J 08 2CH 9A H C O M A  (HAY BE CHANGED BY KBO.INIT

routine)

427 2AD5 08 OB 08« 98 H BACKSPACE

428 2AD6 9C OB 9CH 9C H
429 2AD7 90 DB 90« 90 «
430 2AD8 9E OB 9EH 9E H
431 2AD9 9F OB 9FH 9F H
432
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INI T:

«3
134
435
436 IF NOT LOADER_BI0S
437 2ADA E92321 4C00 JNP novcpn ; s e t  o p  i n t r p t . v e c t o r s ,d o v e  a n d  junp io n e u  o .s .
438 ENDIF
439 IHIT4Q: ! I «  novcpn MILL jnPF HERE WITH A SEOnENT PARA6RAPH BASE OF 40
440 2ADD 8CC8 nov AX, CS iENTERED VITH A JHPF SO
441 2ADF 8ED0 nov SS,AX i CS: AS THE INITIAL VALUE
442 2AE1 8ED8 nov DS,AX ! DS:,
443 2AE3 8EC0 nov ES,AX ! AND ES:
444 ;USE LOCAL STACK DURINS INITIALIZATION
445 2AE5 BCFE43 KOV SP,OFFSET STKBASE
446 5
447 i
448 IF NOT LDADERJIOS
449 !
450 2AE8 E88916 4174 CALL KBO INIT ! SET CÜUNTRT CODE OF KBO
451 2AEB E86AOO 2B58 CALL CIHIT i 6ET FIRINIARE VERSION
452 2AEE 2EAÖ9525 nov AL,CRT ATTR i SET CRT ATTRIBUTE
453 2AF2 A2DC44 nov ATTRIBUTE,AL
454 2AF5 B905QQ nov CX.05H ! CX=CÜUHTER
455 2AF8 BE9625 nov SI,OFFSET SERJUMBER ! HOVE SERIAL NEBIBER OUT OF
456 2AFB 8F9A43 nov DI,OFFSET D_SER_HUn ; CONFIG AREA INTO
457 2AFE F3A4 REP nOVS AL, AL I SIGNON IIESSA6E

O
O

ÜO 2800 BB1A43 nov BX,OFFSET SIGNON ! PRINT SISN-ON rtESSAOE
459 2B03 E84801 2C4E CALL p h s g

460 i
461 2806 E82800 2B31 CALL PRIHIT i INIT PRINTER
462 2B09 E83F0A 3546 CALL DISKINIT ; INIT DISK SYSTEH
463 2B0C 2E803E8E2501 cnp ftODEFL, 1 ; LOOK FOR AUTOLOAD
464 2612 740B 26 IF JZ 001
465 2B14 2EB03E8E2503 cnp ttODEFL,3
466 281A 7403 2B1F JZ 001 I junp IF AUTOLOAD
467 261C E9E4D4 0003 JHP CCP+3
468 SOI:
469 2B1F E81E00 2B40 CALL AUTO LOAD i HOVE COfflAND INTO CCP BUFFER
470 2822 E90BD4 0000 JHP CCP
471
472 EHOIF
473
474
475
476
477
478
479
480
481
482
483
484
485

IF LOADERJIOS

CALL DISKINIT
PUSH DS
nov AX,0
nov DS, AX
nov BOOS OFFSET,BDOS OFST
nov BD0S_SE6nENT,CS
POP DS
jnp CCP

0 - 7 0



S Y S T E M  TECHNICAL M AN UAL APPEN D IX  D

486
487 EH0IF
488 T
48? i
490 IHT.TRAp:
491 2825 Fd CLI iBLOCK IHTERRUPTS
492 2B26 8CC8 nov AK,CS
493 2828 8ED8 1109 OS,AX ;6ET OUR DATA SESAEHT
494 2B2A BB0243 nov BX,OFFSET INT TRP
495 2B20 E81E01 2C4E CALL pnsG
496 2B30 F4 HLT iHARDSTOP
497 !
498 »
499 PRIHIT:
500
501 IF HOT LOADERJIOS
502
503 2B31 2EAQ8B25 H09 AL,IOBYTE
504 2B35 E8F900 2C31 CALL DSPACH6
505 2B38 AF42 09 SIOIHIT
506 2B3A AF42 D9 s i o i h i t
507 2B3C CA42 09 PINIT
508 2B3E AF42 D9 SIOIHIT
509
510 ENDIF
511
512 IF LOADERJIOS
513
514 RET
515
516 EHDIF
517
518
519 AUTOJ.OAD:
520 2B40 51 PUSH CX
521 2B41 2E8A0E9C25 nov CLjBYTE PTR CnD BUF ! READ COnnANO BUFFER LENGTH
522 2B46 FEC1 INC CL
523 2B48 B500 nov CH,Ö
524 2B4A BE9C25 nov SI,OFFSET CnOJUF
525 2B4D BF0A00 nov 01,OFFSET COALER
526 2B50 FC CLO
527 2B51 F3A4 REP novsß ; hove cohaand buffer i n t o  ccp buffer
528 2B53 C60500 nov BYTE PTR IDD.OOH ; HEX 0 INDICATES ERD OF COAhAHO
529 2B56 59 POP CX
530 2B57 C3 RET

D-11



531
532
533 CIHITs
534 2858 04 PUSH ES
535 285? 880000 110V AX.OOH
534 285t 8EC0 nov ESiOX i SET ES TO 0
537 2B5E E411 001 BITE PTR ROOSELECT.AL i EN8BLE FIRORARE
538 2B40 B8F90F 110V BX,FMVERSI0N+2 ! GET
53? 2843 248A07 (10V 8L,ES:[ßX] ! COLOUR INDICATOR
540 2844 820544 nov COLOÜR_INDEX,AL i SAVE IT
541
542 2B4? 8BF7QF nov BX,INVERSION
543 2B4C 248807 nov AL.ESUBXI i IS LENGTH OF FIRORARE
544 2B4f 3C08 COP 8L1O8H i VERSION ENTRY = 8’
545 2871 7514 288? JNZ OLD FR i IF NOT, RE 60T AN OLD FIRORARE
544 2873 8108 nov CL1O8H i CL=COUNTER
547 2875 BD8343 nov BP,OFFSEI FR0ESS2 1 BP=DESTINATIOH OFFSET
548 2878 B8F80F nov BX,FRVERSIÜN+1 i BX=SOURCE OFFSET
54? FRJIÜVE
550 2B78 248807 nov AL, ES: C BK 3
551 2B7E 884400 nov CBPI,AL
552 2B81 45 INC BP
553 2882 43 INC BX
554 2B83 FEC? OEC CL
555 2885 75F4 2B7B JNZ FR DOVE
554 2B87 E805 288E jnps RETl
557
558 O L D J B i
55? 2B8? C4048143FF nov FRnESSl.OFFH
540
541 RETl:
542 2B8E E410 001 BYTE PTR RftflSELECT,8L 1 ENABLE RAO
543 2B?Q 07 POP ES
544 28? 1 C3 RET

D-12



S Y S T E M  TECH N ICAL M ANUAL APPEN D IX D

565
566
567 f
568 i UARfl BOOT
569 i
570 «BOOT:
571 2892 C6G63E6800 nov SACTIVE t OOH i RESET PRINTER
572 2897 C6063F6800 no» PACTIVE.OOH i ACTIVE FLA6S
573 2B9C 803ED96600 01P GRAPHIC_FLASf0 i LOOK FOR GRAPHICS
576 28A1 7608 2BAB JZ UBOOT1 i IF NO GRAPHICS, JUHP
575 2BA3 C606D96600 nov GRAPHIC_FLAGf0 i SET GRAPHIC NODE OFF
576 2BA8 E36806 3013 CALL GRFXOFF
577 NBODTls
578 2BAB E8B709 3565 CALL OISKUBOOT
579 2BAE 2E803E8E2502 cnp H0DEFL,2 ! LOO* FOR AUTOLOAD
580 2BB6 7C03 2BB9 JL 602 ! junp IF NOT
581 2BB6 E887FF 2B60 CALL AOTOLOAD ! HOVE COWtAND INTO CCP BUFFER
582 G02:
583 2BB9 E96AD6 0006 JHP CCP+6
586 I
585 ! « t  CONSOLE STAT0S
586 »
587 CONST:
588 2BBC 2EA08825 nov AL,IOBYTE
589 2BC0 E87200 2C35 CALL DSPACHO
590 2BC3 5062 ON SPAIST
591 2BC5 0660 ON KEYST
592 2BC7 0660 OH KEYST
593 2BC9 5062 DN SPAIST
596 »
595 ; «<«
596 »
597 COWOUT
598 2BCB 2EA08B25 nov AL,IOBYTE
599 2BCF E86300 2C35 CALL DSPACHO ! CALL DISPATCH (BASED ON LONER 2 BITS OF I0BY1
600 2B02 A562 ON SPAOUT
601 2BD6 8F2C DN CRTH6R
602 2B06 8F2C DN CRTnGR
603 2BD8 A562 DN SPAOUT
606
605 ; m COHIN
606
607
608 COHIH:
609 2BDA 2EAD8B25 nov AL,IOBYTE i LOAD IOBYTE
610 2B0E E8560Q 2C35 CALL DSPACHO i COHPUTE ADOR. OF PROPER INPUT ROUTINE
611
612 2BE1 9062 DN SPAIN ! TTY
613 2BE3 1560 DN KEYIN i CRT
616 2BE5 1560 DN KEYIN i CRT
615 2BE7 9062 DN SPAIN i TTY
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616
617
618 READER
619
620 READER:
621
622 IF NOT LOADERJIOS
623
624 28E9 2EA08B25 NOV AL, MBYTE i LOAD IOBYTE
625 2BED 8102 NOV CL,2
626 2BEF 0208 RCR AL,CL ! SHIFT RI6HT 2 BITS
627 2BF1 E84100 2C35 CALL DSPACHO i CONPUTE AODR. OF PROPER ROUTINE
628
629 2BF4 9042 DU SPAIN ; TTY
630 2BF6 1540 OU KEYIN i CRT
631 2BF8 1540 DU REYIN ! CRT
632 2BFA 9042 OU SPAIN I TTY
633
634 ENOIF
635
636
637 IF LOADERJIOS
638
639 RET
640
641 ENOIF
642
643 !
644 i « «
645 PUNCH:
646
647 IF NOT LOADERJIOS
648
649 2BFC 2EA08B25 NOV AL,IOBYTE
650 2C00 D0E8 SHR AL,1
651 2C02 OOE8 SHR AL,1 i FOUR SHIFT RI6HTS SAVES TINE AND IS NORE
652 2C04 00E8 SHR AL,1 ; STRAI6HT FORUARD AS LOADINO a  REBISTER
653 2C06 00E8 SHR ALr 1 i UITH A 4
654 2C08 E82A00 2C35 CALL DSPACHO
655 2C0B A542 DU SPAOUT
656 2C0D 8F2C DU CRTN6R
657 2C0F 0942 DU P1CHR0UT
658 2C11 8F2C DU CRTJ16R
659
660 ENOIF
661
662
662
664
665
666
667
668

IF LOADER_BIOS

REF

ENOIF
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SY ST EM  TECHNICAL MANUAL APPEN D IX  D

669
470
671
672
673

680
681
682
683
684

708
709
710
711
712

LISTOUT:

IF HOT L0A0ERJI0S

674 2C13 2EA08825 nov AL, IOBYTE
675 2C17 E8170Ö 2C31 CALL DSPACH6
674 2C1A 2C42 00 SRLOUT
677 2C1C 8F2C 08 CRTttSR
678 2C1E 0942 08 P1CHRÜUT
479 2C20 2C42 08 SRLOUT

ENDIF

IF LOADERJIOS

685 RET
686
687 ENDIF
688 T
689 i
690 LISTS!:
691
692 IF NOT LOADERJIOS
693
694 2C22 2EA08B25 nov AL,IOBYTE
695 2C26 E80800 2C31 CALL DSPACH6
696 2C29 4A42 08 SRLSTAT
697 2C2B 0440 08 KEYST
698 2C2D E342 08 P1STATUS
699 2C2F 4A42 08 SRLSTAT
700
701 ENDIF
702
703 IF LOADERJIOS
704
705 RET
706
707 ENDIF

DISPATCHER ROUTINE - ROUTES FUNCTION TO PROPER ROUTINE BASED ON IOBYTE

DSPACH6:
713 2C31 DOCO ROL AL, 1
714 2C33 DOCO ROL AL, 1 1 ADJUST I/O BYTE FOR PRINTER
715 DSPACHO:
716 2C35 2403 AND AL,3
717 2C37 DOEO SHL AL, 1 ! 2 BYTE TABLES
718 2C39 5E POP SI ! RETURN ADDRESS IS REALLY TABLE BASE
719 2C3A 98 CBN
720 2C3B 03FO ADO SI,AX
721 2C3D FF24 JflP 80RD PTR ISIJ ; JHP TO APPROPRIATE ROUTINE
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GET MID SET IOBYTE ROUTINES

722
723 
72+ 
725
724 1
727 GETIOBF!
728 2C3F 2EA08B25 n o w ALjIOBYTE ! RETURNS IOBYTE IN REG AL
729 2C+3 C3 REF
730 SETIOBF:
731 2C4+ 2E880E8B25 now IOBYTE,CL i EXPECTS NEU IOBYTE TO BE IN REG CL
732 2 C + 9  C3 RET
733 j
73+ ; **» RETURN NENORY REGION TABLE ADORESS
735 !
734 GETSEGT:
737 2C+A B8FD+2 n ow BX,OFFSET NRT 1 RETURN AODRESS OF NENORY REGION TABLE IN BX
738 2C+D C3 RET
739 1
7+0 ! UTILITY SUBROUTINE TO PRINT NESSAGES
7+1 »
7+2 PNSG:
7+3 2C+E 8A07 NOV AL.CBXI IGET NEXT CHARACTER FRON NESSAGE
7++ 2C50 3CFF CNP ALjOFFH
7+5 2C52 7+OB 2C5F JZ RETURN 5 IF ZERO RETURN
7+4 2C5+ 8AC8 NOV CL,AL
7+7 2C54 53 PUSH BX ; *** CONOUT DESTROYS BX 11
7+8 2C57 E871FF 2BCB CALL CÜNOUT !PRINT IT
7+9 2C5A 5B POP BX
750 2C5B +3 INC BX
751 2C5C E9EFFF 2C+E JNP PNSG iNEXT CHARACTER AND LOOP
752 RETURN:
753 2C5F C3 RET
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SY ST EM  TECHNICAL MANUAL APPEN D IX D

754
755
754 ; * * # #* * * # # m * ** * * * # m m ** * # * * * m * *m * * * * * * ** f t # # * M # *» M « * * * * M* H « * H
757 ?
758 »
75? ! BIOS INTERRUPT ROUTINE
740 1
761 i THIS ROUTINE HANDLES SPECIAL SOFTNARE INTERRUPTS
762 5
765 1
764 i ENTRY VIA INT 222
765 ; cl = o SET/RESET GRAPHIC FLAG
766 5 AL = 0 CHARACTER HOHE
767 AL = OFFH GRAPHIC NODE
768 i
769 J = 1 SET/RESET CONFIG FLAG
770 f AL = 0 NORNAL OPERATION OF FUNCTION KEYS
771 1 AL = OFFH "CONFIG NODE' - RETURN ONLY VALUE OF FUNC KEY
772 i
773 ; = 2 RESERVED FOR FUTURE USE
774 !
775 J
776 ; EXIT VIA IREI
777 ! ALL REGISTERS PRESERVED
778 1
779 5
780 {»»ft*«*»»********«**»****«**«***#!»***«****»****»««**««*««»*»**«»*«***»««*«»«
781
782
783 BIOSJNTJOUTINE:
784 2C60 80F902 CUP CL,2 ! LOOK FOR VALID FUNCTION
785 2C63 7F29 2C8E JG BIOS INT RET1
786 2C65 53 PUSH BX
787 2C66 IE PUSH OS i SAVE BX, OS
788 2C67 eccB nov BX,CS
789 2C69 8ED6 HÖV OS,BX 1 SET OS = CS
790 2C6B 8609 nov BL,CL
791 2C6D B700 nov BH,0
792 2C4F 03DB ADD BX,BX j CALCULATE FUNCTION TABLE ENTRY
793 2C71 2EFFA7762C JHP CSJFUNC.TABCBXI
794
795
796 2C76 7C2C822C892C FUNCJAB OH FUNCO,FUNCl,FUNC2 ; JUHP TABLE
797
798 FUNCO:
799 2C7C A2D944 nov 6RAPHICJLA6,AL
800 2C7F E9QA00 2C8C JHP BIOSJNTJET
801
802 FUNCl:
803 2C82 2EA28F25 nov C0NF1GFL,AL
804 2C84 E9Q3QÖ 2C8C jnp BIOSJNTJET
805
806 FUNC2:
807
808 2C89 £90000 2C8C jnp BIOSJNTJET
809
810 BIOS INTJET:
811 2C8C IF POP DS ; RESTORE OS
812 2080 56 POP BX 1 AND BX
813
814 BIÜSJHTJETl:
815 2C8E CF IRET

D-17



857
858
859 =
860 = i
841 = 1 CRTHGR is entered fro» CHARACTER OUT HANAUER
862 = !
868 = ! ENTRY: CL=Chär3cter to OUTPUT
864 »
865 = CRTHGR:
366 =2C8F F606Ö444FF TEST STATUS FLAGiDFFH ! IF ESCAPE IN PROCESS, JUNP
867 =2C94 7519 2C6F JNZ PROC STATUS
868 =2C96 8601 «0» AL,CL
869 =2098 247F AND AL,7FH
870 =2C9A 3020 ChP AL, ‘ ' i CHECK IF CHARACTER IS A CONTROL CHARACTER
871 =2090 723E 2000 JB PROC.CTL ! IF SO JUNP
872 =2C9E F6Q60944FF TEST GRAPHIC FLASpOFFH
873 =2063 7509 2C6E JNZ CRT N 6 R J N D  ! IF GRAPHIC NODE, RETUHd
874 =2065 E81102 2EB9 C6LL C H R J R A N  i IF NO SPECIAL CASES, TRANSLATE CHARACTER
875 =2068 BBFE43 nov BX,OFFSET CRTPB
876 =2068 E8F503 3063 C6LL H I P J U T  ; OUTPUT CHARACTER (HIGH PERFORNANCE ROUTINE)
877 = CRTJI6RJND:
878 =2CAE 03 RET i RETURN TO BIOS CALLER
879 = PR0C.ST6TUS:

O
O

C
D =2C6F F606044402 TEST STATUSJLAG.ESCFL G ! JUNP IF ESCAPE SEQUENCE IN PROCESS

881 =2CB4 750B 2CC1 JNZ PROC J S C
882 = 1
883 - j Otherwise the Data Request Flag tust be set, so just fall through!!
884 - 5
885 = PROC DRQ:
886 =2086 80260444FE 6ND S T A T U S J L A G , N O T J R O F L G  i CLEAR DATA-REQUEST FLAG
887 =2CBB 8B1E0744 nov BX,0R6 ADRS
888 =2CBF FFE3 jtip BX I JUNP TO PREDETERHINED ROUTINE
889 i
890 = PROC J S C :
891 =2001 80260444FD 6ND STATUS_FLA6,NOT J S C F L G  i CLEAR ESCAPE-IN-PROGRESS FLAG
892 =2006 BB022D «0« BX,OFFSET E S C J R A N S
893 TRANSLATE:
894 =2009 360F COP CL,CBX] ; IS THIS THE CODE NE ARE LOOKING FOR?
895 =2CCB 7406 2007 JZ TRANS NATCH i JUNP IF YES
896 =2000 803FFF CUP BYTE PTR CBXI.OFFH
897 =2000 7405 2007 JZ TRANSJIATCH ; ALSO JUNP IF END OF TABLE (NOT FOUND)
898 =2002 830303 600 BX,3 I (FASTER THAN THREE INCS)
899 =2005 EBF2 2009 JHPS TRANSLATE ; KEEP LOOKING
900 = TRANS NATCH:
901 =2007 43 INC BX
902 =2008 8B37 NOV SI,NORD PTR CBXI
903 =2006 FFE6 JtIP SI
904 - 1
905 = PROC CTL:
906 =2000 BBE12C NOV BX,OFFSET C T L J R A N S  i NOTE THAT FOR PERFORNANCE REASONS
907 =2CDF EBE8 2009 JNPS TRANSLATE ; NE DON'T DO THIS IN HAIN LINE CODE
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S Y ST E M  TECH N ICAL M ANUAL APPEN D IX  D

m
90? = 
910 = ; «* CONTROL CHARACTER TRANSLATII
911 = ;
912 = CTL TRANS:
913 =2CE1 00 DB ODH
914 =2CE2 4C2D DH OFFSET (f16R_CR)
915 =2CE4 Oft 08 OAH
916 =2CE5 7820 DH OFFSET<nGR_LF)
917 =2CE7 18 DB 1BH
918 =2CE8 F92Ö OH 0FFSETU1GR JESC_SEÖ)
91? =2CEA 08 DB Q8H
920 =2CEB 3520 OH OFFSET U16R_BKSP)
921 =2CED 1A DB IAH
922 =2CEE 8820 DH OFFSETCflGR JLR)
923 =2CF0 07 DB 07H
924 =2CF1 7E2D DH O F F S E T «  BELL)
925 =2CF3 IE DB 1EH
926 =2CF4 6020 OH OFFSET(H6R_H0I1E)
927 =2CF6 OC 06 OCH
928 =2CF7 6820 DH OFFSETCflGR HOFS)
92? =2CF9 17 OB 17H
930 =2CFA 8220 DH OFFSET(HGR_EEOL)
931 =2CFC OB 08 OBH
932 =2CFD 5320 DH OFFSETCflGR JtLF)
933 =2CFF FF DB OFFH
934 =2000 4B2D DH OFFSET(AGR RET)

935
934 = 
937 = ;»** ESCAPE CODE TRANSLATION TA6
938 = i
939 = ESC TRANS:
940 =2002 30 OB
941 =2003 B820 DH OFFSET (flGR J'OSCUR)
942 =2005 29 DB 29H
943 =2006 8C2D DH OFFSET(HGR_HALF_I)
944 =2008 28 DB 28H
945 =2009 A32D DH OFFSET <HGR_FULL_I)
946 =2D0B 47 DB '6'
947 =2000 FF2D DH OFFSET (flGR INVERSE)
948 =2ß0E 40 DB 'fl1
949 =2D0F 8B2E OH OFFSETCflGR flUSIC)
950 =2011 3A DB 03AH
951 =2012 8820 DH OFFSET(HGR CLR)
952 =2014 2A DB 2AH
953 =2015 8820 DH OF FSET < flGR _CLR)
954 =2017 51 OB '0'
955 =2018 E92D DH OFFSET (flGR_INSCNR)
956 =201A 57 DB 'H'
957 =20IB ED2D OH OFFSETCflGR DELCHR)
958 =2010 45 DB 'E'
959 =2D1E F120 OH OFFSETCflGR INSLIH)
960 =2020 52 DB 'R'
961 =2021 F52D DH OFFSETCflGR DELL IN)
962 =2023 59 DB •v
963 =2024 E52D OH OFFSETCflGR.CLEOS)
964 =2026 7? DB
965 =2027 E52D OH OFFSET (flGR_CLEOS)
966 =2D29 54 06 'T'
967 =2D2A 8220 DH OFFSETCflGR_EEOL)
968 =2020 74 DB 't1
969 =2020 8220 DH OFFSETCflGR JEOL)
970 =2Q2F 46 OB 'F‘
971 =2030 AB2E DH OFFSETCflGR JUNCCH)
972 =2032 FF OB OFFH
973 =2033 4820 DH OFFSET(HGR_RET)
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« H  BACK-SPACE CONTROL CODE

m
975 =
976 =
977 =
978 =
979 = MGR BKSP:
980 =2D35 FE0EFE43 DEC BITE PTR CRTPB+CPB.COL ; DECRENENT COLUNN
981 =2039 7906 2044 JNS NGR.NRITEPOS i JUNP IF COLUNN NOT NEGATIVE
982 =2D3B FE0EFF43 DEC BYTE PTR CRTPB+CPB.RON i DECRENENT RON
983 =2D3F 78 IF 2060 JS H6RJ0HE ; IF RON GOES NEG, SINPLY HONE CURSOR
984 = N6RJKSP2:
985 =2041 C606FE434F NOV BYTE PTR CRTPB+CPB.COL,SCNID-1 i C0L=80 RON IS ALROY OECRNENTD
984 = N6R «RITEPOS
987 =2046 BOOS NOV AL,08 ; ESCAPE CODE: POSITION CURSOR ONLY
988 =2048 EED301 2F1E CALL DO_PIH_ESC
989 = NGRJET:
990 =2048 C3 RET ! RETURN TO CALLER OF BIOS
991 = !
992 ! * H  CARRIA6E RETURN CONTROL CODE
993 = !
994 = NGR CR:
995 =2D4C C606FE4300 NOV BYTE PTR CRTPB+CPB.COL,0 i SINPLY ZERO OUT COLUNN ANO

POSITION
996 =2051 EBF3 2046 JNPS N6R.NRITEP0S ; CURSOR
997 = i
998 = ;**« REVERSE LINE FEED CONTROL CODE
999 1
1000 = NGRJLF:
1001 =2053 FE0EFF43 OEC BYTE PTR CRTPB+CPB RON ! DECRENENT RON
1002 =2057 79ED 2046 JNS N6R NRITEPOS ; IF RON NOT NEGATIVE, POSITION CURSOR
1003 =2059 C6Ö6FF4300 NOV BYTE PTR CRTPB+CPB R0N,0 I DON'T LET THE RON GO NEGATIVE
1004 =2D5E EBE6 2D44 JNPS N6R.NRITEP0S
1005 = 1
1006 = ! * «  HONE CONTROL CODE
1007 = !
1008 = N6RJ0NE:
1009 =2060 C7Ö6FE430ÖQO NOV NORD PTR CRTPB+CPB COL.O i ZERO OUT CURSOR POSITION
1010 =2066 EBDE 2046 JNPS N6R.NRITEP0S ; AND «RITE CURSOR POSITION
1011 = 1
1012 = i «* NON-DESTRUCTIVE FONARD SPACE CONTROL CODE
1013 = 5
1014 = N6R HDFS:
1015 =2068 FE06FE43 INC BYTE PTR CRTPB+CPB.COL i INCRENENT COLUNN
1016 =2D6C 803EFE4350 CNP BYTE PTR CRTPB+CPB COL,SCNID ; IF HOT PAST LAST COLUNN
1017 =2071 7203 2044 JB NGR NRITEPOS ; ON SCREEN, NRITE CURSOR
1018 =2073 C606FE43ÖÖ NOV BYTE PTR CRTPB+CPB COL,0 ! ELSE SET COLUNN TO ZERO AND
1019 = i « »  CAUTION NDFS ROUTINE FALLS INTO LINE FEED ROUTINE 00 LINE FEED
1020 = i
1021 = ! * «  LINE FEED CONTROL CODE
1022 = !
1023 = NGR LF:
1024 =2078 BOOB NOV AL.OBH i ESCAPE CODE: LINE FEED
1025 =207A EBA101 2F IE CALL DO J I N  ESC
1026 =207D C3 REI i RETURN TO CALLER OF BIOS
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1027
1023
102?
1030
1031
1032
1033
1034
1035
1036
1037
1038 
103?
1040
1041
1042
1043
1044
1045
1046
1047
1048 
104?
1050
1051
1052
1053
1054
1055
1056
1057
1058 
105? 
1060 
1061 
1062
1063
1064
1065
1066
1067
1068 
106?
1070
1071
1072
1073
1074
1075
1076
1077
1078 
107?

= ;««* CONTROL C00E TO RIN6 THE BELL

= TI6R_8ELLi
=207E E8?814 421? CALL KBD OUT ; "BELL" CHAR IN CL - CALL THE KBD DRIVER
=2081 C3 RET j TO RING THE BELL

= !«»* ERASE TO END.OFJ.INE CONTROL CODE

=2082 B003

=2084 E8?701 
=2087 C3

= ; *H CLEAR SCREEN CONTROL CODE

=2088 B001 
=2D8A EBF8

= ;«»• SET HALF INTENSITY ATTRIBUTE

=2D8C 803E054443 
=2D?i 7407 
=2D?3 800E0044Q4 
=2098 EB05

=2D?A 800E004405

=2D?F B080 
=20A1 EBE1

= j* M  CLEAR HALF INTENSITY ATTRIBUTE

IIGR.FULLJ:
=2DA3 803E054443 CHP COLOUR INDEX,'C' i LOOK FOR COLOUR
=2DA8 7407 20B1 JZ COL.FULL.I
=2DAA 80260044FB AND BYTE PTR CRTPB+CPB_ATTR,NOT HALF INTENSITY
=20AF EBEE 20?F JAPS UGR.SET ATTR

B6RJALFJ:
CUP

2D?A JZ
OR

2D?F JT1PS

COLOUR_INDEX,'C' I LOOK FOR COLOUR
CÖl_ HALF J
BYTE PTR CRTPB+CPB_ATTR,HALF INTENSITY 
(I6R SETJlTTR

COI_ HALF_I:
OR BYTE PTR CRTPB+CPBJYTTR,C0L0URJ4ALFJ

n6R.SET.ATTR:
now

2084 JHPS
AL.ATTRJIASK
NGR.CALLJSC

; SET ATTRIBUTE CODE 
i (SAVES 2 BYTES)

H6R.CLR:

2084
nov
JHPS

AL,01
D6R.CAL1_ ESC

Pin ESCAPE CODE FOR CLEAR SCREEN 
(SAVES 2 BYTES)

H6RJE0L:
nov AL,03 1 Pin ESCAPE cooe for erase to end of line

nSR.CALLJSC:
2F1E CALL DO_PM_ESC i SEND ESCAPE CODE TO DRIVER

RET

= COLJULLJ:
=2DB1 80260044FA AND BYTE PTR CRTPB+CPB.ATTR,NOT COLOUR.HALF I
=20B6 EBE7 2D?F JHPS nGR.SETJ)TTR

= ;*** POSITION CURSOR

= NGR.POSCUR:
=2068 C7060744C12D nOV DRO.ADRS,OFFSET GETY i nov 6ET COLUnN ADORESS TO DATA REO AD



1080
1081 -20BE E9++00 2E05 JftP SET JRQFLG f ...AND WAIT FOR COL CHAR TO BE SENT
1082 = 6ETY:
1083 =20C1 80E920 SUB CL>‘ '
108+ =2DC4 80F919 Clip CL,R0QS+1
1085 =2DC7 770+ 20CD JA GETY1
1088 =2DC9 88ÖEFF+3 nov CRTPB+CPB_ROHjCL i HOVE ADJUSTED CHAR SENT TO RON
108? = SETYls
1088 =2DCD C708Ö7++D62D nov DROjDRS,OFFSET 6ETX
1089 =2DD3 E92F0Ö 2E05 jrtp SET JRQFLG
1090 = 6ETX5
1091 =2006 8ÖE92Q sue CL,' '
1092 =2009 80F950 CUP CL,SCNID
1093 =20DC 770+ 20E2 JA GETX1
109+ =2DDE 880EFE+3 nov CRTPB+CPB_COL,CL 1 HOVE ADJUSTED CHAR SENT TO COLUttl
1095 = GETX1:
1098 =2DE2 E981FF 20+6 jnp nORJIRITEPOS
1097 = »
1098 = ;««* CLEAR TO EHD-OF-SCREEN
1099 = »
1100 = HGR.CLEOS:
1101 =2DE5 8002 nov AL,02 i PIN ESCAPE CODE FOR CLEAR TO END OF SCREEN
1102 =2DE7 EB9B 208+ jops HGRJALLJSC ! JUHP TO ESCAPE SEQUENCE CALL
1103 = 1
110+ = ;*»* INSERT CHARACTER
1105 !
1108 HGRJNSCHR:
1107 =2DE9 8008 nov AL,Q6
1108 =2DEB EB97 208+ jnps H6R_CALL_ESC
1109 = i
1110 ; «• DELETE CHARACTER
m i = i
1112 = nfiRJELCHR:
1113 =2DE0 8007 nov AL,Q7
111+ =2DEF EB93 208+ jnps HGRJALLJSC
1115 = 1
1118 = ; « «  INSERT LINE
111? = 1
1118 = NOR IHSLIN:
1119 =2DF1 800+ nov AL,0+ ; SCROLL BONN ESCAPE CODE
1120 =2DF3 EBBF 208+ jnps HGRJALLJSC
1121 = i
1122 = !*«« DELETE LINE
1123 = !
112+ = nORJELLIH:
1125 =2DF5 6005 nov AL, 05
1126 =20F7 E68B 208+ JNPS H6R.CALL J S C  ; DO A SCROLL UP'
1127 = i
1128 = ;«#* ESCAPE CONTROL CODE
1129 = i
1130 = nGRJSC.SEQ:
1131 =2DF9 S00EQ+++02 OR STATUSJLAG,ESCFLG I SET ESCAPE-SEQUENCE-IN-PROGRESS FLAG
1132 =20FE C3 RET
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1133
1134 = 1
1135 = !*** SET/RESET
1136 = 1
1137 = HGR INVERSE:
1138 =2DFF C70607440B2E now
113? = SETJRQFlG:
1140 =2EQ5 800E044401 DR
1141 ttGR_RET2:
1142 =2E0A C3 RET
1143 HGR INV 1=
1144 =2E0B 80F930 CUP
1145 =2E0E 754A 2E5A JHZ
1146 =2E 10 80260Q44ED AND
1147 =2E15 803E054443 CflP
1148 =2E1A 7537 2E53 JNZ
114? =2E1C 803EQ644Q0 CNP
1150 =2E21 7463 2E86 JZ
1151 =2E23 C6060644DO tiov
1152 =
1153 = HGR COLI:
1154 =2E28 A00044 now
1155 =2E2B DOCO ROL
1156 =2E2D DOCO ROL
1157 =2E2F DOCO ROL
1158 =2E31 F6D0 NOT
1159 =2E33 24E0 AND
1160 =2E35 BAC8 nov
1161 =2E37 AQQ044 now
1162 =2E3A D0C8 ROR
1163 =2E3C D0C8 ROR
1164 =2E3E D0C8 ROR
1165 =2E40 F6DÖ NOT
1166 =2E42 241C AND
1167 =2E44 0AC8 GR
1168 =2E46 A00044 nov
1169 =2E4? 2403 AND
1170 =2E4B 0AC8 OR
1171 =2E40 880E0044 nov
1172 =2E51 EB33 2E86 JHPS
1173
1174 = H G R J N V 2 :
1175 =2E53 8026Ö044FE AND
1176 =2E58 EB2C 2E86 JHPS
1177 =
1178 = HGR INV3:
117? =2E5A 80F932 cnp
1180 =2E5D 7507 2E66 JNZ
1181 =2E5F 800E004402 OR
1182 =2E64 EB20 2E86 JHPS
1183 =
1184 = HGR INV4:
1185 +2E66 80F?34 cnp

DR8.ADRS,OFFSET IKRJNV1 

STATUSJLAG.DRRFLG

TEST FOR SET/RESET INVERSE VIDEO

RESET BLINKING 
TEST FOR COLOUR

CL,'0'
USR INV3
BTTE PTR CRTPB+CP8_ATTR,N0T BLINKING 
COLOUR INDEX,'C' 
flGR INV2
REV_VID,OOH ; GET REVERSE VIDEO ON/OFF FLA«
flGRJETJTTRl ; RETURN IF REVERSE VIDEO STILL RESET
REVJID.OOtt i SET REVERSE VIDEO OFF

AL,BYTE PTR CRTPB+CPB_ATTR 
AL, 1 
AL,1 
AL, 1
AL ; COHPLEHENT FOREGROUND COLOUR
ALiQEQH ; HASH NEU BACKGROUND COLOUR
CL,AL ; SAVE IT FOR LATER
AL,BYTE PTR CRTPB+CPB ATTR
AL, 1
AL, 1
AL, 1
AL i CÜtlPLEttENT BACKGROUND COLOUR
AL,ICH ; NASK NEU FOREGROUND COLOUR
CL,AL i CÖttBINE UITH BACKGROUND COLOUR
AL,BYTE PTR CRTPB+CPB ATTR
AL,03H ; rtASK BLINKING AND HALF INTENSITY
CL ,AL
BYTE PTR CRTPB+CPB_ATTR,CL 
P1GR_SET JYTTR1

BYTE PTR CRTPB+CPB_ATTR,NOTJNVERSE 
H6R.SETJTTR1

CL,'2' ! BLINKING?
HGR INV4
BYTE PTR CRTPB+CPBJTTR,BLINKING 
HGR SET ATTR1

CL,'4' i INVERSE VIDEO?

RESET INVERSE VIDEO

i SET BLINKING
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1186
118? =2E69 759F 2E0A JNZ N5RJET2 ! IF NOT DO N0TNIN6
1188 =2E6B 803E054443 cup COLOUR.INDEX*'C' ; IF COLOUR
1189 =2E70 7407 2E79 JZ NGR C0L2 ! JÜI1P
1190 =2E72 800E004401 GR BYTE PTR CRTPB+CPB ATTR,INVERSE 5 SET INVERSE
1191 =2E77 EBOD 2E86 jhps HGR.SET.ATTR1
1192 =

1193 = DGR C0L2:
1194 =2E79 803E064400 CUP REV VIDtOOH i REVERSE VIDEO FLAG OFF?
1195 =2E7E 758A 2E0A JNZ H6RJTET2 ; RETURN IF NOT
1196 =2E80 FE06Ö644 IRC REV.VID ! SET REVERSE VIDEO ON
1197 =2E84 EBA2 2E28 JftPS fl6R.C0Ll
1198
1199 = HGR_SET_ATTRlt
1200 =2E86 8080 now ALiATTRJIASK
1201

O
O

o
o

LUC
-4

II E9F9FE 2084 jttp H6R.CALL.ESC
1202 =
1203 = i*« PLAT nusic
1204 =
1205 = OGR HUSIC:
1206 =2E8ß C7060744942E now DRBJDRS, OFFSET HGR GET FREQ
1207 =2E91 E971FF 2E05 JHP SET.DRQ.FL6
1208 - H6R_6E1_FREQ:
1209 =2E94 88ÖEÖ244 now BYTE PTR CRTPB+CPB.FREQiCL ; SET FREQUENCY
1210 =2E98 C706Q744A12E now DRQ.ADRS,OFFSET H6R.6ETJLEN
1211 =2E9E E964FF 2EÖ5 jup SETJRQ.FLG
1212 n6R.6£l.FLEN:
1213 =2EA1 880EÜ344 now BYTE PTR CRTPB+CPB.FLENjCL I SET FREQUENCY LEN6TH
1214 =2EA5 B009 now AL»09 i PIN ESCAPE CODE FOR HUSIC
1215 =2EA7 E87400 2F1E CALL DO PIH.ESC
1216 =2EAA C3 RET
1217 =

1218 = !***** CHANGE FUNCTION KEY DEFINITION
1219 =
1220 = ItGR.FUNCCH:
1221 =2EAß C7Ö60744AB40 nov DRS ADRS,OFFSET 6ETFCNAR
1222 =2EB1 C6062448FF nov FNERRpOFFH
1223 =2EB6 E94CFF 2E05 JHP SETJRQFL6
1224 =

1225 = !
1226 = ; » » *  CNRTRAN - CHARACTER TRANSLATE ROUTINE
1227 = 1
1228 = CHR TRAN:
1229 =2EB9 803E384800 CtlP HEBREN,OQH I LOOK FOR HEBREN
1230 =2EBE 7718 2ED8 JA TRAN HEBREN
1231 =2EC0 51 ' PUSH CX i SAVE CHARACTER
1232 -2EC1 A03C48 now AL ̂ LANGUAGE ; 6ET LAN6UA6E CODE
1233 -2EC4 3C20 CUP AL,20H 1
1234 =2ECä 721F 2EE7 JB TRAN 1 i IF ( 20 JUHP
1235 =2EC8 3C32 cup AL.32H 1 LOOK FOR HEBREN
1236 =2ECA 7504 2ED0 JNZ TRAN.4 i IF NOT JUHP
1237 =2ECC BÖQO nov ALjOOH
1238 =2ECE E821 2EF1 JtIPS TRANJ
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1239
1240 =
1241 = T RA M :
1242 =2ED0 24ÖF AHO AL,OFH ! CLEAR BITS 8..5
1243 =2ED2 868144 nov BX,OFFSET LANS T2 ; SET OFFSET OF LAHSUASE TABLE
1244 =2805 07 XLAT DSiLANS T2 i TRANSLATE
1245 =2EDfc EB19 2EF1 JftPS TRAHJ
1246 =
1247 = TRANJEBREN:
1248 =2ED8 80F960 CHP CL,60H
1249 =2EDB 7240 2F1D JB TRAH_EHO ; HO TRANSLATION REQUIRED
1250 =2EDD 80F97B CHP CL,78H
1251 =2EE0 7738 2F10 JA TRAN END i HO TRAHSLATIOH REQUIRED
1252 =2EE2 80E11F AHO CL,1FH i CLEAR BITS 8,7,6
1253 =2EE5 E836 2F10 JHPS TRANJNO
1254 =
1255 TR6H.1:
1256 =2EE7 3C10 CHP AL,10H i IF LANGUAGE CODE ( 10
1257 =2EE9 7206 2EF1 JB TRANJ ! HO TRANSLATION IS NECESSARY
1258 =2EEB 24QF AHO AL,OFH ! CLEAR BITS 8..5
1259 =2EED BBA944 ADV BX,OFFSET LAN« TI ! GET OFFSET OF LANGUAGE TABLE
1260 =2EF0 07 XLAT OSiLAHGJl i TRANSLATE
1261 -

1262 - TRAHJ:
1263 =2EF1 8AC8 nov CL,AL
1264 =2EF3 8500 nov CH.OOH
1265 =2EF5 FEC1 INC a
1266 =2EF7 B0CE29 nov BP,OFFSET CRT TABLE i GET ADORESS OF CRT TRANSLATION TABLE
126? =2EFA BEOOOO nov SI,OOOOH
1268 =
1269 = SET_CRT
1270 =2EF0 8602 nov AL,CBP+SII i GET LENGTH OF TABLE ENTRY
1271 =2EFF 98 CBR
1272 =2F00 03F0 ADO SI.AX i ADD LEH6TH OF ENTRY TO OFFSET POINTER
1273 =2F02 E2F9 2EFD LOOP 6ET.CRT
1274 =2F04 48 DEC AX 1 OECREHENT LENGTH
1275 =2F05 26F0 SUB S1,AX ; NE NON POINT TO THE END OF THE
1276 =2F07 860E nov BX,SI 1 ENTRY, SO SUBTRACT THE LENGTH
1277 =2F09 0300 ADO BX,BP ; TO GET THE START ADDRESS
1278 =2FQB 59 POP CX ; RESTORE CHARACTER
1279 =2F0C 40 INC AX
1280 =2F00 40 INC AX
1281 =2F0E 46 DEC BX
1282 =2F0F 4B OEC BX
1283 -

1284 = TR8HJ:
1285 =2F10 43 INC BX
1286 =2f 11 43 INC BX
1287 =2F12 48 OEC AX
1238 =2F 13 48 DEC AX i DID NE REACH END OF TABLE ENTRY?
1289 =2F14 7407 2F1D JZ TRANJEND i IF SO, RETURN
1290 =2F 16 360F cnp CLfCBX] i IS IT THE CHARACTER TO TRANSLATE
1291 =2F18 75F6 2F10 JNE TRAHJ ; IF NOT LOOP
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1292
1293 =2F1A +3 INC BX
1294 =2F1B 8A0F nov CL.EBXI ; MOVE TRANSLATED CHARACTER
1295 =
1296 = TRAN.ENß:
1297 =2F1D C3 RET
1298 =
1299 = !
1300 = f
1301 = 1
1302 = ?
1303 = ;*»* ROliTIHE TO CALL Pllt TO PERFORIt ESCAPE CODE
130+ = i
1305 = 00_PIH ESC:
1306 =2F1E F606D9+4FF TEST GRAPNICJLAG.OFFH
1307 =2F23 750F 2F3+ JHZ Ö0_PIH ESC END i IF GRAPHICS JUST RETURN
1308 =2F25 BBFE+3 nov BX,OFFSET CRTPB ; CRT PARAflETER BLOCK ADDRESS TO BX
1309 =2F28 FF 7702 PUSH NORD PTR CPBJtTTREBXT j SAVE ATTR AND ESCAPE OF CRTPB OH STACK
1310 =2F2B 88+703 nov CPB_ESCIBX1,AL ; HOVE IH ESCAPE CODE
1311 =2F2E E S 1001 30+1 CALL CRTPI» i AMD CALL DRIVER TO DO THE ESCAPE COItNAHD
1312 =2F31 8F+702 POP WORD PTR CPB ATTRCBXI i RESTORE ATTRIBUTE AND ESCAPE
1313 00 PI» ESC END:
1314 =2F34 C3 RET
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1315
1316 =
1317 = !
1318 =: !
1319 r
1320 = !«** ERROR DISPLAY ROUTINE INCLUDING GRAPHIC NODE CHECK * H
1321 !
1322 5
1323 i
1324 = ERRJISP:
1325 =2F35 53 PUSH BX ! SAVE ERROR HESSAGE ADDRESS
1326 =2F36 FF36FE43 PUSH NORD PTR CRTPB i SAVE CURRENT CURSOR POSITION
1327 =2F3A 53 PUSH BX
1328 =2F3B 803E094400 ClIP GRAPHIC_FLA6 > 0 i CHECK FOR GRAPHIC
1329 =2F4Ü 7523 2F65 JHZ GRAPHIC i IF GRAPHIC, JUnP
1330 =2F42 BBD747 now BX,OFFSET POSHSG
1331 =2F45 E806FD 2C4E CALL PHS6 ! POSITION TO COLUHN 0, RON 25
1332 =2F48 5B POP BX i RESTORE ERROR HESSAGE ADDRESS
1333 =2F49 E802FD 2C4E CALL pnsG ; AND DISPLAY THE HESSAGE
1334 =2F4C E88BFC 2BDA CALL CONIN i GET THE RESPONSE
1335 =2F4F 245F AND AL.5FH ! CONVERT LONER CASE TO UPPER CASE
1336 =2F51 50 PUSH AX ! AND SAVE IT
1337 =2F52 BB0C47 nov BX,OFFSET RESnSG
1338 =2F55 E8F6FC 2C4E CALL PHSG ; ERASE THE ERROR HESSAGE
1339 =2F58 58 POP AX ; RESTORE RESPONSE
1340 =2F59 5ß POP BX
1341 =2F5A 50 PUSH AX
1342 =2F5B 891EFE43 nov NORD PTR CRTPB,BX
1343 -2F5F E8E4F0 2046 CALL HGR NRITEPOS i RESTORE CURSOR TO PREVIOUS POSITION
1344 -2F62 58 POP AX
1345 =2F63 5B POP BX
1346 =2F64 C3 RET
1347 = 5
1348 = 5
1349 = UNITIALIZE GRAPHICSCREEN FOR ERRORLINE
1350 = i
1351 = 5
1352 GRAPHIC
1353 =2F65 51 PUSH CX
1354 =2F66 C606D94400 nov GRAPHIC FLAG.O
1355 =2F6B BB0747 nov BX,OFFSET POSnSG
1356 =2F6E E8DDFC 2C4E CALL PHSG jPOSITION TO COLUHN 0, RON 25
1357 =2F71 C606B04458 nov GDC_LP12,25-1 OR 40H jCUTT ONE LINE FROH GRAPHIC SCREEN
1358 =2F76 C706BE44803E nov GDC SP2,400*40
1359 =2F7C BBB944 nov BX,IHITSCR
1360 =2F7F B90800 nov CK,8 1
1361 =2F82 £86000 2FE5 CALL GRHOUT UNIT SCREEN
1362 =2F85 BBC244 nov BX,ERROR_CUR_START
1363 =2F88 B90300 nov CX,3
1364 =2F88 E85700 2FE5 CALL GRHOUT JSET CURSOR TO START OF ERROR LINE
1365 =2F8E B8C644 nov BX.HASK OUT
1366 =2F91 B90200 nov CX,2
1367 =2F94 E84E00 2FE5 CALL GRHOUT 1SET HASK REGISTER TO FFFF
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1368
136? =2F?7 BBC966 A0? BX.FIGSJUT
1370 =2F?A B?0200 A0? CXf 2
1371 =2F?D E86500 2FE5 CALL GRAOUT iSET LENGTH TO CLEAR
1372 =2FA0 BBCD66 ADV BX,UDAT OUT
1373 =2FA3 B90200 A0? CX,2
1376 =2FA6 E83C00 2FE5 CALL GRAOUT RSET CLEAR PATTERN
1375 =2FA? BBC266 A0? BX,ERROR_CUR_START
1376 =2FAC B90300 A0? CX,3
1377 =2FAF E83300 2FE5 CALL GRAOUT I SET CURSOR TO START OF ERROR LINE
1378 =2FB2 BBC666 A0? BXfAASX OUT
137? =2FB5 B90200 A0? CX,2C3COm

=2FB8 E82AOO 2FE5 CALL GRAOUT i SET AAS« REGISTERS TO FFFF
1381 =2FBB 5? POP CX
1382 =2FBC 5B POP BX ; RESTORE ERROR AESSAGE ADDRESS
1383 =2FBD E88EFC 2C6E CALL PASG i ANO DISPLAY THE AESSAGE
1386 =2FC0 E817FC 2BDA CALL CONIN ! GET THE RESPONSE
1385 =2FC3 265F AND AL,5FN i CONVERT LOHER CASE TO UPPER CASE
1386 =2FC5 5B POP BX
1387 =2FC6 5B POP BX
1388 =2FC7 C6060966FF A0? GRAPHIC.FLA6,0FFH i SET GRAPHIC AOOE
138? =2FCC C3 RET
13?0 =
13? 1 s

13?2 = ERRJISP1:
13?3 =2FCD 803E096600 CAP 6RAPHICJLAG,0 ; LOOK FOR GRAPHIC AODE
13?6 =2FD2 7610 2FE6 JZ ERR_DISP_ENO ! IF NOT JUAP
13?5 = t
13?6 f
13?7 i CLEAR ERROR LINE
13?8 = i
13?? !
1600 =2F06 51 PUSH CX
1601 =2F05 C606BD665? A0? 6DC_LP12,25 OR 60«
1602 =2FDA BBB966 A0? BXfIHITSCR
1603 =2FDD B?060ö A0? CX,6
1606 =2FE0 E8Q200 2FE5 CALL GRAOUT JINIT PAGE 1 TO FULL GRAPHIC SCREEN
1605 =2FE3 5? POP CX
1606 =
1607 = ERRJISP END:
1608 =2FE6 C3 RET
160? = 1
1610 = i
1611 i SUBROUTINES
1612 i
1613 !
1616 = GRAÖÜT:
1615 =2FE5 E82600 3Q0C CALL GRGDCC1 » GDC STATUS CHECK
1616 =2FE8 8A07 A0? ALiIBXJ 5
1617 =2FEA E6A1 OUT GRCAOiAL ) COAHAND OUTPUT
1618 =2FEC 83F?00 CAP CX,0 1IF NO PARAAETER
161? =2FEF 76QA 2FFB JE GRAOUTRET i
1620 6RAOUT010:
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1421
1422 =2FF1 43 INC BX ?
1423 =2FF2 8AG7 tiov AL j E 6X3 I
1424 =2FF4 E6 AÖ OUT GRPARAiAL ! PARAHETER OUTPUT
1425 =2FF6 Eß 1300 3000 Call SRöOCCl i »alt tili e«pty
1426 -2FF9 E2F6 2FF1 LOOP 6RI10UT010 1
1427 = GRHÜUTRET:
1428 =2FFB 03 RET i RETURR
1429 GRSTART:
1430 =2FFC E8ÖD00 3000 CALL SRGOCCl i GDC FIFO ERPTY CHECK
1431 =2FFF 6000 now ALtSTARTCnD !
1432 =3001 E6A1 OUT SRCnO.AL i DISPLAY ENABLE
1433 =3003 03 RET
1434 = ; m * i * * H m m * * * m m * * * * * * * m * * * * * # # * » * # * * * * * * M * * H * * m * t * * t * * *
1435 = SRST0P:
1436 =3004 E80500 3000 CALL SRGOCCl ! GDC FIFO EHPTY CHECK
1437 =3007 8000 nov AL,STOPCnD 1
1438 =3009 E6A1 OUT SRCnO,AL ! DISPLAY DISABLE
1439 =3006 03 RET
1440 SRGOCCl:
1441 =300C E4A0 IR A L 16RSTATUS I GDC STATUS READ
1442 =300E A8Q4 TEST AL,Ö4H i FIFO EHPTY (D62)
1443 =3010 74FA 3000 JZ SRGOCCl ! IF ROT EHPTY
1444 =3012 03 RET i RETURN IF GDC FIFO IS EHPTY
1445 = SRFXÜFF:
1446 =3013 E8 EEFF 3004 C ä U GRSTOP iDISABLE DISPLAY
1447 =3016 880044 nov BX,offset ALPHA_PARTITIOR
1448 =3019 B9080Q nov C X , 8 inuiber of arguients
1449 =301C E8 C6FF 2FE5 Call GRflOUT
1450 =30 IF E866F0 2088 CALL HGR_CLR 1CLEAR SCREEN (CHARACER flOOE)
1451 =3022 E80A00 302F CALL DELAY
1452 6RFX0FF1:
1453 =3025 E4A0 IR ALiGRSTATUS ;6 DC STATUS READ
1454 =3027 A820 TEST AL.20H
1455 =3029 74FA 3025 JZ 6RFX0FF1
1456 =3Ö2B E8 CEFF 2FFC Call GRSTART i ENABLE OISPLAY
1457 =302E 03 Ret
1458 = !
1459 DELAT:
1460 =3Q2F B9Q400 nov CX,4
1461 = DELAY 1:
1462 =3032 E4AQ IR AL.GRSTATUS
1463 =3034 A820 TEST AL,20H
1464 =3036 74FA 3032 JZ DELAY 1
1465 - DELAY2:
1466 =3038 E4A0 IR AL,GRSTATÜS
1467 =303« A820 TEST AL,20H
1468 =3030 75FA 3038 JRZ DELAY2
1469 =303E E2F2 3032 LOOP DELAY1
1470 =3040 03 RET
1471

D-29



1+72
1+73
1+7+ INCLUDE COTPIfIC.SEG
1+75 =
1+76 = J
1+77 = r
1+78 = f
1+7? = t
1+80 = i
1+81 = !
1+82 i
1+83 = 1
1+84 = I
1+85 = j
1+86 = »
1+87 = 5
1+88 = »
1+89 = i
1+90 = i
1+91 = !
1+92 »
1+93 = 5
1+9+ = »
1+95 = »
1+96 = 5
1+97 1
1+98 = 1
1+99 = 1
1500 = !
1501 = »
1502 = i
1503 =
150+ = ; « m * m « m * * * * m » * m * « « m f * * * » * * » * * * * * f t * * * « x * * f t » * * * { * f t f * t * f t * » i f » * * » f t t »
1505 = ;« «
1506 = ;* CRT Peripheral Interface HoduLe *
1507 = ;# ft
1508 = ;*»**#*»»#ft»ft#ft***«#*#»*#ft»#»«ft**»*»***»**ft*«»*»ftftft#*ft*#*«»«ftftft*»***»****m
1509 = »
1510 = ; This Module is a hardware dependent» Operating Systei independent driver
1511 = ; for CRT display output
1512 = »
1513 = ; Entry Paraieters:
151+ = ; CL = Character to be OUTPUT
1515 = 1 BX = Address of CRT Paraoeter Btocl
1516 = i
1517 = j Exit: Alt registers unchanjed
1518 i
1519 = CRTPItt:
1520 =3041 50 PUSH AX
1521 =3042 53 PUSH BX
1522 =3043 51 PUSH CX
1523 =3044 52 PUSH BX ; SAVE ALL OF THE RE6ISTERS HE HILL BE IMRRIHG UITH
152+ =3045 56 PUSH SI
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1525
1526 =3046 880EDD44 nov 0UTCH6R»CL 1 S69E OUT CH6R6CTER IH OEOORY FOR L6TER REF
1527 =3046 8807 nov 6X,CPBJ0LIBX]
1528 =3040 630644 1109 UORD PTR CURCOL 6X 1 6LS0 S6VE ROH/COLUOH IH OEOORY
152? =3Q4F 864703 009 6L,CPBJSCIBX]
1530 =3052 68FF TEST 6L.0FFH 1
1531 =3054 7423 3079 JZ DO 0UTCH6R ! IF ESC6PE = 0 THEN JOST OUTPUT CH6R6CTER
1532 =3056 6880 TEST 6L.6TTR 06SK 1
1533 =3058 7407 3061 JZ Dti_ESC ; JUOP IF HO SET 6TTRIBUTE SPECIFIED
1534 =3056 866702 009 6H,CP8_6TTRC8X3 i
1535 =3050 8826DC44 009 6TTRI80TE,6H ; SET 6TTRIBÖTE BYTE
1536 = OOJSC:
153? =3061 24ÖF 600 6L,ESC 06SX
1538 =3063 740E 3073 JZ TEST 910 OUT i SKIP ESC6PE PROCESSING IF NO ESC6PE FUNCTION
153? =3065 D0E0 SHL 6L,1 ; FOR T6BLE REFERENCING
1540 =3067 98 CBÜ i EXP6N0 6L INTO 6H
1541 =3068 BED330 009 SI,OFFSET ESC.T6BLE
1542 =3068 03F0 600 SI,6X i 6X = 60DRESS OF ESC6PE ROUTINE 600RESS
1543 =3060 53 POSH BX i S69E CRT P6R60ETER BLOC« 60DRESS
1544 =306E 51 PUSH CX i S69E CH6R6CTER TO OUTPUT
1545 =306F FF 14 C6LL UORD PTR E S U ! PERFORO ESC6PE FUNCTION
1546 =3071 5? POP CX 1 RESTORE CH6R6CTER 6N0 CRTPB 6D0RESS
1547 =3072 58 POP BX
1548 = TEST.VIDJOT:
154? =3073 F6470340 TEST BYTE PTR CPBJSttBX],tt_06SK
1550 =3077 74 IF 3098 JZ CRTJXIT
1551 - DO.OUTCH6R:
1552 =307? 803ED64450 COP CURCOL,SCHID ! COLUON > 80?
1553 =307E 7503 3083 JHZ 01 ; JUOP IF NO
1554 =3080 E836Q4 3489 C6LL SCLUP4 i ELSE SCROLL UP SCREEN
1555 - 01:
1556 =3083 8816DC44 009 OX.HORÖ PTR 6TTRIBUTE i DH=0UTC6R DL=6TTRIBUTE
1557 =3087 E86600 3ÜF4 C6LL HR6CHR
1558 =3086 FEÖ6Ö644 IHC CURCOL
155? =308E 8G3ED64450 COP CURCOL,SCHID
1560 =3093 7203 3098 JB CRTJXIT
1561 =3095 E86F02 3347 C6LL B0PCR1 i IF CURCOL)80, BUOP CUR
1562 = f CRTJXIT:
1563 =3098 5E POP Sl
1564 =309? 56 POP DX
1565 =3096 59 PDP CX
1566 =3098 5B POP BX
1567 =309C 610644 009 6X,00RD PTR CURCOL
1568 =309F 8907 009 CPB COLCBX],6X ; Restore CRTPB COL/RÖM to latest state
156? =3061 58 POP 6X
1570 =3062 03 RET
1571 = 5
1572 = ;*»« High Performance Screen lirite H I P J U T
1573 = 5
1574 J Entry Conditions - BX = CRTPB Address
1575 » CL = Character to OUTPUT
1576 = 1 Exit Conditions - BX - Preserved
1577 = ? 6X, :x, DX - Destroyed
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1578
157V = ! CPB.COL and C P B J O U  fields of CRTPB updated
1580 * i
1581 = HIP.OUT:
1582 =3003 8607 nov AX r CPB_COLE BX 3
1583 =3005 03D0VV (109 UORD PTR CURCOL.AX i Set-up CURCOL, CURROU, OUTCHAR fields
158V =3008 880E0DVV nov OUTCHARiCL
1585 =3000 53 PUSH BX
1586 =3000 803ED0VV50 cnp CURCOL,SCUID i COLUdH ) 80?
1587 =30B2 7503 30B7 JHZ HI 1 JUHP IF NO
1588 =30BV E8020V 3VB9 CALL SCLUPV ; ELSE SCROLL Iff SCREEN
1589 = Hl:
1590 =3067 8B16DCVV nov OX,UORD PTR ATTRIBUTE i DH=OUTCAR DL=ATTRIBUTE
1591 =30BB E83600 30FV CALL URSCHR
1592 =30BE FE06D0VV INC CURCOL
1593 =30C2 803EOOVV50 cnp CURCOL,SCUID
159V =30C7 7203 3000 JB H2
1595 =30C9 E87BÖ2 33V7 COLL BnPCRl ; IF C U R CDD80, BUHP CUR
1596 H2:
1597 =30CC 5B POP BX
1598 =3OC0 0100VV nov AX,UORD PTR CURCOL ! Update CRTPB with CURCOL and CURROU
1599 =3000 8907 nov CPB COLE&X j,AX
1600 =3002 C3 RET
1601 1
1602 **• Escape Table - Routines eilt be called indirect using the escape code * 2
1603 i as an offset to the routine address
160V = !
1605 * FSO.IOBLE:
1606 =3003 F330 DU ÜFFSETINO OP)
1607 =3005 593V DU OFFSET(VCLEAR)
1608 =3007 163V OU OFFSET (CLEOS )
1609 =3009 F533 DU OFFSET(ICLEOL)
1610 =3006 E73V OU OFFSET(SCROLLDN)
1611 =3000 8B3V OU OFFSET (SCROLLUP)
1612 =30DF 8V33 DU OFFSET(INSCHR)
1613 =30E1 C033 OU OFFSET(DELCHR)
161V =30E3 5C33 DU OFFSET (URITEPOSi
1615 =30E5 7233 OU OFFSETtn U S I C )
1616 =30E7 F330 DU OFFSET(HO_OP)
1617 =30E9 V63V DU OFFSET(ILF)
1618 =30EB F330 DU OFFSET(NO.OP)
1619 =3ÜE0 F330 OU OFFSET(NO_OP>
1620 =30EF F33Ö DU OFFSETINO OP)
1621 =30Fl F330 DU OFFSET(NO.OP)
1622 = I
1623 i*** HO_OP Sin PLf RETURNS IF ESCAPE CODE NOT IrtPLEHEHTED
162V i
1625 = HO.OP:
1626 =3DF3 03 RET
1627 = »
1628 - f
1629 5 URGCHR, RDGCHR URITE AND READ GRAPHICS CHARACTER ROUTINES
1630 = 5
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1631
1632 ! WRITE OR READ OHE CHARACTER T0/FR011 GDC IN ItlXED fiOOE
1633 = i
1634 = !
1635 ;<h HRGCHR -  Write Graphics Character
1636 ; ENTRY - OL ATTRIBUTE
1637 ! OH CHARACTER
1638 i
163? = HRGCHR:
1640 =30F4 E4A0 XXI: IN AL.60CSTA
1641 =30F6 2402 AHO AL.FIFULL
1642 =30F8 75FA 30F4 JHZ XXI ;LÜÜP UNTIL FIFO HOI FULL
1643 =30FA 8020 HO? AL.HDAT OR TYHORO OR HOREPL
1644 =30FC E6A1 OUT GDCCOtlf AL iSEHD COHHAHD TO 6DC
1645 -30FE E4AÖ X X 16: IH ALiGDCSTA
1646 =3100 2402 AHO AL.FIFULL
1647 =3102 75FA 30FE JHZ X X 16 1L00P UNTIL FIFO NOT FULL
1648 =3104 8AC6 nov AL,OH
164? =3106 E6AÖ OUT SDCFARjAL ISEHD PARAHETER TO GDC
1650 =3108 E4A0 XX17: IH AL.GDCSTA
1651 =310A 2402 AHO AL.FIFULL
1652 =3100 75FA 3108 JHZ XX17 iLOOP UNTIL FIFO HOT FULL
1653 =3 IDE 8AC2 (109 AL,OL
1654 =3110 E6A0 OUT GOCPARrAL jSEHD PARAHETER TO GDC
1655 =3112 C3 RET
1656 i
1657 - !«»» RD5CHR - Read Graphics Character
1658 i ENTRY - HOHE
1659 i EXIT - DL = ATTRIBUTE
1660 = ! DH = CHARACTER
1661 = ! AL destroyed
1662 !
1663 = R06CHR:
1664 =3113 E4A0 XX2: IH AL.GDCSTA
1665 =3115 2402 AHO AL.FIFULL
1666 =3117 75FA 3113 JHZ XX2 iLOOP UNTIL FIFO HOT FULL
1667 =3119 B04C (109 AL,FIGS .FIGURE DRAHIHG PARAHETER
1668 =3118 E6A1 OUT GDCCOH.AL iSEND COHHAHD TO GDC
1669 =3110 E4A0 XX18: IH AL.GDCSTA
1670 = 3 U F 2402 AHD AL.FIFULL
1671 =3121 75FA 3110 JHZ XX18 iLOOP UNTIL FIFO HOT FULL
1672 =3123 B002 nov AL,2 iDIRECTION = 2
1673 =3125 E6A0 OUT GOCPAR.AL iSENO PARAHETER TO GOC
1674 =3127 E4A0 XX19: IH AL.GDCSTA
1675 =312? 2402 AHO AL.FIFULL
1676 =3128 75FA 3127 JHZ XXI? iLOOP UNTIL FIFO HOT FULL
1677 =3120 8001 (109 AL, 1 iDC = 1
1678 =312F E6A0 OUT GOCPAR.AL iSENO PARAHETER 10 GDC
1679 =3131 E4A0 XX3: IH AL.GDCSTA
1680 =7133 2402 AHD AL.FIFULL
1681 =3135 75FA 3131 JHZ XX3 iLOOP UHTIL FIFO HOT FULL
1682 =3137 BOAÖ (109 AL.RDAl OR TYUORD jREAD NORD FROH DISPLAY tlEHORY
1683 =3139 E6A1 OUT GDCCOH.AL iSEHD COHHAHD TO GDC
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: GET ASCII CHARACTER
1684
1685 =313B E86A00 31A8 CALL INPAR
1686 =313E 8AF0 NOV DH,AL
1687 =3140 E86500 31A8 CALL INPAR
1688 =3143 BAUD NOV DL.AL
1689 =3145 C3 RET
1690 = 5
1691 = i« H SPCLEAR1 ENTRY: BX
1692 = 1 CX
1693 =
1694 = SPCLEARl:
1695 =3146 0309 ADD BXiCX
1696 =3148 81FBD007 CNP BX,07D0H
1697 =314C 760E 315C JBE SPCLEAR2
1698 =314E 81EBD007 SUB BX,07D0H
1699 =3152 E80700 315C CALL SPCLEAR2
1700 =3155 8BCB NOV CX,BX
1701 =3157 33DB XOR BX.BX SZ
1702 =3159 E87100 31CD CALL SETCUR1
1703 = SPCLEAR2:
1704 =315C 49 DEC CX
1705 =3150 E89900 31F9 CALL SETNSK
1706 =3160 E4AÖ XX4: IN AL,6DCS7A
1707 =3162 2402 AND ALiFIFULL
1708 =3164 75FA 3160 JNZ XX4
1709 =3166 B04C NOV ALiFIGS
1710 =3168 E6A1 OUT GDC'CDNfAL
1711 =316A E4AÖ XX20: IN AL16DCSTA
1712 =3160 2402 AND ALiFIFULL
1713 =316E 75FA 316A JNZ XX20
1714 =3170 B002 NOV ALi2
1715 =3172 E6A0 OUT GDCPARiAL
1716 =3174 E4A0 XX21: IN ALiGDCSTA
1717 =3176 2402 AND ALiFIFULL
1718 =3178 75FA 3174 JNZ XX21
1719 =317A 8AC1 NOV AL,CL
1720 =317C E6A0 OUT GDCPAR.AL
1721 =317E E4A0 XX22: IN ALiGDCSTA
1722 =3180 2402 AND ALiFIFULL
1723 =3182 75FA 317E JNZ XX22
1724 =3184 8AC5 NOV AL,CH
1725 =3186 E6A0 OUT GDCPARiAL
1726 =3188 E4A0 XX5: IN ALiGDCSTA
1727 =318A 2402 AND ALiFIFULL
1728 =318C 75FA 3188 JNZ XX5
1729 =31SE B020 NOV ALiUDAT OR
1730 =3190 E6A1 OUT GDCCONiAL
1731 =3192 E4A0 XX23: IN ALiGDCSTA
1732 =3194 2402 AND ALiFIFULL
1733 =3196 75FA 3192 JNZ XX23
1734 =3198 B020 NOV AL,020H
1735 =319A E6AQ OUT GDCPARiAL
1736 =319C E4A0 XX24: IN ALiGDCSTA

S GET ATTRIBUTE

= Cursor Posistion 
= No. of bytes to cteor

! JUItP IF ENTIRE REGION TO CLEAR NITHIN 1ST PG 

ZERO OUT BX

SLOOP UNTIL FIFO NOT FULL 

SSEND COnnANU TO GDC

SLOOP UNTIL FIFO NOT FULL 

SSEHD PARANETER TO GDC

SLOOP UNTIL FIFO NOT FULL 

SSEND PARANETER TO GDC

SLOOP UNTIL FIFO NOT FULL 

SSEND PARANETER TO GDC

SLOOP UNTIL FIFO NOT FULL 
TYNÜRD OR HOREPL

SSEND CÜNNAND TO GDC

SLOOP UNTIL FIFO NOT FULL 

SSEND PARANETER TO GDC
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1737
1738 =3198 2402 AHO ALiFIFULL
1739 =3 IAO 75FA 3190 JNZ XX24 SLOOP UNTIL FIFO ROT FULL
1740 =31A2 A0D044 nov AL,ATTRIBUTE ;**« «HAT ABOUT COLOR? » *
1741 =31A5 E6A0 OUT 6DCPAR,AL iSERD PARARETER TO 600
1742 =3iA7 03 RET
1743 = 1
1744 = INFAR:
1745 =31A8 E4AÖ IR AL,6DCSTA i READ 60C STATUS
1746 =3 IAA 2401 ARD AL.DATRDY
1747 =31AC 74FA 31A8 JZ IHPAR ! AND WAIT IF NO CHARACTER READY
1748 =31A£ E4A1 IR AL,FIFO
1749 =3180 03 RET
1750 = 1
1751 = ! « «  SENPAR SERO PARARETERS TO SCREER
1752 = ! ENTRY: BX = ADDRESS OF PARARETER
1753 = J CX = LER6TH
1754 ; EXIT: AL,8X,CX ARE DESTROYED
1755 =; i AN,OX ARE PRESERVED
1756 = i
1757 = SENPAR:
1758 =31B1 E4A0 XX25: IR AL.GDCSTA
1759 =3183 2402 ARD AL,FIFULL
1760 =3185 75FA 3181 JHZ XX 25 SLOOP UNTIL FIFO NOT FULL
1761 =31B7 8A07 nov AL.OEBX]
1762 =3189 E6A0 OUT 6DCPAR.AL SSEND PARAHETER TO GOC
1763 =3188 43 IRC BX S BURP TO NEXT PARARETER
1764 =3180 E2F3 31B1 LOOP SENPAR ! LOOP UNTIL CX PARARETERS HAVE BEEN SENT
1765 =31BE 03 RET
1766 = i
1767 = i«*« SETCUR - SET CURSOR
1768 = 1 ENTRY: BX=6DC CURSOR POSITION
1769 = 1 EXIT: AL,BX destroyed
1770 = i CX,DX preserved
1771 = i
1772 = SETCUR:
1773 =31BF 031E0E44 ADO BX, SP 1
1774 =3103 81FBDQ07 CUP BX.0700H
1775 =3107 7204 31CD JB SETCUR1
1776

r-nH 81EB0007 SUB BX.07D0H
1777 = SETCUR1
1778 =3100 E4A0 XX6: IR AL,G0CSTA
1779 =31CF 2402 ARD AL.FIFULL
1780 =3101 75FA 3100 JHZ XX6 SLOOP UNTIL FIFO HOT FULL
1781 =3103 8049 nov AL,OURS
1782 =3105 E6A1 OUT GDCCÖT1, AL SSEND CORRARD TO GDC
1783 =3107 E4A0 XX26: IR AL.GDCSTA
1784 =3109 2402 ARD AL.FIFULL
1785 =3108 75FA 3107 JHZ XX26 SLOOP UNTIL FIFD HOT FULL
1786 =3100 SAC3 nov AL,BL
1787 =31DF E6A0 OUT GDOPAR tAL SSEND PARARETER TO 600
1788 = 3 1E1 E4A0 XX27: IR AL,GDCSTA
1789 =31E3 2402 AND AL.FIFULL
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1790
1791 =31E5 75F6 31E1 JNZ XX27 1 LOOP UNTIL FIFO NOT FULL
1792 =3lE7 86C7 now 6L,BH
1793 =31E9 E660 OUT GDCP6R,6L iSEND P6R6HETER TO GDC
1794 =31EB E460 XX28: IN 6L,GDCST6
1795 =31ED 2402 6ND 6L.FIF0LL
1794 =31EF 75F6 31EB JNZ XX2S iLOOP UNTIL FIFO N01 FULL
1797 =31F1 32C0 XÜR 6L,6L
1798 =31F3 E660 OUT GDCP6R,6L iSEND P6R6HETER TO GDC
1799 =31F5 E80100 31F9 C6LL SETHSK
1800 =31F8 C3 RET
1801 = 1
1802 = ! * «  SET06SK ROUTINE (6L destroyed, all other rejisters preserved)
1803 - i
1804 SETFISK:
1805 -31F9 E460 XX7: IN 6L.GDCST6
1806 =31FB 2402 6HD 6L.FIFULL
1807 =31FD 75F6 31F9 JNZ XX7 iLOOP UNTIL FIFO NOT FULL
1808 =3 IFF 8046 now 6L,H6SKRE6
1809 =3201 E661 OUT GDCC0n,6L iSEND C0HH6ND TO GDC
1810 =3203 E460 XX291 IN 6L.GDCST6
1811 =3205 2402 6ND 6 U F I F U L L
1812 =3207 75F6 3203 JNZ XX29 iLOOP UNTIL FIFO NOT FULL
1813 =3209 BOFF now 61,-1
1814 =320B E66Q OUT GDCF6R.6L i SEND P6R6HETER TO GDC
1815 =320D E460 XX30: IN 6L,6DCST6
1816 =320c 2402 6ND 6L,FIFULL
1817 =3211 75F6 3200 JNZ XX30 iLOOP UNTIL FIFO NOT FULL
1818 =3213 BOFF now 6L,-1
1819 =3215 E660 OUT 6DCP6R.6L iSEND P6R6HETER TO GDC
1820 =3217 C3 RET
1821 !
1822 = ;*** RDLIN RE6D 1 RON INTO LINBUF
1823 = i
1824 = ! Entry registers: none
1825 = i Exit registers: A L f BX CX destroyed
1826 = i DX preserved
1827 1
1828 = RDLIN:
1829 =3218 E46Ö XX8: IN 6L,GDCST6
1830 =3216 2402 6N0 6L.FIFULL
1831 =3 2 1C 75F6 3218 JNZ XX8 iLOOP UNTIL FIFO NOT FULL
1832 =321E BQ4C M V 6L.FIGS
1833 =3220 E661 OUT 6 D C C 0 M L iSEND C0NH6ND TO GDC
1834 =3222 E460 XX31: IN 6L.G0CST6
1835 =3224 2402 AND 61.FIFULL
1836 =3226 75F6 3222 JNZ XX31 iLOOP UNTIL FIFO NOT FULL
1837 =3228 B002 now 6L,2 .■DIRECTION = 2
1838 =3226 E660 OUT GDCP6Rt6L iSEND P6R6HETER TO GDC
1839 =322C E460 XX32: IN 6L.GDCST6
1840 =322E 2402 6ND AL.FIFULL
1841 =3230 75F6 322C JNZ XX32 iLOOP UNTIL FIFO NOT FULL
1842 =3232 B050 now 61,80 iLENGTH = 80 NORDS [CHON + 6TTRI

D-36



S Y S T E M  TECHNICAL M AN UAL

1843
1844 = 3 2 3 4  E6 AQ OUT GDC PAR.AL (SEND PARAflETER TO GDC
1845 = 3 2 3 6  E4A 0 XX33: IN A L , 60CSTA
1846 = 32 38 240 2 6N0 A L . FIFULL
1847 = 3 2 3 6  75FA 323 6 JN2 XX33 .LO OP U NT IL F I F O  NOT FULL
1848 = 3 2 3 C  32C0 XOR ALiAL
1849 =32 3E E66 0 OUT GDCPAR.AL JSE ND PARAtffTER TO GDC
1850 = 3 2 4 0  E46 0 XX9: IN AL. GDCSTA
1851 = 3 2 4 2  2402 A N D A L . FIFULL
1852 =32 44 75FA 3240 JNZ XX9 iLO OP UNT IL FIF O NOT FULL
1853 = 3 2 4 6  8060 nov AL.ROAT
1854 = 32 48 E66 1 OUT G O C COn.AL .SEND COn nANO TO GDC
1855 = 3 2 4 6  880 944 nov BX, OFFSET LINBUF
1856 = 32 40 896000 nov C X .160 ! FOR REA D LOOP
1857 = RDLIH1:
1858 = 3 2 5 0  E85 5EF 3168 CAL L INPAR
1859 = 3 2 5 3  8807 nov OIBXT.AL
1860 = 32 55 43 INC BX
1861 = 32 56 E2F 8 325 0 LOOP R0LIN1
1862 = 32 58 C3 RET
1863 = !
1864 - ;»»» URL IN W RI TE 1 ROW INTO GDC
1865 = T
1866 = 1 Entry registers: none
1867 = i Exit: AL, BX CX lies toyed
1868 = ! OX preserved
1869 = f
1870 = NRLIN:
1871 = 32 59 E460 X X 10: IN AL. GDCSTA
1872 = 32 58 2402 AND AL. F1FULL
1873 = 3 2 5 0  75F 6 3259 JNZ X X 10 JLO OP UNT IL F I F O  NOT FULL
1874 = 32 5F B04C nov AL. FIGS
1875 = 32 61 E661 OUT GDC COH.AL JSEND COntlAND TO  GDC
1876 = 32 63 £46 0 XX34: IN AL. GDCSTA
1877 = 3 2 6 5  2402 AND A L . FIFULL
1878 = 32 67 75F6 3263 JNZ XX34 JLOOP UNT IL FIFO NOT FULL
1879 = 32 69 B002 n o v AL ,2
1880 = 32 68 E66 0 OUT G D C PAR.AL JSEND PAR AHETER TO GDC
1881 = 3 2 6 0  E46 0 XX35: IN AL . G D C S T A
1882 = 32 6F 240 2 AND AL. FIFULL
1883 = 32 71 75F6 326 0 JNZ XX35 JLOOP UNTIL F I F O  NO! FULL
1884 = 32 73 32C 0 XOR AL, AL
1885 = 3 2 7 5  E660 OUT GDC PAR.AL JSE ND PARAflETER TO GDC
1836 = 32 77 E4A 0 XX36: IN A L . GDCSTA
1887 = 32 79 240 2 AND AL. FIFULL
1888 = 3 2 7 B  75F A 3277 JNZ XX36 JLOOP UNT I L  FIF O HOT FULL
1889 = 3 2 7 0  32C0 XOR A L , AL
1890 = 32 7F E66 0 OUT G D C PAR.AL JSEND P A R AHETER TO GDC
1891 = 32 81 £ 4 6 0 XXll: IN A L . GDCSTA
1892 = 32 83 240 2 AND A L . FIFULL
1893 = 3 2 8 5  75F 6 3281 JNZ XXll JLOOP UNT IL FIF O NOT FULL
1894 = 32 87 802 0 nov A L . NOAT OR TYV ORD OR HOREPL
1895 = 3 2 8 9  E66 1 OUT GOCCOn.AL JSEND « A N D  TO GDC

APPEN D IX  D
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1896
1897 =32 8B B B0 944 NOV
1898 =328E B9R 000 n o v
1899 = MRLIHl:
1900 =32 91 E4R 0 XX37: IN
1901 = 32 93 240 2 AND
1902 = 32 95 75F A 3291 JNZ
1903 =32 97 8007 nov
1904 = 32 99 E 6RD OUT
1905 = 32 9B 43 INC
1906 = 32 9C E2F 3 3291 LOOP
1907 = 32 9E ¢3 RET
1908 i
1909 !*** CUROFF
1910 = i
1911 = CUROFF:
1912 =32 9F E4A0 X X 12: IN
1913 =32 A1 240 2 AND
1914 = 32 A3 75FR 329F JNZ
1915 = 32 R5 B04B nov
1916 = 32 R7 E6R1 OUT
1917 =32 09 E4R 0 XX38: IN
1918 =32 AB 2402 AND
1919 =3200 75FR 3209 JNZ
1920 =32 RF BOOF nov
1921 =32 B1 E 6 A0 OUT
1922 =32 B3 C3 RET
1923 i
1924 = ;*** CUR ON
1925 = i
1926 = CURON:
1927 =32 B4 E4R0 X X 13: IN
1928 =32 B6 2402 AND
1929 =32 88 75F R 326 4 JNZ
1930 =32 BR B04 B nov
1W L =32 BC E6R 1 OUT
1932 =32 BE E4A Ö XX39: IN
1933 =32 C0 2402 AND
1934 =32 C2 75F R 32BE JNZ
1935 =32 C4 B08F n o v
1936 =32 C6 E6R 0 OUT
1937 =32 C8 E4A0 XX40: IN
1938 =32 CR 240 2 AND
1939 =32 CC 75F R 32C8 JNZ
1940 =32 CE 2EA Ö9B25 NOV
1941 =32 02 E6R0 OUT
1942 =32 04 E4R0 XX41: IN
1943 = 32 06 2402 AND
1944 =3208 75FR 32D 4 JNZ
1945 =32 DA B072 NOV
1946 =320C E6A0 OUT
1947 =32DE C3 RET
1948 = ,

8X,OFFSET LINBUF
CX,160 ; FOR WRITE LOOP

ftLrGDCSTA 
AL»FIFULL
XX37 iLOOP UNTIL FIFO NOT FULL
ALtOCBX]
GDCPARjAL »SEND PARAftETER TO GDC
BX
BRLIN1

ROUTINE TO TURN CURSOR OFF (destroys R D

AL.6DCSTA
ALiFIFULL
X X 12 iLOOP UNTIL FIFO NOT FILL
ALiCCHAR
6 D C C Ü M L  iSEND CONNAND TO GDC
ALiGDCSTA
ALjFIFULL
XX38 (LOOP UNTIL FIFO NOT FULL
ALfOFH
GDC PAR tAL i SEND PAR AHETER TO GDC

ROUTINE TO TURN CURSOR ON (destoyes R D

RLiGDCSTR
RLfFIFULL
X X 13 iLOOP UNTIL FIFO NOT FULL
RL.CCHRR
6DCC0H,AL iSEND C0NNAND TO GDC
ALtGDCSTR
AL»FIFULL
XX39 iLOOP UNTIL FIFO NOT FULL
RLfOSFH
GDCPRRjRL iSEND PARRltETER TO GDC
RLrGDCSTA 
RL,FIFULL
XX40 iLOOP UNTIL FIFO NOT FULL
ALfBTTE PTR CURSOR
6DCPRR,RL iSEND PRRRilETER TO GDC
ALiGDCSTA
RL,FIFULL
XX41 iLOOP UNTIL FIFO NOT FULL
AL.072H
GDCPRR.RL iSEND PRRRilETER TO GDC
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1949
1950
1951 =
1952 =
1953 = 32 DF 33C 0
1954 = 32 E1 A3 D E 4 4
1955 = 3 2 E 4  A3 E 2 4 4
1956 = 3 2 E 7  A2E 544
1957 = 3 2 E A  C 6 0 6E1441 9
1958 = 3 2 E F  E 4 A 0
1959 = 3 2 F 1 240 2
1960 = 32 F3 75F A
1961 = 3 2 F 5  B04C
1962 = 3 2 F 7  E6A 1
1963 = 3 2 F 9  E4A 0
1964 = 3 2 F B  240 2
1965 = 3 2 F D  75F A
1966 = 3 2 F F  800 2
1967 = 3 3 0 1  E6A 0
1968 = 3 3 0 3  C3
1969 =
1970 =
1971 =
1972
1973 = 3 3 0 4  330 8
1974 = 3 3 0 6  895000
1975 = 3 3 0 9  E87 301
1976 = 3 3 Q C  881 E 0 E 4 4
1977 = 3 3 1 0  83C 350
1978 = 3 3 1 3  891 E D E 4 4
1979 = 3 3 1 7  FE0 E E 1 4 4
1980 = 3 3 1 8  750 6
1981 = 3 3 ID E 8 8 FFF
1982 = 3 3 2 0  E90 400
1983 =
1984 = 3 3 2 3  FE0 6 E 5 4 4
1985 =
1986 = 33 27 E 4 A O
1987 = 3 3 2 9  2402
1988 = 3 3 2 8  75F A
1989 = 3 3 2 0  8070
1990 = 3 3 2 F  E6A1
1991 = 33 31 890 800
1992 = 3 3 3 4  B60 E44
1993 = 3 3 3 7  E87 7FE
1994 = 3 3 3 A  C3
1995
1996
1997 =
1998 =
1999 =
2 0 0 0 =
2 0 0 1 = 3 3 3 B  FE0 6DA44

; * M  INITIO INI TIALIZ E SC R E E N  PAG E VAL UES 

INITIO:
XOR AX, AX
NOV 5P1 .AX
NOV SP2,AX ! START OF P AG ES 1 AND 2  =  0
NOV LP2 2.AL i LE N G T H  OF  PAG E 2 = 0
NOV LP1 2,25 ! LEN GTH OF PAGE 1 = 25

X X 14: IN A L i ODCSTA
AND AL. FIFULL

32EF JNZ X X 14 iLOOP U N T I L  FIFO HOT FULL
NOV ALj FISS
OUT G D C CON.AL .SEND C O N NAND TO GOC

XX42: IN ALiGDCSTA
AND A L . FIFULL

32F9 JNZ XX42 iLOOP UNT IL FIF O NOT FULL
NOV AL, 2
OUT OOCPARfAL iSENO PA R A N E T E R  TO GDC
RET

I
;**• SC R O L L  ROU TINE

S C R OLLX
XOR BX, BX i START OF P A G E  1
NOV CX. 80

347F CALL SPC LEAR
NOV BX. SP1
ADO 8 X. 80
NOV SPl.BX
DEC LP12

3323 JNZ SCR0L2
32DF CALL INITIO
3327 JNP SCROLl

SCR0L2:
INC LP2 2

SCROLl:
XX15: IN A L . GDCSTA

AND AL. FIFULL
332 7 JNZ X X 15 iLOOP UNT I L  FIFO NOT FULL

NOV AL.PRAtl+O iSCROLl S EN DS THE 8 BYT E SCR EEN PAG ES INFO
OUT G O C CON.AL iSENO C O N NAND TO GOC
NOV C X , 8
NOV BX , O F F S E T  SP1

31B 1 CAL L SENPAR
RET

;*** BUN PCUR - BUN P C UR SOR AND UP D A T E  CU R C O L  i CURROU
? CRTPB RIL L BE U P D ATED WIT H THESE VALUES
!
t

BEF O R  E X I TING THE CRTPIN

BUNPCUR:
INC CURCOL
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2002
2 0 0 3 =333F 303 EDA445 0 CAP CUR COL,SC«ID
2 0 0 4 =33 44 7301 3347 JAE BAPCR1 ; JUAP IF CURCOL«-1 IS 6 REA TER THAH 80
2 0 0 5 =3346 03 RET
200 6 - BAPCRl:
2007 =33 47 803 EDB441 7 CAP CUR ROUfRO US-1
2008 =33 40 7501 334F JHZ 8AP CR2 -, IF VE ARE OH LAS T RO«, DO N 0 T H I H 6  («ILL BE
2 0 0 9 =33 4E 03 RET ! C H E CKED LAT ER FOR SCR OLLING)
2 0 1 0 * BMPCR2
2 0 1 1 =33 4F C60 6DA440 0 A0« C U R C O L , 0
2 0 1 2 = 33 54 FE0 6DB44 INC CURROU
201 3 =3358 £80100 3350 CALL «RI TEPOS
2014 =33 56 03 RET
2 0 1 5 »
201 6 ;i h «RI T E P O S «RI T E  CU R S O R  POS I T I O N  ROUTINE
201 7 = 1 ENTRY: NONE
201 8 J EXIT: AL, BX -DE STROYE D
201 9 = » AH» CX OX -PRESERVE D
2 0 2 0 5
2 0 2 1 = «RITEPOS:
2 0 2 2 =33 50 8B1 EDA44 AOV BX, UORD PTR CURCOL
202 3 = 33 60 E80400 3367 CALL «RH LPOS ; C O A PUTE A O O RESS IN CRT BUFFER
2024 = 33 63 E85 9FE 318F CALL SET CUR
202 5 =3366 03 RET
202 6 = J
202 7 - «RH LPOS C O A PUTE AOO RESS «IT HIH CRT -BUFFE R
2028 i ENT E R  - BL  =  COLUAN
202 9 = 1 BH = RO«
2030 = ? EXI T -  BX =  A D D RESS IN CRT BUFFER
203 1 = 5 AX, CX, OX -PR ESERVE O
2032 ?
203 3 = «RHLPOS:
2034 =33 67 50 POSH AX
203 5 = 33 68 805 0 AOV A L. SCHID i CHA RS/RO« IN AL
2036 =33 6A F6E7 AÜL BH i A UL TIPLY BY RO« HO. - RESULT IN AX
203 7 =33 60 32FF W R BH. BH ! BH  = 0
203 8 =33 6£ 0308 AOD BX,AX ! H O «  BX IS COR RECT P OS ITION IN CRT BUFFER
203 9 =33 70 58 POP AX
2040 =3371 03 RET
204 1 = i
2042 = ;i h AUSIC PLAY AUSIC
204 3 5
204 4 = nusic:
204 5 =3372 610 6 AOV CL.06
204 6 =33 74 E8 A 2 0 E  • 4219 CALL KBO.OUT I CAL L KEY B O A R D  P I A  «IT H AUS I C  F UN CTION CODE
204 7 =3377 8A4 F04 AOV CL, CPB FRE QIBXI
2048 =33 7A E89 C0E 4219 CALL KBD OUT ; SEND FRE QUENCE T O  KEY BOARD
204 9 =33 7D 8A4F05 AOV C L , CPB_FL ENEBX 3
205 0 = 33 80 E8960E 4219 CALL KBDJ1UT i SEND LENGTH OF FREQUENCE TU KEYBOARD
205 1 =33 83 03 RET
205 2 = !
2053 = ;»** IHSCHR INSERT C H A RACTER ROU TINE
2054 = »

D-40



S Y ST E M  TECHNICAL M ANUAL APPEN D IX  D

2055
2056 = INSOHR:
2057 =3384 ES6000 33E7 C6LL TEST .POS
2058 =3387 7427 3380 JZ BL6NK OHE
205? =3389 863E0844 nov BHjCÜRROU
2060 =3380 834E NOV BLySCWID—2
2061 =338F E8D5FF 3367 C6LL URHLPOS ; BET CH6R6CTER POINTER IN BX
2062 =3392 E806FF 329F CALL CUROFF ! SNITCH CURSOR OFF
2063 = INSCHI:
2064 =3395 53 POSH BX
2065 =3396 E826FE 31BF CALL SETCUR ; SET CURSOR
2066 =3399 E877FD 3113 C6LL ROBCHR 1 BET CH6R6CTER
2067 =339C 58 POP BX
2068 =3390 43 INC BX
2069 =33?E 53 PUSH BX
2070 =339F E810FE 318F 06LL SETCUR ! SET CURSOR
2071 =3362 E84FFD 30F4 C6LL NR6CHR ; SET CH6R6CTER
2072 =3365 58 POP BX
2073 =3366 48 OEC BX
2074 =3367 48 DEC BX
2075 =3368 FEC? DEC CL i DECREHENT COUNTER
2076 =3366 75E9 3395 JNZ INSCHI i LOOP UNTIL ZERO
2077 =336( ES05FF 3284 CBLL CURON ! SNITCH CURSOR ON
2078 =336F 43 INC BX
207? = BLANK ONE:
2080 =3380 8620 nov OH,' ' i CH6R6CTER REQUIRED IN OH
2081 =3382 E806FE 31BF C8LL SETCUR ; SET CURSOR
2082 =3385 86160(44 nov o l .bttribute i BET 6TTRIBUTE
2083 =3389 E838F0 30F4 C6LL NR6CHR i CLE6R CH6R6CTER
2084 =33BC E890FF 3350 C6LL BRITEPOS i SET CURSOR
2085 =33BF
2086 =

(3 RET

2087 = !*** DEICHR DELETE ONE CH6R6CTER
2088 = 
2089 = DELCHR:
2090 =3300 E82400 33E7 C6LL TEST.POS ! RETURNS: CL = NO. OF POSITIONS TO HOVE
2091 = ! BX = R0N*80+C0L
2092 = i ZF SET IF ZERO POSITIONS TO HOVE
2093 =33(3 74E8 3380 JZ BLANK ONE ! EXIT IF NONE TO HOVE
2094 =33(5 43 INC BX i START 6T PRES + 1
2095 =33(6 E8D6FE 329F C6LL CUROFF ; SNITCH OFF CURSOR
2096 = DELCHR1:
2097 =33(9 53 PUSH BX
2098 =33(6 E8F2F0 31BF C6LL SETCUR i SET CURSOR
209? =33(0 E843FD 3113 C8LL RDSCHR ! 6ET CH6R6CTER
2100 =3300 58 POP BX
2101 =3301 48 OEC BX
2102 =3302 53 PUSH BX
2103 =3303 E8E9FD 3lßF CALL SETCUR i SET CURSOR
2104 =3306 E818F0 30F4 C6LL NRSCHR i SET CH6R6CTER
2105 =330? 5B POP BX
2106 =3306 43 INC BX
2107 =33DB 43 INC BX
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2108
210? -33CK FEC9 OEC CL I DECREHEHT COUHTER OF CHARACTER TO HOVE
2110 =33DE 75E9 33C9 JNZ DELCHR1 ! LOOP UNTIL ZERO
2111 =33EQ E801FE 3264 C6LL CURON i SUITCH ON CURSOR
2112 =33E3 98 OEC BX
2113 =33E9 E9C9FF 33B0 JHP BLANK ONE
211? i
2115 = ;*#* TEST_POS RETURNS CURSOR POSITION AND LENGTH
2116 = ! ENTRY RE6S: NONE
2117 = 5 EXIT RESS: BX = CUR POSITION (ROU*80+COL)
2118 ! CL = LENGTH TO HOVE
2119 = » ZF SET TO ZERO NEANS NO CHARACTERS TO HOVE'
2120 = TEST_fOS:
2121 =33E7 881EDA9? nov BX.VORD PER CURCOL ; BL = COLUHH ; BH = ROU
2122 =33Eß E879FF 336? C6LL NRHLPQS ! COHPUTE ADDRESS UITHIN CRT BUFFER
2123 =33EE B19F non CL.SCUID-1 i TEST IF CURRENT COLUHN = SCUIO-1
212? =33F0 2A0EDA99 SOB CL,CURCOL ! CL = COUNT
2125 =33F9 03 RET
2126 J
2127 = ;*«* ICLEOL ERASE TO END OF LINE
2128 = ?
2129 = ICLEOL:
2130 =33F5 SA1EDA99 now BL,CURCOL ! CURRENT COLUHN HUHBER TO CH AHO BL
2131 =33F9 8AEB nov CH,BL
2132 =33FB 8050 nov ALfSCUID I SUBTRACT COLUHN HUHBER FROH SCREEN UIDTH
2133 =33F0 2605 SUB AL,CH ; GET HUHBER OF BYTES TO CLEAR
213? =33FF 7919 3915 JZ ICLEOL J ET
2135 =3901 8608 nov CL,6L ; CX = HUHBER OF BYTES TO CLEAR
2136 =3903 32E0 XOR CH,CH
2137 =3905 51 PUSH CX
2138 =3906 60089? nov AL,CURRÜU
2139 =3909 86F8 nov BH,AL
2190 =3908 E859FF 3367 CALL URHLPOS i BX = AODRESS OF CHARACTER IN CRT RAA
2191 =390E 59 POP CX ; CX = HUHBER OF BYTES TO CLEAR
2192 =390F ES6000 397F 06LL SPCLEAR i CLEAR
2193 =3912 E897FF 3350 C6LL NRITEPOS
2199 =3915 03 ICLEOL.SET: RET
2195 J
2196 - ;*#* CLEOS CLEAR FROH CURRENT ROU TO END OF SCREEN
2197 = 5
2198 = CLEOS
2199 =3916 8017 nov AL, ROUS-1 ; CALCULATE HUHBER OF ROUS TO BE CLEAREO
2150 =3918 2606D899 SUB ALjCURROU
2151 =3910 7916 3438 JZ CLEOS1 ! IF ZERO, JUST CLEAR CURRENT ROU
2152 =39 IE 863EDB99 nov BH,CURRÜU
2153 =3922 FEC7 INC BH i BH = CURRENT ROU ♦ 1
2159 =3929 3208 XOR BL,BL I BL = 0 (CÜLLUHH 0)
2155 =3926 E83EFF 3367 CALL URHLPOS
2156 =392? 8250 nov DL,SCUID
2157 =3928 F6E2 nuL OL i AX = HUHBER OF BYTES 10 CLEAR
2158 =3920 8808 nov CX,AX
215? =392F E860FE 329F CALL CUROFF ; SUITCH OFF CURSOR
2160 =3932 E89600 347F CALL SPCLEAR ; CLEAR TO SPACES
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2161
2162 =3435 E87CFE 32B4 CALL CURON i SWITCH OH CURSOR
2163 - CLEOSl:
2166 =3438 E8BAFF 33F5 CALL ICLEOL
2165 =3438 C3 RET
2166 = !
2167 - ; « «  iHonE PHYSICAL HOHE CURSOR
2168 »
216? = IHÜHE:
2170 =343C C706DA440000 nov WORD PTR CURCOL,0 i ZERO OUT CÜRCOL AHO CURROV
2171 =3442 E817FF 335C CALL VRITEPOS
2172 =3445 C3 RET
2173 - i
2174 = ;*»* ILF INTERNAL LINE FEED
2175 = 1
2176 = ILF:
2177 =3446 AÖDB44 nov AL,CURROV
2178 =3449 FECO INC AL
2179 =3448 3C18 cnp ALtROVS
2180 =3440 7307 3456 JAE ILFI
2181 =344F A2DB44 nov CURROV,AL
2182 =3452 E807FF 335C CALL VRITEPOS
2183 =3455 C3 RET
2184 = ILFi:
2185 =3456 E96600 34BF JHP SCLUP3
2186 = 1
2187 = ; « *  vclear CLEAR SCREEN! HOHE CURSOR
2188 »
218? = VCLEAR:
2190 =3459 E843FE 329F CALL CUROFF ! CURSOR OFF
2191 =345C E880FE 320F CALL IN1T10
2192 =345F E8C5FE 3327 CALL SCR0L1 i INITIALIZE PAGES
2193 =3462 BßOOOÖ nov BX,0
2194 =3465 890007 nov CX,ROVS*SCVID+SCVID
2195 =3468 E81400 347F CALL SPCLEAR ! DO IT TO THE SCREEN
2196 =3468 E8CEFF 343C CALL IHOHE
2197 =346E E843FE 32B4 CALL CURON ; TURN CURSOR BACK OH
2198 =3471 C3 RET
2199 = T
2200 = !*«» CLRLIK CLEAR ROV (AL) TO SPACES
2201 = !
2202 = CLRLIK:
2203 =3472 B350 nov BL.SCVID
2204 =3474 F6E3 nuL BL i CALCULATE ABSOLUTE CURSOR POSITION
2205 =3476 8BD8 nov BX,AX ! AND nOVE IT TO BX
2206 =3478 B950Q0 nov CX.SCVID
2207 =3478 £80100 347F CALL SPCLEAR
2208 =347E C3 RET
2209 = i
2210 !»** SPCLEAR ENTRY: BX - START ADDRESS IN CRT RAH
2211 - ? CX - HO. OF BYTES TO CLEAR
2212 = 1 EXIT: ALL REGISTERS DESTROYED!
2213 = ?

D-43



SPCLEAR:
2214
2215
2216
2217
2218 
221? 
2220 
2221 
2222
2223
2224
2225
2226
2227
2228 
222?
2230
2231
2232
2233
2234
2235
2236
2237
2238 
223?
2240
2241
2242
2243
2244
2245
2246
2247
2248 
224?
2250
2251
2252
2253
2254
2255
2256
2257
2258 
225? 
2260 
2261 
2262
2263
2264
2265
2266

=347F 53 POSH BX
=3480 E83CF0 31BF CALL SETCUR ; SET CURSOR
=3483 56 POP BX
=3484 E8BFFC 3146 CALL SPCLEAR1
=3487 E8D2FE 335C CALL ORITEPOS
=348A C3 RET

»** SCROLL UP

= 5 ENTRT REGISTERS: HOKE
= » EXIT REGISTERS: ALL REGISTERS DESTROYED!
= SCROLLUP:
=3486 A0DB44 nov ALfCURROU
=348E OACO OR ALiAL
=34?0 7420 34BF J2 SCLUP3
=34?2 8AE8 nov CHiAL i CH = ROU HO.
=34?4 BO17 nov AL,ROUS-1
=34?6 2AC5 SUB ALiCH
=34?8 7411 34AB JZ SCLUP2
=34?A 8AC8 nov CLiAL i CL = HO. OF ROUS TO HOVE
=34?C E800FE 32?F CALL CUROFF ; TURH OFF CURSOR
= SCLUPl:
=34?F E86000 350F CALL nuRov ; row h o . IH CH
=34A2 FEC5 INC CH i IHCREHEHT ROU HO.
=34A4 FEC? DEC cl ; DECREHEHT HO. OF ROUS TO HOVE
=34A6 75F7 349F JHZ SCLUPl
=34A8 E80?FE 32B4 CALL CUROH ; TURH CURSOR BACK OH

- SCLUP2:
=34AB BO 17 nov AL,ROUS-1
=344X0 E8C2FF 3472 CALL CLRLIN i CLEAR LIRE
=3460 C6060A4400 nov CURCOLiO
=3485 E8A4FE 335C CALL URITEPOS
=34B8 C3 RET
= SCLUP4:
=34B? C706DA440017 nov MORD PTR CURCOL,1700H i LOAO COL/ROU WITH 0/23
= SCLUP3:
=34BF E8DDF0 32?F CALL CUROFF
=34C2 BB8007 nov BX,24*80
=34C5 E8F7FC 31BF CALL SETCUR
=34C8 E84DF0 3218 CALL ROLIH
=34C6 8B8007 nov BX,24*80
=34CE B?5000 nov CX,80
=3401 E3ABFF 347F CALL SPCLEAR i CLEAR STATUS LIRE
=34D4 E820FE 3304 CALL SCROLLX
=3407 BB8007 nov BX,24*80
=340A E8E2FC 31BF CALL SETCUR
=3400 £87?F0 325? CALL URLIH
=34E0 E8D1FD 32B4 CALL CUROH
=34E3 E876FE 335C CALL URITEPOS
=34E6 C3 RET
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2267
2268 =
2269 = ;**» SCÜLLON - SCROLL OOtiN - ENTRY REGISTERS: HOHE
2270 = i EXIT REGISTERS: ALL DESTROYED1
2271 = 5
2272 = StROLLDW:
2273 =34E7 A0DB44 nov ALiCÜRROU
2276 =34EA 50 PUSH AX
2275 =34E8 B117 noy CLiROIiS-1
2276 =34ED 2AC8 SUB CLiAL ! CL = ROUS TO HOVE
2277 =34EF 7411 3502 JZ 5CLDN2
2278 =34F1 B516 nov CH,R0HS-2 ! CH = ROH TO START
2279 =34F3 E8A9FD 329F CALL CUROFF
2280 s SCLDH1:
2281 =34F6 E83400 3520 CALL NDROU
2282 =34F9 FECD DEC CH
2283 =34FB FEC9 DEC CL
2284 =34FD 75F7 34F6 JHZ SCLDH1
2285 =34FF E8B2F0 32B4 CALL CURON
2286 = SCLDH2:
2287 =3502 58 POP AX
2288 =3503 E86CFF 3472 C A U CLRL1H ; CLEAR CURRENT L i t e
2289 =3506 C6Ö6ÖA4400 nov CURCOLfÖ
2290 =3506 E84EFE 335C CALL «RITEPOS
2291 =350E C3 RET
2292 = J
2293 = ;» i nuROU HOVE ROH OP - HOVE ROH CCH+13 TO ROH CH
2294 = J
2295 = i Entry Register: CH Row
2296 = I Exit: cx Preserved (Both CH and CL «ust be preserved
2297 = ! AX, BX, OX Destroyed
2298 J
2299 = HURO«:
2300 =350F 51 PUSH CX
2301 =3510 8AC5 nov AL,CH
2302 =3512 B150 nov C L ,SC«ID
2303 =3514 F6E1 tlUL CL i AX = ROH » CHR/RÖU
2304 =3516 8BD0 nov DX, AX
2305 =3518 055000 ADO AX.SCHID i AX = (R0H+1HKCHR/R0H)
2306 =3516 8BD8 nov BX,AX i DX = ROH B! BX = ROH Bel
2307 =3510 E89FFC 31BF CALL SETCUR i CURSOR TO THE START OF ROH B+l
2308 =3520 E8F5FC 3218 CALL RDLIH ; READ IN A ROH (CHAR AND ATTRIBUTE)
2309 =3523 8BDA nov BX,DX i NOH SET CURSOR TO START OF ROH B
2310 =3525 E897FC 31BF CALL SETCUR
2311 =3528 E82EFD 3259 CALL HRLIH i HRITE OUT A ROH
2312 =352B 59 POP CX
2313 =352C C3 RET
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2314 = !
2315 = i»*» HDROH HOVE A ROW OOUN
2316 = »
2317 = 5 Entry; CH = row nutber
2318 i Exit: AX> BX, DX destroyed
2319 ? CX preserved

2320
2321 = ?
2322 = IHDROM:
2323 =3520 51 PUSH CX
2324 =352E 8AC5 HOV AL,CH
2325 =3530 B 150 tiov CLfScyio
2326 =3532 F6E1 HUL CL HULTIPLI ROD NO. T1HES CHAR/RON
2327 =3534 8BD8 HOV BX,AX
2328 =3536 8BD0 HOV DXyAX
2329 =3538 E884FC 31BF CALL SETCUR SET CURSOR TO START OF ROW B
2330 =353B EEDflFC 3218 CALL RDLIN READ IN A ROW TO LINBUf
2331 =353E 880ft HOV BXyDX
2332 =3540 83C350 ADO BXySCWID
2333 =3543 E879FC 31BF CALL SETCUR SET CURSOR TO START OF ROW B+l
2334 =3546 E81ÖF0 3259 CALL URLIH WRITE ROW IN LINBUF
2335 =3549 59 POP CX
2336 =354« C3 RET
2337
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2340 INCLUDE CsDISKHORC.SEG

2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421

; H * M * » * H « * * « * * * H * » * * * * # * * t M « M * * * * * * M * H » H M * « M * M * » H * t * M « * » * * * * * H

; DISKINIT - INITIALIZE DISK SYBTEfl

I ENTRY VIA CALL

i EXIT VIA RETURN

; » » 9 « » » *M » *M *H » *H M » » 9 *» **» » M *t **» *** * ** * * * * iH H ttM H M » « » M ***t » *» » *» 9 *»

DISKINIT:

IF NOT L O A D E R J I O S

=3548 E82400 3572 CALL INITTYP
=354E 2EA08D25 nov AL,RSTC
=3552 FECO INC Al

=3554 A2Ö748 nov RETRIES,AL (SET RESTORE COUNTER FOR FLEX Rill
=3557 E82700 3581 CALL CLOSE
=355A E8DB09 3F38 CALL FIXREAOY iIF THE NINCHESTER DRIVE IS READY
=3550 7503 3562 JNZ INITEND
=355F E8E909 3F4B CALL FIXDR ! THEN RESTORE IT

= ENOIF

= INITEND:
=3562 B100 nov CL,0 jSET DEFAULT TO DRIVE A
=3564 C3 RET

99 9999 999 9999 999 99 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

DISKWßOOT - NARI1 BOOT DISK SYSTEN

ENTRY VIA CALL

EXIT VIA RETURN

99 9999 999 9999 999 9999 999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
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2*22
2*23
2*2*
2*25
2*26
2*27
2*28
2*29
2*30
2*31
2*32
2*33
2*3*
2*35
2*36
2*37
2*38
2*39
2+*0
2**1
2**2
2**3
2***
2**5
2**6
2**7
2**8
2**9
2*50
2*51
2*52
2*53
2*5*
2*55
2*56
2*57
2*58
2*59
2*60
2*61
2*62
2*63
2*6*
2*65
2*66
2*67
2*68
2*69
2*70
2*71
2*72
2*73
2*7*
2*75

=3565 2EA08D25
DISKUBOOT:

now AL.RSTC
=3569 FECO INC AL
=3568 A20768 now RETRIES,AL iSET RESTORE COUNTER FOR FLEX PIN
=356E E81000 3581 CALL CLOSE
=3571 C3 RET

INITTYP:

1 INITIALIZE DISK TYPE TABLE
=3572 890*00 now CX,*
=3575 880000 now 8X,0

=3578 C68732*7FF
I1L00P:

now DSKTYPE BX 3,OFFH
=3570 *3 INC BX
=357E E2F8 3578 LOOP ITLOÜP
=3580 03 RET

»

CLOSE:

Ireset REAO/NRIIE VARIABLES
=3581 8000 nov AL,0
=3583 A26D*7 now UNACHT,ftL
=3586 A268*7 now NSTACTiAL
=3589 A26C*7 nov HSTURT,AL
=3580 03 RET

HOHE - Bült TU TRAM 0 

ENTRY VIA JHP 

EXIT VIA RETURN

;MM**»«M«*#»»»M*tt*««»*H*»****M**********«**»*»*»«****HM******»*M***

HOHE:
=3580 AQ6C*7 nov ALiHSTNRT iPENDING BRITE?
=3590 8*C0 TEST AL,AL
=3592 7505 3599 JN2 NÜHEO
=359* 060668*700 
= HONED:

nov HSTACT,0 ;ND, CLEAR HOST ACTIVE FLAG

=3599 070663*70000 
=359F 03

nov
RET

SEKTRN, 0 ;SET TRAM TO ZERO
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2476
2477 -
2478 =
2479 = i
2480 = 5
2481 = » SELOS« SELECT DIS« DRIVE
2482 = 5
2483 = »
2484 = ! ENTRY VIA JtIP
2485 = » a  - DISK DRIVE HUHBER
2486 = ! DL - BIT G = 0 IF FIRST SELECT
2487 = » BIT 0 = 1 IF NOT FIRST SELECT
2488 = 5
2489 = 5
2490 = i EXIT VIA RETORN
2491 = i BX - DPR ADDRESS
2492 = i 0 IF INVALID DRIVE
2493 = i
2494 = !
2495 =
2496 = i
2497 = »
2498 = SELOS«:
2499 =35A0 2E3AQE9425 CUP CL,NUNHDSK SCHECK DRIVE NUMBER
2500 =35A5 733E 35E5 JAE SELERR
2501 = !
2502 = »VAUD DRIVE HU71BER
2503 =35A7 880E6247 nov SEROS«,CL iSEKDSK = DISK DRIVE NUMBER
2504 =35AB F6C201 TEST DL, 1 JFIRST SELECT?
2505 =35AE 7526 3506 JHZ SETDPH iNO, JUST NEED TO SET DPH ADOR
2506 = !
2507 = iTHIS IS THE FIRST SELECT ON THIS DRIVE
2508 =3580 2E3A0E8A25 cnp CL,NBRFLEX SCHECK DIS« TYPE
2509 =3585 7313 35CA JAE HARDDISK
2510 = I
2511 = IFLEX DISK SELECT
2512 =35B7 E82F00 35E9 CALL FLUSH
2513 =35BA E8C4FF 3581 CALL CLOSE
2514 =35BD E83400 35F4 CALL SETTYP
2515 =35C0 8A1E6247 nov BLiSEKDSK
2516 =35C4 E8A900 3670 CALL INITDPB
2517 =35C7 E90C00 3506 jap 6ETDPH
2518 = HARDDISK:
2519 =
2520 = IF MOT LOADER.BIOS
2521 =
2522 =35CA B003 nov AL,3 iOHLY OHE TYPE OF HARD DISK
2523 =35CC 8A1E6247 nov BL,SEKDS«
2524 =3500 E89000 3670 CALL INITDPB
2525 =3503 E8C900 369F CALL DHOHE
2526 =
2527 = EHDIF
2528 =
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2529
2530 = GETOPH:
2531 =3506 6104 004 CL» 4
2532 =3508 8A1E6247 nov BLiSEKDSK
2533 =35DC 6700 oov BH,0
2534 =350E 03E3 SHL 6X,CL ;DRIVE HUOBER * 16
2535 =35E0 81C3E644 ADD BX,OFFSET BPBASEiBX = DPH ADDRESS
2536 =35E4 C3 RET
2537 = SELERRi
2538 =35E5 660000 ItOV 6XiGOOOH
253? =35E8 C3 RET
2540 = 1
2541 = i
2542 = FLUSH:
2543 =35E9 606(47 004 ALiHSTVRT
2544 =35EC 84C0 TEST AL,AL
2545 =35EE 7403 35F3 JZ ENDFLUSH
2546 =35F0 E9FC02 38EF JOP URITEHST
2547 = ENDFLUSH:
2548 =35F3 C3 RET
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2549
2550 =
2551 =
2552 =
2553 =

!

6ETTYP:
2554 =35F4 «06247 nov ALiSEKDSK
2555 =35F7 «26647 nov H S T D S M L
2556 =35Ffl A2E447 nov DRV,AL
2557 =35FD C606E54700 nov HEADiO
2558 =3602 E87607 307B CALL BREST 1FIRST RESTORE, THEN
2559 =3605 E80B04 3« 13 CALL FLEXERR
2560 =3608 3C52 cnp AL,‘R 1
2561 =360« 74E8 35F4 JZ 6ETTYP
2562 =3600 E8C307 3DD2 CALL OREADIO iREAD SECTOR LENGTH FROH DISK
2563 =360F E80104 3« 13 CALL FLEXERR
2564 =3612 3C52 cnp AL,'R'
2565 =3614 74DE 35F4 JZ 6ETTYP
2566 = READSECl:
2567 =3616 C706FB47004C nov DIMADOR,OFFSET HSTBUF
2568 =3610 8C1EF047 nov DrtAADDft+2,DS
2569 =3620 C606E34701 nov CYLnüDE,1
2570 =3625 C606E54700 nov HEAD,B
2571 =362« C606E64700 nov TRACK,0
2572 =362F C606E747Q1 nov SECTOR,1
2573 =3634 C706E8470100 nov SECCNT,1
2574 =363« A0FA47 nov AL.ERRBUF+6
2575 =3630 «20448 nov BYTSEC,AL iBYTSEC = SECTOR LENGTH
2576 =3640 E86205 3BA5 CALL DREAD iREAD FIRST SECTOR
2577 =3643 E8CD03 3« 13 CALL FLEXERR
2578 =3646 3052 cnp AL,'R'
2579 =3648 74CC 3616 JZ READSECl
2580 =364« FC CLO
2581 =3646 BE0A4C nov SI,OFFSET HSTBUF+10
2582 =364E BF6B36 nov DI,OFFSET KCRTYP
2583 =3651 B90500 nov CX,5
2584 =3654 F3«6 rep cnps «L,«L iCHECK FOR HCR TYPE DISK
2585 =3656 7510 3668 JHZ NOTNCR
2586 =3658 6031 nov AL,'1'
2587 =365« 3804 cnp ISIl.AL
2588 =3650 7405 3663 JZ ODSS
2589 =365E B002 nov AL,2 iOOOS - TYPE 2
2590 =3660 E9070Q 366« j u p RETTYP
2591 =3663 6001 ODSS: nov AL, 1 iDDSS - TYPE 1
2592 =3665 E9Q2Q0 366A JHP RETTYP
2593 =3668 BOOO NOTNCR: HOV AL pO fNON-NCR - TYPE 0
2594 =366«
2595 =

03 RETTYP: RET 
i

2596 =3668 4E43522046 KCRTYP DB ’NCR F'

D-51



INITDPB:

2597
2598 =
2599 =
2400 =
2401 =
2402 =3470 881E6447 40V HSTOSKiBL
2403 II C*

J
Cr

- 8700 40V 88,0
2404 =3474 88873247 40V DSKTYPC8X],4L iOSKTYPIDRIVE] = TYPE
2405 =3474 8408 40V BL,4L
2404 =3470 BEE246 40V SI,OFFSET OSKSPT
2407 =347F 03F3 4DD SI,BX ;SI = BE6IH OF DPB 18 TYPE T4BLETTYPE3
2408 =3481 8FE445 40V DI,OFFSET 0P80
2409 =3484 B80FO0 40V 4X,LE86TH DP60 ;LE86TH OF DPB
2410 =3487 840E6247 40V CL.SEKDSK
2411 =3488 8500 40V CH,0
2412 =3480 F7E1 4UL OX MULTIPLY BY DRIVE HU4BER
2413 =348F 03F8 4DD 01,4X ;DI = DP8IDRIVE 8048ER]
2414 =3491 B90FQÖ 40V CX,LEN6TH DPBO ;40VE LE8 = 0P8 LEK
2415 =3494 680400 40V 4X,LER6TH DSXSPT;INCRE4ENT FOR SI
2414 =3497 48 DEC 4X
2417 = DP84DV:
2418 =3498 FC CLO
2419 =3499 44 40VS 4L,4L
2420 =3494 Q3FÖ 400 SI, AX
2421 =3490 E2F4 3698 LOOP DPB40V
2422 =349E 03 RET
2423 = i
2424 = !
2425 = DHÜtlE:
2424 =
2427 = IF HOT L04DERJI0S
2428 =
2429 =349F E89608 3F38 C4LL FIXRE4DY U S  8IHCHESTER CONTROLLER RE4DY?
2430 =3442 7400 3681 JZ RE4DY
2431 =3444 B87F47 40V BX,OFFSET HOTROY
2432 =3447 E8F4Ö3 349E C4LL DISPERR
2433 =3444 3052 C4P 4L,JR J
2434 =3440 74F1 369F JZ DH04E
2435 =34AE E92EQ0 34ÖF J4P EHDH04E
2434 RE4DY:
2437 =3481 406647 40V 4L.HSTDSK ;SET UP P4R4 BLOCK FOR 8INC8EST
2438 =3484 2E24068425 SUB 4L,8BRFLEX
2439 =3489 420448 40V VIP4R*0,4L
2440 =3480 C6060B4810 40V MIP4R+1,10H
2441 =3401 0604004800 40V 8IP4R+2,0
2442 =3404 0606004800 nov 8IP4R+3.0
2443 =3406 C6060E4800 40V UIP4RH,0
2444 =3600 C4060F4800 40V 8IP4R+5.0
2445 =3405 E87308 3F4B C4LL FIXDR ! RESTORE
2444 =3408 E84903 3484 C4LL FIXERR
2447 =3408 3052 C4P 4L,'R*
2448 =3400 7400 369F JZ 0H04E
2449 =
2450
2451 = ENDIF
2452 =
2453 EHDHÖNEi
2454 =36DF 03 RET
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2655
2656 =
2657 = ; m * # M m m * m « H m m * * * * * * # * * * * * * * * # * * * # * # * * * M * * * * * * * * * * * * # * * # * * # « t * * *

2658 = ?
2659 = f
2660 = } SETTRK - SEI TRACK NUMBER
2661 = i
2662 = J
2663 = { EHTRY VIA JOP
2664 * ? CX - TRACK WJHBER
2665 = ?
2666 = !
2667 ; EXIT VIA RETURN
2668 = j ALL PRESERVED
2669 = i
2670 = ?
2671 = ; f * * * * * # # « * * * * # * * * * # m # m * # # # * * # # * * m * # # t * * # # * * * * * * # H * # M # * * * * * * # # * # * * * t * *

2672 = i
2673 = i
2674 = SETTRK:
2675 =36EQ 890E6347 110V SEKTRKiCX
2676 =36E4 C3 RET
2677 = ?
2678 = 5
2679 = 1
2680 = i
2681 = i
2682 = I H iK H I H H H K I f K M I t H H I H H i M H H i I H H I f I t l M H H I H H K H H H I I I i m H K »

2683 = 5
2684 = i
2685 8 J SETSEC - SET SECTOR MUT1BER
2686 - ?
2687 s ?
2688 = 5 ENTRY VIA JHP
2689 = ? CX - SECTOR NUMBER
2690 = !
2691 = »
2692 = 5 EXIT VIA RETURN
2693 = ; ALL PRESERVED
2694 = !
2695 = ?
2696 = ;##****#*#*#**m#*#*###**##******#*m*###*m#«#H*«***#H*****************
2697 ?
2698 = 5
2699 = SETSEC:
2700 =36E5 88QE&547 ftOV SEKSEC,CL ;UE ONLY USE 1 BYTE OF SECTOR
2701 =36E? C3 RET
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2702
2703 =
2704 = JXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

2705 = j
2706 = i
2707 = f SETDRA - SET DRA OFFSET ADDRESS
2708 j
2709 = j
2710 ; ENTRY VIA JflP
2711 = ; CX - Dt!A OFFSET
2712 = 5
2713 = ?
2714 = ? EXIT VIA RETURN
2715 = 1 ALL PRESERVED
2716 = »
2717 = 5
2718 - IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXIX

2719 = »
2720 = »
2721 = SETDRA:
2722 =36EA 890E7847 ttov DHAOFF,CX
2723 =36EE C3 RET
2724 S }
2725 = »
2726 = !
2727 = j
2728 = 5
2729 = ; x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x
2730 = f
2731 = J
2732 = ; SETDRAB * SET DRA SE6HENT ADDRESS
2733 = J
2734 = i
2735 = ; ENTRY VIA JftP
2734 = ; CX - DRA SE6RENT
2737 = i
2738 = »
2739 5 EXIT VIA RETURN
2740 = ? ALL PRESERVED
2741 = ?
2742 = f
2743 = {XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

2744 s j
2745 = 5
2746 = SETDRAB:
2747 =36EF 890E764-7 ROV DRASEG,CX
2748 =36F3 C3 RET
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2749
2 7 5 0
2751
275 2
2 7 5 3
2754
275 5
2756
275 7
2758
275 9

mM«*«»m*mm****H******«**MM*M*»M»»**»**»«**lt*«*M»**«***»*M«*M

SECTRftH - SEC TOR TRANSLATE

ENT R Y  VIA J P
CX - SEC TOR NUtlBER
OX - TRA NSLATE TABLE OFFSET

2760
276 1
2762
276 3
2764
276 5
2766 
2 7 4 7
276 8
276 9

EXIT V I A  RET URN
BX - TRA NSLATE D SEC TOR NUtlBER 
ALL OTH ERS PRESERVED

M H * M » * * * * * » * M m * * H * * * « M * * # » » » * * « t m H m * » * « » « H » M m * * * # * M » H * * * * * *

277 0 - SECTRAH:
277 1 = iTR ANSLAT E SEC TOR NUH BER CX KIT H TAB LE AT EDX
2772 = 36 F4 85D2 TEST D X, DX jTEST FOR HARD SKEKED
277 3 = 36 F6 7407 36FF JZ HO T R A N  1BLO CKED MUST BE HAR D SKEKED
2774 = 36 F8 8BD9 nov BX,CX
277 5 = 36 FA 03D A ADD BXf DX
2776 = 36 FC 8A1F nov B L , [ 8 X 3
277 7 = 34 FE C3 RET
277 8 = HOTRAN:
277 9 = ;HARD SKE KED DISK, P HY SICAL = LOG ICAL SECTOR
278 0 =36 FF 8BD9 HOV BX,CX
278 1 = 3 7 0 1  C3 RET

2782
273 3
2784
278 5
278 6
278 7
2 7 8 8
2789
2790
2791
2792
2793
2 7 9 4
279 5
2 7 9 6
279 7
279 8
279 9
280 0 
280 1 
280 2
280 3
280 4
2805
280 6

» I H l l K H H I H H H H H H H H I H H H H H I H H H l H H H I H t H H I I H H I H H H H

REA D - READ ONE S EC TOR FROH DISK 

ENT RY V I A  JHP

EXIT VIA RET URN 
AL - 0 = HO ERROR

1 -  N Ü N - RECOV ERABL E ERR OR

I H l W H H i H H H H H H i l H I H i M H H H H H H H H i H H H I H i H l i H H H I H H H

READ:
= 37 02 C 6 0 66D47Q 0 nov UNA CHT,Q
= 3 7 0 7  C60 674470 1 HOV READ0P,1
= 3 7 Q C  ¢ 6 0 673470 1 nov R S F L A G , 1
= 3 7 1 1  C 6 0 6 754702 nov KRT YPE,KR UAL
= 3 7 1 6  E98 900 37A2 JHP RKOPER
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2807
2808 =
2809 =
2810 = I
2811 = 1
2812 = BRITE ■ BRITE ONE SECTOR TO DISK
2813 - 5
2814 = i
2815 = J ENTRY VIA JHP
2816 = ? CL - 0 = MORNAL SECTOR BRITE
2817 5 1 = BRITE TO DIRECTORY SECTOR
2818 ? 2 = BRITE TO FIRST SECTOR OF 6 NEB ALLOCATION BLOCK
2819 = J
2820 = f
2821 = 1 EXIT VIA RETURN
2822 = 1 AL - 0 = HO ERROR
2823 = 5 1 = NÜN-RECÜVERA8LE ERROR
2824 = ?
2825 = i
2826 = J t H I H H H I I I H I H H H H H H H H H H H H H I l H H H i H H H H I H I H t H I H I H H H
2827 = 1
2828 = F
2829 = BRITE!
2830 = iBRITE INE SELECTED CP/lt SECTOR
2831 =3719 C606744700 NOV READOP.O ;WRITE OPERATION
2832 =37IE 88ÜE7547 110V BR TYPEi CL
2833 =3722 80F9Q2 CUP CL,BRUAL 1BRITE UNALLOCATED?
2834 =3725 7523 3746 JNZ CHKUNA ! CHECK FOR UNALLOC
2835 = 1
2836 = iFIRST BRITE TO NEB ALLOC BLOCK, SET PARAMETERS
2837 =3727 8A1E6247 nov b l ,sekdsk
2838 =372B B7D0 nov BH,0
2839 =3720 8A9F3247 nov b l .dskty pibxj
2840 =3731 8A872247 nov a l .dskcntibxi
2841 =3735 A26047 nov UNACNTjAL lUNACNT = CP/H SECTORS/ALLOC BLOCK
2842 =3738 A06247 nov AL.SEKDSK
2843 =373B A26E47 nov UNADSKjAL jUNADSK = SEKDSK
2844 =373E A 16347 NOV AX.SEKTRK
2845 =3741 A36F47 nov UNATRK.AX 1UNATRK = SEKTRK
2846 =3744 AQ6547 nOV ALiSEKSEC
2847 =3747 A27147 nov UNASEC.AL jUNASEC = SEKSEC
2848 = CHKUMA:
2849 = ;CHECK FOR BRITE TO UNALLOCATED SECTOR
2850 =374A BB6D47 NOV BX,OFFSET UNACHTjPOIHT "UNA" AT UHACHT
2851 =3740 8A07 nov AL.UNA
2852 =374F 84C0 TEST AL,AL ;ANY UNALLOC REMAIN?
2853 =3751 7445 3798 JZ ALLOC jSKIP IF NOT
2854 = !
2855 = ;HURE UNALLOCATED RECORDS REMAIN
2856 =3753 FEC8 DEC AL
2857 =3755 8807 NOV UNA,AL lUNACNT = UNACNT-1
2858 =3757 AQ6247 nOV AL.SEKDSK ;SAAE DISK?
2859 =375A BB6E47 nOV BX,OFFSET UNADSK
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2860
2861 =3750 3607 cup 6L,UHA ISEKDSK = UHADSK?
2862 =375F 7537 3798 JHZ ALLOC jSKIP IF HOT
2868 = 1
2866 = ;ois«s ORE THE S6HE
2865 =3761 A16F67 now AXjUHATRR
2866 =3766 38066367 cup 6X,SEKTRX
2867 =3768 752E 3798 JHZ ALLOC {SKIP IF HOT
2868 = i
2869 = STROCKS ARE THE S6HE
2870 =3766 606567 now OLjSERSEC jSOTIE SECTOR?
2871 =3760 887167 HO? BX,OFFSET UHOSECiPOIHT ÜH6 6T ÜH6SEC
2872 =3770 3607 CTIP 6L, UH6 ;SEKSEC =UH6SEC?
2873 =3772 7526 3798 JHZ 6LL0C iSKIP IF HOT
2876 = i
2875 = iHATCH,, HOVE TO HEXT SECTOR FOR FUTURE REF
2876 =3776 FE07 IHC UH6 JUH6SEC = UNASEC+1
2877 =3776 8617 now DL.UH6
2878 =3778 53 POSH BX
287? =3779 861E6267 now BL.SEKDSK
2880 =3770 8700 now 80,0
2881 =377F 869F3267 now BL,OSKTYPCBX 3
2882 =3783 3697E266 CHP OL,DSXSPT[BXJ ;EHD OF TRACK?
2883 =3787 58 POP BX
2886 =3788 7207 3791 JB NOOVF [SHIP IF BELOW
2885 = i
2886 rOVERFLOU TO HEXT TROCK
2887 =3786 C607QÖ now UNA, D iUHASEC = 0
2888 =3780 FF066F67 IHC UHATRR iUHOTRK = U H 6 T R M
288? = HOGVF:
2890 = iflOTCH FOUND, H6RR 6S 0HHECESS6RT RE60
2891 =3791 C6Ü6736700 HOV RSFLAG,Q fRSFLAG = 0
2892 =3796 EB06 3762 JttPS RHOPER ,‘TO PERFORM THE WRITE
2893 = ALLOC;
2896 = SHOT 6H UH6LL0C6TE0 RECORD, RESUIRES PRE-RE60
2895 =3798 C606606700 now UHACHTjO jUNOCNT = 0
2896 =3790 C606736701 no? RSFLAG,1 iRSFLAG = 1
2897 = iDROP THROUGH TO RHOF'ER
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2898
2899 =
2900 =
2901 —
2902 READ/URITE OPERATION
2903 * CONNOR CODE FOR READ AND URITE
2909
2905 =
2906 =
2907 -
2908 * RUOPER:
2909 = !ENTER HERE TO PERFORN THE READ/URITE
2910 =37A2 0406729700 NOV ERFLA6.0 iNO ERRORS (YET!
2911 =37A7 8A1E6297 NOV BL.SEKDSK
2912 =37AB B700 NOV BH,0
2913 =37 A0 8A9F3297 NOV BLjOSKTYPCBX]
2919 =37B1 8A8FDA96 NOV CL,DSKSLCEBX]
2915 =3765 A06597 NOV AL.SEKSEC
2916 =37B8 02E8 SHR AL,a
2917 =37BA A24A97 NOV SEKHST,AL IPHYSICAL SECTOR
2918 - {
2919 !ACTIVE HOST SECTOR?
2920 =37BD B001 NDV AL, 1
2921 =37BF 86066697 XCH6 AL.HSTACT i ALUAYS BECONES 1
2922 =3?C3 8900 TEST AL,AL ;UAS IT ALREADY?
2923 =3705 7925 37EC JZ FILHST iFILL HOST IF NOT
2929 = i
2925 {HOST BUFFER ACTIVE, SANE AS SEEK BUFFER?
2926 =3707 A04297 NOV AL.SEKDSK
2927 =37CA 3A066697 CNP AL.HSTOSK iSEKDSK = PHYSICAL DRIVE?
2928 =37CE 7512 37E2 JNZ NONATCH
2929 !
2930 = {SÄHE DISK, SANE TRACK■)
2931 =3700 A16797 NOV AX.HSTTRK
2932 =3703 3B066397 CNP AX,SEKTRK {PHYSICAL TRACK SANE AS SEEK TRACK
2933 =3707 7509 37E2 JNZ NONATCH
2939 i
2935 {SÄHE DISK, SANE TRACK , SANE BUFFER?
2936 =3709 A06A97 NOV AL,SEKHST
2937 =37DC 3A066997 CNP AL.HSTSEC i SEKHST = PHYSICAL SECTOR?
2938 =37E0 792B 3800 JZ NATCH {SKIP IF HATCH
2939 = NONATCH:
2990 = iPROPER DISK, BUT NOT CORRECT SECTOR
2991 =37E2 A06C97 NOV AL.HSTNRT
2992 =37E5 8900 TEST AL, AL {"DIRTY" BUFFER?
2993 =37E7 7903 37EC JZ FILHST {NO, DON'T NEED TO URITE
2999 =3?E9 E80301 38EF CALL HRITEHST {YES, CLEAR HOST BUFFER
2995 = FILMST:
2996 ;NAT HAVE TO FILL THE HOST BUFFER
2997 =37EC A04297 NOV AL.SEKDSK
2998 =37EF A26697 NOV HSTDSK, AL
2999 =37F2 A16397 NOV AX,SEKTRK
2950 =37F5 A36797 NOV HSTTRK.AX

D-58



S Y ST E M  TECHNICAL M ANUAL APPEN D IX  D

2951
2 9 5 2  =37 F8 6 06 647 nov 6L .S EKHST
2 9 5 3  =37 FB 6 26 947 nov H S T S E C , 6L
2 9 5 4  =37 FE 6 07 347 H0V 6L . R S F L 66
2 9 5 5  =38 01 84C0 TEST AL,AL »HEED TO R E 6 D?
2 9 5 6  =38 03 740 3 380 8 JZ F I L HSTL
2 9 5 7  =38 0 5 E88 300 388 8 C6 LL RE6 DHST iYES, IF 1
2 9 5 8  = FILHSTL:
2 9 5 9  =38 0 8 C 6 0 66C470 0 nov H ST BRT,0 TNO P EN DIH6  BRITE
2 9 6 0  = HATCH:
2 9 6 1  = jcopy D61A TO  0R FRO H B UF FER DEP E N D I N 6 O H  -RE6D0P*
2 9 6 2  =38 00 8 61 E6647 nov BLj HSTOSK
2 9 6 3  =38 11 8700 nov BH,0
2 9 6 4  =38 1 3 8 69 F3247 nov BL» DSKTYP CBX]
2 9 6 5  =38 17 868 7DE46 nov 6LjD SRSn6 CBX]
2 9 6 6  =38 18 220 6 6 5 4 7 6*40 6 L.S EKSEC
296 7 = 3 8 IF 98 CBM
2 9 6 8  =38 2 0 8107 nov CLi7
2 9 6 9  =38 2 2 D3E0 SHL AXyCL »SHIFT LEF T 7 I* 128 = 2 « 7 )
2 9 7 0  = 1
2 9 7 1  = ;AX HAS R EL ATIVE HOS T BUF FER OFFSET
2 9 7 2  =38 2 4 05004C 600 6 X,O FFSET H S T B U F ; 6 X H6 S BUF FER ADD RESS
2 9 7 3  =38 2 7 8 8 F 0 nov S1,6X iPUT IN SO U R C E  INDEX R E 6 ISTER
2 9 7 4  =38 29 8 B3 E7847 nov DI, DHAQFF iUSER BUF FER IS OEST IF RE6D0P
2 9 7 5  =38 2 0 06 PUS H ES
2 9 7 6  =38 2E IE PUS H OS 1S6 V E  SES HEHT RE6 ISTERS
297 7 =3B 2F 8E0 67647 nov ES» 0nASE6 RSET DES TSE6 TO  THE USE RS SE6
2 9 7 8  =38 33 B940QQ nov C X , 128/2 iLENGTH OF HOVE IN BOR OS
2 9 7 9  =38 3 6 607 447 nov ALt READOP
2 9 8 0  =38 39 84C0 TEST 6L . 6L iBHICH BAT?
298 1 =38 3 8 750F 3 8 4 C  JHZ RUnOVE iSKIP IF READ
2 9 8 2  = i
298 3 = 1B RI TE 0PER6TI0N, HARK 6H0 SWITCH DIR ECTION
2 9 8 4  =38 30 C 6 0 66C47Q 1 nov HSTilRT, 1 iHSTBRT = 1 (DIRTY BUF FER HOB)
2 9 8 5  =38 42 87F7 X C H 6 SI.DI JSO ÜRCE/OEST INDEX SB6 P
2 9 8 6  =38 4 4 8C08 nov A X ) OS
2 9 8 7  = 3 8 4 6 8EC0 nov E S 1 6X
2 9 8 8  =38 48 8 E1 E7647 nov OS f DH6 SES iSETUP OSj E S  F O R  BRI TE
298 9 = RUnOVE:
2 9 9 0  =38 4C FC CLO
299 1 =38 4 0 F365 REP nov s 6 X r AX ;nOVE A S  16 BIT BOR D S
2 9 9 2  =38 4 F IF POP OS
299 3 =38 50 IE P U S H OS
2 9 9 4  =38 51 8 61 E6647 nov BLi HSTOSK
2 9 9 5  = 3 8 5 5 8700 n o v BHiO
2 9 9 6  =38 57 869 F 3 2 4 7 nov B L . DSKTYP EBXI
299 7 =38 5 B 8 68 70646 n o v BLrDSKSlDEBX]
2 9 9 8  =38 5F 6880 TES T 6 L , 100000008
2 9 9 9  =38 6 1 740C 386F JZ NOC OHP »COflPLEnEHT 8 IT OH?
3 0 0 0  =38 6 3 8CC0 nov 6 X» ES •;YES, SET UP TO COH PLEnEN T DATA
300 1 =38 6 5 8E08 nov DSfAX
3 0 0 2  =38 6 7 698000 nov CX» 128
300 3 = C O n PLOOP:
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3004
3005 =3866 4F DEC
3006 =3866 F615 HOT
300? =3860 E2FB 386A LOOP
3008
3009 =336F IF

HOCOflP:
POP

3010 =3870 07 POP
3011
3012
3013 =3871 803E754701

iDATA 1
CdP

3014 =3874 A07247 dOV
3015 =3879 750F 338A JHZ
3016
3017
3018 =3876 84C0

iCLEAR 
TEST

3019 =3870 7506 3886 JHZ
3020 =387F C6066C4700 now
3021 =3884 ES6800 38EF CALL
3022 =3887 A07247 nov
3023
3024 =3886 a

RETURHRH!
RET

Di ;GÜ BACKWARDS THROUGH BUFFER
BYTE PTR EDI] iCOdPLEdEHT EACH BYTE
couploop

DS
ES ;RESTORE SE60ENT RESISTERS

HAS BEEH ROVED TO/FROd HOST BUFFER 
HRTYPEiURDIR iWRITE TYPE TO DIRECTORY?
AUERFLA6 ;IH CASE OF ERRORS
RETURNRW ;HO FURTHER PROCESSIHS

HOST BUFFER FOR DIRECTORY WRITE
ALiAL terrors?
RETURNRW iSKIP IF SO
HSTWRT,0 !BUFFER WRITTEN
WRITEHST 
AUERFLA6

D-60



S Y S T E M  TECH N ICAL M AN UAL APPEN D IX  D

3025
3026
3027
3028 -

3029 =
3030 = i «OST DISK OPERATIONS
3031
3032
3033 ; m * m # m * m m # m m * m * * * » « * # t * # * * * # * * # # * * * * * » # * * * * * # # * * * * * « * # * # M * * H
3034 =

3035 S READHST:
3036 =3888 8C1E7A47 nov PBAADDR,DS
3037 =38SF C7Ö67C47004C BOV PBAADOR+2,OFFSET HSTBUF
3038 =3895 E8BBQ0 3953 CALL LOOLAC
3039 r SREAD:
3040 =3898 606647 B0V ALiHSTDSK
3041 =389B 2E3A068A25 CBP ALiNBRFLEX
3042 =3BA0 730C 38AE JAE FIXREAD
3043 =38A2 E80600 3976 CALL SETFLXVAR
3044 =38A5 E8FD02 3BA5 CALL DREAD
3045 =38A8 E86801 3A13 CALL FLEXERR
3046 =38AB E93100 38DF jfip READEND
3047 S FIXREAO:
3048 S

3049 IF NOT LOADERJIOS
3050
3051 =38A£ 2E8A0E8025 BOV CL.RSTC iNINCHESTER PIB DOES NO RETRIES,
3052 =3863 B500 BOW CH,0 i SO NE BETTER
3053 =3885 FEC1 INC CL
3054 = FIXRETRY:
3055 =3867 51 PUSH CX
3056 =3868 £88301 3A3E CALL SETFIXVAR
3057 =38BB C6060B4820 BOV HIPAR+1,2QH
3058 =3800 E88806 3F46 CALL FIXDR iREAD
3059 =3803 A00E48 BOV AL,NIPAR+4
3060 =3806 A801 TEST AL,000000016
3061 =3808 59 POP CX
3062 =3809 7411 38DC JZ F1XC0NT ;60 OUT OF RETRY LOOP IF NO ERROR
3063 =3808 83F901 CBP cx, l
3064 =38CE 7400 3800 JZ FIXCÜNT ; OR END OF RETRIES
3065 =3300 51 PUSH CX
3066 =3801 0606084810 BOV NIPARtl.lOH
3067 =3806 E87206 3F46 CALL FIXDR iRESTORE
3068 =3809 59 POP CX
3069 =33DA E20B 3887 LOOP FIXRETRY
3070 FIXCÜNT:
3071 =3800 E8A501 3A84 CALL FIXERR
3072
3073 ENDIF
3074
3075 READEND:
3076 =38DF 3052 CBP AL,'R' i CHECK FOR USER REQUEST TO RETRY
3077 =38El 7485 3898 JZ SREAD
3078
3079 =38E3 3C00 CBP AL,0
3080 =38E5 7407 38EE JZ READRET
3081 =38E7 BOFF BOV AL.OFFH
3082 =38E9 0606724701 BOV ERFLA6,1
3083 = READRET:
3084 =38EE 03 RET
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3085
3086
3087 = I
3088 = !
3089 = UR1TEHST:
3090 =38EF 8C1E7A47 tliiV pnAADDR'DS
3091 =38F3 C7067C47004C now PnAADDR+2,OFFSET HSTBUF
3092 =38F9 E85700 3953 CALL L06LAC
3093 SWR1TE:
3094 =38FC (406647 nov ALiHSTDSK
3095 =38FF 2E3A068A25 HIP ALiKBRFLEX
3096 =3904 730C 3912 JAE FIXURITE
3097 =3906 E8720Ö 3978 CALL SETFLXVAR
3098 =3909 E8A302 3BAF CALL OURITE
3099 =390C E80401 3A13 CALL FLEXERR
3100 =390F £93100 3943 JAP UR1TEEHD
3101 = FIXUR1TE:
3102 =
3103 IF KOT LOADER J I O S
3104 =
3105 =3912 2E8A0E8025 nov CLiRSTC iUIHCHESTER PIA DOES HOT DO RETRIES,
3106 =3917 8500 nov CH, 0 i SO U£ BETTER
3107 =3919 FEC1 INC CL
3108 = FIXRTRY:
3109 =3918 51 PUSH cx
3110 =391C E81F01 3A3E CALL SETFIXVAR
3111 =39 IF C6060B4830 nov UIPAR+1.30H
3112 =3924 E82406 3F4B CALL FIXDR itlRlTE
3113 =3927 AOOE48 nov ALiUIPAR+4
3114 =392A A801 TEST AL.OOOOOOOIB
3115 =392C 59 POP CX
3116 =3920 7411 3940 JZ F1XC0K !60 OUT OF RETRY LOOP IF HO ERROR
3117 =392F 83F901 cnp CX,1
3118 =3932 740C 3940 JZ FIXCOK ! OR EHO OF RETRIES
3119 =3934 51 PUSH CX
3120 =3935 C6060B4810 nov UIPARtl.lOH
3121 =393A E80E06 3F4B CALL FIXDR JRESTORE
3122 =3930 59 POP CX
3123 =393£ E2DB 3918 LOOP FIXRTRY
3124 = F1XC0H:
3125 =3940 E84101 3A84 CALL FIXERR
3126 =
3127 ENDIF
3128
3129 = URITEEHO:
3130 =3943 3C52 cnp A L , ’R ’ ;CHECK FOR USER REQUEST TO RETRY
3131 =3945 7485 38FC JZ SURITE
3132 =3947 3COO cnp AL,Ü
3133 =3949 7407 3952 JZ URITERET
3134 =394B BOFF nov ALiOFFH
3135 = 3 9 « C606724701 nov ERFLA5.1
3136 s UR1TERET:
3137 =3952 C3 RET

D-62



S Y ST E M  TECH N ICAL M ANUAL APPEN D IX D

3138
3139 =
3140 = i
3141 = ?
3142 = L06LAC:
3143 = 5
3144 = (NEEDED FOR DISKS THAT
3145 =3953 A06947 nov AL.HSTSEC
3146 =3956 8A1E6647 B0V BLjHSTDSK
3147 =395A 8700 nov BF,3
3148 =3950 8A9F3247 nov BL,0SKT9PEBX3
3149 ii C*

J
O

' 8A871E47 nov Al,DSKDBLIBXj
3150 =3964 S4C0 TEST AL,AL
3151 =3966 A06947 nov ALrHSTSEC
3152 =3969 740A 3975 JZ NOLAC
3153 =3968 98 CBN
3154 =396C 8808 nov 84,AX
3155 =396E 8A874247 nov AL,XLTIBX]
3156 =3972 E902ÖO 3977 JflP CONLAC
3157 NÜLAC:
3158 =3975 FECO INC AL
3159 = CÜNLAC:
3160 =3977 A2E747 nov SECTOR,AL
3161 =397A C3 RET

(TRANSLATED SECTOR
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3162
3163 =
3164 = i
316b = !
3166 = SETFLXVftk:
3167 = iSET VARIABLES FOR FLEX BISK Fill
3168 = i
3169 =3978 A 17047 nov AX»PrtAAD0R+2
3170 =39?E A3F647 MOW DnAADDR'AX
3171 =3981 A17A47 nov AX,pnAADDR
3172 =3984 A3F047 nov DnAA0DR+2,AX
3173 =3987 C606E34701 nov CYLflOOE,1 iSTART WITH HOT CYL HODE, tlAYBE HILL CHANGE
3174 =398(: C706E8470100 nov SECCMT«1 ;READ/WRITE ONE SECTOR AT A TIME
3175 =3992 C606E54700 nov HEAD.0 iSTART WITH 0, BILL CHANGE IF NEEDED
3176 =3997 A06647 nov ALiHSTOSK
3177 =399A A2E447 nov DRV-AL
3178 =399D A16747 nov AXrHSTTRK
3179 =39A0 A2E647 nov TRACK, AL 1FLEX DISK ONLY NEEDS 1 BYTE OF TRACK
3180 =39A3 8A1EE447 nov EL,DRV
3181 =39A7 8700 nov 8H, 0
3182 =39A9 8A9F3247 nov BLfDSXTYF'EBX J
3183 =39AD 8A87DA46 nov AL,DSKSLC[8XT
3184 =39B1 A20448 nov BYTSEC.AL
3185 =39B4 8A872E47 nov ALvDSKnSCE&X]
3186 =3988 A20248 nov SECTRRjAL
3187 =3988 8A870646 nov AL,DSKSIDCBX]
3188 =39BF A807 TEST AL,0000011 IB
3189 =3901 744F 3A12 JZ SETRET jODSS, NOTHING CHANGES
3190 =3903 A806 TEST AL,000001108
3191 =3905 7535 39FC JNZ CYLHOO {CYLINDER NODE RECORDING
3192 =3907 8A1EE447 nov BL,DRV iODDS
3193 =3908 8700 nov BH,0
3194 =3900 8A9F3247 nov BL,DSKTYP[BX]
3195 =3901 8A872647 nov ALiOSRTRKtBX]
3196 =3905 0008 ROR AL, 1 ;AL = HU OF TRACKS PER SIDE
3197 =3907 3806E647 cnp TRACK,AL 1 TRACK 1 NO OF TRACKS PER SIDE?
3198 =39DB 7235 3A12 JE SETRET
3199 =3900 2S06E447 SUB TRACK, AL iYES, SUBTRACT NO PER SIDE
3200 =39El C606E54701 nov HEAD,1 i AND 60 TO SIDE 2
3201 =39E6 50 POSH AX
3202 =39E7 8AB7D646 nov AL.OSKSIOIBX]
3203 =39E8 A840 TEST AL,010000008 ;DOES THIS DISK HAVE 'REVERSE RECORDING'
3204 =39£0 58 POP AX i OH SIDE 2?
3205 =39EE 7422 3A12 JZ SETRET
3206 =39F0 2001 SUB AL, 1 ;YES, TRANSLATE THE TRACK NO
3207 =39F2 2A06E647 SUB AL,TRACK
3208 =39F6 A2E647 nov TRACK,AL
3209 =39F9 E916Ö0 3A12 JHP SETRET
3210 = CTLIIÜD:
3211 =39FC C606E34700 nov CTLAODEiO
3212 =3A0l AÖE747 nov AL,SECTOR
3213 =3A04 A3 80 TEST AL,100000008 [IF SECTOR HIGH BIT IS 1, SIDE IS 1
3214 =3A06 740A 3A12 JZ SETRET
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3215
3216 =3608 C6Ü6E56701 nov HEAD 11
3217 =3600 267F 6ND 6L,011111118
3218 =3AOF 62E767 nov SECTOR,6L iSTRIP HIGH BIT OF SECTOR
321? SETRET:
3220 =3612 03 RET
3221 »
3222 = i
3223 FLEXERR:
3226 =3613 60F667 nov 6L.ERRBUF
3225 =3616 6800 TEST 6L,110000008 iCHECH FOR SUCCESSFUL FUNCTION
3226 =3618 8000 nov 6L,0
3227 =3616 7621 3630 JZ FLEXEHO
3228 =361C 60F667 nov 6L.ERRBUF
3229 =36 IF 6808 TEST 6L,000010008 j CHECK FOR HOT RE60T
3230 =3621 BB7F67 nov 8X,OFFSET HOTRDY
3231 =3626 7516 3636 jhz FLEXDISP
3232 =3626 60F567 nov 6L,ERRBUF+1
3233 =362? 6802 TEST AL, 000000108 1 CHE CK FOR IIRITE PROTECT
3236 =3628 889267 nov 8X,OFFSET PROTECT
3235 =362£ 7506 3636 JMZ FLEXDISP
3236 =3630 6895 TEST 6L,100101018 iCHECK FOR FATAL ERROR
3237 =3632 886867 nov BX,OFFSET F6T6L
3238 =3635 7503 3636 JHZ FLEXOISP
3239 =3637 BBC267 nov BX,OFFSET IOERR ;ELSE, 1/0 ERROR
3260 FLEXOISP:
3261 =3636 E86100 369E C6LL DISPERR
3262 FLEXEH0:
3263 =3630 03 RET
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3244
3245 =
3244 = ;
3247 = !
3248 = SETFIXVftR:
3249 =
3250 = IF HOT L04DERJIOS
3251 =
3252 =363E E8F704 3F3S C6LL FIXREAOY ilS HIHCHESTER CONTROLLER READY?
3253 =3641 7400 3650 JZ SET
3254 =3643 BB7F47 nov BX,OFFSET HOTROY
3255 =3646 E85500 369E CALL DISPERR
3254 =3649 3C52 cup 6L,'R'
3257 =364B 74F1 343E JZ SETFIXVAR
3258 =3640 E93300 3683 JHP SETEHO
3259 = SET:
3240 =3650 617647 nov AX,Pn6ADDR
3241 =3453 631048 nov NORD PTR H1PAR+6,AX
3242 =3656 617C47 nov 6X,Pn66D0R+2
3243 =3459 631248 nov NORD PTR HIP6R+8,AX
3244 =365C 606647 nov 6L,HSTDSK JYES, READY
3245 =365F 2E26068625 SUB 6L,HBRFLEX
3246 =3444 620648 nov HIPAR+Q,6L
3267 =3467 881100 nov AXf11H »SPECIFIC 10 HIHCHESTER DISK,
3248 =3444 F7266747 nuL HSTTRX ! BUST CH6H6E IF ANOTHER FIXED DISK
3249 =366E 861E6947 nov BLiHSTSEC i IS ADDED
3270 =3472 8700 nov BH,0
3271 =3474 03C3 ADD AXrBX
3272 =3676 630048 nov HORD PTR NIPAR+2.AX
3273 =3679 C6060E480Q nov NIPAR+4,0
3274 =347E C6060F4800 nov HIP6Rt5,0
3275 SEIEND:
3276 =
3277 EHDIF
3278
3279 =3683 C3 RET
3280
3281 =
3282 =
3283 = FIXERS:
3284 =
3285 = IF HOT L06DERJI0S
3284 =
3287 =3484 600E48 nov ALiHIPAR+4
3288 =3687 6801 TEST 6L.00000001B
3289 =3689 8000 nov ALtO
3290 =3688 7410 3690 JZ FIXEND
3291 =3680 60QF48 nov AL.HIP6R+5
3292 =3490 6860 TEST AL.OUOOOOOB
3293 =3692 B8C247 nov BX,OFFSET IOERR
3294 =3495 7503 3696 JHZ FIXDISP
3295 =3697 886B47 nov BX,OFFSET FATAL
3296 = FIXDISP:
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3297
3298 =3090 E80100 309E COLL OISPERR
3299 FIXEMD:
3300
3301 = EHOIF
3302 *
3303 =3090 C3 RET
3304
3305 =
3306 = 1
3307 = 1
3308 = 1
3309 = QISPERR:
3310 =309E 803E7E+700 CUP DISPFL06,0
3311 =3003 7520 3005 JNZ ERRJET jIF NO HESS06ES TO 8E DISPLAYED, JUST RET
3312 =3005 0066*7 nov OLfHSTDSK
3313 =3008 FECO INC OL
331* =3000 0C*0 OR OL,*ON
3315 =300C 8807 nov IBXlfOL
3316 = DISP:
3317 =300E E88*F* 2F35 COLL ERRJISP 1 COLL ROUTINE TO DISPLAY THE ERROR NESSOSE
3318 =3081 3C52 cnp OL, 'R'
3319 =3083 7+08 3000 JZ ERREND
3320 =30B5 3C+F CtIP OL, '0'
3321 =3087 7*07 3000 JZ ERREND
3322 =3089 3C58 cnp OL,'X1
3323 =30B8 75F1 300E JNZ DISP i INVALID RESPONSE, TRY 060IH
332* =3080 E9D2F0 2892 JHP UBOOT 1 ABORT, DO 0 NORD BOOT
3325 =
3326 = ERREHD:
3327 =3OC0 50 PUSH ox
3328 =3001 E809F5 2FCÖ COLL ERRJISP1
3329 =300* 58 POP OX
3330 = ERRJET:
3331 =3005 03 RET
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3332
3333 =
3334 =
3335 = ?
3336 = t
3337 = ? SPECFUH - SPECIAL BIOS FUNCTIONS FOR UTILITIES
3338 = I
333? = »
3340 = S ENTRY VIA JflP
3341 = ? CL - FUNCTION NUflBER
3342 = i
3343 = ?
3344 = } EXIT VIA RETURN
3345 = 5
3346 = i
3347 =
3348 = i
334? = i
3350 = SPECFUNi
3351 =
3352 = IF KOT LOADERJIOS
3353 =
3354 =3AC6 8AC1 nov AL,CL
3355 =3AC8 DOEO SHL AL t 1
3356 =3ACA ?8 CBU
3357 =3ACB BED23A nov SI,OFFSET SFUNCTA8
3358 -3AC£ 03F0 ADD SI,AX
335? -3AD0 FF24 JflP 8080 PTR ESI3
3360 = i
3361 = SFUKCTAB:
3362 =3A02 EE3A 0» HOTIHPL i 0 - HOT USED
3363 =3A04 EF3A 08 S8RTRK i 1 - 8RITE TRACE
3364 =3A06 2238 08 SRDTRK i 2 - READ TRACK (FLEX DISK OHLY)
3365 =3AD8 3C3B 08 SSETOAA i 3 - SET DIIA OFFSET
3366 =3A0A 4138 08 SSELDSK i 4 - SELECT DISK
3367 =3ADC 5038 D8 SSETTRK T 5 - SET TRACK
3368 =3ADE 6438 08 SSETSEC 1 6 - SET SECTOR
336? =3AE0 ?838 D8 SREAO i 7 - READ
3370 =3AE2 FC38 08 S8RITE i 8 - 8RITE
3371 =3AE4 6038 D8 SHOTS i ? - HOHE
3372 =3AE6 5F38 08 SSETTRK2 i A - SET TRACK (T80 BYTES)
3373 =3AE8 7738 08 SEREAD ; 8 - READ 8ITH ERROR RETUR8ED
3374 =3AEA 8538 08 SE8RITE i C - 8RITE 8ITH ERROR RETURNED
3375 =3AEC ?33B 08 SSETDHAB i 0 - SET OKA SE6HEHT
3376 = 1
3377 = !
3378 = HOTIHPL:
337? =3AEE C3 RET
3380 = i
3381 = f
3382 = S8RTRK:
3383 =3AEF A06647 nov AL,HSTOSX
3384 =3AF2 2E3A068A25 c u p AL,N8RFLEX
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3385
3388 =3AF7 7310 3609 JAE FIXVRTRK
338? =3AF9 88160668 nov PATTERN,OL
3388 =3AFD E87BFE 3976 C6LL SETFLXV6R
3389 =3600 E80303 3E06 C6LL 0F0RH6T
3390 =3603 E80DFF 3613 C6LL FLEXERR
3391 =3BD6 E90E00 3617 Jfff URTRKEHD
3392 = FIXMRTRK:
3393 =3609 E832FF 363E C 6 U SETFIXVAR
3398 =3BQC C6060B685Ü rtov VIP6R+1,5QH
3395 =3611 E83706 3F68 CALL F1XDR
3396 =3616 E860FF 3686 C6LL FIXERR
3397 = HRTRAEND:
3398 =3B17 3C52 cbp AL,'R'
3399 =3619 7606 36EF JZ SHRTRK
3600 =3618 3C00 c b p AL,0
3601 =3610 7602 3621 JZ HRTRKRET
3602 =3B1F BOFF NOP ALjOFFH
3603 = IffiTRKRET:
3606 =3621 C3 RET
3605 = »
3606 i
3607 = SRDTRK:
3608 =3622 E856FE 3976 06LL SETFLXVAR
3609 =3625 C706E8670800 nov SECCHT,8
3610 =3626 ES7700 3865 CALL DREAD
3611 =362E E8E2FE 3613 CALL FLEXERR
3612 =3B31 3C52 COP AL,'R'
3613 =3B33 76E0 3622 JZ SRDTRX
3616 =3B35 3C00 CRP AL, 0
3615 =3637 7602 3636 JZ SRDRET
3616 =3B39 80FF nov AL.OFFH
3617 = SRDRETs
3618 =3636 C3 RET
3619 = I
3620 ?
3621 = SSETDItA
3622 =3630 89167C67 nov PnAADDR+2,0X
3623 =3660 03 RET
3626 = 1
3625 = »
3626 = SSELDSK:
3627 =3661 52 PUSH DX
3628 =3862 E8A6FA 35E9 CALL FLUSH
3629 =3665 E839FA 3581 CALL CLOSE
3630 =3868 56 POP DX
3631 =3B69 2E3A168A25 CRP DL,HBRFLEX
3632 =3B6E 7305 3855 J6E Sl
3633 =3650 6002 nov AL,2
3636 =3B52 E90200 3657 JHP S2
3635 = Sl:
3636 =3655 8003 nov AL,3
3637 = S2:



3438
3 4 3 9 = 3 8 5 7 8 6 0 6 B OV 8 L , 0 L
3 4 4 0 = 3 8 5 9 E 8 1 4 F B 3 6 7 0  C 6 E E I H I T D P B
3 4 4 1 = 3 B 5 C 0 3 R E T
3 4 4 2 = 1
3 4 4 3 = i
3 4 4 4 = S S E T T R K :
3 4 4 5 = 3 8 5 0 8 6 0 0 B O V D H , 0
3 4 4 6 = S S E T T R Ä 2 S
3 4 4 7 = 3 B 5 F 8 9 1 6 6 7 4 7 B O V H S T T R K . D X
3 4 4 8 = 3 B 6 3 C 3 R E T
3 4 4 9 = !
3 4 5 0 i
3 4 5 1 = S S E T S E C !
3 4 5 2 = 3 B 6 4 8 8 1 6 6 9 4 7 B O V H S T S E C , D L
3 4 5 3 = 3 8 6 8 8 8 1 6 E 7 4 7 B OV S E C T O R , O L
3 4 5 4 = 3 B 6 C C 3 R E T
3 4 5 5 = 1
3 4 5 6 = 1
3 4 5 7 = S H O R E :
3 4 5 8 = 3 B 6 D 6 0 6 6 4 7 B O V A L j H S T D S K
3 4 5 9 = 3 B 7 Q 6 2 E 4 4 7 B O V D R V . 6 L
3 4 6 0 = 3 B 7 3 E 8 0 5 0 2 3 0 7 8  C A L L D R E S T
3 4 6 1 = 3 8 7 6 C 3 R E T
3 4 6 2 = 1
3 4 6 3 = !
3 4 6 4 = S E R E 6 D :
3 4 6 5 = 3 8 7 7 C 6 0 6 7 E 4 7 F F B O V D I S P F L 6 6 , 0 F F H
3 4 6 6 = 3 B 7 C E 8 1 9 F D 3 8 9 8  C A L L S R E 6 D
3 4 6 7 = 3 B 7 F C 6 0 6 7 E 4 7 0 0 B OV D I S P F L 6 M
3 4 6 8 = 3 8 8 4 C 3 RET
3 4 6 9 = i
3 4 7 0 = i
3 4 7 1 = S E O R I T E :
3 4 7 2 = 3 B 8 5 C 6 0 6 7 E 4 7 F F B O V D I S P F L 6 G »  OFF H
3 4 7 3 = 3 B 8 A E 8 6 F F 0 3 8 F C  C 6 L L S U R I T E
3 4 7 4 = 3 B 8 D C 6 0 6 7 E 4 7 0 0 B O V D I S P F L 6 6 . 0
3 4 7 5 = 3 8 9 2 C 3 R ET
3 4 7 6 = !
3 4 7 7 = »
3 4 7 8 = S S E T D B 6 8 :
3 4 7 9 = 3 8 9 3 8 9 1 6 7 6 4 7 B OV P B 6 6 D D R , D X
3 4 8 0 = 3 8 9 7 C 3 R ET
3 4 8 1 =
3 4 8 2 = E H D I F
3 4 8 3 =
3 4 8 7 1
3 4 8 8 = i
3 4 8 9 = ; S E L T Y P  - R E T U R N S  P 6 R 6 B E T E R S  F O R  T H E  E X C H A N G E  U T I L I T Y  *
3 4 9 0 = »
3 4 9 1 = 9
3 4 9 2 = i E N T R Y  V I 6  J R P  »
3 4 9 3 = i
3 4 9 4 = i
3 4 9 5 = ; E X I T  V I 6  R E T U R N  «
3496 =
3497 =
3498 =
3499 =
3500 =
3501 = SELTYP:
3502 -3B98 880400 BOV 6X t LENGTH DSKBLB iHIDTH OF TYPE OEFINITION T68LE
3503 -3B9B 882000 BOV BX,VERLEN tVERSION RUBBER AMO XLT LENGTH
3504 =3B9E B64247 BOV OX,OFFSET XLT {ADDRESS OF XLT T68LE
3505 =3861 89D646 BOV CX,OFFSET DSXSIO •ADDRESS OF TYPE OEFINITION TABLE
3506 =3864 C3 RET
3507
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3508
3509
3510
3511 
3544 
354?
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
3560

3 5 6 1
3562
3563
3564
3565
3566 
3547
3568
3569
3570
3571
3572
3573
3574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585

INCLUDE CJFLEXPinC.SEG
TITLE FLEX DISK DRIVER RIN (CODE SE6I1ENT)

ROUTINE NAHE: DREAD
DNRITE

FUNCTION: OREAD - to» level REAO DATA 
DNRITE - to» level WRITE DATA

ENTRY VIA: CALL

ENTRY CONDITIONS: Follouing variables are set: 
CYLflODE, DRV, HEAD, TRACK, SECTOR, 
SECCHT (Huiber of sectors), 
and DNAADDR (SE6HENT and OFFSET!

EXIT VIA: RETURN

EXIT CONDITIONS: STATUS (returned in ERRBUF)
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3586 = DREAD: 1
3587 =3BA5 8106 nov CUR E A O D A T f CL < ~  READ DATA COffflAHO
3588 =3BA7 C6Q6014847 nov OtlAFUHC f DtlAURT ! DnAFUHC BRITE DBA COHHAHO
358? -3BAC E90700 3BB6 j k p IOl ?
3590 = D U M T E : »
3591 =3BAF 8105 nov C U UR1TDAT 1 CL BRITE DATA COfflMW
3592 =3BB1 C60601484B nov DHAFUHC > DM ARE A0 i DflAfUKC READ DBA COtltlAHD
3593 = IOl: ?
3594 -3B86 833EE84700 cnp SECCNTiO i Check if an I/O is necessary
3595 =3BBB 7501 3BBE j h z 102 ; Juap if necessary
3596 =3BBD C3 RET ; Return if not necessary
3597 = 102: 5
3598 = i Check TRACK conflict
359? =38BE B700 nov BH,00 1
3600 =3BCO 8A1E0248 nov BL?SECTRK i BX <-- SECTORS PER TRACK
3601 =3BC4 FEC3 INC BL J
3602 =3BC6 2A1EE747 SU8 BL,SECTOR i BX - reeainding sectors in track
3603 = i
3604 =3BCA A0E347 nov AL.CYLHODE ; If CYLINDER BODE
3605 =3BC0 DA06E547 OR AL,HEAD ; and HEAD 0
3606 =3601 7504 3BD7 JHZ 103 9
3607 =3BD3 021E0248 ADD BL,SECTRK ; then add sectors of corresponding track
3608 = 103: !
360? =3BD7 3B1EE847 cnp BX.SECCNT i Cotpsre r e w inding sectors with SECCMT
3610 =3BDB 7204 3BE1 JB 104 j Juip if tore than one I/O
3611 =3BDD 881EE847 nov BX.SECCHT 1
3612 = 104: i BX - nutber of sectors fitting in TRACK
3613 = ?
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3414
3615 = i Check BAHR conflict
3616 = -- - - - - - - - - - - - - - - - -

3417 =3B£1 A1FD47 nov AXi0nAADDR*2 ; AX ( ~  DHA SE6HEHT
3618 -38E4 DIED SHL AXf 1 »
361? =3B£6 DIED SHL AX, 1 f
3620 =3B£8 D1E0 SHE AX,1 i
3621 =3BEA D1E0 SHL AXf 1 }
3622 =3BEC 03Q6FB47 ADD AX,DttAADD8 J AX (—  absolute addr ei thin BASK
3623 =3BFQ F7D8 HES AX i AX (—  rem i n d i n g  bytes within BASK
3624 =3BF2 86360448 nov DHfBTTSEC f
3625 =3BF6 6200 nov DL,00 i OX (-- sector size
3626 =38F8 80FED0 CHP DH,DO 5
3427 -3BFB 7502 3BFF JHZ 105 5
3628 = 5
362? =3BFD 8280 nov DL, 128 i
3630 = 105: »
3631 =3BFF 8BF2 nov SIfOX i SI sector size
3632 =3C01 BA0000 nov DXfOOOO ! OX ( -  0000
3633 =3004 F7F6 DIV SI j AX (-- nueber of sectors fittins in BASS
3634 = f
3635 =3006 3BC3 cnp AX, BX i Check if ee oust do Special Sector Handling
3636 =3C08 7203 3000 JB 106 ; J i m p  if ee oust
3637 = i
3638 =3C0A E?8600 3C?3 jnp 1015 i J i m p  around if not
363? = 106: i
3640 =3000 ?3 XCH6 BX, AX ; BX (—  nutber of sectors fitting in BAMX
3641 =3C0E S3FBOO CHP B X , 00 ; Check if ee oust do now Special Sector Handling
3642 =3011 7403 3016 JZ 107 i Jic? if ee nest —
3643 = 5
3644 =3013 E?7D00 3093 JHP 1015 ; Juip around if not
3645 =
3646 =
3647 =
3648 = 107: ;h  Special Sector Handling
364? = > f f - - - - - - - - - - - - - - - - - - -

3650 =3014 832EE84701 SUB SECCHT.Ol i»* SECCHT {—  rem i n d i n g  sectors for next I/O
3651 = ;h

3452 =3018 86260448 nov AH,BTTSEC ;h

3653 =30IF B000 nov AL,ÖO i «  AX (—  sector size
3454 =3021 80FC00 cnp AH, 00 ;«*
3655 =3024 7502 3028 JHZ 108 ; h

3456 = ;h
3657 =3026 B080 nov AL,128 ; «
3658 = 108: ;h
365? =3028 A3FF47 nov DHALEH6,AX ; «  DfWLENG <—  sector size
3660 = ;§»
3661 =3028 80E10F AHO CL,QFH ;«• Clear upper bits
3662 =3C2£ 80F905 cnp CL.HRITDAT ; «  Check if HfilTE DATA COfBAHO
3663 =3031 7518 3C4E JHZ IO? ; «  Juap around if not
3664 = ; i

3665 = ;»
3666 = ;»
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346?
3468 =3033 51 PUSH cx i> Save CX
3669 =3034 8B36F84? nov SI,DHAADDR >* SI (-- source offset
3670 =3038 BF0848 nov DI,OFFSET SSB i* DI (— destination offset
3671 =3038 8B0EFF47 nov CX,!)üAL£B§ i« CX (-- sector size
3672 =3C3F D1E9 SHR CX,1 i* He «ove BORDS
3673 =3041 FC CLO ;• increnentinj
3476 =3042 IE PUSH OS !* Save OS
3475 =3043 81FD47 nov AX,0nAAD0R+2 ;«
3676 =3046 8ED8 nov OS,AX OS (-- SE6HEHT of TRANSFER ADOR
3677 =3048 07 POP ES ;*
3478 =3049 06 PUSH ES i* ES (-- our SESHEHT of Special Sector Buffer
3679 = ;«
3680 = !* B R 1 T E D A T A  0 0 n n A H 0:
3681 =3046 F3A5 REP novsu i« Bove BAH* into Special Sector Buffer
3682 = ;*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
3683 =3040 IF POP OS i« Restore OS
3684 =3040 59 POP CX i* Restore CX
3685 = ;«
3686 = ;«
3687 = }§
3688 = 109: ;««
3689 =3C4E 61FB47 nov AX.DHAAOOR ;««
3690 =3051 50 PUSH AX i«t Save OHA OFFSET
3691 =3052 A1FD47 nov AX,DnAADDR+2 ;it
3692 =3055 50 PUSH AX i «  Save OHA SESHEHT
3693 - ; «
3494 =3056 880848 nov AX,OFFSET SS8 ;«*
3695 =3059 S3F847 nov OnAADOR,AX i«« neu OFFSET (—  Special Sector Buffer
3696 =3050 8008 nov AX,US ;**
3697 =3C5E 43F047 nov DnAAD0R+2,AX ! «  ne« SESHEHT (-- our SESHEHT
3698 = ;h
3699 =3061 E85100 3085 call IO ;h  D o 1/0
3700 = ; « - - - - -
3701 =3064 7203 3069 JO 1010 ;h  Juap if nornal teriinatinn
3702 =3066 58 POP AX i «  eise
3703 =3067 58 POP AX ! «  flush STAC*
3704 =3068 03 RET i «  and return with bad status in ERRBUF
3705 s 1010: ;h
3706 =3069 58 POP AX it*
3707 =3064 A3FD47 nov [fflAA00R+2,AX ;m  Restore DIM SE6T1ENT
3708 =3060 8E00 nov ES,AX ; n
3709 =3C6F 58 POP AX ;h
3710 =3070 63FB47 nov OBAADDR,AX ;** Restore DHA OFFSET
3711 = ;h
3712 = ;h
3713 = ;h
3714 =3073 80E10F AHO CL.OFH i»« Clear upper bits
3715 =3076 80F906 cnp C L , READDAT ;h  Check if READ DATA OffllHAHO
3716 =3079 7512 3080 JHZ 1011 iff Juap around if not
3717 = ;«
3718 =3078 51 PUSH CX ;> Save OX
3719 =3070 BE0848 nov SI,OFFSET SSB ;« SI (—  source offset
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372 0
372 1 =3C 7F 8B3 E F 8 4 7 nov D I , OnA60D R i» 01 (—  destination offset
3722 = 3C 83 8B0 EFF47 nov CX,DH6LEHG i« CX (—  sector size
372 3 = 30 87 01E 9 SH« CX, 1 i* De love WORDS
372 4 = 30 89 FC CLO !• incresenting
372 5 = i« R E 6  0 0 6 T 6 C 0 n fl A H 0:
3726 = 3C 86 F36 5 REP nov so i* Hove Special Sector Buffer into BAUS
372 7 = } t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
3728 = 30 80 59 POP CX !« Restore CX
372 9 = ;§
3730 = ;«
373 1 = 1011: ; t t

3732 = 30 80 880 100 nov BX.0001 » «  BX - nuiber of sectors of previous I/O
373 3 = 30 90 E96 200 3CF5 JHP 1030 !«* Junp to update variables for next I/O
3734 =
3 7 3 5 =
3736 s

373 7 = 1015: ! 8X - nuiber of sectors for I/O
3738 = 30 93 53 PUS H BX ■
373 9 = 30 94 291 EE847 SUB SECCHTjBX i SECCHT (—  re w i n d i n g  sectors for next I/O
3740 =
3 7 4 1 = 30 98 862 6 0 4 4 8 nov AHjßYTSEC 5
3742 = 30 90 8000 nov A L , 00 ! 6X (-- sector size
374 3 =3C 9E 80FC00 cnp 6 H, 00 »
3744 = 30 61 750 2 306 5 JHZ 1016 i
374 5 = »
374 6

«2roil 8080 nov 61,128 »
374 7 = 1016: i
374 8 = 30 65 F7E 3 nuL BX J • sectors for I/O gives 006 LEH6TH
374 9 = 30 67 63F F47 nov 0 n 6 LEHG,6 X i D 0 6 LEH6 < -  0 0 6  LEH GTH
375 0 = i
375 1 = 30 66 ES0 800 3085 CAL L IO ; Do i/o
375 2 = ; - - - - -
375 3 = 30 60 7202 3CB1 JC 1017 ; Juop if norial termination
3754 =3C6F 58 POP 6X i else flush STACK
375 5 =3C BQ 03 RET ; and return vith bad status in ERRBUF
375 6 = 1017: »
375 7 = 3C B1 58 POP BX i BX - nutber of sectors of previous I/O
375 8 = 30 82 E9 4 0 0 0 3CF 5 jnp 1030 ; Juop to update variables for next I/O
375 9 =
3760 s

376 1 =
3762 = 10: ; Disk I/O
3763 = »
376 4 = 30 85 600 748 nov 6L, RET RIES i 61 (-- retry counter
376 5 * 1020: 1
3 7 6 6 = 30 88 50 PUSH AX ! Save retry counter
376 7 = 30 89 E86 901 3E2 5 C6U. SETUP9 ; Set up C O I M A H D  STRING and DttA
376 8 = 30 60 E8F 401 3EB3 CAL L XUAIT •i Send C O n nAHO STRING to FDC
3769 =3C 8F E80 F02 3E01 CALL 6ETBTT ; Get STATUS BYTES
3 7 7 0 = 30 02 58 POP AX i Restore retry counter
3771 = r
3 7 7 2 =30 0 3 F 6 Q 6 F 4 4 7 C Q TES T ' E R R BUF.OC QH ; Test for norial teriination
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3773
377+ =3008 7502 3CCC JHZ 1021 ; Ji m p  m i  error
3775 =3CCA F? STC i Set status flag
3776 =3008 03 RET i Return with good status
3777 =
3778 = »
377? = 1
3780 = 1021: »
3781 =3000 F606F++708 TEST ERRBUF,08H ! Test for 'HOT READY'
3782 =3CD1 7+02 3005 JZ 1022 »
3783 =3CD3 F8 CLC ; Set status flag
378+ =300+ 03 RET i Return m e d i a t e l y  if disk ’HOT REAOY'
3785 = 1022: I
3786 =3005 F606F5+702 TEST ERRBUE*li02H ; Test for '«SITE PROTECTED’
3787 =3CDA 7+02 30DE JZ 1023 »
3788 =3000 F8 CLC i Set status flag
3789 =3000 03 RET ! Return m e d i a t e l y  if 'WRITE PROTECTED
3790 = 1023: 1
3791 =3CD£ F606F++780 TEST ERRBUF,80H i Test for ’» V A L I D  C O M ® '
3792 =3CE3 7+02 3CE7 JZ 102+ !
3793 =3CE5 F8 CLC i Set status flag
379+ =3CE6 03 RET i Return m e d i a t e l y  if ’» V A L I D  COHHAHD
3795 = I02+: 1
3796 =3CE7 FEC8 DEC AL 1 Decreoent retry counter
3797 =3CE? 7+08 3CF3 JZ 1025 i J i m p  to exit uith bad status
3798 = i
3799 =3CEB 50 PUSH AX ! Save retry counter
3800 =3CEC E88CQ0 3078 CALL OREST i Do a loo level RESTORE
3801 =3CEF 58 POP AX i Restore retry counter
3802 =3CFQ E9C5FF 3088 J«P 1020 i Do retries
3803 = 5
380+ = »
3805 : i
3806 = 1025: i
3807 =3CF3 F8 CLC , Set status flag
3808 =3CF+ 03 RET i Return uith bad status
380? =
3810 =
3811 = 1030: i Update variables for next I/O
3812 = f “
3813 = ' ! BX - nuober of sectors of previous I/O
381+ = 1
3815 =3CF5 833EE8+700 CltP SECCHT|0 i Check if another I/O is necessary
3816 =3CFA 7501 3CFD JHZ 1031 i J i m p  if necessary
3817 =3CFC 03 RET i Return if not necessary
3818 = 1031: »
381? =3CFD 8B16FF+7 ItOV OX.WIALEHS 1 DX <—  previous DtIA LEHSTH
3820 =3001 DIE« SHS DXt 1 »
3821 =3003 01EA SHR OX 11 I
3822 =3005 DIE« SHR DXf 1 f
3823 =3007 DIE« SHR OX, 1 i OX - previous OHA LEH6TH in paragraphs
382+ =3009 0116FD+7 ADD UORD PTR DrtAADDR+2,DX ; Update DOAADDR (SEOUEHT)
3825 =
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3828
3827 -3000 Q01EE747 800 SECTOR,8L i Update SECTOR variable
3828 =3011 800248 nov Rl.SECTR* i 81 (—  sectors per track
3829 =
3830 =3014 803EE34700 CUP CTLnOOE,00 i Check if CY1INDER HOHE
3831 =3019 7429 3044 JZ 1034 ; Jimp if CT1IN0ER BODE
3832 =
3833 = ; Hot crtiHOER nooE
3834 = »
3835 =3018 3806E747 CUP AL,SECTOR ; Check for legal SECTOR variable
3838 =301F 7203 3D24 J8 1032 i J imp if not Legst
3837 = J
3838 =3021 E992FE 3888 jup 101 i Do next I/O
3839 = 1032: !
3840 =3024 C606E74701 nov SECTOR,1 ; Set SECTOR to begin of track
3841 =3029 803EE84727 cup TR8CK.39 i Check if side 1 is full
3842 =3D2E 7407 3037 JZ 1033 ; Jusp if full
3843 = i
3844 =3030 FE08E847 1HC TR8CK i Increaent TRACK
3845 =3034 E97FFE 3888 jbp 101 ; Do next I/O
3848 = 1033: »
3847 =3037 C808E54701 nov HE80.1 i If side 1 is full
3848 =3D3C C808E84700 nov TR8CK,0 i then initialize for side 2
3849 =3041 E972FE 3888 jup 101 i Do next I/O
3850 = 1034: f
3851 = ; crtiHOER nooE
3852 = ! ' ■ "
3853 =3044 3806E747 cnp AL, SECTOR i Check for legal SECTOR variable
3854 =3048 7203 304D J8 1035 i Junp if not Legal
3855 = {
3858 =3048 E989FE 3888 jnp 101 f Do next I/O
3857 = 1035: f
3858 =3040 803EE54701 cnp HE80.1 i Check if cylinder is full
3859 =3052 7418 3088 JZ 1038 i Juip if full
3880 X f
3881 =3054 D0E0 S U 81,1 i 81 <-- sectors per cylinder
3882 =3058 3808E747 cnp 8L,SEC1Oft i Check if cylinder is fulL
3883 =3058 720E 3088 JB 1038 ! Jutp if full
3884 = »
3885 =3050 D0E8 SHR 81,1 i 81 <—  sectors per track
3888 g h 2808E747 sue SECTOR,81 ; Set SECTOR variabLe « t h i s
3887 =3082 C808E54701 nov HE80.1 i corresponding track with HERO 1
3888 =3D87 E94CFE 3888 jup 101 ! Do next I/O
3889 = 1038: i
3870 =3088 FE08E847 IHC TR8CK i Increment TRACK
3871 =3D8£ C808E54700 nov HE80.0 i Set HERO 0
3872 =3073 C808E74701 nov SECTOR,1 ; Set SECTOR to begin of cylinder
3873 =3078 E938FE 3B88 jttp 101 i Do next I/O
3176 = 
3875 =
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3876 =
3 8 7 7  =
3 8 7 8  =

3887 =
3888 = 
388? =
3 8 9 0  =
3891 *
3 8 9 2  =
3893 = 
389* =
3895 =
3896 =
3897 =
3 8 9 8  =
3899 =
3900 =
3901 =
3902 =
3903 = 
390* =
3905 =
3906 =
3907 =
3908 =
3909 =
3910 =
3911 =
3912 =
3913 = 
391* = 
3915 =

j i m i n i m m » m i H i i i H m n H H W H H H « i H i m n m i m H M i H H H « H H

ROUTINE NAHE: OREST

FUNCTION! Lou level RESTORE

ENTRY VIA: CALL

ENTRY CONDITIONS: DRV «triable is set

EXIT VIA! RETURN

EXIT CONDITIONS! a  - preserved
STATUS (returned in ERRBUF)

3917 = i
3918 = J
3919 = f
3920 =
3921 = OREST:
3922 =3078 8*02 NOV AN,02 i Special retry (or CP/N
3923 = i
392* = DRESTi: i Set UP CONtMND STRING
3925 = ? ' ""
3926 =3D7D C606EA*7D2 nov C0NSTR,2 ! CONNAND STRIKE ( -  LENGTH 2
3927 =3082 C6Q6EB*7Q7 NOV CONSTR+1,RESTORE! (-- RESTORE CONNAND
3928 =3087 AQE**7 nov AL.DRV 5
3929 =3D8A A2EC*7 nov COHSTR+2,AL ! (-- DRIVE NUHBER
3930 = »
3931 =3080 50 PUSH AX i Save retry counter

3932
3933 =3D8E E82201 3EB3 CALL XHAIT ; Send CONNAND STRING to FDC
393* = DREST2: !
3935 =3091 E * 13 IN AL,SYSSTA ; Nait on interrupt
3936 =3093 2*08 AND AL.D8 i Test DISK INTERRUPT BIT
3937 =3095 7*FA 3091 JZ DREST2 i Ji m p  if no interrupt
3938 = i
3939 =3097 E85B00 30F5 CALL DSIS ; Reset interrupt via Lov Level SENSE
39*0 = i INTERRUPT STATUS
39*1 = »
39*2 =3D?A 58 POP AX ! Restore retry counter
39*3 =3098 F606F++7C0 TEST ERRBUF,OCON i Test For nortal teriination
39** =30A0 7+0* 3DA6 JZ DREST3 ; Jutp if nortal teriination
39*5 = »
39*6 =3DA2 FECC DEC AN i Decreteot retry counter
39*7 =3DA+ 7507 3070 JHZ DRESTI i Do special retry !
39*8 = DREST3: ; Reasoa: KOTOS OFF 6 RESTORE in CP/N
39*9 =3DA6 C3 RET »
3950 =
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3951
3V52
3953
3954
3955 
3954
3957
3958
3959
3940
3941
3942
3943
3944
3945 
3944
3947
3948
3949
3970
3971
3972
3973
3974
3975 
3974
3977
3978
3979
3980
3981
3982
3983
3984
3985 
3984
3987
3988
3989
3990
3991
3992
3993
3994
3995 
3994

ROUTINE NAHE: DSEEK

FUNCTION: Lw level SEER 4 TRACK

ENTRY VIA: CALL

ENTRT CONDITIONS: FolLowins variables are set: 
DRV, HEAD, and TRACK

EXIT VIA: RETURN

EXIT CONDITIONS: CL -  preserved

STATUS (returned in ERRBUF)

3997 = DSEEK: i Set up COtMAHO STRIKE
3998 = »
3999 -30A7 C404EA4703 nov C0HSTR.3 ; connAND strike < -  length 3
4000 -3DAC C404E847DF nov COBSTR+1, SEEKTRK 9 < -  SEEK COMAHO
4001 =3DB1 A0E547 nov AL.HEAO i
4002 =3084 DOES SHL AL,1 !
4003 =3064 DOEO SHL AL,1 i
4004 =3088 0A04E44? OR AL.DRV 1
4005 =308C A2EC47 nov C0nSTR+2,AL i 1 -  DRIVE 4 HEAO
4004 =308f A0E447 nov AL,TRACK 1
4007 =30C2 A2E047 nov C0ttSTR*3,AL i ( -  TRACK
4008 = »
4009 =30C5 E8EB00 3EB3 CALL XUAIT ; Send COmtANO STRIKE to FOC
4010 Z DSEEKl: »
4011 =30C8 E413 IN AL.SYSSTA i Hait on interrupt
4012 =3DCA 2408 AND AL, 08 i  Test DISK INTERRUPT 8IT
4013 =3DCC 74EA 3DC8 JZ DSEEKl i juup i f  no in te rn e t
4014 Z f
4015 =3DCE E82400 30F5 CALL DSIS i Reset interrupt via Lw level SENSE
4014 Z i INTERRUPT STATUS
4017 =3001 C3 RET »
4018 =

D-79



4020 =
4021 =
4022 =
4023 =
4024 =
4025 =
4026 =
4027 = 
402« =
4029 *
4030 =
4031 =
4032 =
4033 =
4034 =
4035 =

ROUTINE NAHE: OREMID

FUNCTION: Lou level REOO 10
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064

(Used to set SECTOR SIZE)

ENTRY VIA: CM!

ENTRY CONDITIONS: Follotting variables are set: 
DRV and HEM

EXIT VIA: RETURN

EXIT CONDITIONS: STATUS and BYTES PER SECTOR (returned in ERRBUF)

4065 = DREAOID: i Set ue CONHAND STRIN6
4066 = f
4067 =3002 C606EA4702 NOV C0KSTR.2 i COHNANO STRIN6 ( - -  LEN6TH 2
4068 =3007 BOOA NOV ALiIDREAD i
4069 =3009 OA060348 OR AL,DENSITY t
4070 =3000 A2EB47 NOV COttSTR+l.AL i ( -  REM ID CONNAND
4071 =3DE0 A0E547 NOV ALiHEAD »
4072 =30E3 DOEO SHL ALil »
4073 =3DE5 OOEO SHE AL, 1 »
4074 =30E7 DA06E447 OR AL,ORV f
4075 =3DEB A2EC47 IWV C0NSTR*2,AL i ( -  DRIVE 6 HEAD
4076 = f
4077 =3DEE E8C200 3EB3 CALL XNAIT i Send COKNAND STRIKE to FCB
4078 =3DF1 E8ODO0 3ED1 CALL 6ETBYT i 6et STATUS BYTES (sector size)
4079 =30F4 C3 RET »
4080 =
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ROUTINE HAUE: DSIS

FUNCTION: Lou level SENSE INTERRUPT STATUS 
(used to reset interrupt)

ENTRY VIA: CALL

ENTRY CONDITIONS: NONE

EXIT VIA: RETURN

EXIT CONDITIONS: STATUS (returned in ERRBUF)

+081 =
♦082 =
♦083 =
♦08+ =
♦085 =
♦088 =
♦087 =
♦088 =
♦ 0 8 9  =
♦090 =

♦091 
♦092 =
♦093 =
♦09+ =
♦095 =
♦096 »
♦097 =
♦098 =
♦099 =
♦100 =
♦101 =
+102 =
♦ 103 «
♦10+ =
♦105 =
♦ 106 =
♦ 107 =
♦  1 0 8  =
♦ 109 =
♦110 =
♦  111 =

♦112 =
♦113 =
♦  11+ =
♦ 115 =
♦116 =
♦ 117 =
♦ 118 «
♦ 119 - 
♦120 =
♦121 =
♦122 =
♦123 =
♦12+ =
♦125 =
♦126 «
♦127 =
♦128 =30F5 C606EM701
♦ 129 =3DFA C606EB+708 
♦130 =
♦131 =3DFF E8B100 3EB3
♦132 =3E02 E8CCOO 3E01
♦133 -3E05 C3 
♦13+ =

DSIS:

nov COttSTR r 1
nov COnSTR+1,FDCSIS

CALL XUAIT
CALL 6ETBYT
RET

Set »f COIffiAHQ STEINS

COIfflAND STEINS ( -  LENSTH 1
( - -  FDCSIS COfflWO

Send COtKAND STEINS to FDC 
Set STATUS BTTES
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4135 =
4136 =
4137 =
4138 =
4139 =
4140 =
4141 =
4142 =
4143 =
4144
4145
4146
4147
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194

-
i
5
!

ROUTINE NAHE: DFORtiAT

=

»
i
»
»
i
5

FUNCTION: Loe level FORtlAT A TRACK

=

»
»
?
t

ENTRY VIA: CALL

- i
» ENTRT CONDITIONS: Follw ins variables are set:

= 1 DRV, HEAD, TRACK, PATTERN

=
5
!
»

and DHAADOR (SEGflEHT and OFFSET)

=

»
»
!
»

EXIT VIA: RETURN

s
»
» EXIT CONDITIONS: STATUS (returned in ERRBOF)

OFORtWT:
3E06 BIOS HOV CL,NRITFNT i CL ( -  FORtlAT C O M M )
3E08 C606014848 nov DHAFUKC.OHAREAD ! OHAfUHC ( -  REM) OHA COIMÄHO
SHOD 8700 HOV OH,00 i
3E0F 8A1E0248 ItOV BL.SECTRK i
3E13 01E3 SHL IX, 1 i
3E15 01E3 BKL 8X,1 1
-3E17 891EFF47 HOV O H A L E H M X ; DHALENS ( -  OHA LEN6TH (SECTRK<4)

-3E18 E85C00 3E7A CALL SETUP6 i Set up COtltlAHD STRIKE and DHA
-3E1E E89200 3EB3 CALL XIIAIT ; Send COMtANO STRIKE to FDC
=3E21 E8AOOO 3ED1 CALL 6ETBYT i Set STATUS BYTES
3E24 C3 RET !
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*195
*196
*197
*198
*199
*200
*201
*202
*203
*20*
*205
*206
*207
*208
*209
*210
*211
*212
*213
*21*
*215
*216
*217
*218
*219
*220
*221
*222
*223
*22*
*225
*226
*227
*228
*229
*230
*231
*232
*233
*23*
*235
*236
*237
*238

H H H M H H H H H H H H H H H H l H I H H H H H I H H W H H H H H H H H m H H

ROUTINE HOHE: SETUP9

FUNCTION: Set up (9 byte) COHIMNO STRING mi DUS

ENTRY VI«: CALL

ENTRY CONDITIONS: Cl -  CON««®
Folloving variables ere set: 
DBAADDR (SE6NENT mi OFFSET! 
DHALEH« mi DHAFtWC

EXIT VIA: RETURN

EXIT CONDITIONS: NONE

D-83



SETUP?:

+239 =
4240 =
4241 =
4242 =
4243 =3E25 E87FFF 3047 C4LL DSEEK 5 F irst do Loy Level SEEK A TRACK
4244 = !
4245 =3E28 C404E4470? now COnSTR,? i COtlHAHD STRIN6 ( -  LENGTH 9
4244 =3E2D 040E0348 08 CL,DENSITY 5
4247 =3E31 803EE34700 cnp CYLnOOE.OO i
4248 =3E34 7503 3E3B JHZ SETI 5
424? = I
4250
4251 =3E38 80C?80 08 CL,80H !
4252 = SETI: !
4253 =3E38 880EEB47 now C0nSTR+l,CL » FUNCTION L DENSITY L HT
4254 =3E3F 40E54? nov 4L.HE40 »
4255 =3E42 D0E0 SHL 4L,1 1
4254 =3E44 OOEO SNL 4L.1 »
4257 -3E44 0404E447 OR 4L,DRV t
4258 =3E44 42EC47 nov C0nSTR+2,4L J DRIVE l HEAD
425? =3E40 A0E447 nov 4L.TR4CK 1
4240 =3E5fl 42ED47 nov C0nSTR+3,4L ! (- TRACK
4241 =3E53 40E547 nov 4L.HE40 i
4242 =3E54 02EE47 nov C0nSTRt4,4L aSäii

4243 =3E5? 40E747 nov 4L,SECTOR »
4244 =3E5C 42EF47 nov C0nSTR+5,4L ? < ~  SECTOR
4245 =3E5F 400448 nov 4L.BYTSEC !
4244 -3E42 42F047 nov C0tlSTR+4,4L i <- BYTES PER SECTOR
4247 -3E45 400248 nov 4L.SECTRK ?
4248 =3E48 42F147 nov C0HSTR+7,AL » ( -  SECTORS PER TRACK
424? =3E4B 400548 nov 4L.6PL I
4270 =3E4E 42F247 nov C0nSTR+8,4L ; {“  6AP LENGTH
4271 =3E71 C404F347FF nov COnSTR+?,OFFH i DTL
4272 = i
4273 =3E74 £88100 3EF4 C4LL 004 i In it ia liz e  DHA
4274 =3E7? C3 RET !
4275 =
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4276
4277
4278 
427?
4280
4281
4282
4283
4284
4285 
4284
4287
4288 
428? 
4290 
42? 1
4292
4293
4294
4295 
4294
4297
4298 
429?
4300
4301
4302
4303
4304
4305 
4304 
430? 
4308 
430?
4310
4311
4312
4313
4314
4315 
4314
4317
4318 
431?
4320
4321

ROUTINE HAUE: SETUPS

FUNCTION: Set up (4 byte) COHMHD STRING rad DM

ENTRY VIA: CALL

ENTRY CONDITIONS: CL -  (FORMT) COMANO
F o llw in j variables are set:
DflAAODR (SESNENT rad OFFSET)

0MLEN6 rad DMFUNC

EXIT VIA: RETURN

EXIT CONDITIONS: HONE
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4322 =
4323 SETUP4 !
4324 =3£70 E82AFF 3007 COLL D5EEK ; F irst do Loo level SEEK A TRACK
«2 5 = »
4324 =3E7D C404E04704 nov C0nSTRi4 J COflflANO STRING < -  LENGTH 6
4327 «E82 OOOEQ348 0« CLiDEHSITT »
4328 «E84 880EEB47 nov COtlSTR+l,CL r < -  FUNCTION 4 DENSITY
4329 « E U  00E547 nov OL,HEM »
4330 «E80 D0E0 SHL OL» 1 i
4331 «E8F OOEO sn OL» 1 5
4332 «E91 0004E447 OR OL,DRV i
4333 «E95 02EC47 nov COnSTR+2, AL i < ~  DRIVE 4 ICAO
4334 «E98 000448 nov OL.BVTSEC 1
4335 -3E90 A2ED47 nov COnSTR+3,AL ? BYTES PER SECTOR
4334 =3E9E 000248 nov OL,SECTRK 5
4337 «E01 A2EE47 nov C0nSTR+4,0L ; <“  SECTORS PER TRACK
4338 =3EA4 C404EE4750 nov C0nSTR+5»50H i ( - -  GAP LENGTH
«39 «E09 000448 nov OL,PATTERN !
4340 -3E0C 02F047 nov C0TiSTR+6,0L i < -  PATTERN
4341 = ?
4342 -3E0F E84800 3EF0 COLL DDO y In it ia lize  DIM
4343 =3ES2 £3 RET i
4344 =
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43«
4344
4347
4348 
434? 
4380
4351
4352
4353
4354
4355 
4354
4357
4358
4359
4340
4341
4342
4343
4344
4345 
4344
4347
4348 
434?
4370
4371
4372
4373
4374
4375 
4374
4377
4378 
437?
4380
4381
4382
4383

ROUTINE HOHE: XftölT

FUHCTIOK: Send COMAHD STRIKE to EDO

ENTRY VI«: C«U.

ENTRY CONDITIONS: HOHE

EXIT VI«: RETURN

EXIT CONDITIONS: CL -  preserved

4385 »
4384 t
4387 I
4388 =
4389 = XHAIT:
4390 =3EB3 E83200 3EE8 CALL NOTORCK ! SWITCH ROTOR OH
4391 =
4392 -3EB4 882EEM7 ItOV ch. cohstr ; CH <~  C OSS'S STRIHS LEHETH
4393 =3EBA BBEA47 NOV 8X,OFFSET COHSTR! BX ( -  ftddr of CONNAMO STRIKE
4394 = XIMIT1:
4395 =3EB0 43 INC bx ;
4394 =3EBE E82000 3EE1 CALL FDCRDY i Wait until FDC is ready
4397 =3EC1 8«07 NOV ALrBYTE PTR IBXIi «L ( -  next COMtAHO STRIKE byte
4398 =3EC3 E451 OUT ocono.AL ; Send byte to FDC
4399 =3EC5 FECO DEC CH i Decrenent counter
4400 =3EC7 75F4 3EBD JK2 xuftiTi ; Loop until last byte
4401 =
4402 =3£C? E81500 3EE1 call FDCROT i Wait until FDC is ready
4403 =
4404 =3ECC BOO? nov «1,07 ;
4405 =3ECE E42« OUT dhahb. al ; Disable Ott« CHANNEL
4404 =3ED0 C3 RET
4407
4408
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440?
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451
4452

ROUTINE NAHE: 6ETBYT

FUNCTION: Set STATUS BYTES into ERRBUF

ENTRY VIA: CALL

ENTRY CONDITIONS: NONE

EXIT VIA: RETURN

EXIT CONDITIONS: NONE

4453 6ETBYT: f
4454 =3E01 8BF447 tiov BX,OFFSET ERRBUF;
4455 = 6ETBYT1: i
4456 =3ED4 E451 IN AL.FDCRA ;
4457 =3ED6 8807 now BYTE PTR [BX3,AL;
4458 =3ED8 43 INC BX ;
445? =3ED9 £80500 3EE1 CALL FOCROY ;
4460 =3EDC A840 TEST AL,40H ;
4461 =3EDE 75F4 3ED4 JNZ 5ETBYT1 ;

4462
4463 =3EE0 C3 RET i
4464 =
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4445
« 4 6
4447
4448 
444?
4470
4471
4472
4473
4474
4475 
4474
4477
4478
4479
4480
4481
4482
4483
4484
4485 
4484
4487
4488 
448?
4490
4491
4492
4493
4494
4495 
4494 
« 9 7
4498
4499
4500
4501
4502
4503
4504
4505 
4504
4507
4508
4509
4510
4511
4512
4513
4514

-

»
I
i

ROUTINE HAKE: FOCROY

=

f
i
»
»
»
»

FUNCTION: Unit until FDC is ready

»
}
i
!

ENTRY VIA: CALI

»
i ENTRY CONDITIONS: NONE

B IT  VI«: RETOOK

EXIT CONDITIONS: NONE

FDCROT:
-3EE1 E450 IN ALiOSTAT
=3EE3 A880 TEST 01,80S
=3EE5 74FA 3EE1 JZ FOCROY

=3EE7 C3 RET

f t  ( -  DISK STATUS 
Test IIASTER REQUEST BIT
Juep i f  no IIASTER REQUEST (Hans: in execution) 

Return i f  FDC is ready
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«15
«16
«17
6518
«1?
«20
♦521
«22
«23
«26
«25
« 2 6
« 2 7
« 2 8
«2?
« 3 0
«31
« 3 2
♦533
« 3 6
♦535
♦536
♦537
«38
♦53?
«♦0
«♦ 1
« ♦ 2
♦563
♦544
♦545
«♦ 6
♦547
4548
454?
4550
4551
4552
4553
4554
4555
4556
4557
4558

ROUTINE HAUE: NOTORCK

FUNCTION: Check i f  ootor is on

ENTRY VI«: CALL

ENTRY CONDITIONS: HOHE

EXIT VIA: RETURN

EXIT COHQITIOHS: Itotor is os

♦55? = nOTORCK: i
4560 =3£E8 E413 IH . Al.STSSTA i «L ( - -  SYSTEN STATUS
4561 =3EEA 2401 AND «1,01 ; Test DISK ROTOR OH BIT
4562 =3EEC E614 OUT nOTOROH.AL i Switch id tor on
4563 =3EEE 7501 3EF1 JHZ NOTORCKl 1
4564 =3EFQ C3 RET i  Return i f  n to r  iu s  on
4565 = nOTORCKl: !
4566 -3EF1 BBFFFF nov BX.OFFFFH ; Unit sone tise i f  notor ins off
♦567 = U0T0RCK2: i

♦568
♦56? =3EF4 D40A AAH ; (83)
4570 =3EF6 46 DEC BX ; ( 2)
4571 =3EF7 75FB 3EF4 JHZ H0T0RCK2 ; ( 8) = ?3 CLOCKS t  FFFF = 1 sec
4572 S !
4573 =3EF? C3 RET i
4574 =
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4575
4576
4577
4578
4579
4580
4581
4582
4583
4584
4585
4586
4587
4588
4589
4590
4591
4592
4593
4594
4595
4596
4597
4598
4599
4600
4601
4602
4603
4604
4605
4606
4607
4608 
4409 
4610
4411
4412
4613
4614
4615 
4416
4617
4618 
4419

ROUTINE W B  084

FUNCTION: DNA routines

ENTRY VI«: M U .

ENTRY CONDITIONS: F o U o u i n j  variables are set:
DHAA0DR (SESNEHT and OFFSET) 
DtlALENO and DKAFUHC

EXIT VI«: RETURN

EXIT CONDITIONS: HONE
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«20
4-621
4422 =3EFA 400148

OHA:

nov ALiDnAFUHC

»

J DHAFUHC <-- OHA FUHCTIOH
4423 =3EFD E426 OUT DltAnOi AL ; OUT nooE
4424
4425 II 

II 

-n T
I A1FD47 nov A2,DttAADDR42 ; AX ( - -  DttA SEGtlENT

4424 =3FQ2 D1E0 SHL AXy 1 »
4427 =3F04 DUO SHL AXt 1 r
4428 =3F04 D1E0 SHL AX, 1 »
4429 =3F08 DUO SHL AX, 1 i
4430 =3F0A 03Q4FB47 ADO AXyDHAAOO« ; AX <-- absolute addr within BANK
4431 =3F0E E424 OUT COAD.AL ; OUT DttA ADDR low
4432 =3F10 8AC4 nov AL,AH »
4433 =3F 12 E424 OUT CDAD.AL ; OUT DttA ADDR hifh
4434
4435 =3F 14 A1FF47 nov A3,DUALEM« f AX < -  DIM LENGTH
4434 =3F17 48 DEC AX »
4437 -3F18 E427 OUT COTC.AL ; OUT DttA LENGTH low
4438 -3F1A 8AC4 nov AL,AH »
4439 =3F1C E427 OUT CDTC.AL ; OUT DttA LENGTH hifh
4440
4441 =3F1E 8400 nov DH, 00

»
r

4442 =3F20 B2E0 nov DL.BA44K 5 OX -  BANK 0 in itia lisa tion
4443 =3F22 800200 ADC DL,00 ; DX -  next BANK i f  SE6NENT ♦ OFFSET ) M
4444
4445 =3F25 A1FD47 nov AX, DHAADDfi+2 v AX <— DttA SEGtlENT
4444

8

DOEC SHfi AH, 1 i
4447 =3F2A DOEC SH» AH, 1 r
4448 =3F2C DOEC SH« AH, 1 »
4449 =3F2E DOEC SH« AH, 1 »
4450 =3F30 02D4 ADO DL,AH ; OX BANK SELECT PORT
4451
4452 =3F32 E£ OUT DX.AL ; SELECT BANK
4453
4454 =3F33 8003 nov AL,03 i
4455 =3F35 E42A OUT DnAHB.AL ; Enable FDC CHANNEL
4454
4457
4458
4459

=3F37 C3 RET »
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«4 0  IF HOT LOADER JIOS
«41
«42
«43 = 1HCLU0E CsUIPWC.SEG
«4 4 = »
4445 = J H H H H H If
«4 4 = f
4447 = i» CHECK IF UIHCHESTER DRIVE IS «
«4 8 = i» COHHECTED AHO POUERED OH. «
4449 = r* «
«7 0 = !» EXIT: ZERO FLAG OH = DRIVE READY t
«71 = «
« 7 2 = j l lU H lH H i m i t
4473 = f
«7 4 = FIXREAOY
4475 =3F38 8055 nov AL.55H
4474 =3F3A E4C4 OUT CYLLO.AL »OUTPUT PATTERN TO R/B PORT
4477 =3F3C BOAA nov ALiOAAH
«78 =3F3E E4C3 OUT SECHOiAL
«79 =3F40 E4C4 IH ALfCYLLD iREAO PATTERN BACK AND COMPARE
«80 =3F42 3C55 cup AL.55H
4481 =3F44 7504 3F4A JNZ FIXREADYl
« 8 2 =3F44 E4C3 IH ALiSECHO
4483 =3F48 3CM cnp ALiOAAH
« 8 4 = FIXREADYl:
4485 =3F4A C3 RET
4484 = 1
4487 = i
« 8 8 = } m H H H U iH H H H H H H H H H H H H IH H «
4489 = i* «
« 9 0 = ; •  VIHCHESTER DISK DRIVER «
4491 = i« i
« 9 2 = i« EHTRY: PARAHETER BLOCK FILLED UP t
4493 = i *  EXIT: STATUS BYTES IH PARMI. «
« 9 4 = i * BLOCK UPDATED AHD ALL i
«95 = !» REGISTERS SAVED. «
« 9 4 = jH H IW H H i
«97 = i
« 9 8 = i
4499 =3F4B 50 FIXDR: PUSH AX
4700 =3F4C 53 PUSH BX
4701 =3F4D 51 PUSH CX
4702 =3F4€ 52 PUSH DX
4703 =3F4F A10C48 nov AXiHORD PTR HIPAR+2 »GET LOGIC SECTOR NUMBER
4704 =3F52 891100 nov CX, 17
4705 S3F55 BA0000 nov DXiO
4704 =3F58 F7F1 DIV CX »CALCULATE CYL/HEAO
4707 =3F5A 50 PUSH AX
4708 =3F58 8AC2 nov AL,DL
4709 =3F5D E4C3 OUT SECHOiAL »SET SECTOR NUMBER
4710 =3F5F 8A1E0A48 nov BL,BYTE PTR UIPAR »GET DISK UNIT *
4711 =3F63 8AFB nov BH,BL
4712 =3F65 81E30104 AHD BX.0401H
4713 =3F69 D0C7 ROL BH, 1 ;SET DRIVE
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4714
4715 =3F6B Q60F OR BLtBH ;SET UHIT
4714 =3F60 D0C3 ROL 81,1
4717 =3F6f 58 POP 6X
4718 =3F70 50 PUSH 6X
4719 =3F71 2401 680 6L.01H •GET HE60 BIT
4720 =3F73 06C3 OR 61,81
4721 =3F75 OC60 OR 6L.SDHREG (ECC/CRC 68D BYTES PER SECTOR
4722 =3F77 E6C6 OUT SDH,6L iSET ECC/CRC-BYTES/SECT-DRIVE-HE6D
4723 =3F79 58 POP 6X
4724 =3F7A D1C8 ROR 6X,1
4725 =3F7C E6C4 OUT CYLL0.6L i SET CYUHOER 108
4726 =3F7E 80E403 680 68,038
4727 =3F81 8AC4 nov 61,68
4728 =3F83 E6C5 OUT CYLHI.6L fSET CYLINDER HIGH
4729 =3F85 E4C7 18 6L.ST6T iGET DISK ST6TUS
4730 =3F87 A20E48 nov BYTE PTR UIP6R+4,61
4731 =3F86 2480 680 6L.C8USY iCHECK IF COHTROllEfi BUSY
4732 -3F8C 7516 3F64 J8Z FIX03
4733 =3F8E 600848 nov 6L.BYTE PTR 8IP6R+1
4734 =3F91 E6C7 OUT COWO,61 iSET FUNCTION
4735 =3F93 24F0 680 61.0F0H
4736 =3F95 3C20 CBP 61,8IRE6D
4737 =3F97 7416 3F6F JZ RD iGO RE6D D6T6
4738 =3F99 3C30 enp 61.UI8RITE
4739 =3F9B 744E 3FE8 JZ 181 ;u URITE D6T6
4740 =3F90 3C50 enp 61,F0RTMT
4741 =3F9F 7446 3FE7 JZ URO iGO F0Rn6T ONE TRACK
4742 =3F61 E95BOO 3FFF jnp UR2 iSEEK OR RESTORE
4743 =3FA4 E4C6 FIXD3: 18 61,SDH
4744 =3F66 0C18 OR 6L.18H
4745 =3F68 E6C6 OUT SDH,61 iCLEAR DISK 16HP
4746 =3F66 56 POP DX
4747 =3F68 59 POP ex
4748 =3F6C 58 POP BX
4749 =3F60 58 POP 6X
4750 =3F6E C3 RET
4751 = »
4752 = !
4753 = »
4754 »
4755 = * RE60 ROUTIHE t
4756 = »
4757 = f
4758 =3F6F E81F00 3FD1 RD: C6LL 166IT ;86IT UNTIE RE6D C0HP1ETE
4759 =3FB2 IE PUSH DS
4760 =3FB3 88 IE1248 nov BX.UORD PTR UIP6R+8 iGET OFFSET
4761 =3FB7 8E1E1048 nov DS.UORD PTR HIP6R+6 iGET SEGHEHT 6DDR.
4762 -3FBB B90002 nov CX,512 iINPUT COUNT
4763 =3FBE E4C0 RD2: 18 61.D6T6 i INPUT D6T6
4764 =3FC0 8807 nov BYTE PTR1BX1.61 iSAVE INPUT
4765 =3FC2 43 IHC BX
4766 =3FC3 E0F9 3FBE LOOP8Z R02 iCOHTINUE UHTI1 611 BYTES 18 BUFFER
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m i
4768 = iBUT STOP BEFORE BUFFER AOOR. WRAP AROUND
476? =3FC5 83F900 cnp CX,0
4770 n ■n s 7404 3FCE JZ RD4
4771 =3FCA E4C0 RD3= IO AL,DATA ;CLEAR CONTROLLER BUFFER
4772 =3FCC E2FC 3FCA LOOP RD3
4773 =3FCE IF R04: POP OS
4774 =3FCF EB03 3FA4 JHPS FIXD3
4775 »
4776 = J
4777 s »
4778 = 5 f OAIT ROUTINE •
477? • I
4780 = »
4781 =3FD1 E4C7 M IT : IN ALiSTAT JGET STATUS
4782 =3FD3 2480 MO AL,CBUST
4783 =3FD5 75FA 3FD1 JHZ OAIT {LOOP UNTIL DISK READY
4784 =3FD7 E4C7 IO ALiSTAT
4785 =3FD? A20E48 now BYTE PTR 1BIPAR+4,AL iSAVE STATUS
4786 =3F0C 0008 RC8 ALil
4787 =3FDE 7201 3FE1 JC ER1 iJUHP IF ERROR C0W1ITI0H
4788 =3FE0 C3 RET
478? = »
47?0 =3FE1 E4C1 ERls IN AL.OIERROR {SET ERROR STATUS
4791 =3FE3 A20F48 nov BYTE PTR UIPAR*5,AL ;SAVE STATUS
4792 =3FE6 C3 RET
4793 = r
4794 } IH H H m t ltH tH H H IH t tH
47?5 = » « ORITE ROUTINE *

4796 - ! I H lH H H m H H IH H U H H «
4797 * i
4798 =3FE7 8011 URO: nov AL,17
47?? =3FE? E6C2 OUT SECNT,AL ;SET SECT COUNT FOR FORIMT
4800 i
4801 =3FEB IE UR: PUSH OS
4802 =3FEC SB  IE 1248 nov BXfOORO PTR VIPAR+8 ;BUFFER ADDR.(OFFSET)
4803 =3FF0 8E1E1D48 nov OS,NORD PTR OIPAR+6 {BUFFER ADDR.(SEtnEOT)
4804 =3FF4 890002 nov CX.512 {INPUT COUNT
4805 =3FF7 8007 WRl: nov AL,BYTE PTRIBXT {SET BYTE FRON BUFFER
4806 =3FF? E6C0 OUT DATA,AL {OUTPUT DATA
4807 =3FFB 43 IOC BX
4808 =3FFC E2F9 3FF7 LOOP 0R1
480?

U
i

U
-

&II IF POP DS
4810 =3FFF E8CFFF 3FD1 m i CALL OAIT {OAIT UNTIL FUHCT. COMPLETE
4811 =4002 EMO 3FA4 JtlPS FIXD3
4812 = !
4813 = I
4814 = »
4815
4816 ENOIF
4817
4818
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« I V
«20
«21
«22
«23
«24
« 2 5
4823
« 2 7
4828
«29
4830
« 3 1
4832
4833
4834 
« 3 5  
4833 
«37  
4838 
« 3 9  
« 4 0
4841
4842
4843

IHttUOE C:KBDHffiC.SE6

1
)
1
1
J
i
1

}

« 5 3
4857
4858
4859
4830
4831
4832
4833
4834
4835 
4833 
4837 
4 8 «  
4839 
« 7 0
4871
4872
4873
4874 
«75  
4873 
4877

IIHHHHHHHIHimmiHIHHHmHimHtMHHilXIH

i»
!» 
i« 
i» 
i *
!»

ROUTINE HAIS: KEYST 
FUNCTIONS GET KBD STATUS

ENTRY VIA: JUHP 
ENTRY CONDITIONS: NONE

;•  EXIT VIA: RETURN (TO BOOS) 
i« EXIT CONDITIONS: AC = 00 - )  HO CHARACTER READY 
!» AL = FF -> CHARACTER READY
i»

KEYST:
4878 =4004 803E1448FF CUP FUNACTiOFFH i CHECK IF FUNCTION ACTIVE
4879 =4009 7407 4012 JE CHAR JfEADY 1 IF SO RETURN
4880 =4008 E441 IN ALi BYTE PTR RSKEY ! FOR PERFORNANCE REASONS, THE 'IH ' IS

DONE HERE
4881 = 1 (NOT IN THE PIN)
4882 =4000 2401 AND ALKBDAT83 i CHECK FOR CHARACTER READY
4683 =400F 7501 4012 JN2 CHARJEADY
4884 =«11 C3 RET i AL = 00 -> NO CHAR. READY
4885 =
4883
4887 = CHARJiEAOY:
4888 =4012 HOFF nov ALiOFFH ! AL = FF - )  CHAR. READY
4889
4890 = REYSTJNO:
4891 =4014 C3 RET
4892
4893
4894
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+895
+894
+897
+898
+899
+900
+901
+902
+903
+90+
+905
+904
+907
+908
+909
+910
+911
+912
+913
+91+
+915
+914
+917
+918
<919
+920
+921
+922
+923
+92+
+925
+924
+927
+928
+929
+930
+931
+932
+933
+93+
+935
+934
+937
+938
+939
+9+0
+9+1
+9+2
+9+3
+9++
+9+5
+9+4
+9+7

ROUTINE HOHE: KEYIN 
FUNCTION! SET CHARACTER FROH KBD

ENTRY Vlft! JUIIP 
ENTRY CONDITIONS: NOK

EXIT V W :  RETURN (TO BDOS)
EXIT CONDITIONS: 4L = CHARACTER

s KEYIN:
=+015 803E1++8FF CUP FUNACT, OFFH ; CHECK FOR FUNCTION ACTIVE
= + D W  7+3A +054 JE KEYIN2 i IF SO JUIff
= KEYINl:
=+01C E8E201 +201 CALL KBD IN i SET CHAR. FROH KBD PIH
=+01F 3C9E Off AL.9EH i CHECK FOR HEBREH ON
=+021 7++9 +04C JZ HEBREU OH
=+023 3C9F Off AL.9FH i HEBREH OFF?
=+025 7++C +073 JZ HEBREU.OFF
=+027 3CA0 Off AL.DAON
=+029 72+0 +048 JB KEYIHJHO i RETURN VALUES ( A0
=+02B 3CB3 Off AL,0B3N
=+02D 7410 +03F J8E FUN.CHECK i A0 - B3 -1 FUNCTION KEY VALUE
=+02F 3CC0 Off AL.DCOH
=+031 72E9 +01C JB KEYINl ; B+ - BF -) INVALID ENTRY
=+033 3CD3 Off AL.0D3H
=+035 7408 +03F JBE FUN CHECK ! CO - D3 -> FUNCTION KEY VALUE
=+037 3CE0 Off AL.OEOH
=+039 72E1 +01C JB KEYINl i D+ - OF -) INVALID ENTRY
=+038 3CF3 Off AL.0F3H
=+030 77D0 +01C JA KEYINl i EO - F3 -> FUNCTION KEY VALUE

* FUN.CHECK:
=+03F 2E803E8F2500 CNF CONFISFLiOOH i CHECK FOR C0HFI6-FLA6 SET
=+0+5 772+ +048 JA KEYINJND ; IF SO RETURN FUNCTION CHAR.
=+0+7 E83000 +07A CALL FUNSET i SET POINTER TO START ADDR. OF
=+0+A 300000 Off AX.OOH ! IF FUNCTION LENGTH = 0 -> INV!
=+0+0 7507 +054 JNZ KEYIN2
=+0+F C4041++800 nov FUNACT,0 i RESET FUNCTION ACTIVE FLAS
=+05+ EBC4 +01C JlffS KEYINl

- KEYIN2:
=+054 8B1E15+8 nov BX, FPOIHTER

D-97



4948
m i =405A 8A07 nov AL, IBXI ; GET FUNCTION CHARACTER
4950 =405C FF061548 INC FPOINTER ! POINT TO NEXT CHARACTER OF FUNCTION
4951 =4060 FF0E1748 OEC FCHARCNT ! DECREMENT FUNCTION LENGTH
4952 =4064 7505 4068 JN2 X E Y I N j N O i HAS IT THE LAST CHARACTER?
4953 =4066 C606144800 nov FUNACT,OOH i IF SO, RESET FUNCTION ACTIVE FLAG
4954 =
4955 = KEYINJND:
4954 =4068 C3 RET
4957 =
4958 = HEBREU.ON:
4959 =406C C6063B48FF nov HEBREU,OFFN
4960 =4071 EBA9 401C JHPS KEYIN1
4961 =
4962 = HEBREU.OFF:
4943 =4073 C6063B4800 nov HEBREU,DON
4964 =4078 EBA2 401C JltPS KEYIN1

4945
4966 =
4967 = j H H H U l i i l H I H H I H H H H i H H H H H H I H H I i H H I H H H

4968 = ;« t

4969 = ;« ft
4970 = ;« ft
4971 = ; t »
4972 = ;« ROUTINE NAHE: FUNSET «
4973 = ;« FUNCTION: SET START ADDRESS OF FUNCTION *
4974 = ;* «
4975 = ;* ENTRY VIA: CALL «
4976 B ;« ENTRY CONDITIONS: AL = FUNCTION NONBER •
4977 = ;» t

4978 = ;» EXIT VIA: RETURN t

4979 = ;* EXIT CONDITIONS: FPOINTER = START ADDR. OF FUNCTION *
4980 = ;« FCHARCNT = LENGTH OF FUNCTION «
4981 = ;* FUNACT = FF -) FUNCTION ACTIVE «
4982 = ;« i
4983
4984 =

4985 =
4986 =
4987 = FUNSET:
4988 =407A 24IF AND AL.01FH ; CLEAR BITS 8...6
4989 =4070 3014 CNF AL,20
4990 =407E 7713 4093 JA FUNSET_END ; FUNCTION HR. > 20 -> INVALID FUNCTION
4991 =4080 8AC8 nov CL,AL
4992 =4082 FEC1 INC a
4993 =4084 E80000 4094 CALL 6ETFP0S ! GET POSITION OF FUNCTION IN FUNTBL.
4994 =4087 A31748 nov FCHARCNT,AX i LENGTH OF FUNCTION -) FCHARCNT
4995 =408A 89IE1548 nov FPOINTER,BX i SAVE START ADDRESS OF FUNCTION
4996 =408E C6061448FF nov FUNACT,OFFH ; SET FUNCTION ACTIVE FLAG
4997 =
4998 = FUNSETJND:
4999 =4093 03 RET
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5000
5001 =

5002 =

5003 = ;« «

500« = ;t t

5005 = i* «

5006 = ;* f

5007 = ;« ROUTINE NOHEs OETFPOS «

5008 = ;« FUNCTION: 6ET POSITION OF FUNCTION IN FUNCTION TABLE #

5009 = ;«

5010 = ;# ENTRY VIA: CALL *

5011 = ;« ENTRY CONDITIONS: a  = FUNCTION NUTIBER #

5012 = ;i *
5013 = ;« EXIT VIA: RETURN i

501+ = ;* EXIT CONDITIONS: AX = FUNCTION LEN5TH t

5015 - ;« BX = START ADDRESS IF FUNCTION »

5018 = ;* *

5017 H H H m m m m m

5018 =

5019 =

5020 =

5021 = 6ETFP0S:
5022 =4094 808025 HOV BP,OFFSET FUNCJABLE i GET START ADDRESS OF TABLE
5023 =4097 BE0000 HOV 51,0000«
502+ =4Q9A 8500 HOV CH.OOH ; CX = COUNTER
5025 =

5026 = 6ETFUH:
5027 =4Q9C 8802 HOV AX,EBP+sn ; SET LENGTH OF TABLE ENTRY
5028 =409E 03FD ADD SI,AX ; ADO LENGTH OF ENTRY TO OFFSET POINTER
5029 =40AO E2FA +09C LOOP 6ETFUN
5030 =
5031 =40A2 +8 DEC AX
5032 =40A3 +8 DEC AX ; DECREHENT LENGTH
5033 =40A4 2BF0 SUB si,ax ; HE NON POINT TO THE END OF THE
5034 =40A6 8BDE HOV b x ,s i ; FUNCTION, SO SUBTRACT THE LENGTH
5035 =40A8 0300 ADD BX.BP ; TO GET THE START ADDRESS
5036 =

5037 = 6FPJS0:
5038 =40AA C3 RET
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5039
5 0 «
5041 =
5 0 « ;« t
5043 ;* ft
5044 = ;« ft
5045 = ;i ft
5044 = ;« ROUTINE N4NE: 6ETFCH4R ft
5047 ;* FUNCTION: ERASE THE FUNCTION TO BE CHANGED ft
5048 = ;t ft
5049 = ;» EHTRY VIA JUNP ft
5050 ;i ENTRY CONDITIONS: a  = FUNCTION NUNBER ft
5051 = ;» ft
5052 ;« EXIT VIA: RETURN ft
5053 = ;» EXIT CONDITIONS: NONE ft
5054 = ;« ft
5055 { H H i H H H H H H H i i H H I H H H i i f H H H i l i i l i l i i H K H H H M
5054
5057 = 6ETFCHAR:
5058 =4048 880E1948 now FHCCHARtCL ; SAVE FUNCTION NUMBER
5059 =4QAF 80E11F AND CLilFH i CLEAR BITS 8..4
5040 =40B2 FEC1 INC CL
5041 =4084 E8DDFF 4094 CALL 6ETFP0S f GET POS. OF FUNCTION
5042 =40B7 89 IE1448 NOV FNSTRiBX i SAVE START ADDRESS
5043 =40BB 89IE1048 NOV FNACTiBX i OF FUNCTION
5044 =408F 0308 ADD BXiAX ; ADD LENGTH OF FUNCTION
5045 =40C1 8BD3 NOV DX,BX i DX = END ADDR. OF FUNCTION TO

BE CHANGED
5044 =4QC3 8114 NOV CL, 20 i GET POSITION OF LAST FUNCTION
5047 =4005 E8CCFF 4094 CALL 6ETFP0S ! (120) IN FUNCTION TABLE
5048 =4008 0308 ADO BX.AX i CALCULATE LENGTH OF FUNCTIONS
5049 =40CA 2B04 SUB BX.DX 1 FROH ACTUAL FUNCTION TO END
5070 =4000 8B0B NOV CXtBX
5071 =40CE 891E1E48 NOV RSTLEH,BX ; OF FUNCTION TABLE AND SAVE IT
5072 =4002 8BF2 NOV SI,OX ! START ADDRESS OF ACTUAL FUNCTION
5073 =4004 8B3E1448 NOV DI,FNSTR ! GET LENGTH OF FUNCTION
5074 =4008 FC CLD
5075 =4009 F344 REF NOVS ALiAL
5074 =4008

S?§OO NOV FIEND,01
5077 =40DF 070422480200 NOV FNLEN.2 ; SET FUNCTION LENGTH = 0
5078 II i cn C7040744F140 NOV ORQJVDRS,OFFSET CHAN.CHAR i SET ADDR. OF 'CHANGE FUNCT. CHAR

ROUTINE
5079 =40EB 800E044401 OR STATUS JLAG.DMFLG i SET DATA REBUEST FLAG
5080 =40FQ 03 RET
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5081
5082
5083
5084
5085 
5084
5087
5088
5089
5090
5091
5092
5093
5094
5095
5096

»
«
•
* ROUTINE HAUE: CHAHCHAR
* FUHCTIOH: INSERT OHE CHARACTER IH FUNCTION TABLE
i 

<

«
«
<
< 

i

ENTRY VIA: JUHP
ENTRY CONDITIONS: a  = CHARACTER

EXIT VIA: RETURN 
EXIT CONDITIONS: HOHE

5098
I“*

5099 = CHAH.CHAfi:
5100 =40F1 380E1948 CUP FHCCHAR.CL i IS CHAR. = FUHCTIOH i 7
5101 =40F5 743A 4131 JE CHAH_EHD i IF YES, IT'S END OF FUHCTIOH
5102 =40F7 803E2448FF CIIP FHERRiOFFH ! HAVE HE GOT AH ERROR?
5103 =40FC 7220 412B JB CHAH.CHARJHD ! IF SO JUHP TO THE END
5104 =4DFE 8AD1 nov DL,CL
5105 =4100 FF0A2248 IHC FHLEH i IHCREHEHT FUHCTIOH LEH6TH
5104 =4104 FF042048 INC FHEHD ; EHO OF FUHCTIOHS HILL DOVE 1 BYTE
5107 =4108 B8C029 nov AX,OFFSET FUHJHD
5108 =410B 39062048 CIIP FHEHD,AX i DID HE REACH EHD OF FIIHCT. TABLE?
5109 =41QF 7733 4144 JA FUHJRR ; IF SO GO TO ERROR ROUTINE
5110 =4111 FO STD i SET REVERSE DIRECTION
5111 =4112 A12048 nov AX,FHEHD
5112 =4115 48 DEC AX
5113 =4116 8BF8 nov DI.AX
5114 =4118 48 DEC AX
5115 =4119 8BF0 nov SI,AX
5116 =411B 8B0E1E4B nov CX.RSTLEH
5117 =
5118 =41IF F3A4 REP HOVS AL, AL i HOVE REST OF FUHCTIOHS OHE BYTE
5119 =4121 8B3E1C48 nov OItFHACT
5120 =4125 8815 nov CDIl.DL I IHSERT CHARACTER AT CURREHT LOCATI
5121 =4127 FF061C48 IHC FHACT ,- POIHT TO HEXT LOCATIOH
5122 =
5123 = CHAN.CHARJHO:
5124 =4126 800E044401 OR STATUS_FLAG,DR0FL6 ! SET DATA BEWIEST BYTE
5125 =4130 C3 RET
5124 =
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5127
5128
512V
5130 = C H A N J N O :
5131 =4131 803E2448FF CUP FHERR,OFFH i DID NE SET AN ERROR
5132 = 4 1 » 7232 414A J8 FUH_ERRJ)ISP i IF YES, SO AND DISPLAY IT
5133 =4138 *12248 ItOV AX,FHLEH i LEHSTH OF FUNCTION
5 1 » =4138 8 B 3 E 1 M 8 nov DIiFHSTR i IS FIRST NORD OF
5135 =413F 4F DEC DI
5 1 » = 4 1 « 4F DEC DI i FUNCTION ENTRY
5137 =4141 8V05 nov IDIIiAX
5138 =4143 03 RET
513V
5 1 « =
5141 = | H t  THIS ROUTINE IS ENTERED IF THE END OF FUNCTION TABLE HAS REACHED
5142 = F U N J R R :
5143 =4144 0404244800 nov FNERR.OOH j SET FUNCTION ERROR FLA«
5144 = 4 14 V 8800 I E « nov CX.RSTLEH
5145 = 4 1 « 8B3E1*48 nov DIiFHSTR
5144 =4151 88» 10« nov SIrFNACT
5147 =4155 FC OLD
5148 =4154 F3*4 REP novs AL,AL ; ERASE ALREAOY ENTERED CHAR.
514V =4158 8 8 »  1 * « nov DI.FNSTR
5150 =4150 4f DEC DI
5151 =4150 040500 nov BYTE PTR EDI],0
5152 =4140 4F DEC DI
5153 =4141 040502 nov BYTE PTR C D U , 2 ; SET LEHSTH OF FUNCTION = 0
5154 =4144 8 0 0 E Q 4 4 « 1 OR STATUSJLAS.DRQFLS ; SET DATA REQUEST FLAS
5155 =414V 03 RET
5154 =
5157 =
5158 = i » H  DISPLAY ERROR HESSASE IF END OF FUNCTION TABLE HAS BEEN REACHED
515V =
5140 = F U N J R R J I S P :
5141 =414* BB2548 nov BX,OFFSET F N J R R J E S S
5142 =4140 E8C5ED 2F35 CALL ERRJXISP
5143 =4170 E85*EE 2FCD CALL E R R J I S P 1
5144 =4173 03 RET
5145 =
5144 -

5147
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5168
516?
5170 =
5171 =
5172 =
5173 =
5174 =
5175 =
5176 =
5177 =
5178 = 
517? =
5180 =
5181 =
5182 =
5183 =
5184 =
5213 =
5214 =
5215 =
5216 =
5217 =
5218 = 
521? =
5220 =
5221
5222 =
5223 =
5224 =
5225 =
5226 =
5227 *
5228 = 
522? =
5230 *
5231 =
5232 =
5233 *
5234 =
5235 *
5236 *
5237 =
5238 *  
523? =
5240 *
5241 =
5242 *
5243 =
5244 «
5245 *
5246 *
5247 =
5248 *

INCLUDE C:KBDPIIK.S£6

1
I
1
1

I  ROUTINE NAHE: KBDJH1T

FUNCTION: INITIALIZE THE KEYBOARD AHO GET ITS LANGUAGE CODE

ENTRY VIA: CALL

! ENTRY CONDITIONS: DUST BE FIRST ROUTINE ON KEYBOARD AFTER THE ROHER UP 
f

EXIT VIA: RETURN

EXIT CONDITIONS: AL = LANGUAGE COOE (QOH -  07H)

........... .......................................................................
!
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524? s kbd_ioit:
5250 =4174 8001 •ov i ltc o a try i load contend to get laagaage code
5251 =4174 E441 Olt byte ptr kcoyatiil i scad this coaaaad
5252 s k b d jn i t j :
5253 =4178 E441 in alibyte e tr rskey i get keyboard states
5254 =417* *801 lest alikbdatd* i ehe« data aot ready
5255 =4170 74F* 4178 jz kbd.init.1 i try  agaia (loop)
5254 =417E E441 in alibyte ptr rskey i
5257 =4180 *880 test al,lgdat84 i ehea laagaage code ready
5251 =4182 7505 418? jBI kbd_init_2 i set i t
525? =4184 £440 in alibyte ptr rdkey i deny read aeede for 8741 coatroller
5240 =4184 E?EJTF 4178 jM k b d jn it . l i  try agaia
5241 = k b d j * i t j :
5242 =418? E440 in alibyte ptr rdkey i get laagaage code
5243 =4188 C4043C4807 MV laoguagei07h
5244 =41?0 20043C48 snd langusgeial i clear b its :7 i . . . i3
5245 =41?4 24F8 Md a li io t  07h i clear loner bits
5244 =41?4 B90300 MV cx,03h i look for the 3 variaates
5247 = kbd_iiit_4s
5248 =41?? 3*043048 CM alikbd.var i get 8 of
524? =41?0 740C 41*8 jz kkd_init_5 i keyboard variaote
5270 =41?F 80043C4810 add language( 10h i and change
5271 =41*4 802E3D4810 sub kbd.varilO* i language code
5272 =41A? E2EE 41?? loop k b d ja it .4 i accordingly
5273 = kbd_ioit_5:

5274
5275 =41*8 S03E3C4801 ctp languageiOlh i i f  language is
5274 =4180 743F 41F1 jbe kbd_init_4
5277 =4182 803E3C4810 CM languagei10h
5278 =4187 7438 41F1 jz kbd_init_4
527? =418? 803E3C4811 CM Language,1Ih
5280 =41BE 7431 41F1 jz kbd_iuit_4
5281 =4ICO 803E3C4823 CM lauguagei23* i CANADA
5282 =41C5 742* 41F1 jz kbd_iait_4
5283 =41C7 803E3C4832 CM Language,32h i HEBREU
5284 =41CC 741? 41E7 jz kbd_init.7
5285 =41CE 2EC4Q4C42A2C MV byte ptr dec_sign_li2ch i i  SPAS 02332
5284 =4104 2EC404042*2C MV byte ptr dec_sign_2i2ch i!
5287 =410* BFD82* MV d i,o ffset kbd.tt t ie *
5288 =4100 C4051E MV byte ptr C d i],le * i for Hebreu the codes
528? =41E0 47 inc di ; ?Eh and ?Fh suite* on
52?0 =41E1 C4051F MV byte Ptr [d i3 ,lfh i and off display of
52?1 =41E4 E?1400 41F0 jM k b d jn i t j
52?2 = kbdjn it_7:
52?3 =41E7 8FD82A MV d i,o ffset kbd.tt t ie *
52?4 =41EA C4059E. MV byte ptr [di],?eh t for Hebreu the codes
52?5 =41£D 47 inc di ; 9Eh and 9fh suite* on
52?4 =41EE C405?F MV byte ptr Cdi3,?f* i and off display of
52?7 = i hebreu charxters
52?8 = k b d j i i t j :
52?? =41F1 2EC404C42A2E MV byte ptr dK .s iga.li2e * i 00 = us or 01 = ak
5300 =41F7 2EC404042A2E MV byte ptr dK .siga.2i2e* i use dK iaal point
5301 S ; instead of coaoa
5302 X k b d j i i t j :
5303 =41FD C3 ret
5304 X »
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5305 =
5301 =
5307 =
5300 =
5309 =
5310 =
5311 =
5312 =
5313 =
5314 =
5315 =
5316 =
5317 =
5318 =
5319 =
5320 =
5321 =
5322 =
5323 =
5324 =
5325 =
5326 =
5327
5328 =
5329 =
5330 =
5331 =
5332 =
5333 =
5334 =
5335 *
5336 =
5337 =
5338 =
5339 =
5340 =
5341 =
5342 =
5343 =
5344 =
5345 =
5346 =
5347 =
5348 =
5349 =41FE E441
5350 =4200 C3
5351 =
5352 =
5353 =
5354 =
5355 =

H m tim iiiiiiiin iiiiiiinH in iim iiiiin H iim H iim iH iiim n iii in i

ROUTINE NME: KB0.ST

FUNCTION: ffT  STATUS OF KEYBOARD CONTROLLER

ENTRY VIA: CALL

ENTRY CONDITIONS: NON

EXIT VI«: RETURN

EXIT CONDITIONS: AL = STATUS OF KEYBOARD CONTROLLER

... .....................................

k b O t:
ia alikyte p tr rskey i n t  status of keykoark cM tro lla r
rat
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5356
5357
5358 
535?
5360
5361
5362
5363 
5366
5365
5366
5367
5368 
536?
5370
5371
5372
5373 
5376
5375
5376
5377
5378 
537?

iH H i iH i H m i n iH U H i m i H W H i H m i m H i i H H i i H i m m i m m i n i n

ROUTINE HME: KBDJN

FUNCTION: SET Ml INPUT FROH KEYBOARD
(MO M IT  UNTIL ONE IS CMIIH6

ENTRY VIA: CALL

5380
5381
5382
5383 
5386
5385
5386
5387
5388 
538? 
53?0 
53?1 
53?2 
53?3 
5376 
5395 
53?6 
5397 
53?8

ENTRY CONDITIONS: NON

EXIT VIA: RETURN

EXIT CONDITIONS: AL = CHARACTER FRON KEYBOARD INPUT

53?? = kbd .ii:
5600 =6201 E661 in »Lfbyte ?tr rskey i m it  For character rody
5601 =6203 A801 test <likb<it86
5602 =6205 76FA 6201 jz kbdjn i ( In ? )
5603 =6207 E660 in ilib y te  ?tr rdkey i ?«t character For kiyboird
5606 =620? 3C80 cm il,80N j  iF d a r  is i  ASCII oie
5605 =6208 7201 6218 jb k b d jn j i okiy re tim
5606 =62» 3CA0 CI? iltOaON ; also Fa c t im  keys i n  re tiricd
5607 =620F 7307 6218 jae k b d ji-2
5608 =6211 261F nd ililF h i a l l  char. ) 80h aid ( aOh
560? =6213 B88A2A •OV bx,offset kbd.tt i are translated
5610 =6216 2ED7 X llt CSiKBO.n i by the keyboard translation table
5611 * ; the character ) 80h
5612 = kbd_in_2:
5613 =6218 C3 rct
5616 = f
5615 = »
5616 = 1
5617 s i
5618 = f
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541? =
5420 «
5421 =
5422 =
5423 =
5424 =
5425 = 
5424 =
5427 =
5428 = 
542? =
5430 =
5431 =
5432 =
5433
5434 =
5435 «
5436 =
5437 =
5438 = 
543? =
5440 =
5441 =
5442 =
5443 =
5444 =
5445 = 
5444 =
5447 =
5448 = 
544? =
5450 =
5451 *
5452 =
5453 =
5454 =
5455 = 
5454 =
5457 =
5458 =

ROUTIHE NAHE! KBD.OUT

FUHCTIOHi OUTPUT TO KEYBOARD

ENTRY VIA: CAU.

ENTRY CONDITIONS: CL = CHARACTER FOR RETREIVE OH KEYBOARD 
(IMITIHt UNTIL KEYBOARD CAH TAKE IT)

EXIT VIA: RETURN

EXIT c o m m o n s :  SOS
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545? = 5
5440 = »
5441 = I

5442 = kbd_out:
5443 = kb d _ o u t J :
5444 = i output character in CL
5445 =4219 E441 ln slibyte ptr rskey i set keyboard status
5444 =4 2 lß *801 test 3likbdat84 ; uheo a character is ready
5447 =4210 7402 4221 J2 kbd.out.l i
544« =421f E440 in aLibyte ptr rdkey ; do a duaay read (seeded for 8741 coo
544? troller)
5470 = k b d j w t j :
5471 =4221 E441 in alibyte ptr rskey i jet keyboard status
5472 =4223 4802 test ai>inpbuff84 i and check uhether output to kbd can
5473 be done
5474 =4225 75F2 421? jnz k b d _ o u t J i if not) try ajais
5475 =4227 8AC1 eov a l f d ; jet character for output
5474 =422? E441 out byte ptr k b e l U a l ; and send it
5477 =4226 C3 ret
5478 s i
547? = »
5480 = t
5481 = f
5482
5483
5484
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5W4 IF HOT LQODERJIOS

5487
5488 = IHCUIDE CsSERPIHC.SE6
548V = !■
54 vo = ;
5491 = ;
5492 = ;
5493 = i
5494 *  i
5495 = !
5494 = ;
5497 = ;
5498 = !
5499 = i
5500 = ;
5501 = (
5502 = ;
5503 = i
5504 = i
5505 = i
5504 = ;
5507 = ;
5508 = i
5509 = !
5510 = ;
5511
5512
5513
5514
ccic

2

j i l l i l i i l ü H
;«
;*
;«

1
SERIAL INTERFACE PERIPHERAL INTERFACE IIOOULE *

«
J J  l J

5514 2 1
5517 = 5
5518 = SERIAL OUTPUT ENTRY PDIHT
5519 - t
5520 =422C B83M2 SRLOUT: nov BX,OFFSET SOJHSPJBL
5521 =422F 2EA09325 SIFJHSP: nov 0L.PVRS232 iOET PROTOCOL VECTOR
5522 =4233 DOEO SHL 0L,1 i0L«2...T0BLE TYPE UORD
5523 =4235 98 CBR i EXPAND BYTE IN OL TO UORD IH OX
5524 =4234 0308 ODO BXrOX iBX = POINTER TO ROUTINE ADDRESS
5525 =4238 FF27 jup UORD PTR [8X1 iJUHP TO ROUTINE FOR DEFINED PROTOCOL
5524 =
5527 = S0J1ISPJ0L:
5528 =4230 A542 DU SPOOUT
5529 =423C 0542 DU SPOOUT
5530 =423E 0542 DU SPOOUT
5531 =4240 0542 DU SPOOUT
5532 =
5533 = SSTJISPJBL:
5534 =4242 7542 DU SPOOST
5535 =42« 7542 DU SPOOST
5534 =4244 7542 DU SPOOST
5537 =4248 7542 DU SPOOST
5538 = ;
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SERIAL OUTPUT STATUS
553?
5 5 «
5541
5542 =424A BB4242 SRLSTAT: ItOV BX,OFFSET SSTJIISPJBL
5543 =42« E?OFFF 422F JltP SIFJISP iJUMP TO ROUTINE ACCORDING TO PROTOCOL
5544 = i
5545 = i 6ET INPUT STATUS
5544 = i
5547 =4250 F4043E«FF SPAIST: TEST SACTIVE.-l iTEST FOR SERIAL I /F  ACTIVE
55« =4255 7503 425« JH2 SPAIl i JUMP IF TRUE
554? =4257 E85500 42AF CALL SI01HIT i INITIALIZE SERIAL I /F  IF REQUIRED
5550 =425* E441 SPAIl: IN ALtSPRSTAT
5551 =425C 2438 ANO AL,OVERRUN OR PARITY OR FRAMING
5552 =425E 7403 4243 JZ SPAI2 iJUTIP IF NONE OF CHECKED ERRORS OCCURED
5553 =4240 £80900 424C CALL TRERR ■CALL ERROR ROUTINE, ERROR ENCOUNTERED
5554 i IN RECEIVER
5555 =4243 E441 SPAI2: IN AL,SPRSTAT
5554 =4245 2402 AND AL.RXRDY iTEST FOR CHARACTER RECEIVED
5557 =4247 7402 4248 JZ SPA13 i JUMP IF NOT
555« =424? OCFF OR AL,-1 jFLA6 CHARACTER RECEIVED
555? =4248 C3 SPAI3: RET
5540 =
5541 =424C E440 TRER«: IN AL.SPRDATA iDUNIY READ
5542 =424E E443 IN AL,SPRCOU iREAD COtllANO BYTE
5543 =4270 0C10 OR ALilOH {RESET ERROR
5544 =4272 E447 OUT SPUCOU.AL
5545 =4274 C3 RET
5544 = i
5547 = i GET PRINTER STATUS
554« = 5
554? =4275 F4043E48FF SPAOST: TEST SACTIVE.-l iTEST FOR SERIAL I/F  ACTIVE
5570 =427A 7503 427F JHZ SPAl i SNIP INITIALIZATION IF TRIE
5571 =427C £83000 42AF CALL SIOIHIT i INITIALIZE THE SERIAL I/F
5572 =427F E8CEFF 4250 SPAl: CALL SPAIST iCHECK INPUT STATUS
5573 =4282 7404 428A JZ SPA2 i JUHP IF NO INPUT
5574 =4284 E81400 42?D CALL SPAIN iGET INPUT CHARACTER
5575 =4287 A240« now XOFFFLG.AL
5574 =428* 803E404813 SPA2: CUP X0FFFL6.X0FF iTEST FOR PRINTER NOT READY
5577 =428F 7«? 42?A JZ SPA3 jJUNP IF XOFF . .  PRINTER NOT READY
5578 =42?1 EMI IN AL.SPRSTAT
557? =4293 2«1 AND AL.TXRDY iTEST FOR TRANSMITTER READY
5580 =4295 7402 42?? JZ SPA4 i JUMP IF NOT
5581 =42?7 OCFF OR ALf-1 {FLAG TRANSMITTER READY
5582 =42?? C3 SPA4: RET
5583 =42?A 32C0 SP A3: XOR AL,AL {FLAG PRINTER NOT READY
5584 =42?C C3 RET
5585 = i
5584 = i «ET CHARACTER FROH INTERFACE
5587 = ?
5588 =42?0 E8B0FF 4250 SPAIN: CALL SPAIST iCHECK INPUT STATUS
558? =42A0 74FB 42?D JZ SPAIN iliAIT IF ZERO
55?0 =42*2 E440 IN AL.SPRDATA iGET CHARACTER
55?1 =42A4 C3 RET
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5592
5593 = t
5594 i OUTPUT CH8K8CTER
5595 = i
5594 -4285 E8CDFF 4275 SP80UT: C8LL SP80ST iCHECK OUTPUT 5T8TUS
5597 =4288 74F8 4285 JZ SP80UT ilMIT IF ZERO
559! =4288 8401 XCHG ftlfCL iCHARACTER TO 81
5599 =4280 E444 OUT SPVD8T8,8L i OUTPUT THE CH8R8CTER
5400 =428E 03 RET
5401 = !
5402 s i INITIALIZE THE SERI8L I/O
5403 = !
5404 =428f 2E809025 SIOIHIT: HOV 8L.H1RS232 i6ET FRAHIHO 8H0 RODE
5405 =4283 E444 OUT SPWUOE.M. iOUT nODE 1 BYTE
5404 =42B5 2E809125 nov 8L,H2RS232 1CLOCK 8ND SPEED
5407 =4289 E444 OUT SPimODE,8L IOUT nODE 2 BYTE
5408 =42B8 B037 nov 8L.37H iEHABLE TR8HSniTTER AND RECEIVER
5409 =42BD E447 OUT SPUC0n,8L i SET DTR m  RTS, RESET ERROR
5410 =4284 C4043E48FF nov S8CTIVE.-1 iFLAG SERIAL IHTERF8CE AS EH8SLED
5411 =4204 C4043F4800 nov P8CTIVE.0 iFLAG PAR8LL& IHTERFACE DISABLED
5412 =4209 03 RET
5413
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5614
5615
5616 
5417 
5618 
5 6 »  
5620 
5421 
5622 
5423
5624
5625
5626
5627
5628 
562»
5630
5631
5632
5633
5634
5635
5636
5637
5638
5639
5640
5641
5642
5643
5644

INCLUDE CiPARPIHC.SES

PARALLEL INTERFACE (CENTRONICS)

5646 = »
5647 = ! INITIALIZE PARALLEL INTERFACE
5648 =
5649 =42CA BOAA PINIT: no» AL.OAAH
5650 =42CC E643 OUT PBCOH,AL UNITIALIZE INTERFACE
5451 =42CE C4043E4B00 nov SACTIVEiO TDISABLE SERIAL INTERFACE
5652 =4203 C6043F48FF INV PACTIVEi-1 iFLAS PARALLEL I/F AS ACTIVE
5653 =4208 C3 RET
5654 =
5655 I
5656 i OUTPUT CHARACTER IN tt
5457 = »
5658 =4209 £80700 42E3 P1CHR0UT: CALL P1STATUS iCHECK INTERFACE STATUS
5659 =42DC 74FB 42D9 JZ P1CHR0UT i NAIT
5660 =420E 84C1 XCH6 ALiCL iCHARACTER TO AL
5661 =42E0 E660 OUT PBDAiAL iOUTPUT THE CHARACTER IN AL
5662 =42E2 C3 RET
5663 = 1
5664 ! SET PRINTER STATUS
5665 »
5666 =42E3 F6063F48FF P1STATUS: TEST PACTIVE.-l iTEST FOR PARALLEL I/F ACTIVE
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5647
5468 =42E8 7503 42ED J8Z P1STA1 iJÜNP IF ACTIVE
564? =42EA E800FF 42CA CALL PIHIT (INITIALIZE PARALLEL I/F
5670 =42ED E441 PISTAl: IH AL,POSTA (6ET PRINTER STATUS
5671 =42EF 2422 AHO AL,BOST OR POBF
5472 =42F1 7403 42F4 JZ PISTATX iJUHP IF PRINTER ACCEPTS A BYTE
5673 =42F3 32C0 XOR AL,AL (ZERO INDICATES PRINTER NOT READY
5674 =42F5 C3 RET
5475 -
5676 =42F6 OCFF PISTATX: OR AL,-1 (NOT ZERO INDICATES PRINTER READY
5477 =42F8 C3 RET
5678 =
5679 s i
5680 = 1
5681
5682 EHOIF
5683
5684
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5685
5686
5687 42F? D6T6SES EQU OFFSET $
5688 DSEG
568? O M D6T6SEG
5690 I
5691 i < «  BIOS 6L0B6L 06T6
5692 I
5693 0680 TPA.START EQU 680H ; SEGtlEHT ST6RT 6DDRESS OF TP6 (PHYSICAL)
5696 i RELATIVE TO SEStlENT 40H, THIS IS 6D0R 5C00H
5695 »
5696 i ATTENTION!!!! IF THIS V6LUE CH6NGES SODE OTHER VALUES H6VE TO BE CICCKED TOO
5697 i ST68T ADDRESS OF HOVCPfl (BY CH6H6IHG SIZE OF PATCH 6RE6)
5698 ! 900(4 6S SIZE OF 2. OS + DOT IN KOVCPIt
5699 i 50044 6S TP6 START WITH DOT IN DOVCPtl
5700 i 2800« 6S 6 COUNTER FOR THE DONS IN KOVCPH
5701 i ST6RT 6DDRESS OF DISK BUFFERS IN DISKII6H6GER CODE SEStlENT
5702 i
5703 J
5704 I
5705 i
5706 0980 TP6JLEH6TH EQU 100044-TPA jTART i SEGtlEHT LENGTH OF TP6 (6SSIHIING 6440
5707 FE06 HEHSIZ EQU 0FE06H
5708 i
570? i h « SEStlENT - OFFSET FOR JIIPF TO INIT40 (SEGMENT 4M)
5710 !
5711 42F9 0026 P6R640 DH OFFSET!INIT40) [ENTRY POINT INTO 400 HEX BIOS
5712 42FB 4000 ON 40H
5713 42F? BI0S40 EQU DNORD PTR P6R640
5714 !
5715 i *** KEIIORY REGION T68LE
5716 i
5717 42FD 01 HRT 08 1 I OIE ttEttORY REGION ( EDO OF O.S. TO END OF ttEIIORY
5718 42FE 8006 DN OFFSET TP6.ST6RT
571? 4300 800? HRTLEH DN OFFSET TP6J1HGTH
5720 !
5721 0000 CR EQU OOH IC6RRI6GE RETURN
5722 0006 LF EDO 0644 {LINE FEED
5723 0006 COHEN EQU 06H iCCP BUFFER LENGTH
5724 »
5725 4302 0006494E5445 INT.TRP DB CR,LF,'INTERRUPT TR6P H6LT',CR,LF,0FFH
5726 525255505420
5727 545241502048
5728 414C540D06FF
572? i
5730 4316 16 SIGNON DB 016H ; CLE6R SCREEN
5731 4318 43502F4D2D38 DB 'CP/11-86 (R) 1.1 for NCR DECISION HATE V',CR,LF
5732 362028522920
5733 312E3120666F
5734 72204E435220
5735 44454349534?
5736 4F4E20404154
5737 4520560006
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5738
5739 4344 203634482042 DISPtlElt DB ' 64K Byte tteiory'iCR,LF
5740 797465204065
5741 606772790008
5742 4356 443030362030 DB ’D006-0065-0000',C R , LF
5743 303635203030
5744 30300008
5745 4366 436F70797269 DB 'Copyright (c) 1982, DIGITAL R E S E 8 R C H M
5746 676874202863
5747 292031393832
5748 2C2044494749
5749 54414C205245
5750 534541524348
5751 0008
5752 438C 53657269616C DB 'Serial HuoDer 1
5753 204E75606265
5754 7220
5755 4398 2020202020 D.SERJHIH OB * *
5756 439F 0008 DB CR,LF
5757 4381 466972607761 FU11ESS1 DB ' F i r m e r e  Version: '
5758 726520566572
5759 73696F6E3820
5760 4383 202020202020 FUHESS2 DB ‘ '
5761 2020
5762 43BB QDÖOFF DB CR,LF,0FFH
5763
5764 0FF7 FUVERSIOH EQU 0FF7H ; FIRIWARE VERSION
5765 0010 R8KSELECT ESU ION ; SU ITCH TD R8N
5766 m u ROItSELECT EQU U H  i SUITCH TO RON
5767
5768 438E L0C.STK RU 32 iLOCRL ST8CR FOR INITIALIZATION
5769 43FE STKBASE ESU OFFSET «
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5770
5771
5772
5773
5774
5775

i »»* INCLUDE DATA AREAS FOR DRIVERS *HD HANASERS 

INCLUDE M R T I K R D . S E S
5776
5777 i
5778 = i CRT KANA6ER DATA «RE«
5779 i
5780
5781 i
5782 = )
5783 =43FE 00 CRTPB DB 0 ; CURCOL
5784 =43FF 00 08 0 i CURROli
5785 =4400 E8 DB 0E8H i «TTRIBUTE
5786 =4401 00 DB 0 i ESCAPE CODE
5787 =4402 00 DB 0 ! FREQUENCY (for iusic)
5788 =4403 00 DB 0 i FREQUENCY L E U T H  (for iusic)
5789 =4404 00 STSTÜS J L A 6  DB 0 i STATUS FLAG <01=0*TA REQUEST,02=ESCAPE SEQUENCE)
5790 = 0001 DRQFLS EDO 01 i DAT« REQUEST FLAG
5791 =  FFFE H 0 T J R R F L 6 EOU OFFFEH
5792 = 0002 ESCFL6 EQU 02 ; ESCAPE SEQUENCE FLAU
5793 = FFFD H 0 T J S C F L 6 EOU OFFFDH
5794 = 0004 HALF.INTEHSITY EQU 4
5795 = FFFB HOT_H*LF_INTENSITT EQU OFFFBH
5796 = 0001 INVERSE EOU 1
5797 = FFFE H O I J H V E R S E EQU OFFFEH
5798 = 0002 BLIHKINO EOU 2
5799 = FFFO N 0 T J L I H K I N 6 EOU OFFFDH
5800 = (XUS COLOUR J t t L F J EQU 5
5801 = FFF* NOT _COLDURJ4ALF_I EOU OFFFAH
5802 =4405 00 COLOUR J K O E X DB 0
5803 =4406 00 REV.V1D DB 0
5804 =4407 0000 D R Q J W R S  DU Q ; DATA REQUEST ADDRESS
5805 = i
5806 i Line Buffer for ROU love operations
5807 = 5
5808 = »
5809 = ?
5810 =4409 LINBUF RB 160
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$811
5812 =
5813 = i T68LE F08 L6H6U66ES VERSION 1
5814 = !
5815 =4469 00 L0HGJ1 OB 00H i US / HEBREU
5816 =4466 01 DB Q1H ; UK
5817 =446B 05 DB 05N ; DANSK
5818 =4460 03 08 03H ; GERMANY
5 8 » =4460 04 DB 04H ; SUEDEN
5820 =446E 05 DB Q5H ; OMSK
5821 =446F 06 DB 06H ; SPAIN
5822 =4480 07 DB 07H ; ITALY
5823 =
5824 = i T6BLE FOB L6HQU66ES VERSION 2
5825 = i
5826 =4481 08 L6H0J2 DB 08H ; SUISS
5827 =4462 08 DB 08H ; SUISS
5828 =4483 02 DB 02H ; FRANCE
5829 =4484 09 DB 09H ; CANADA1
5830 =4485 06 D8 Q6H ; CAHADA2
5831 =44B6 OB DB OBN ? SAFRICA
5832 =4487 0C DB OCH 5 PORTUGAL
5833 =4488 00 DB ODN ; YUGOSLAVIA
5834 =
5835 = 1
5836 » 1
5837 = ; 6R6PHIC NODE D6T6
5838 !
5839 = 1
5840 = 0000 BESETCltD EQU DON i
5841 = 0000 ST6RTCKD EQU ODN »
5842 = 0000 STOPCtD EQU OCH i
5843 = 006F ItSTRCKO EQU 6FH »
5844 = 006E SLVCI1D EQU 6EH »
5845 = 0060 VECTECI10 EQU 6CH !
5846 = 0068 TEXTECHD EQU 68H i
5847 = 0070 SCBOLLCND EQU 70N i
5848 = 0020 GBURTU EQU 20H J
5849 = «130 SRUBTL EQU 30H i
5850 = 0038 6RVRT« EQU 38H f
5851 = 0060 GRRE6D0 EQU 060H »
5852 = 0080 BRBE60L EQU OBOH »
5853 = w es 6RRE6DH EQU 0B8H i
5854 = 00£0 CSRRCND EQU OEOH i
5855 = i
5856 = 0028 6RP1TCH EQU 28H i
5857 = 0061 SRCttD EQU 061H i
5858 = 0060 GRP6R6 EQU 060H i
5859 = 0060 GRST6TUS EQU 060h 1
5860 = 0061 SRRD6T6 EQU 061H f
5861 = 1
5862 - i
5863 = I
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5864
5865 = 6689 IUITSCR EQU OFFSET»
5866 =6689 70 08 70H iPR6H+D
5867 =6680 0000 60C.SP1 DU 0
5868 =668C 00 60C_LP11 DB 0
5869 =6680 00 6DCJ.P12 DB 0
5870 =66BE 0000 6DCJP2 00 0
5871 =6600 00 6DCJJ>21 DB 0
5872
5873

=6601 01 6DCJ.P22
i

DB 1

5876 = 6602 ERR0R_CUR_ST6RT EBU OFFSET»
5875 =6602 69 DB 69H iCURS
5876 =6603 80S DU S808 ;OORD 6DDRESS
5877
5878

=6605 00
i

DB 0 iDOT 6DDRESS

5879 = 6606 H6SKJUT EQU OFFSET»
5880
5881
5882

=6606 66 
=6607 FFFF

»

DB 66H
DO OFFFFH

iTWSK

5883 = 6609 FI6SJUT EQU OFFSET*
5886 =6609 60 DB 6CH JFIBS
5885 =6606 02 DB 2 iDIRECTIOH = 2
5886
5887

=6608 6F00
J

DO 80-1 ilEHSTH

5888 = 6600 B06T.0UT EQU OFFSET»
5889 =6600 20 OB 21» ;006T
5890 =66CE 20 DB 20H 1SP6CE CHM6CTER
5891
5892

=66CF EO
f

DB OEOH ;ATTRIBUTE

5893
5896
5895
5896
5897
5898

=6600 70 
=6601 0000 
=6603 0019 
=6605 0000 
=6607 0000

6LPH6J>6RTITI0H

!

DB 70H 
DO 0 
DU 1900H 
DO 0 
DO 0

5899
5900
5901

=6609 00 «6PHICJUK D8 0
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5902
5903
5904
5905 
5904 
590? 
5900
5909
5910
5911
5912
5913
5914
5915 
5914
5917
5918
5919
5920
5921
5922
5923
5924
5925 
5924
5927
5928
5929
5930
5931
5932
5933
5934
5935 
5934
5937
5938
5939
5940
5941
5942
5943
5944
5945 
5944
5947
5948
5949
5950
5951
5952
5953
5954

IHCLUOE CiCRTPWD.SEG

< EQUATES used by the ORT PID f

EQUATES to the CRT Paraiater Bloch (CRTPB)

0000 CPB.COL EQU 0 i co lo r
m i CPBJtOQ EQU 1 ; roe
0002 CPB_ATTR EQU 2 ; attribute
0003 CPBjSC EQU 3 ; Pill escape code
0004 CPBJREQ EQU 4 ; flusic Frequency
0004 CPBJtESl EQU 4 ; reserved
0005 CPBJLEN EQU 5 ; Length of Music frequency
0005 CPBJtES2 EQU 5 ; reserved

; Benerst EQUATES

0018 ROUS EQU 24 ; Rous on the screen
m o SCUID EQU 80 ; Screen width
0040 CLJIASK EQU 040H i "Send Character" hast
0080 ATTRJ1ASK EQU sou i Set Attribute B it of Escape
OQOF ESCJtoSK EQU OFH i Hast to isolate Escape Code

tIACRO LIBRARY FOR HCR DU-5
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5955

5957 = !
5958 = i READ
5959 = 00A0 6DCSTA EQU DROH »STATUS PORT
5980 = 0061 FIFO EQU OR 1H ;GOC FIFO PORT 600R
5941 = »
5962 = »
5963 = 5 «RITE
5966 = 0060 SDCPAft EQU Q6QH [PARAHETER IHTO FIFO
5945 = 0081 6DCCDH EQU 061H [COIMAHD IHTO FIFO
5946 = 5
5967 = i
5948 = y OR&AHISATIDH OF GRAPHIC RAH
5969 = i
5970 = y 576 X 600 PIXELS
5971 = »
5972 = 1FFF GRAEHD EQU 1FFFH iEHD ADDRESS OF GRAPHIC R6H
5973 = 0068 HRMAPL EQU 72 iHIMBER OF « 0  6QDR PER LIHE
5976 = 0026 KPL EQU HRQAPL72 illORDS /  LIHE
5975 = 0006 LF*C EQU 10 iLIHES /  CHARACTER
5976 = y
5977 = y HEAHIH6 OF GDC STATUS BITS
5978 = y
5979 S 0001 DATR8Y EQU 01H ;6 BYTE IS AVAILABLE TO READ
5980 = 0002 FIFULL EQU 02H iFIFO IS FULL
5981 = 0006 FIFEIIP EQU 06H (FIFO IS EHPTY
5982 s 0008 DRUIHP EQU 08H iDRAQIHG IH PROCESS
5983 = 0010 DflAÜC EQU 10H iDHA QATA TRAHSFER IH PROCESS
5986 = 0020 VERTTR EQU 20H [VERTICAL RETRACE IH PROCESS
5985 = 0060 HORETR EQU 60H iHORIZONTAL RETRACE IH PROCESS
5986 = 0080 LIPOET EQU 80H iLIGHT PER DETECT (ADDRESS VALID)
5987 = y
5988 = y
5989 = y COHBAHDS
5990 = 5
5991 = 0000 SÖC3ES EQU 0 iRESET -  BLANK DISPLAYi IDLE HOOE, INITIALIZE
5992 = 006E VSYHCS EQU 06EH iSLAVE NODE
5993 = 006F VSYHCH EQU 06FH ;«ASTER KODE
5996 = 0068 CCHM EQU 06BH (CURSOR 6 CHARACTER CHARACTERISTICS
5995 = 0068 START EQU 068H »START DISPLAY 6 END IDLE HOOE
5996 = 0066 zoon EQU 066H [SPECIFY ZOOH FACTOR
5997 = 0069 OURS EQU 069« [SPECIFY CURSOR POSITION
5998 = 0067 PITCH EQU 067H [PITCH SPECIFICATION
5999 = 0066 rtASKREE EQU Q66H iLOAD BASK REGISTER
6000 = 0060 FI6S EQU 06CH [SPECIFY FIGURE DRAQ1H6 PARAMETER
6001 = 0060 FIGO EQU 06CH [START FIGURE DRAU
6002 = 0068 6CHRD EQU D68H [START GRAPHICS CHARACTER DRAU
6003 = OOEO CURD EQU OEOH [READ CURSOR AOORESS
6006 = 0000 LPRO EQU 00 OH [READ LIGHT PEN ADDRESS
6005 = y
6006 = 0070 PRAH EQU 070H [LOAD PARAMETER RAH
6007 = 0000 PRAHSA EQU 0 [LONER 6 BITS ARE STARTING ADDRESS IH RAH
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6008
6009 =
6010 = !
6011 = 0020 BOAT EQU 020H
6012 =
6013 =
601« = 0000 TYBORD EQU 0
6015 = 0010 TYLOBY EQU 0 1 «
6016 = 0018 TYHIBY EQU 018H
6017 =
6018 = 0000 NOREPL EQU 0
6019 = 0001 NOCOHP EQU 01H
6020 = 0002 NOSES EQU 02H
6021 = 0003 I10SET EQU 03H
6022 = !
6023 = OOAO RDAT EQU OAQH
602« =
6025 =
6026 = 1
6027 = 00A« DKAR EQU 0A«H
6028 =
6029 =
6030 = !
6031 = 002« DHAU EQU 024H
6032 =
6033 =
603« = i
6035 = 1 PARAHETERS
6036 = I
6037 = i RESET
6038 = i
6039 = 0000 RESHOP EQU 0
60«0 =
60« 1 =
60«2 = 0000 NIXGAC EQU OH
60«3 = 0002 GRANOD EQU Q2H
60«« = 0020 CHAHOO EQU 020H
60«5 =
6046 = 0000 HOINTL EQU 0
60«7 = 0008 IHLRPF EQU OSH
6048 = 0009 IHTLAC EQU 09H
6049 =
6050 = 0000 SATRN EQU 0
6051 = 000« DYHRAN EQU 0«H
6052 =
6053 s 0000 DRBALL EQU 0
605« = 0010 DRBRET EQU 010H
6055 = I
6056 = «
6057 = 1
6058 = ! * H  CRT PERIPHERAL
6059 = »
6060 = »

APPEN D IX D

i (  cohhaho * sa i

! BRITE DATA INTO DISPLAY tlütORY 
i< COHHAHO + TYPE + DOSE ) 
iDATA TRANSFER TYPES 
«BORD, LOU THEN H I«  BYTE 
iLOU BYTE OF THE NORD 
IN I«  BYTE OF THE NORD 
iltOOE OF RHU HEHORY CYCLE 
(REPLACE UITH PATTERN 
iCOHPLEIIENT 
PRESET TD 0 
iSET TO 1

.READ DATA FROH DISPUT HEHORY 
i (  COHHAHO + TYPE ) 
iTYPES AS AT BOAT

iOHA READ REQUEST 
i l  COHHAHO ♦ TYPE ) 
i TYPES AS AT HOAT

iDHA BRITE REQUEST 
i (  CHRIAHD ♦ TYPE i  HOHE I 
i TYPES AHO KODES AS AT BOAT

IHODE OF OPERATION SELECT BITS
i (  RESHOP + DISPLAY + FRAHE *  DYHRAK + BIHDOB )
«DISPLAY IWOE
iKIXED GRAPHICS A CHARACTER 
IGRAPHICS KODE 
(CHARACTER KOK 
(VIDEO FRAHIMG 
IHOH-IHTERLACED
(INTERLACED REPEAT FIELD FOR CHARACTER DISPLAYS 
! INTERLACED
(DYNAAIC RAH REFRESH CYCLES ENABLE 
INO REFRESH -  STATIC RAN 
«REFRESH -  OYNAKIC RAH 
«CRANING TINE BIHDOB
(DRABIHG DURING ACTIVE DISPUT TINE AND RETRACE 
(DRAHIHG ONLY DURING RETRACE BLAMING

NODULE DATA AREA
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6061
6062
6063
6064

CURSOR POSITION VARIABLES

6065 = » in pairs!!
6066 =4406 00 CURCOL 08 0
6067 =4408 00 CURRDU 08 0
6068 =4400 00 ATTRIBUTE 08 0
6069 =4400 00 OUTCHAR 08 0
6070 = !
6071 = i
6072 = i DEFINITION OF CRT PA6E VARIABLES
6073 = »
6074 =44D£ 0000 SP1 ON 0 i START OF PASE 1
6075 =44EG 00 LF 11 DO 0 j LEN6TH OF PA6E1 LOU
6076 =44E1 00 LF 12 OB 0 i LENGTH OF PAGE 1 HIGH
6077 =44E2 0000 SP2 0« 0 i START OF PA6E 2
6078 =44E4 00 LP21 OB 0 i LENGTH OF PA6E2 LOU
6079 =44E5 00 LP22 08 0 i LENGTH OF PA6E2 HIGH
6080 = f
6081 = »

far performance reasons these bytes are sonetiies loaded

6082
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6083
6084 
6088 
6086 
AÜÄ7

* IHCLODE CIDISKIKRD.SEO

OUGi

6088 =
i******
5 «

608? = i DISK IMHA6ER DATA SE6HEHT t
6090 = ? «
6091
6092 = i
6093 = ?
6094 = i
6098 = 5
6096 = i
6097 = i DISK BUFFER, CHECK AHO ALLOCATION VECTORS
6098 = 1
6099 =
6100 = IF HOT L0A0ERJI0S
6101 =
6102 = 4C00 HSTBUF EQU 4C00H
6103 s
6104 = EHDIF
6108 =
6106 =
6107 = IF LOAOERJIOS
6108 =
6109 = HSTBIIF EQU 3000H
6110 .=
6111 s EHOIF
6112 =
6113 =
6114 S 3000 DIRBUF EQU HSTBUF+400H
6118 s 3080 ALVO EDO 0IR8UF4128
6116 = 30AQ c s v o EQU ALWO+32
6117 S SOEO ALV1 EQU CSVO+64
6118 = 3131 CSV1 EQU ALV1+81
6119 = 8171 ALV2 EQU CSV1+64
6120 = 0000 CSV2 EQU 0
6121 = 51C2 ALV3 EQU ALV2+81
6122 = 0000 CSV3 EQU 0
6123 s 8213 ALV4 EQU ALV3+81
6124 '= 0000 CSV4 EQU 0
6128 = 8264 AL VS EQU ALV4+81
6126 = 0000 CSV5 EQU 0
6127 = S2BS ALV6 EQU ALVS+81
6128 = 0000 CSV6 EQU 0
6129 = 3306 ALV? EQU ALV6+81
6130 = 0000 CSV7 EQU 0
6131 = 3387 ALV8 EQU ALV7+81
6132 = 0000 CSV8 EQU 0
6133 s S3A8 ALW EQU ALV8+81
6134 = 0000 CSV9 EQU 0
6138 = 53F9 ALV10 EQU ALV9+81
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4134
413? = 0000 CSV10 EQU 0
4138 s 544A ALV11 EQU A U 1 0 + 8 1
413? = 0000 CSV11 EQU 0
4140 = 549B ALV12 EQU ALV11+81
4141 = 0000 CSV 12 EQU 0
4142 s 54EC ALV13 EQU ALV12+81
4143 = 0000 CSV13 EQU 0
4144 S 5530 ALV14 EQU ALV13+81
4145 = 0000 CSV 14 EQU 0
4144 = 558E ALV1S EQU ALV14+81
4147 = 0000 CSV15 EQU 0
4148 = i
4149 = i
4150 = i QRITE TYPES PASSED BY BOOS
4151 = »
4152 = 0000 URALL EQU 0 jURITE TO ALLOCATED
4153 = 0001 üfiOIR EQU 1 iffilTE TO DIRECTORY
4154 = 0002 mm. EQU 2 iQRlTE TO UNALLOCATED
4155 = \
4154 = i
4157 = 1 ItISC EQUATES
4158 = »
415? = 0000 m EQU BYTE PTR CBX3 IHAKE FOR BYTE
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S Y S T E M  TECH N ICAL M AN UAL APPEN D IX  D

6160
6161
6162
6163
6164
6165

= ; «
; DISK PARAftETER BLOCKS t
y f

6166
6167 X !
6168 = 44E6 OPBASE E00 » ;B«SE OF DISK PMAflETER BLOCKS
616? =44E6 00000000 DPEO 00 OOOOH.OOOOH ;TR«OSL«TE TABLE
6170 =44EA 00000000 DO 00000,0000» ;SCRATCH AREA
6171 =44EE 0050E645 00 DIRBUF,DPBO iDIR BUFF, PAR« BLOCK
6172 =44F2 60508050 00 CSVOiALVO iCOECK, ALLOC VECTORS
6173 x i
6174 =44F6 00000000 0PE1 00 00000,00000 iTRAHSLATE TABLE
6175 =44FA 00000000 DO OOODH,DOOO» iSCRATCH AREA
6176 =44FE 0050F545 00 DIRBUf,DPB1 iDIR BUFF, PARK BLOCK
6177 =4502 3151E050 00 CSV1,«LV1 SCHECK, ALLOC VECTORS
6178 = i
617? =4506 00000000 0PE2 DO 00000,0000» iTRAHSLATE TABLE
6180 =450« 00000000 00 00000,0000» i SCRATCH AREA
6181 =450E 1X1500446 00 DIRBUF,DPB2 iDIR BUFF, PARfl BLOCK
6182 =4512 00007151 DO CSV2.ALV2 iCOECK, ALLOC VECTORS
6183 x i
6184 =4516 00000000 0PE3 00 OOOOH.OOOOH iTRAHSLATE TABLE
6185 =451« 00000000 DO 0000», OOOOH , SCRATCH AREA
6186 = 4 5 IE 00501346 DO DIRBUf,0P63 iDIR BUFF, PARO BLOCK
6187 =4522 00000251 DO CSV3.ALV3 iCOECK, ALLOC VECTORS
6188 x 1
618? =4526 00000000 DPE4 00 OOOOH,0000» iTRAHSLATE TABLE
61?0 =452« 00000000 DO 00000,00000 iSCRATCH AREA
61?1 =452E 00502246 DO DIRBUF,DPB4 iDIR BUFF, PARtl BLOCK
61?2 =4532 00001352 DO CSV4.ALV4 iCHECK, ALLOC VECTORS
61?3 x i
6194 =4536 00000000 0PE5 DO 00000,00000 iTRAHSLATE TABLE
6195 =453« 00000000 DO 00000,00000 iSCRATCH AREA
6196 =453E 00503146 DO DIRBUF,0PB5 iDIR BUFF, PARK BLOCK
6197 =4542 00006452 DO CSV5,«EV5 SCHECK, ALLOC VECTORS
6198 x 1
61?? =4546 00000000 DPE6 DO 00000,00000 iTRAHSLATE T A B U
6200 =454« 00000000 DO OOOOH,00000 iSCRATCH AREA
6201 =454E 00504046 DO DIRBUF,DPB6 iDIR BUFF, PARfl BLOCK
6202 =4552 00008552 DO CSV«,«LU« iCHECK, ALLOC VECTORS
6203 x 5
6204 =4556 00000000 0PE7 DO OOOOH.OOOOH iTRAHSLATE T A B U
6205 =455« 00000000 DO OOOOH.OOOOH iSCRATCH AREA
6206 =455E 00504F46 DO DIRBUF,0PB7 iDIR BUFF, PARfl BLOCK
6207 =4562 00000653 DO CSV7.6LW7 iCHECK, ALLOC VECTORS
6208 x 1
620? =4566 00000000 DPE8 DO 001X10,00000 iTRAHSLATE T A B U
6210 =456« 00000000 00 00000,00000 iSCRATCH AREA
6211 =456£ 00505E46 DO DIRBUF,0PB8 iDIR BUFF, PARfl BLOCK
6212 =4572 00005753 00 CSV8.6LV8 iCHECK, ALLOC VECTORS
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1213 
4214 =
4215 =4574 OOOOOOOO DPE9 OU 00000,00000 iTRAOSLATE TABLE
4214 =4574 OOOOOOOO DU OQQOUiOOQOH i SCRATCH 4RE4
4217 =457E 00504044 DU DIRBUF,DPB9 iDIR BUFF, P4R91 BLOCK
4218
4219

=4582 OOOOA853
X !

OU CSV9,4LV9 iCHECK, ALLOC VECTORS

4220 =4584 OOOOOOOO DPE10 DU 00008,0000» ;TR40SL4TE TABLE
4221 =4584 OOOOOOOO DU 00000,00000 iSCRATCO AREA
4222 =458£ 00507C44 DU DIRBUF.DPB10 iDIR BUFF, PARK BLOCK
4223
4224

=4592 0000F953
!

DU CSV10,41910 {CHECK, ALLOC VECTORS

4225 =4594 OOOOOOOO 0PE11 DU 00000,00000 iTRAOSLATE TABLE
4224 =4594 OOOOOOOO DU 00000,00000 iSCRATCO AREA
4227 =459E 00508844 DU DIRBU F . D P B U iDIR BUFF, PARtt BLOCK
4228
4229

=4542 00004454
X i

DU CSV11.4LV11 {CHECK, ALLOC VECTORS

4230 =4544 OOOOOOOO 0PE12 DU 00000,00000 iTRAOSLATE TABLE
4231 =4544 OOOOOOOO DU 00000,00000 iSCRATCO AREA
4232 =454E 00509444 DU DIRBUF.DPB12 iDIR BUFF, PARI) BLOCK
4233
4234

=4582 00009854
i

DU CSV12.4LV12 iCHECK, ALLOC VECTORS

4235 =4584 OOOOOOOO OPE 13 DU 00000,00000 iTRAOSLATE TABLE
4234 =4584 OOOOOOOO DU 00000,00000 {SCRATCH AREA
4237 =456E 00504944 DU DIR6UF,DP813 iDIR BUFF, PARtl BLOCK
4238
4239

=4502 OOOOEC54
i

DU CSV13.4LV13 iCHECK, ALLOC VECTORS

4240 =4504 OOOOOOOO DPE14 DU 00000,00000 iTRAOSLATE TABLE
4241 =4504 OOOOOOOO DU 00000,00000 iSCRATCO AREA
4242 =45CE 00500844 DU DIRB0E,DPB14 iDIR BUFF, PARI! BLOCK
4243
4244

=4502 00013055
i

DU CSV14,41 V 14 i C K C K ,  ALLOC VECTORS

4245 =4504 OOOOOOOO DPE15 DU 00000,00000 iTRAOSLATE TABLE
4244 =4504 OOOOOOOO DU 00000,00000 {SCRATCH AREA
4247 =450E 0050C744 DU D1RBUF,DP815 iDIR BUFF, PARtl BLOCK
4248
4249

=45E2 00008E55
i

DU CSV 15,41V15 (CHECK, ALLOC VECTORS

4250 =45£4 DPBO US 15 ilOITIALIZED FROH TYPE DEFIHITIOH TABLE
4251 =45F5 0P81 05 15 i BY SELDSK
4252 =4404 0PB2 RS 15
4253 =4413 DPB3 RS 15
4254 =4422 0PB4 RS 15
4255 =4431 DPB5 RS 15
4254 =4440 DP84 RS 15
4257 =4444 DPB7 RS 15
4258 =445E DPB8 RS 15
4259 =4440 DPB9 RS 15
4240 =447C DPS10 RS 15
4241 =4488 0P811 RS 15
4242 =4494 DPB12 RS 15
4243 =4449 0P813 RS 15
4244 =4488 0PB14 RS 15
4245 =44C7 DPB15 RS 15
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6266
6267
626S
6269
6270 
4271 
6272
4273
4274
4275 
4274
4277
4278 
427? 
4280

4312 =

TYPE DEFINITION TABLE

TYPE 0 - OTHER, FILLED 8Y EXCHAH6E 
TYPE 1 - NCR F O R M T  DDSS 
TYPE 2 - NCR F O R M T  DOOS 
TYPE 3 - NCR F O R M T  HINCHESTER

TYPE = 1 3

4281 =4404 09080909 DSKSID DB D09H, 008», 0Q9H, 009H {BIT 0 = 1, DOUBLE SIOEO DISK
4282 = {BIT 1 OR 2 = 1,CYLINDER »DOE RECORDINS
4283 = {BIT 3 = 1, FIRST PHYSICAL SECTOR IS 1
4284 = {BIT 4 = 1, SECOND SIDE OF DISK RECORDED
4285 = { IN REVERSE DIRECTION
4284 - {BIT 7 = 1, DATA F O R M T  IS CODPLEtlENTED
4287 =4400 01020202 DSKSLC 08 0 0 1H, 0Q2H, 002H, 002» {SECTOR LENGTH (1=254,2=512,3=1024)
4288 =44DE 01030303 D S K S M DB 001», 003», 003», 003H {SECTOR M S K  (FOR BLOCKINS/DEBLOCKINS)
4289 =44E2 10202044 OSKSPT 08 010», 020», 020», 044» {CPU SECTORS PER TRACK (LOR BYTE)
4290 =44E4 0000000(1 DSKSPH 08 000», 000», 000», 000» {CPfl SECTORS PER TRACK (HI BYTE)
4291 =44EA 04040404 OSKBSH DB 004», 004», 004», 004H {DATA ALLOCATION BLOCK SHIFT FACTOR
4292 =44EE 0F0F0F3F DSKBLI) DB OOFH, OOF», OOFH, 03F» {BLOCK M S K
4293 =44F2 01000103 OSKEXT DB 0 0 1H, 000», 001», 003» {EXTENT M S K
4294 =44F4 4C499987 DSKDSL DB 04CH, 049», 099N, 087H {DISK SIZE (LON BYTE)
4295 =44Ff 00000002 DSKDSH DB 000», 000», 000», 002» {DISK SIZE (HI BYTE!
4294 =44FE 7F7F7FFF DSKIIOL DB 07F», 07FH, 07FH, OFFH {HAX NO IX DIRECTORY ENTRIES (LOR BYTE)
4297 =4702 00000001 DSKIUH DB 000«, 000», 000», 001» {ItAX NO OF DIRECTORY ENTRIES (HI BYTE)
4298 =4704 COCOCOCO DSKALO DB OCOH, OCOH, OCON, OCO» {ALLOCS FOR DIRECTORY
4299 =4708 00000000 DSKAL1 DB 000», 000», 000», 000» {ALL0C1 FOR DIRECTORY
4300 =470E 20202000 DSKCSL DB 020», 020», 020«, 000» {SIZE OF DIR CHECK VECTOR (LON BYTE)
4301 =4712 00000000 OSKCSH DB 000», 000», 000», M O » {SIZE OF DIR CHECK VECTOR (HI BYTE)
4302 =4714 03030300 DSKOFL DB 003», 003», 003«, 000» {NO OF RESERVED TRACKS (LOO BYTE)
4303 =4718 00000000 OStCOFH DB 000», 000», 000», 000» {HO OF RESERVED TRACKS (HI BYTE)
4304 =471E 00000000 DSKDBL DB 000«, 000», 000», 000» {LOGICAL SECTOR LACING?
4305 =4722 10101040 DSKCNT DB 010», 010», 010H, 040» {CPIt SECTORS PER ALLOCATION BLOCK
4304 =4724 50285042 DSKTRK DB 050», 028», 050», 042» {NO OF TRACKS ON DISK (LON BYTE)
4307 =4728 00000002 DSKTRH DB 000», 000», 000», 002H {HO OF TRACKS ON DISK (»I BYTE)
4308 =472E 08080811 DSKHSC DB 008», 008», 008», 011» {MXIflUt! SECTOR HUtIBER
4309 = i
4310 S I
4311 = I

4313 f 1
4314 = { DISK TYPE TABLE - TYPE IS FILLED IN WHEN DISK IS 'SELECTED' *
4315 = 1 t
4314 -

4317
4318 =4732 FF DSKTYP OB OFFH {DRIVE A

4319
4320 =4733 FF OB OFFH {DRIVE B
4321 =4734 FF DB OFFH {DRIVE C
4322 =4735 FF OB OFFH {DRIVE 0
4323 =4734 FF 08 OFFH {DRIVE E
4324 =4737 FF DB OFFH {DRIVE F
4325 =4738 FF DB OFF« {DRIVE S
4324 =473? FF DB OFFH {DRIVE »
4327 =4738 FF DB OFFH {DRIVE I
4328 =473B FF DB OFFH {DRIVE J
4329 =473C FF DB OFFH {DRIVE K
4330 =4730 FF DB OFFH {DRIVE L
4331 =4?3E FF DB OFFH {DRIVE n
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6332 =473F FF DB OFFH ;DRIVE H
6333 =4740 FF DB OFFR ;DRIVE D
6336 =4741 FF DB OFFH iDRIVE P
6335 = i
6336 = r
6337 = i TRANSLATION TABLE FOR LOfilCAL LACIRG
6338 = i
633? =  0020 LEN EDU 32 iLEHBTH OF XLT
6360 =  0000 VER EQU 0 iBIOS VERSION
6361 = 0020 VERLEN EQU (VER*256)+LEH !VERSION
6362 = t
6363 =4742 XLT RS LEN

6366
6365 =
6366 =
6367 = i
6368 = i BORK AREA FOR BLOCKIH6/DEBL0CKIHS
636? = 1

6351
6352 =6762 SEKDSK RB 1 iSEEK DISK NUI16ER
6353 =6763 SEKTRK RN 1 iSEEK TRACK HUKBER
6356 =6765 SEKSEC RB 1 ISEEK SECTOR NUItBER
6355 = S
6356 =6766 HSTDSK RB 1 tHOST DISK NUItBER
6357 =6767 HSTTRK RN 1 jHOST TRACK NUItBER
6358 =676? HSTSEC RB 1 iHOST SECTOR NUItBER
635? = i
6360 =6766 SEKHST RB 1 iSEEK SHR SECSHF
6361 =6768 HST6CT RB 1 iHOST ACTIVE FLA6
6362 =676C HSTURT RB 1 [HOST NR1TTEH FLAB
6363 t
6366 =6760 UN6CHT RB 1 iUHALLOC REC CRT
6365 =676E UN6DSK RB 1 {LAST UHALLOC DISK
6366 =676F UH6TRK RN 1 ?LAST UHALLOC TRACK
6367 =6771 0N6SEC RB 1 ;LAST UHALLOC SECTOR
6368 = 1
636? =6772 ERFLA6 RB 1 i ERROR REPORTINS
6370 =6773 R S F L M RB 1 iREAD SECTOR FLAU
6371 =6776 RE6D0P RB 1 51 IF READ OPERATION
6372 =6775 URTYPE RB 1 iNRlTE OPERATION TYPE
6373 =6776 DIMSEG RN 1 5DIM SEQUENT
6376 =6778 0H60FF RN 1 iOIIA OFFSET
6375 =6776 PIMADDR RN 1 5PHYSICAL DIM SEGIIEHT
6376 =677C RN 1 iPHYSICAL W M  OFFSET
6377 »
6378 = i
637? = i

6331
6382
6383 
6386 
6385

ERROR ItESSASES

6386 =677E 00 DISPFLAS DB 0 i 0 = D I S P U T  ERROR ItESSASES
6387 = 5 FF = DO NOT D I S P U T  ERROR DESSASES
6388 = i (USED BY S0I1E UTILITIES)
638? =677F 203A206E6F56 NOTRDY DB ' : HOT READY (R/X)'
63?0 205265616659
63? 1 2028522F582?
63?2 =67?1 FF DB OFFH
63?3 =6792 203620575269 PROTECT DB • : NRITE PROTECT (R/O/X)'
63?6 56652050526F
6395 566563562028
6396 522F6F2F582?
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kW
k m =4744 FF OB OFFH
4399 =4748 203420444154 FATAL DB ' : FATAL ERROR (R/O/X)'
4400 414020455252
4401 4F522028522F
4402 4F2F5829
4403 =4701 FF DB OFFH
4404 =4702 2Q3420492F4F I0ERR DB 1 : I/O ERROR (R/O/X)'
4405 204552524F52
4404 2028522F4F2F
4407 5829
4408 =4704 FF OB OFFH
4409 s r
4410 =4707 1B303820FF posits« DB 1BH,3DH,38H,20H,OFFH jPOSITION
4411 =4700 18303820 RESHS6 DB 1BH,3DH,3BH,20H !POSITION
4412 =47EQ 1B54FF DB 1BH,54H,0FFH i ER4SE

APPEN D IX  D

COLUMN 0, ROH 25 
COUDIN 0, ROH 25, 
END OF LINE

D-129



4*13
4414
4415 
4414
4417
4418 
441?
4420
4421
4422
4423
4424
4425 
4424
4427
4428 
442?
4430
4431
4432
4433
4434
4435 
4434
4437
4438 
443?
4440
4441
4442
4443
4444
4445 
4444 
4447

INCLUDE C:FLEXPIHß.SE5
TITLE F L U  DISK DRIVER Pill (MTA S E M E «)

4448 = ;»»f I/O PORTS fit
444? = ■ ■ ■ ■ » t i m m u m n

4450 = i
4451 = »
4452 = ; FDC
4453 = ■ —
4454 = i
4455 = 0051 DCOtti) EOU 51H I DISK C0mt4H0 PORT
4454 = 0050 DSTAT EBU 50« ; DISK ST4TUS PORT
4457 = 0051 FDCRA EQU 51H i READ DIM FR0I1 FDC PORT
4458 = i
445? = i
4440 = »
4441 = ; OflA
4442 = » —
4443 = »
4444 = 0024 DttAflB EQU 24« i «RITE SINGLE IMSK REGIS
4445 = 0028 mm EQU 2BH ; DIM «ODE PORT
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6466
M l = 0026 C0A0 EQU 26H i DMA ADDR PORT
M t = 0027 C0TC ESU 27H i OHA LEH6TH PORT
M l = 5
6470 = }
6471 = i
6472 = i SYSTEtl STATUS
6473 = ; - - - - - - - - -
6474 = i
6475 = 0013 SYSSTA EQU 13H ! SYSTEIt STATUS PORT
6476 = 0014 BOTORON ESU 14H i Y10T0R 08 PORT
4477 = i
6478 = »
447? = »
6480 = i SANK SELECT
6481 = ; - - - - - - - -
6482 = i
6483 = OOEO BASS ESU OEOH i BARS SELECT EO : OK - 64K
6484 = i El : 44S - 128S
6485 = i E2 : 128K - 1?6K
6486 = i E3 : 196« - 256«
6487 = f
6488 = f
448? = i
64 ?0 =
64?1 = i
64 ?2 = 5
44?3 = »
64?4 = ; if i m  t««fi«f«
44?5 = !*** FDC CQfflANOS * H
6496 = {IKIlilHIiffffff
44?7 = 1
6498 = 5
64?? = 0002 READERS EQU 02H ! READ TRACK CONHANO
6500 = 0005 UR1TDAT EQU 05U i BRITE DATA C O M O
6501 = 0006 REAODAT EQU 06H i READ DATA C0MIA8D
6502 = 0007 RESTORE ESU 07H ; RESTORE COniAHD
6503 = 0008 FOCSIS ESU 08H ! SENSE INTERRUPT STATUS
6504 = O O M IOREAO ESU OAH i READ ID COfflAND
6505 = 0000 URITFNT EQU ODH ! FORMAT A TRACK
6506 = 00ÜF SEESTRS EQU OF» i SEEK A TRACK
6507 = »
6508 = »
450? = i
6510 = i
6511 = i Hffffffffffffffffffffffff
6512 = ; m  FDC VARIABLES « «
6513 = yfffffflffffllttfffH
6514 = »
6515 = i
6516 =47E3 00 CYLHODE 08 00 i 0 = CYLINDER HOOE, 1 = not CYLINDER NODE
6517 =47E4 00 DRV D8 00 i DRIVE NUMBER
6518 =47E5 0Q HEAD OB 00 i HEAD NUMBER
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4519
4520 =47E4 00 TRACK DB 00 ) TRACK HUnBER
4521 =47E7 00 SECTOR DB 00 i SECTOR MUIIBER
4522 = i
4523 =47E8 0000 SECCHT DU 0000 » Hueber of sectors for I/O
4524 = i
4525 = 1
4524 =47EA 00 COItSTR DB 00 ; COnttAHO STRIHG LENGTH
4527 =47E8 00 DB 00 ; COHflAND STRING (tax. 9 bytes)
4528 =47EC 00 08 00 »
4529 =47ED 00 DB 00 i
4530 =47EE 00 DB 00 5
4531 =4?EF 00 DB 00 »
4532 =47F0 00 DB 00
4533 =47F1 00 DB 00 »
4534 =47F2 00 DB 00 ?
4535 =47F3 00 DB 00 »
4534 = i
4537 =47F4 00 ERRBUF DB 00 1 STATUS BYTE 0
4538 =47F5 00 DB 00 ! STATUS BYTE 1
4539 =47F4 00 DB 00 i STATUS BYTE 2
4540 =47F7 00 DB 00 i CYLIMOER/TRACK
4541 =47F8 00 DB 00 i HEAD 0 or HEAD 1
4542 =47F9 00 DB 00 i SECTOR
4543 =47FA 00 DB 00 i SECTOR SIZE
4544 = !
4545 = I
4544 = i
4547 =
4548 = i
4549 = !
4550 = 1
4551 =
4552 = i * M  OHA COHHANDS * «
4553 = j f f t t l i i f f f f t H I

4554 = »
4555 = 1
4554 = 0047 DttAMRT EQU 47H i WHITE D M  COItftAND
4557 = 0048 DflAREAD EQU 4BH i READ DM COWARD
4558 = ?
4559 = »
4540 = »
4541 = t
4542 = ; I H H I H I l i H t H H I H H

4543 = ; m  M  VARIABLES t «
4544 = ; H H O m t l H H H I H H I

4545 = i
4544 = i
4547 =47FB 0000 DltAADOR DU 0000 i D M  ADDR OFFSET
4548 =47FD 0000 DU 0000 i SEBKEHT
4549 = r
4570 =47FF 0000 DIMLEUB DU 0000 1 D M  LEHETH
4571 =4801 OO DI1AFUHC DB 00 i D M  FUNCTION
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6572
6573
6574
6575
6576
6577
6578
6579
6580
6581 = DISK VARIABLES » «
6582 =
6583 = i
6584 = 5
6585 =4802 08 SECTRK OB 08 ; SECTORS PER TRACK
6586 =4803 40 DENSITY DB 40H } DOUBLE DENSITY BIT (NFfl)
6587 =4804 02 BYTSEC DB 02 ; BYTES PER SECTOR <N): 00 - 128 bytes
6588 = > 01 - 256 bytes
6589 = » 02 - 512 bytes
6590 = ; .
6591 = 1
6592 = ; .
6593 =4805 18 GPL DB 1BH ; GAP LENGTH
6594 = !
6595 =4806 f6 PATTERN DB 0F6H i F0RI1AT PATTERN
6596 = »
6597 =4807 05 RETRIES DB 05 \ Nuober of retries
6598 = »
6599 = »
6600 = ?
6601 =
6602 = »
6603 = »
6604 = »
6605 =4808 0000 SSB DU 0000 i Special Sector Buffer for BANK conflict
6606
6607



6 4 0 8
6 6 0 9
6 6 1 0  
6 6 1 1  
6 6 1 2
6 6 1 3
6 6 1 4  
6 6 1 0  
6 6 1 6
6 6 1 7
6 6 1 8

IF HOT L O A D E R J I O S  
INCLUDE C:HIPinO.SEG

( » H i H I H H i H I H I H I H H H U M I H U I H H I H

PERIPHERAL INTERFACE NODULE (PIH)
6619 = i* «
6620 = i* UIKCHESTER DISK f

6621 = ;* «
6622 = f******
6623 = ?
6624 = jUHIT 0 HEAD 0 AND 1
6625 = iUHIT 1 ICAO 2 AND 3
6626 = 5
6627 = i
6628 = ! WINCHESTER DISK PARANETER BLOCK
4629 = »
6630 = !
6631 - i
6632 =4806 00 UIPAR 08 0 ; UIPAR t 0 DISK UNIT
6633 =4808 10 08 REST ; UIPAR ♦ 1 FUNCTION
6634 =480C 0000 DU 0 i UIPAR 4 2 SECTOR LO
6635 = ; UIPAR 4 3 SECTOR HI
6636 =480E 00 08 0 ! UIPAR ♦ 4 STATUS 1
6637 =480F 00 08 0 i UIPAR + 5 STATUS 2
6638 =4810 0000 DU 0 i UIPAR * 6 BUFFER ADOR.lSEatEHT)
6639 =4812 0000 OU 0 ; UIPAR + 8 BUFFER ADDR.IOFFSET)
6640 = »
6641 = !
6642 = 5
6643 = » UIKCHESTER DISK DE F I N I T U M S
6644 = 1 = = = = = = = = = = = = = = = =
6645 = »

6647 = ;» i
6648 = ;* PORT DEFINITIONS ft
6649 = ;« ft
6650 =
6651 i
6652 = ooco HBASE EOU OCOH i CONTROLLER BASE AODR.
6653 = ooco DATA EOU HBASE ; R/U DATA REGISTER
6654 = 00C1 UIERROR EOU HBASE+1 i R ERROR REGISTER
6655 = OOC1 UPC EOU HBASE+1 i U URITE PRECOHP. REGISTER
6656 = 00C2 SECNT EOU HBASE+2 ; R/u SECTOR COUNT REGISTER
6657 = 00C3 SECHO EQU HBASE+3 ; R/U SECTOR NUIIBER REGISTER
6658 = 00C4 CYLLO EOU HBASEM ; R/u CYLINDER LOU REGISTER
4659 = 00C5 CYLHI EOU HBASE+5 ; R/u CYLINDER HIGH REGISTER
6660 = Q0C6 SDH EOU HBASE+6 ; R/U ECC/CRC-BYTES PER SECTOR-DRIVE-HEAD
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6661
4442
4443 
6644 
4445 
6646 
4447 
6648 
4469
6670
6671
6672
6673
6674 
6475 
6676 
4477 
6678 
4679 
6680 
6481 
6682 
4483 
6684 
648S

00C7
OOC7

6493
6694
6495
6696
4497
6698

STAT EQU 
COtWO ESU

HBASE+7
HBASE+7

; R STATUS REGISTER
; u c o m w D  r e g i s t e r

< >
• DISK FUNCTIONS <
t i

0000 STRATE EQU 0 iSTEPIHt RATE TRACK TO TRACK = BUFFERED STEP
0010 REST EQU ION OR STRATE iRESTORE C O N M H D  NITN STRATE
0070 SEEK EQU 70H OR STRATE iSEEK COIIKANO NITH STRATE
0020 VIREAD ESU 20H DREAD COHHAND
0030 VIURITE EQU 30N ■UNITE CONNAND
0050 F O R M T  EQU 50N ( F O R M T  C O N M H D

;«
;t ERRROR REGISTER EQUATES

«
«

;i «

6684 = 0301 DAIWFD EQU 01H ; ADDR. M R K  NOT FOUND
6487 = « M 2 TRO EQU 02N i TRACK 0 ERROR
6688 = 0004 ABC EQU 04N i ABORTED C O N M H D
6489 = 0010 IDNFD EQU ION i ID NOT FOUND
6690 = 0020 CRCID EQU 20H i CRC-ERROR IO-FIELO
4491 = 0040 UNCOR EQU 4 M ; UNCONNECTED D ATA IN DATA FIELD
6692 = 0080 BSD EQU SOH ; BAD BLOCK DETECTED

4499 = i
6700 = 0001 CERR EQU 01H
6701 = 0004 CORRO EQU D4H
6702 = 0008 CDRQ EQU 08H
6703 = 0010 OSEEC EQU ION
6704 = 0020 DURFA EQU 20H
6705 = 0040 DREAOY EQU 40N
6704 = 0080 CBUSY EQU SOH
4707 = i
6708 = i
6709 = ;»*««»»
6710 = ;«
6711 = ;» SPECIALS
6712 = ;«
6713 = } M t  ttf

6714
6715 = !
6716 = DOAO SOHREG EQU OAON
6717 = »
6718 = }
6719
6720 ENOIF

;«
;« STATUS RESISTEN EQUATES

f

f

;« f

i CONTROLLER ERROR
i M T A  CORRECTED IN DATA FIELD ( E C O  
; CONTROLLER DATA REOUEST 
i DRIVE SEEK COHPLETE 
i DRIVE UNITE FAULT 
i DRIVE READT 
i CONTROLLER BUSY

iECC/512 BYTES PER SECTOR
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4721
4722
4723
4724
4725 
4724
4727
4728
4729
4730
4731
4732
4733
4734
4735 
4734
4737
4738
4739
4740
4741
4742
4743
4744
4745 
4744
4747
4748
4749
4750
4751
4752
4753
4754
4755 
4754
4757
4758
4759
4740
4741
4742
4743
4744

IHCLII0E CKBDIKRD.SE6

«  «30 D A M M E D  DATA AREA H

=4814 00 FUHACT 08 0

=4815 0000 FPOIHTER Dll 0

=4817 0000 FCHARCHT Dll 0

=4819 00 FHOOHAR 08 OOH

= 4 8 1A 0000 FHSTR DU OOH

=481( 0000 FHACT Dll OOH

= 4 8 IE 0000 RSTLEH DO D m

=4820 0000 FNEHO DO OOH

=4822 0000 FHLEH DO OOH

=4824 00 F H J 3 W DB OOH

=4825 444E43542054 FHJERRJ1ESS D8 'FMCT TABLE FULL (OR)
41424(452044 
554(4(202028 
435229 

=483A FF DB OFFH

=4838 00 HEBREO DB 0
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6745
4744
4747 = INCLUDE CsKBDPIIID.SEG
4748 = ;
4749 = i
4770 = i
4771 = i
4772 * !
4773 = i
4774 = i
4775 = !
4774 = ;
4777 = i
4778 = ;
4779 = !
4780 = ;
4781 = i
4782 = i
4783 = i
4784 = i
4785 = ;
4784 = i
4787 = ;
4788 = ;
4789 = i

4791 = i «  keyboard equates >
4792 = i IH H H H If
4793 = i
4794 = 0040 keybase equ 40b i no of controller
4795 = 0040 udkey equ keybase i outfit to keyboard
4794 = 0040 rdkey equ keybase ; input froo keyboard
4797 = 0041 rsbey equ keybase* ; status addr of keyboard
4798 = 0041 kbetl equ keybase» ; addr for output a bell
4799 = 0041 kcouot equ keybase» i kbd output of language nuaber
4800 = i
4801 = i
4802 = 1
4803 = 0001 c o w  try equ 01h ; coooand to get country code
4804 = V
4805 = »
4804 = f
4807 = J
4808 = »
4809 • 0080 Lgdatft equ 80h flag for language byte ready
4810 = 0002 inpbuff86 equ 02h flag for output to kbd full
4811 = 0001 k b d a t U equ 01h flag for input fro« kbd ready
4812 = 5
4813 - »
4814 = »
4815 =4830 00 Language db 00h language code :
4814 = OLD KBD NEU KBD 1 NEU KBD 11
4817 = i 00 U.S. 10 U.S. 20 SUITZERLAND 1

4818
4819 = I 01 U.K. 11 U.K. 21 SUITZERLAHO 2
4820 = » D2 FRANCE 12 DENHARK 22 FRANCE
4821 = i 03 6ERHAHY 13 OERffANY 23 CANADA
4822 = 1 04 SUED/F1N 14 SUED/FIN 24 SOUTH AFRICA
4823 = » 05 NORU/DENN 15 HORUAY 25 PORTUGAL
4824 = » 04 SPAIN 14 SPAIN 24 BRAZIL
4825 = » 07 ITALY 17 ITALY 27 YUGOSLAVIA
4824 =4830 F8 kbd.var db 0f8h ; V a ria n te  of keyboard
4827
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6828
682?
6830
6831 =
6832 =
6833 =
6834 =
6835 =
6836 =
6837 =
6838 -
6839 =
6840 =
6841 =
6842 =
6843 =
6844 =
6845 =
6846 =
6847 =
6848 =
6849 =
6850 =
6851 =
6852 =
6853 =
6854 =
6855 =
6856 =
6857 =
6858 = 
685? = 
6860 = 
6861 = 
6862 =
6863 =
6864 =

IF KOI LOADER BIOS 
INCLUDE CsSERPIHD.SES

EQUATES used by the SER Pill

PORT ADDRESSES FOR SERIAL IF RS232 (2651)

6865 = 0060 SPRDATA EQU 60H (READ DATA
6866 = 0061 SPRSTAT EQU 61H BREAD STATUS
6867 = 0063 SPRCOH EQU 63H {READ CODDAND
6868 = 0064 SPUDATA EQU 64H ;VEITE DATA
686? = (»66 SPUHOOE EQU 66N iUNITE KODE
6870 = 0067 SPUCOtt EQU 67N iURiTE c r a m
6871 = 1
6872 = i XON-XOFF VALUES
6873 = 1
6874 s 0011 XON EQU 11H
6875 = 0013 XOFF EQU 13H
6876 = i
6877 = ; STATUS EQUATES FOR SERIAL IF RS232 (2651)...BIT DAPPED
6878 = !
687? = 0001 TXRDY EQU 01H J T R A N S M T  H0L0IN6 REGISTER EMPTY
6880 = 0002 RXRDY EQU 02H iRECEIVE HOLDING REGISTER EMPTY
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4881
4882 = 0004 TXEDT EOU 04H ;CHANCE IN DSR OR DCO OR TRANSUIT
4883 = 0008 PARITY EOU OSH (PARITY ERR«!
4884 = 0010 OVERRUN EQU 10H (OVERRUN ERROR
4885 s 0020 FRAHINE EOU 20H (FRAHIH6 ERROR
4884 = 0040 DCO EQU 40H (DATA CARRIER DETECT
4887 = 0080 DSR EOU SON (DATA SET READY
4888
4889
4890
4891
4892
4893
4894
4895 
4894
4897
4898
4899
4900
4901
4902
4903
4904
4905 
4904
4907
4908
4909
4910
4911
4912
4913
4914
4915 
4914 
4917

;« VARIABLES TO BE PROVIDED BY THE USER
«
ft

r* «

\1!

IURS232 BYTE

D2RS232 BYTE 

PVRS232 BYTE

BIT HAPPED : HUttBER OF STOP BITS 
PARITY EVER OR ODO 
PARITY ENABLE OR DISABLE 
BITS PER CHARACTER 
ASYHC OR SYNC COHttüHICATIOH

BIT DAPPED : INTERNAL OR a T E R H A L  CLOCKS 
BAUD RATE

OOH PROTOCOL VECTOR (FOR FUTURE EXPANSION)
CURRENTLY OOH

THE SERIAL INTERFACE

INTERNAL VARIABLES

4918 =483E 00 SACTIVE DB 0 (SERIAL I/F ACTIVE FLA«
4919 =483F 00 PACTIVE OB 0 (PARALLEL I/F ACTIVE FLA«
4920 =4840 00 X0FFFL6 DB 0 (XOFF FLA«
4921
4922
4923
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6924
6925
mt
4927
4928
4929
4930
4931
4932
4933
4934
4935 
4934
4937
4938
4939
4940
4941
4942
4943
4944
4945 
4944
4947
4948
4949
4950
4951
4952
4953
4954
4955 
4954
4957
4958
4959
4940
4941
4942
4943
4944
4945 
4944 
4947

INCLUDE CSPARPIHD.SE6

PARALLEL INTERFACE (CENTRONICS)

EQUATES used by the PAR PIN

PORT ADDRESSES FOR PARALLEL I/F (CENTRONICS)
4948 = r
4949 = 0040 PBDA EQU 40H (DATA PORT
4970 = 0041 PBSTA EQU 41« i STATUS PORT
4971 = 0043 PBCOIt EQU 43H iCONTROL PORT
4972 Z !
4973 = i STATUS EQUATES FOR PARALLEL I/F (CENTRONICS)
4974 = i
4975 = 0020 BUSY EQU 20H SPRINTER BUSY
4974 = 0002 POBF EOU 02H (OUTPUT BUFFER FILL

4977
4978 =
4979 =
4980 *
4981
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6982
6983
6984 03BF PATCHSIZE 
4985 4841
6984 EHDIF
6987
6988
6989 4C0D END8IQS EQU
6990 CSE6
6991 0R6

APPENDIX

EOU 4C00H - OFFSET *
RS PATCHSIZE

OFFSET ♦

EHOBIOS

4993 »* »
6994
6995 i* h o v c p h - ROUTINE TO SET UP IHTERRUPT VECTORS AHO HOVE THE O.S i
6996 «

4998 »
6999 i This routine is entered i M e d i a t e l y  « o n  a JHP 2500 (IH1T) and is
7000 ! executed only at start-of-day.
7001 ; The code wiLl be overlayed by a disk buffer.
7002 J Entry paraaeters - CS is set up correctly (to 600H)
7003 I All other segaent registers are unpredictable
7004 ! IUHEH LOADED VITH DDT, SET CS=0S=ES=TPA+8)
7005 »
7004 ItOUCPtl:
7007
7008 IF HOT LOADER JII0S
7009
7010 4C00 FC OLD (SET FORHARO DIRECTION
7011 4C01 2E803E7F2500 CUP D E B W L F L M
7012 4C07 7405 4C0E JE H 0 J E T . S E 6
7013 4C09 8CC8 nov AXfCS
7014 4C0B A3FB42 nov BORO PTR PARA40+2■AX
7015 H 0 J E T . S E 6 :
7016 4C0E 880000 80V AXiO
7017 4C11 8ED8 nov DS.AX ;SET OS TO ZERO
7018 4C13 8B04FE nov BX.nEnsiz
7019 4C16 8A1F nov BLiEBXI ;6ET nEIIORY SIZE BYTE (=0-7)
7020 4C18 8CC8 nov AX.CS
7021 4C1A K M nov OS,AX ;SET REAL DS VALUE
7022 4C1C 8EC0 nov ES,AX
7023 4C1E 8004 nov A L t 4
7024 4C20 F4E3 nut BL (HEItSIZ*4
7025 4C22 98 CBR
7026 4C23 BEDC4C nov SI,OFFSET HEI1TAB
7027 4C26 03F0 ADO SI,AX
7028 4C28 BF4443 nov 01,OFFSET OISPHEn
7029 4C2B B90400 nov CX,4
7030 4C2E F3A4 REP novs ALiAL ihOVE ASCII REROfiT SIZE INTO SIGH OH (IESSA6E
7031 4C30 3104 nov CL,4
7032 4C32 8AC3 nov AL,BL
7033 4C34 D2E0 SHL AL,CL
7034 4C34 08040143 OR BYTE PTR HRTLEH+l.ALlAOO IfilORY SIZE TO TPA LEHGTH
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/035
7036
7037 4C3A 064000 nov 0X.4OH
7030 4C3D 2E803E7F2SO0 cup DEBUSJLS.O
7039 4C43 7411 4056 JE SET.INT »FALL THRU IF SYSTEJ1 UITH D0T86
7040 4C45 000009 nov AX,900H »SET SIZE FOR 2. OS + D0TB6
7041 4C40 29060043 sue NORD PTR NRTLEH,6X iREDUCE TPA SIZE
7042 4C4C OCCO nov AX,CS
7043 4C4E 050005 600 6X,500H
7044 4C51 A3FE42 nov UORD PTR nRTLEN-2,AX iSET NEU TPA START
7045 4C54 8CCA nov ox.cs
7046 ;;
7047 ;SET UP ALL INTERRUPT VECTORS IN LOU HEHORY TO 60DRESS
7040 i
7049 SETJHT:
7050 4C56 080000 nov AXiO
7051 4C59 SEM nov OS,AX
7052 4C50 OECO nov ES,AX »SET ES A W  OS TO ZERO
7053 i
7054 5SETUP INTERRUPT 0 TO ADDRESS TRAP ROUTINE
7055 t
7056 4C5D C70600002520 nov INTO.OFFSET,OFFSET INTJRAP
7057 4063 09160200 nov INT0_S£Ö®4T,DX
7050 4067 0F0400 nov 01,4
7059 4066 BE0000 nov SI,0 »THEN PROPASATE
7060 4060 B9FF00 nov 0X,255 »TRAP VECTOR TO
7061
7062 4070 2E803E7F2500 cnp OEBUSJLS.O
7063 4076 7420 4060 JE «1J.00P
7064 4070 BFOOOO nov 01,0
7065
7066 DEBUS J.OOP!
7067 4070 030704 600 01,4
7060 0EBU6J.00Pn:
7069 4C7E OE0000 nov SI,0
7070 4001 83E901 SUB CX,1
7071 4004 03FF04 cnp 01,4
7072 4007 74F2 4070 JE DEBUS J.OOP iJUAP IF TRAP INTERRUPT
7073 4009 03FF0C cnp DI,OCH
7074 4000 74E0 4070 JE DEBU6J.OOP iJURP IF ONE BYTE INTERRUPT
7075 4C8E 01FF8403 cnp 01,384«
7076 4092 74E7 4070 JE DEBU6J.00P iJUAP IF DDT86 BOOS CALL IR
7077 4094 030101 ADD 0X,1
7070 4097 65 novsu
7079 4090 65 novsu
70«) 4099 E2E3 407E LOOP DEBUS J.OOPN
7001 4090 0008 nov AX,CS
7002 4090 E90700 4067 JHP SETJOOS
7003
7004 6LLJ.00P:
7005 4060 65 novsu ;ALL 256 INTERRUPTS
7006 4061 65 novsu
7007 4062 E2F0 4060 LOOP ALLJLOOP
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SYSTEM  TECHNICAL M AN UAL APPEN D IX D

7089 4CA4 884000 nov AX, 4041
7090 5
7091 »BD0S OFFSET T0 PROPER INTERRUPT
7092 !
7093 SETJD0S:
7094 4CA7 C7047803402C nov 8I0S.0FFSET,OFFSET BIOSJNTJOUTINE
7095 4CAD A37A03 nov BIOS SEOREHT.Al
7094 4CB0 C70480030408 nov BDOS_OFFSET,BOOS_OFST
7097 4CB4 A38203 nov 8D0S SESHENT,AX
7098 i
7099 ;H0N HOVE THE COP, BOOS, AHO BIOS TO ABSOLUTE PARAGRAPH 40H
7100 I
7101 4089 8E08 nov OS,AX
7102 4088 2ES03E7F250D cnp DEBU6_FL6,0
7103 4CC1 7515 4008 JHE nOVJND ijunp IF DEBUG FLAG SET
7104
7105 4003 880004 nov AX,400H i SOURCE IS PARAGRAPH 400
7104 4004 8ED8 nov OS,AX
7107 4008 B84000 nov AX.40H i DESTINATION IS PARAGRAPH 40
7108 4008 8EC0 nov ES,AX
7109 4000 BEOOOO nov SI,0
7110 4000 BF0000 nov 01,0
7111 4003 B90028 nov CX, 2800H
7112 4004 F3A5 REF novs AX,AX
7113
7114 EHOIF
7115
7114 nOVJHD:
7117 4008 FF2EF942 JHPF BI0S40 i NEXT INSTRUCTION IS RELATIVE TO PARAGRAPH 40
7118 5
7119 HEHTA8: STABLE OF ASCII HEflOfit SIZES FOR SIGN OH HESS
7120 4000 2034344B DB ' 44«' iffinsiz = 0
7121 4CE0 31323848 08 ’ 128K' i = 1
7122 4CE4 31393248 08 '192*' ! = 2
7123 40E8 32353448 08 '254K' i = 3
7124 4CEC 33323048 08 '320X' i = 4
7125 4CF0 33383448 DB ’384X’ ! = 5
7124 4CF4 34343848 08 '44811' i = 4
7127 4CF8 35313248 08 '512*' ! = 7
7128
7129
7130
7131 i* «
7132 ;* DUfflV DATA SECTION *
7133 i* *
7134 i*************
7135 0000 DSEG 0 ;ABSOLUTE LON HEHORT
7134 ORG 0 i(INTERRUPT VECTORS)
7137 0000 INT0.0FFSET RN 1
7138 0002 INTO_SEGHENT RN 1
7139 0004 INT1.0FFSET RN 1
7140 0004 IMT 1_SE6HEHT RN 1
7141 iPAD TO STSTEH CALL VECTOR
7142 0008 RN 2*(8I0SJNT-2>
7143 0378 BIOSJJFFSET RN 1
7144 Q37A BIOS_SEaiENT RN 1
7145 0370 ÜNUSE0.0FFSET RN 1
7144 037E UNUS£D.S£SnENT RN 1
7147 0380 BDOSJFFSET RN 1
7148 0382 BD0S_S£6NEHT RN 1
71«
7150
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ABC 0004 H 66884
ALLLOOP 4CA0 L 7063 70844 7087
«.LOC 3798 L 2853 2862 2867
ALPHAPARTITIOH 4400 9 1447 58934
« V O 5080 N 61154 6116 6172
ALV1 5OE0 R 61174 6118 6177
ALV10 53F9 H 61354 6138 6223
ALV11 544A N 61384 6140 6228
«.912 5490 H 61404 6142 6233
«.913 54EC H 61424 6144 6238
N.914 5530 N 61444 6146 6243
«.915 558E N 61464 6248
«.92 5171 H 61194 6121 6182
« V 3 51C2 N 61214 6123 6187
«.94 5213 N 61234 6125 6192
«.»5 5264 H 61254 6127 6197
«.94 52B5 N 61274 6129 6202
«.97 5304 N 61294 6131 6207
« 9 8 5357 H 61314 6133 6212
« V 9 53A8 H 61334 6135 6218
ATTRIBUTE 440C V 453 1535 1556
a t t r h a s k 0080 N 1061 1200 1532
«ITOLOAO 2B40 L 469 5194 581
BANK OOEO H 4642 64834
BBS 0080 N 66924
BDOSIKT OOEO H 564 664
BOOSOFFSET 0380 9 481 7096 71474
BOOSOFST 0006 H 554 654 481
BDOSSE9IEHT 0382 V 482 7097 71484
BI0S40 42F9 V 57134 7117
BIOSCOOE 2500 H 574 674 73
B10S1HT OOOE N 604 7142
BIOS INTRET 2C8C L 800 804 808
BIOSINTRTT1 2C8E L 785 8144
BIOSIHTROUTIHE 2C60 L 7834 7094
BIOSOFFSET 0378 V 7094 71434
BI0SSE6HENT 037A 9 7095 71444
BLANRONE 33B0 L 2058 20794 2093
BLIHKIHfi 0002 H 1181 57984
BNPCR1 3347 L 1561 1595 2004
BHFCR2 334F L 2008 20104
BUttPCUR 333B L 20004
BUST 0020 H 5671 69754
BYTSEC 4804 9 2575 3184 3624
CANADA1 2A40 L 3584
CAHADA2 2A41 V 3624
C8USY 0080 K 4731 4782 67064
CCHAR 004B N 1915 1930 59944
CCP 0000 L 724 467 470
CCPOFFSET 0000 N 544 644 71
CORO 0008 H 67024
CERR 0001 N 67004
CHAflOO 0020 H 60444

CHANCHAR 40F1 L 5078 50994
CHANCHARENO 4120 L 5103 51234
CHANEND 4131 L 5101 51304
CNARREAOT 4012 L 4879 4883 48874
CNKUNA 374A L 2834 28484
CNRTRAN 2EB9 L 874 12284
CIHIT 2B5B L 451 5334
a E o s 3416 L 1608 21484
ttEOSl 3438 L 2151 21634
CU1ASK 0040 H 1549 59474
CLOSE 3581 L 2394 2427 24434
CLRLIN 3472 L 22024 2246 2288
CRBBIIF 259C 9 1594 521 524
COM3 0026 H 4631 4633 64674

1590 1790 2082 6068«

810»

583
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COLFULU 20B1 L 1068 1072t
COLHALFI 2094 L 1053 1057t
colourhm.fi 0005 N 1058 5800t
COLOUSIKDEX 4405 V 540 1052 1067 1147 1188 5802t
COtILEH OOOA N 525 572»
COItHO 00C7 H 4734 666»
COHPL0OP 38M L 30034 3007
consiR 47E4 V 3926 3927 3929 3999 4000 4005 4007 4067 4070 4075

4128 4129 4245 4253 4258 4260 4262 4264 4266 4268
4270 4271 4326 4328 4333 4335 4337 4338 4340 4392
4393 6526t

C0HFIGFL 258F V 1489 803 4938
C OW E R 2592 V 152»
C0HIH 2B0A L 80 608t 1334 1384
C0MLAC 3977 L 3156 3159t
COHOUT 2BCB L 81 597t 748
CONST 2BBC L 79 587t
COORD 0004 H 6701t
C0TC 0027 H 4637 4639 6468t
C0UHTRT 0001 N 5250 680»
CPBBTTR 0002 N 1054 1058 1069 1073 1146 1154 1161 1168 1171 1175

1181 1190 1309 1312 1534 5936t
CPBCOL 0000 N 980 985 995 1009 1015 1016 1018 1094 1527 1568

1582 1599 5934t
CPBESC 0003 N 1310 1529 1549 5937t
CP8ELEH 0005 H 1213 2049 5940t
CPBFREO 0004 K 1209 2047 5938t
CPBRES1 0004 N 5939t
CP8RES2 0005 N 5941t
CPBROU 0001 N 982 1001 1003 1086 5935t
CR 0000 H 185 190 195 200 205 210 216 221 232 5721t

5725 5725 5731 5739 5742 5745 5756 5762
CRCID 0020 H 6690t
CRTÄTTR 2595 V 156t 452
CRTEXIT 3098 L 1550 1560 1562t
CRTBffi 2C8F L 601 602 656 658 677 865t
CRTHSREND 2C4E l 873 877t
CRTPB 43FE V 875 980 982 985 995 1001 1003 1009 1015 1016

1018 1054 1058 1069 1073 1086 1094 1146 1154 1161

1168 1171 1175 1181 1190 1209 1213 1308 1326 1342
5783«

CRTPIH 3041 L 1311 1519t
CRTTMLE 29CE L 132 299t 1266
CS SRE6 V 440 482 492

7081
CSRRCItO OOEO H 5854t
csvo 50A0 H 6116t 6117 6172
CSV1 5131 N 6118t 6119 6177
CSV 10 0000 H 6137t 6223
CSV11 0000 N 6139t 6228
CSV 12 0000 N 6141t 6233
CSV 13 0000 N 614» 6238
CSV 14 0000 N 6145t 6243
CSV 15 0000 H 6147t 6248
CSV2 0000 H 6120t 6182
CSV3 0000 M 6122t 6187
CSV4 0000 H 6124t 6192
CSV5 0000 N 6126t 6197
CSV6 0000 H 6128t 6202
CSV7 0000 H 6130t 6207
CSV 8 0000 H 6132t 6212
CSV9 0000 N 6134t 6218
CTLTRMIS 2CE1 L 906 912t
CURCOL 4400 V 1528 1552 1558

2001 2003 2011
2289 6066t

788 793 5410 7013 7020 7042 7045

APPEN D IX  D
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CURD 00E0 M 6003$
CUROFF 329F L 1911$ 2062 2095 2159 2190 2236 2253 2279
CUROR 3284 L 1926$ 2077 2111 2162 2197 2242 2264 2285
CURROU 4408 V 2007 2012 

6067$
2059 2138 2150 2152 2177 2181

CURS 0049 H 1781 5997$
CURSOR 2598 V 158$ 1940
crui OOC5 N 4728 6659$
CYLLO 00C4 H 4676 4679 4725 6658$
cnnoo 39FC L 3191 3210$
CYLttOOE 47E3 V 2569 3173 3211 3604 3830 4247 6516$
DA1WFD 0001 H 6686$
OMSK 2614 V 332$
MT« OOCO N 4763 4771 4806 6653$
0STASE6 42F9 H 5687* 5689
MTE 2579 » 127*
MTRDY 0001 H 1746 5979*
DCD 0040 8 6866*
DCOnD 0051 H 4398 6455$
DOSS 3663 L 2588 2591$
DE8UGFL0 257F V 128$ 7011 7038 7062 7102
DEBUaOOP 4C7B E 7066$ 7072 7074 7076
0EBUGL00PI1 4C7E L 7068$ 7080
DECSIffll 2AC4 V 410$ 5285 5299
DECS1GH2 2604 V 426$ 5286 5300
DEL«» 302F i 1451 1459$
D R « n 3032 L 1461$ 1464 1469
0E16Y2 3038 L 1465$ 1468
DELCHR 33C0 L 1613 2089$
0ELCHR1 33C9 L 2096$ 2110
OERSITY 4803 V 4069 4246 4327 6586$
0F0RDA1 3E06 L 3389 4181$
DHDIE 369F L 2525 2625$ 2634 2648
OIRBUF 5000 H 6114$ 6115 6171 6176 6181 6186 6191 6196 6201 6206

6211 6217 6222 6227 6232 6237 6242 6247
DISKIHIT 3548 L 462 477 2386$
DISK0800T 3565 L 578 2423$
DISP 3A6E L 3316$ 3323
D1SPERR 3A9E L 2632 3241 3255 3298 3309$
OISPFLM 477E V 3310 3465 3467 3472 3474 6386$
DISHftl 4344 V 5739$ 7028
Ml* 3EF6 l 4273 4342 4620$
ONAAOOR 47F8 V 2567 2568 3170 3172 3617 3622 3669 3675 3689 3691

3695 3697 3707 3710 3721 3824 4625 4630 4645 6567$
DflAEXC 0010 R 5983$
0R6FUHC 4801 V 3588 3592 4183 4622 6571$
DH6LERS 47FF V 3459 3671 3722 3749 3819 4188 4635 6570$
OflMffi D02A R 4405 4655 6464$
DMItO 0028 R 4623 6465$
DMOFF 4778 V 2722 2974 6374$
DflM 0064 R 6027$
OHMtEM) 0048 H 3592 4183 6557$
DflASES 4776 V 2747 2977 2988 6373$
DMV 0024 H 6031$
OfMWT 0047 R 3580 6556$
OOESC 3061 l 1533 1536$
DOOUTCHAR 3079 l 1531 1551$
oopiresc 2F1E L 988 1025 1040 1215 1305$
OOPIIESCEND 2F34L 1307 1313$
ono 45E6 V 2608 2609 2614 6171 6250$
DP81 45F5 » 6176 6251$
o m o 467C V 6222 6260$
DPB11 4688 V 6227 6261$
DPI 12 4696 V 6232 6262$
DPS13 4669 V 6237 6263$
DP814 4688 V 6242 6264$
DPB15 46C7 V 6247 6265$
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0P82 4804 V 8181 6252?
DPB3 4813 V 8188 6253?
0PB4 4822 V 81?1 6254?
DPB5 4831 V 6198 6255?
0P68 4840 V 6201 6256?
0087 484F V 6206 6257?
0PB8 485E V 6211 6258?
DPB? 4880 V 6217 6259?
OPBASE 44E8 L 2535 6168?
DPBHOV 38?8 L 2617? 2621
DPEO 44E8 V 616??
DPE1 44F6 V 6174?
DPE10 4588 V 6220?
0PE11 45?8 V 6225?
DPE12 45A6 V 6230?
0PE13 4588 V 6235?
DPE14 45C6 V 6240?
DPE15 4508 V 6245?
0PE2 4508 V 617??
DPE3 4518 V 6184?
DPE4 4528 V 618??
QPE5 4538 V 61?4?
DPE6 4548 V 619??
DPE7 4558 V 6204?
DPE8 4588 V 820??
0PE9 4578 V 6215?
DREAD 3BA5 L 2576 3044 3410
DREAOID 3002 L 2562 4065?
DREADY 0040 M 6705?
OREST 3078 l 2558 3460 3800
DREST1 3070 L 3924? 3947
DREST2 30?1 L 3934? 3937
DREST3 3DA6 L 3944 3948?
OROAORS 4407 V 887 1079 1088
DROFLE 0001 N 1140 5079 5124
DRV 47E4 V 2558 3177 3180

8517?
DRUALl. OOOO A 6053?
DRV IMP 0008 H 5982?
DRURET 0010 N 8054?
OS SRE6 V 442 478 480

2588 2976 2986
3674 3676 3683
7017 7021 7051

DSEEC 0010 K 6703?
DSEEK 3M7 L 3997? 4243 4324
DSEEK1 3DC8 L 4010? 4013
DSERHUH 43?A V 458 5755?
DSIS 30F5 L 393? 4015 4126?
IBS SIO 4708 V 6298?
DSKAL1 470A V 6299?
DSKBU1 48EE V 3502 6292?
DSKBSH 48EA V 6291?
DSKCHT 4722 V 2840 6305?
DSKCSH 4712 V 6301?
DSKCSL 470E V 6300?
DSKDBL 471E V 3149 6304?
DSKDSH 48FA V 6295?
DSKDSL 48F8 V 6294?
DSKEXT 48F2 V 6293?
DSKHOH 4702 V 6297?
OSKttDL 48FE V 6296?
ostnsc 472E V 3185 6308?
DSKOFH 471A V 6303?
DSKOFL 4718 V 6302?

483 4 M  787 78?

5078

4074

8U
300?
4801

5804?

4257 4332

1244 1280 
3038 30?0 
4803 480?
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DSXSID m t  v 2997 3187 3202 3505 42819
OSKSLC 4ADA V 2914 3183 42879
OSKSHä FADE V 29A5 42889
DSKSPH IAEA V 42909
DSXSPT 44E2 V 2A0A 2415 2882 42899
DSXTRH 472A V 43079
OSKTRK 4724 V 3195 43049
DSUTYP 4732 V 2437 2404 2839 2881 2913 2944 2994 3148 3182 3194

43189
DSP ACHS) 2C35 L 589 599 410 427 454 7159
DSPACH4 2C31 L 504 475 495 7129
DSS 0080 H 48879
DSTflT 0050 H 4509 44549
DNRFA 0020 H 47049
m i t e 3BAF L 3098 35909
DYNRAH 0004 H 40519
EHOBIOS 40)0 S 49899 4991
EHBFLUSH 35F3 L 2545 25479
EHDHOHE 3A0F L 2435 24539
Eil 3FE1 L 4787 47909
ERFLA6 4772 V 2910 3014 3022 3082 3135 43499
E8S8UF 47F4 V 2574 3224 3228 3232 3772 3781 3784 3791 3943 4454

45379
EitDISP 2f 35 L 13249 3317 5142
ER8D1SP1 2FCD L 13929 3328 5143
ERRDISPEND 2FE4 L 1394 14079
E i l » 3AC0 L 3319 3321 33249
ERRORCURSTART 44C2 H 1342 1375 58749
ERBIET 3AC5 L 3311 33309
ES SUES V 443 534 534 539 543 550 543 2975 2977 2987

3000 3010 3477 3478 3708 7022 7052 7108
ESCFLC 0002 N 880 1131 57929
ESCNASK OOOF iä 1537 59499
ESCTABLE 3883 L 1541 14059
ESCTRAXS 2002 L 892 9399
FALSE 0000 H 489 50
FATAL 47®  V 3237 3295 43999
FCHARCHT 4817 V 4951 4994 47389
FDCRA 0051 N 4454 44579
FDCRDY 3EE1 L 4394 4402 4459 45089 4511
FDCSIS 0008 « 4129 45039
FIFEHP 0004 N 59819
FIFO OQAl N 1748 59409
FIFULL 0002 N 1441 1444 1451 1445 1470 1475 1480 1707 1712 1717

1722 1727 1732 1738 1759 1779 1784 1789 1795 1804
1811 1814 1830 1835 1840 1844 1851 1872 1877 1882
1887 1892 1901 1913 1918 1928 1933 1938 1943 1959
1944 1987 59809

FISD OOAC N 40019
FISS 004C H 1447 1709 1832 1874 1941 40009
FI6S0UT 4+C9 N 1349 58839
FIIHST 37EC L 2923 2943 29459
FILHSTL 3808 L 2954 29589
FILLEB 0Ü2B 3 1149 1199 123
Fixem 3940 L 3114 3118 31249
FIXCOHT 38DC L 3042 3044 30709
FIXD3 3FA4 L 4732 47439 4774 4811
F1XDISP 3A9A L 3294 32949
FIXOR 3F48 L 2397 2445 3058 3047 3112 3121 3395 44999
FIXEND 3A9D L 3290 32999
FIXEM 3A84 L 2444 3071 3125 32839 3394
FIXREAD 38AE L 3042 30479
FIXREADY 3F38 L 2395 2429 3252 44749
FIXREADY1 3F4A E 4481 44849
FIXRETRY 3887 L 30549 3049
FIXRTRY 39 IB l 31089 3123
FIXNRITE 3912 L 3094 31019
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FIX8RTRK 3809 L 3386 3392}
FLEXDISP 3636 L 3231 3235 3238 3240}
FLEXE80 3630 L 3227 3242}
FLEXERR 3613 L 2559 2563 2577 3045 3099 3223} 3390
FLUSH 35E9 L 2512 2542} 3428
F M T 481C V 5063 5119 5121 5146 6744}
F8CCH6R 4819 V 5058 5100 6740}
F8E80 4820 V 5076 5106 5108 5111 6748}
F8ERR 4824 V 1222 5102 5131 5143 6752}
FHERRflESS 4825 V 5161 6754}
FUER 4822 V 5077 5105 5133 6750}
F8STR 4816 V 5062 5073 5134 5145 5149 6742}
FORMT 0050 8 4740 6477}
FPOIHTER 4815 V 4947 4950 4995 6736}
FR68I8S 0020 8 5551 6885}
FR68CE 2909 V 313}
FUR1 2580 V 184} 187
FU810 26 IF V 231} 234
FU8ll . 2628 V 234} 240
FU812 2439 V 242} 244
FÜ813 243E V 246} 248
FU814 2443 V 250} 252
FÜ815 2448 V 254} 256
FU816 2640 V 258} 260
FU817 2652 V 262} 264
FUH18 2657 V 266} 269
FU819 245C V 271} 273
FÜ82 25C4 V 189} 192
FUN20 2661 V 275} 277
FII821 2666 V 279}
FU83 25CF V 194} 197
FU84 2506 V 199} 202
FÜH5 25E3 V 204} 207
FÜH6 25EC V 209} 212
FUN7 25F7 V 214} 218
FUH8 2601 V 220} 223
FÜ89 260E V 225} 229
F086CT 4814 V 4878 4916 4943 4953 4996 6734}
FUNCO 2C7C L 796 798}
FUHC1 2C82 L 796 802}
FUHC2 2C89 L 796 806}
FU8CHECX +03F L 4927 4931 4937} 
FII8CTM 2C76 V 793 794}
FUHCT68LE 2580 L 131 180} 281 5022
FUHEHO 29C0 V 284} 5107
FU8ERR 4144 L 5109 5142}
FUHERROISP 4164 L 5132 5140}
FU8FILL 0344 8 281} 282
FUHSET 4076 l 4940 4987}
FUHSETEHD 4093 L 4990 4998}
FiWESSl 4361 V 559 5757}
F1MESS2 4383 V 547 5760}
FliOVE 2B7B L 549} 555
F0VERS10R 0FF7 8 538 542 548 5764}
SC8RD 0068 8 6002}
s o c c o n (8161 8 1644 1668 1683 1710 1730 1782 1809 1833 1854 1875

1895 1916 1931 1962 1990 5965}
©CLP11 44BC V 5868}
SDCLP12 4480 V 1357 1401 5869}
60CLP21 44C0 V 587«
6DCLP22 4401 V 5872}
SDCP6R 0060 8 1649 1654 1673 1678 1715 1720 1725 1735 1741 1762

1787 1793 1798 1814 1819 1838 1844 1849 1880 1885
1890 1904 1921 1936 1941 1946 1967 5964}

SOCOES 0000 8 5991}
60CSP1 4486 V 5847}
6DCSP2 44BE V 1358 5870}
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GDCSTA WAO H 1640 1645 1650 1664 1669 1674 1679 1706 1711 1716
1721 1726 1731 1736 1745 1758 1778 1783 1788 1794
1805 1810 1815 1829 1834 1839 1845 1850 1871 1876
1881 1886 1891 1900 1912 1917 1927 1932 1937 1942
1958 1963 1986 59598

6ERHAMY 29EE V 3208
STBYT 3ED1 L 3769 4078 4132 4192 44538
STBYTl 3E04 L 44558 4461
6ETCRT 2EFQ L 12698 1273
GETDPH 35Ö6 L 2505 2517 25308
«TFCHAR 4QAB L 1221 50578
STFPOS 4094 l 4993 50218 5061 5067
SETFUN 409C L 50268 5029
6ETI0BF 2C3F L 96 7278
STSEGT 2C4A L 95 7368
GETTYP 35F4 L 2514 25538 2561 2565
ST* 2006 L 1088 10908
STXl 20E2 L 1093 10958
STY 20C1 L 1079 10828
STYl 2DC0 L 1085 10878
SPEND 40AA L 50378
SOI 2B1F L 464 466 4688
60Z 2SB9 L 580 5828
6PL 4805 V 4269 65938
GSAEKD IFFF H 59728
GRANOD 0002 H 60438
GRAPHIC 2F65 L 1329 13528
GRAPHICFLA6 4409 V 573 575 799 872 1306 1328 1354 1388 1393 58998
SRC RD 0QA1 H 1417 1432 1438 58578
6RFX0FF 3013 L 576 14458
«FXOFFl 3025 l 14528 1455
GRGDCC1 300C L 1415 1425 1430 1436 14408 1443
omouT 2FE5 L 1361 1364 1367 1371 1374 1377 1380 1404 14148 1449
68H0UT010 2FF1 L 14208 1426
GRIIOUTRET 2FFB L 1419 14278
GRPARA OOAO H 1424 58588
GRPITCN 0028 H 58568
GRRDATA GOAl H 58608
GRREAOH OOB8 H 58538
GRREADL 0060 H 58528
GRREAOO OOAO H 58518
GRSTART 2FFC L 14298 1456
«STATUS OOAO H 1441 1453 1462 1466 58598
GRSTOP 3004 L 14358 1446
GRNRTH 0038 H 58508
GRHRTL 0030 H 58498
GRURTU 0020 H 58488
Hl 3087 L 1587 15898
H2 30CC L 1594 15968
HALFINTENSITY 0004 H 1054 57948
HARDDISK 35CA L 2509 25188
DBASE OOCO H 66528 6653 

6663
6654 6655 6656 6657 6658 6659 6660 6662

HEAD 47E5 V 2557 2570 3175 3200 3216 3605 3847 3858 3867 3871
4001 4071 4254 4261 4329 65188

IEIREN 483B V 1229 4959 4963 67608
NEBRENOFF 4073 L 4923 49628
ICIREMM 406C L 4921 49588
HIPOUT 30A3 L 876 15818
HOHE 3580 L 85 24688
HOPED 3599 L 2471 24738
HORETR 0040 H 59858
HSTACT 4768 V 2448 2472 2921 63618
HSTBUF 4COO H 2567 2581 2972 3037 3091 61028 61098 6114
HSTQSK 4766 V 2555 2602 2637 2927 2948 2962 2994 3040 3094 3146

3176 3264 3312 3383 3458 63568
HSTSEC 4769 V 2937 2953 3145 3151 3269 3452 63588
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HSTTRK 4747 V 2931 2950 3178 3248 3447
HSTHRT 474C V 244? 244? 2543 2941 295?
ICLEQL 33F5 L 1409 21294 2144
ICLEOLRET 3415 L 2134 21444
I8HFD 0010 H 44894
IDREAD OOOA H 4048 45044
IHOttE 343C L 21494 2194
ILF 3444 L 1417 21744
ILF1 3454 L 2180 21844
IHIT 2ADA L 77 4354
IHIT10 32DF L 19524 1981 2191
INIT40 2ADD L 4394 5711
INITDPB 3470 L 2514 2524 24014 3440
IHITEHD 3542 L 2394 24014
IHITSCR 4489 N 1359 1402 58454
INITTYP 3572 L 2390 24314
IPOPF 0008 N 40474
INPAR 31A8 L 1485 1487 17444 1747 1858
INPBUFF84 0002 N 5472 48104
INSCHI 3395 L 20434 2074
INSCHR 3384 L 1412 20544
INTOOFFSET OOOO V 7054 71374
INT0SE6HEHT 0002 V 7057 71384
INT10FFSET 0004 V 71394
IHT1SE6HEHT 0004 V 71404
IHTLAC 000? N 40484
IMTTRAP 2825 L 4904 7054
INTTRP 4302 V 494 57254
INVERSE 0001 N 1190 57944
10 3CB5 L 3499 3751 37424
101 3884 L 3589 35934 3838 3845 384?
1010 3C49 L 3701 37054
1011 3C8D L 3714 37314
1015 3C93 L 3438 3444 37374
1014 3CA5 L 3744 37474
1017 3CB1 L 3753 37544
102 3BBE L 3595 35974
1020 3C88 L 37454 3802
1021 3CCC L 3774 37804
1022 3C05 L 3782 37854
1023 3CDE L 3787 37904
1024 3CE7 L 3792 37954
1025 3CF3 L 3797 38044
103 3897 L 3404 34084
1030 3CF5 L 3733 3758 38114
1031 3CFD L 3814 38184
1032 3024 L 3834 38394
1033 3037 L 3842 38444
1034 3044 L 3831 38504
1035 3040 L 3854 38574
1034 304A L 385? 3843 38494
104 M l L 3410 34124
105 38FF L 3427 34304
104 3C00 L 3434 34394
107 3C14 L 3442 34484
108 3C28 L 3455 34584
10? 3C4E L 3443 34884
IOBVTE 2588 V 1384 503 588 598 409

731
I0ERR 47C2 V 323? 3293 44044
ITALY 2A34 V 3444
ITL00P 3578 L 24344 2439
KBDAT84 0001 N 4882 5254 5401 5444 4811'
KBDIN 4201 L 491? 53994 5402

APPEN D IX  D
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KBDIH2 4218 L 5405 5407 54126
KBDIHIT 4174 L 450 52496
KBDIHIT1 4178 L 52526 5255 5260
KB01HIT2 418? L 5258 52616
KBDIH1T3 41FD L 5291 53026
KBDIH1T4 419? L 52676 5272
KBDIM1T5 4 MB  L 5269 52736
KBDIHIT6 41F1 L 5276 5278 5280
880111177 41E7 L 5284 52926
KB00UT 421? L 1032 2046 2048
8BD0UT1 4221 L 5467 54706
K800UT2 4219 L 54636 5474
MOST 41FE L 53486
880TT 2m  v 133 4006 5287
8B0VM 4830 V 5268 5271 68266
KBELL 0041 N 5476 67985
KCOUNT 0041 N 5251 67996
KET8ASE 0040 N 67946 6795 6796
KETIN 4015 L 613 614 630
KETIN1 401C L 49186 4929 4933
KETIN2 4056 L 4917 4942 49465
KETIHEW 4068 L 4925 4939 4952
8ETST 4004 L 591 592 697
KOSTE® 4014 L 48906
KSPAIN 2827 V 3386
LMKTl 44A? V 125? 1260 58156
LMKT2 4481 V 1243 1244 58266
LMKUME 483C V 1232 5263 5264
LEN 0020 N 63396 6341 6343
LEH1 0009 N 184 1875
LEN10 0009 N 231 2345
LEH11 (»11 N 236 2406
LEN 12 0005 N 242 2446
LEU 13 0005 N 246 2486
LEN14 0005 N 250 2526
LEN15 0005 N 254 2566
LEN 16 0005 N 258 2606
LEN17 0005 N 262 2646
LEN 18 0005 N 266 2696
LEN1? 0005 N 271 2736
LEH2 0009 N 189 1926
LEN20 0005 H 275 2775
LEN3 0008 N 194 1975
LEH4 000? H 19? 2025
LEN5 0009 N 204 2075
LEH6 0008 H 209 2125
LEN7 OOOA N 214 2186
LEKS 0000 N 220 2236
LEN? 0011 N 225 2296
Lf 0006 N 57226 5725 5725
L6MT86 0080 N 5257 68095
LINBUE 440? V 1855 1897 58105
LIPDET 0080 K 59866
LISTOUT 2C13 L 82 6706
LISTST 2C22 L 92 6905
LOADERBIOS 0000 N 506 53 63

501 512 622
2388 2520 2627
6100 6107 6610

LOCSTK 43BE V 57686
LOtLAC 3953 L 3038 3092 31426
leii 44E0 V 60756
LP 12 44E1 V 1957 197? 60765
LP21 44E4 V 60786
LP22 44E5 V 1956 1984 60795
LPC OOM N 59756
LPRD OOCO H 60046

5282 5298t 

2050 5462t

5293 540? 5410

6797 6798 679?
631 49156
4935 4944 4960 4964

49556
48776

5270 5275 5277 527? 5281 5283 68156

5731 5739 5742 5745 5756 5762

113 118 183 306 436 448 475
637 647 663 672 683 692 703
304? 3103 3250 3285 3352 4660 5485
6830 7008
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LVARO 29CE V 3024 304
LVAR1 2901 V 3084 310
LVAR10 2A60 V 3614 365
LVAR11 2A6F V 3674 371
LVAR12 2A80 V 3734 377
LVAR13 2A91 V 3794 384
LVAR2 2908 V 3124 317
LVAR3 29E0 V 3194 323
LVAR4 2AOO V 3254 329
LVAR5 2A13 V 3314 335
LVAR6 2A26 V 3374 341
LVAR7 2A33 V 3434 348
LVAR8 2A4A V 3504 355
LVAR9 2A5F V 3574 359
H1RS232 2590 V 1494 5604
H2RS232 2591 V 1514 5606
HASH OUT 44C6 R 1365 1378
I1ASKRE6 0046 H 1808 59994
HATCH 3800 L 2938 29604
ItCRTTBL 2584 V 1324
noRou 3520 L 2281 23224
HEItSIZ FE06 K 57074 7018
iebtab 4C0C L 7026 71194
IFHTBL 2582 V 1314
MOBEli 207E L 924 10314
IKRBKSF 2035 L 920 9794
M6SSP2 2041 L 9844
IKRCALLESC 2084 L 10394 1047
IKRCLEOS 20E5 L 963 965
IHRCLR 2088 L 922 951
tHRCOLl 2E28 L 11534 1197
I4UCOL2 2E79 L 1189 11934
IKRCR 204C L 914 9944
IKRDELCHR 20E0 L 957 11124
MRDELLIN 20F5 L 961 11244
IKREEOC 2082 L 930 967
H6RESCSE0 20F9 L 918 11304
IKRFULLI 20A3 L 945 10664
IKRFUHCCH 2EAB L 971 12204
HSR6ETFLEH 2EA1 L 1210 12124
B6R6ETFREO 2E94 L 1206 12084
MRHALFl 2D8C L 943 10514
IKRHOte 2060 L 926 983
nSRIHSCHR 2DE9 L 955 11064
1KRINSLIK 2DF1 L 959 11184
IKRINV1 2E0B L 1138 11434
IKRIHV2 2E53 L 1148 11744
IKRIKV3 2E5A L 1145 11784
IKR1HV4 2E66 L 1180 11844
IHRIHVERSE 20FF L 947 11374
IKRLF 2078 L 916 10234
IKRXUSIC 2E8B L 949 12054
nUHOFS 2968 L 928 10144
IKRPOSCUR 2088 L 941 10784
IfiRRET 2048 L 934 973
IKRRET2 2E0A L 11414 1187
(SRRLF 2053 L 932 10004
IKRSETATTR 299F L 1055 10604
IKRSETATTR1 2E86 L 1150 1172
IKRURITEPOS 2046 L 981 9864
H1X6AC 0000 N 60424
IUETTBC 2586 V 1334
ItlAREA 2580 V 1304
I K S S 2588 V 1344
nOCOHR 0001 M 60194
DOOEFL 2S8E V 1414 463
DOREPL 0000 N 1643 1729
KORES 0002 R 60204

58794

1062
1100t
953

969

1008t

9894
1195

1070
1176
996

465
1894

1102 1108 1114 1120 1126 1201 

10454 1450

10374

1074
1182 1191 11994
1002 1004 1010 1017 1096 1343

579
60184
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HOSET 0003 H 80214
ROTORCK 3EE8 L 4390 4 559t
IfflTORCM 3EF1 L 4583 4 585t
B0T0RCK2 3EF4 L 45878 4571
noroROH 0014 N 4582 8 478t
notfCPti « 0 0  L 437 7 008t
nOVEMO « 0 8  L 7103 7 118t
ART ♦2FD V 737 5 7 1 7 t
IKTLEM «300 V 57190 7034 7041 7044
nsTucno 006F N 5843t
ir ir o u 350F l 2238 2 2 9 9 t
t u s i c 3372 L 1815 2 0 4 4 t
HBRFLEX 2580 V 1370 2508 2838 3041 3095 3285 3384 3431
HCRTTP 3M B V 2582 2 5 9 8 t
NOCONP 38AF L 2999 3008t
HOIHTL 0000 N 8048t
NOLAC 3975 L 3152 3 157t
HOMTCH 37E2 L 2928 2933 2 939t
HOOP 30F3 L 1808 1818 1818 1819 1820 1821 1825t
HOOVF 3791 L 2884 2 889t
H0SETSE6 «OE L 7012 7 015t
N O TB LM IH 6 FFFD N 1148 57994
HOT COLOURHALFI FFFA H 1073 5 801t
HOTDROFLfi FFFE  N 888 5 7 9 1 t

HOTESCFLG FFFO N 891 5 793t
HOTHALFINTENSITY FFFB N 1089 5 7 9 5 t
HOTIHPL 3AEE L 3382 3378t
HOTIHVERSE FFFE  N 1175 5797t
HOTHCR 3888 L 2585 2 5 9 3 t
NOTROH 38FF L 2773 2778t
NOTRDY «77F V 2831 3230 3254 8389t
HRIiAPL 0048 N 5 9 7 3 t 5974
HUHHDSK 2594 V 155t 2499
Ol 3083 L 1553 1555t
OLDFU 2889 L 545 5 5 8 t
OUTCH« « « 0  V 1528 1584 8 089t
OVERRUN 0010 N 5551 8884t
PICHROUT «209 L 857 878 5 858t 5859
P1STA1 «2ED L 5888 5870t
P1STATUS «2E3 L 898 5858 5 888t
P1STATX 42F6 L 5872 5 8 7 8 t
PACTIVE «83F V 572 5811 5852 5888 8919t
PARA40 «2F9 V 5711t 5713 7014
PARITY 0008 N 5551 8 883t
PATCHSIZE 038F N 8 9 8 4 t 8985
PATTERN «808 V 3387 4339 8 5 9 5 t
PHON 0083 N 5850 8 9 7 1 t
PM A 0080 N 5881 8 989t
PBSTA 0081 N 5870 8970t
P IN IT «2CA L 507 5 849t 5889
PITCH 0087 N 5998t
PHAAOOR «77A V 3038 3037 3090 3091 3189 3171 3280 3282 3422 3479

8 3 7 5 t
PHS6 2C8E L 459 495 7 4 2 t 751 1331 1333 1338 1358 1383
PW F 0002 N 5871 8978t
P0RTU6 2A81 V 3 7 4 t
POSRS6 4707 V 1330 1355 8410t
PRAtl 0070 N 1989 8008t
PRAIISA OOOO N 8007t
P R IN IT 2831 L 481 4 9 9 t
PROCCTL 2CDC L 871 9 0 5 t
PROCDRO 2C88 L 8 8 5 t
PROCESC 2CC1 L 881 890t
PROCSTATUS 2CAF L 887 8 7 9 t
PROTECT 4792 V 3234 8 3 9 3 t
PUNCH 2BFC L 83 8 4 5 t
PVRS232 2593 V 153t 5521
RANSELECT 0010 N 582 5785t
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RD 3FAF L 4737 47584
802 3EBE L 47434 4744
803 3FCA L 47714 4772
804 3ECE L 4770 47734
ROOT OOAO H 1482 1853 60234
RD6CK8 3113 L 14434 2044 2099
8B3EY 0040 H 5259 5242 5403
RDLIH 3218 L 18284 2254 2308
RDLIR1 3250 L 18574 1861
READ 3702 L 90 28014
READDAT 0004 H 3587 3715 65014
READEMD 38DF L 3044 30754
KADER 28E9 L 84 6204
READHST 3880 l 2957 30354
READOP 4774 V 2803 2831 2979
REAORET 38EE L 3080 30834
REA0SEC1 3414 L 25444 2579
READTRK 0002 0 44994
REA0Y 3481 L 2430 26344
KLIO 2570 V 1244
RESETCtU 0000 M 58404
REStlOP oooo R 40394
RESItSG 470C V 1337 44114
REST 0010 8 4433 44734
RESTORE 0007 H 3927 45024
RET1 2B8E L 554 5414
RETRIES 4807 V 2393 2426 3764
RETRYC 258C V 1394
RETTYP 344A L 2590 2592 25944
RETÜRO 2C5F L 745 7524
RETORHRO 388A L 3015 3019 30234
RE9VID 4404 V 1149 1151 1194
ROItSELECT 0011 N 537 57644
ROMS 0018 H 1084 2007 2149
RSFLA6 4773 V 2804 2891 2896
RSREY 0041 K 4880 5253 5256
RSTC 2580 V 1404 2391 2424
RSTLEK 48 IE 9 5071 5116 5144
emtovE 384C L 2981 29894
R1I0PER 37A2 L 2804 2892 29084
RXRDY 0002 H 5554 68804
S1 3855 L 3432 34354
S2 3857 L 3434 34374
SACTIVE 483E V 571 5547 5569
SAERICA 2A70 V 3484
SATRtl 0000 8 40504
saoHi 34F4 L 22804 2284
s a u « 3502 L 2277 22864
SCLÜPl 349F L 22374 2241
SCLUP2 34AB L 2234 22444
sauP3 34BF L 2185 2230 22524
saiiP4 3489 L 1554 1588 22504
SCROLl 3327 L 1982 19854 2192
SCROU 3323 L 1980 19834
scRoaani 0070 H 58474
SCROUDN 34E7 L 1410 22724
scRoaop 3488 L 1411 22274
SCROEU 3304 L 19724 2260
StP,ID 0050 ö 985 1016 1092

2123 2132 2156
2332 59444

SDH 00C4 K 4722 4743 4745

5448 6796» 
2330

4371t

45974

1194 58034

2179 2194 2232 2245 2275 2278 59454 
2954 43704
5349 5400 5445 5471 47974
3051 3105
47444

5410 5451 49184

1552 1559 1584 1593 2003 2035 2040
2194 2194 2203 2204 2302 2305 2325

44404

£2-755



SDHRE6 OOAO H 4721 67164
SECCNT 47E8 V 2573 3174 3409
SECHO 00C3 N 4678 4682 4709
SECHT 00C2 H 4799 66564
SECTOR 47E7 V 2572 3160 3212

3862 3866 3872
SECTRAN 36E4 L 93 27704
SECTRK 4802 V 3186 3600 3607
SEEK 0070 N 66744
see™ OOOF N 4000 65064
SEKDSK 4762 V 2503 2515 2523

2911 2926 2947
SEKHST 4766 V 2917 2936 2952
SEKSEC 4765 V 2700 2846 2870
SECTRK 4763 V 2474 2675 2844
SELOSK 3560 L 86 24984
SE1ERR 35E5 l 2500 25374
SEITYP 3898 L 100 35014
SEMPAR 31B1 L 17574 1764 1993
SER E M 3877 L 3373 34644
SERNtltlBER 2596 V 1574 455
SET 3650 L 3253 32594
SETI 3E38 L 4248 42524
SETBOOS 4C67 L 7082 70934
SETCUR 31BF L 17724 2024 2065

2307 2310 2329
SETCUR1 31CD L 1702 1775 17774
SETDNA 36EA L 89 27214
SETDNAB 36EF L 94 27464
SETDRQFLS 2E05 L 1081 1089 11394
SETEND 3A83 L 3258 32754
SETEIXVAR 3A3E L 3056 3110 32484
SETFLXVAR 3978 L 3043 3097 31664
SETIHT 4056 L 7039 70494
SETIOtF 2044 L 97 7304
SETITSK 31E9 L 1705 1799 18044
SETRET 3612 t 3189 3198 3205
SETSEC 36E5 L 88 26994
SETTRC 36E0 L 87 26744
SETUP6 3E76 L 4190 43234
SETUP9 3E25 L 3767 42424
SENRITE 3885 L 3374 34714
SFUNCTM 3M2 L 3357 33614
SHONE 3860 L 3371 34574
S1FDISP 422F L 55214 5543
SIMON 4316 V 458 57304
SIOINIT 426F L 505 506 508
SLVCND 006E H 58444
SODISPTBl 4236 L 5520 55274
SPl 440E V 1773 1954 1976
SP2 44E2 V 1955 60774
SPA1 427F L 5570 55724
SPA2 4286 L 5573 55764
SPA3 4296 L 5577 55834
SP 64 4299 L 5580 55824
SPAI1 4256 L 5548 55504
SPAI2 4263 L 5552 55554
SPAI3 4268 L 5557 55594
SPAIN 4290 L 612 615 629
SPAIST 4250 L 590 593 55474
SPAOST 4275 L 5534 5535 5536
SPAOUT 42A5 L 600 603 655
SPAREA 258A L 130 1364
SPCLEAR 347F L 1975 2142 2160
SPCLEAR1 3146 L 16944 2219
SPCEEAR2 3150 L 1697 1699 17034
SPECFUN 3AC6 L 99 33504
spftcon 0063 N 5562 68674

3594 3609 3611 3650 3739 3815 65234
66574

3218 3653 3602 3827 3835 3840 3853
4263 65214

3828 4185 4267 4336 65854

2532 2554 2610 2837 2842 2858 2879
63524
63604
2915 2966 63544 
2866 2932 2949 63534

2070 2081 2098 2103 2217 2255 2262 
2333

1207 1211 1223

3257 3393 
3388 3408

3209 3214 32194

5549 5571 56044

1978 1992 60744

632 5574 55884 5589 
5572 5588 
5537 55694 5596
5528 5529 5530 5531 55964 5597 

2195 2207 22154 2259

D-156



SY ST EM  TECH N ICAL M ANUAL

SPROATA 0040 N 5541 5590 48454
SPRSTAT 0041 N 5550 5555 5578 48444
spiicon 0047 N 5544 5409 48704
SPMMT« 0044 N 559? 48484
spiihooe 0044 N 5405 5407 48494
SRDRET 3B3B L 3415 34174
SKDTRK 3B22 L 3344 3M74 3413
SREAO 3898 L 30394 3077 334? 3444
SRLOUT 422C L 474 479 55204
SRLSTAT 424A L 494 49? 55424
SS SRE6 V M l
SSB 4808 V 3470 3494 371? 44054
SSELOSK 3841 L 3344 34244
SSETDIM 3B3C L 3345 34214
SSETDtW 3893 L 3375 34784
SSETSEC 3B44 L 3348 34514
SSETTRK »50 L 3347 34444
SSETTRK2 3B5F L 3372 3M44
SST0ISPT8L 4242 L 55334 5542
START 0048 fl 59954
STARTCM) QOOO H 1431 58414
STAT OOC7 a 4729 4781 4784 44424
STATUSFLA6 4M4 V 844 880 884 891 1131
STKBASE 43FE N M 5 57494
s t o p c w OOOC N 1437 58424
STRATE 0000 K 44724 4473 4474
SRESEN 2A01 V 3244
SNISS12 2A4B 9 3514
SS8ITE 38FC L 30934 3131 3370 3473
s ta m m 3AEF L 3343 33824 339?
STSSTA 0013 H 3935 4011 4540 44754
TESTPOS 33E7 L 2057 2090 21204
TESTVIDOUT 3073 L 1538 15484
TEJTECBO 0048 fl 58444
TPALEHSTH 0980 N 57044 5719
TPASTART 0480 N 54934 5704 5718
TRO 0002 H 44874
TRACK 47E4 V 2571 317? 3197 3199 3207

M04 425? 45204
TRAN1 2EE7 L 1234 12554
TRAH2 2EF1 L 1238 1245 1257 12424
TRAN3 2F10 L 12844 1291
TRAH4 2ED0 L 1234 12414
TRANE» 2F1D L 1249 1251 1253 128? 12944
TRAHNEBREN 2ED8 L 1230 12474
TRANSLATE 2CC9 L 8934 899 907
TRANSflATCH 2C07 L 895 897 9004
TRERR 424C L 5553 55414
TRUE FFFF H 474 48
TXEttT 0004 N 48824
TXRDY 0001 N 557? 48794
TYHIBT 0018 N 40144
TYLOBY 0010 N 40154
TYNORO 0000 K 1443 1482 1729 1894 40144
OK 2902 V 3094
UNA 0000 V 2851 2857 2841 2872 2874
IMACHT 4740 V 2 M7 2802 2841 2850 2895
UNAOSK 474E V 2843 2859 43454
UHASEC 4771 V 2847 2871 43474
UNATRK 474F V 2845 2845 2888 43444
UHCOR OOM H 44914
UNUSEDOFFSET 037C V 71454
UNUSEDSESNENT 037E V 71444
US 29CF V 3034
VARQL 0003 N » 2 3044
9AR10L OOOF N 341 3454
ORR U L 0011 N 347 3714

U M  507? 5124 5154 57894

APPEN D IX  D
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V M 1 2 L 0011 H 373 377*
VAR13L 0015 M 379 3844
V A M L 0007 H 308 3104
VAR2L 0015 H 312 3174
VAR3L 0013 U 319 3234
VAR4L 0013 N 325 3294
VAR5L 0013 U 331 3354
VAR4L 0000 N 337 3414
VAR7L 0017 U 343 3484
VAR8L 0015 H 350 3554
VAR9L 0001 H 357 3594
VCLEAR 3459 L 1407 21894
V E C T E C » 004C U 58454
9ER 0000 N 43404 4341
VERETR 0020 H 59844
VERLEH 0020 U 3503 43414
VSYHCfl 004F N 59934
VSIHCS 006E N 59924
M I T 3F01 L 4758 47814 4783 4810
MB00T 2692 L 78 5704 3324
HßOOTl 2BAB L 574 5774
UDAT 0020 H 1443 1729 1894 40114
UOATOUT 44CD N 1372 58884
HÖRET 0040 H 47954
UIERROR 00C1 U 4790 44544
UIPAR 480A V 2439 2440 2441 2442

3113 3120 3241 3243
3394 4703 4710 4730
4803 44324

UIREAD 0020 U 4734 44754
UIRRITE 0030 H 4738 44744
UPC OOC1 N 44554
«PL 0024 H 59744
UR 3FE0 L 4739 48014
URO 3FE7 L 4741 47984
URI 3FF7 L 48054 4808
UR2 3FFF L 4742 48104
URALL 0000 U 41524
URDIR 0001 H 3013 41534
URCCHR 30F4 L 1557 1591 14394 2071
URHLPOS 3347 L 2023 20334 2041 2122
URITDAT 0005 N 3591 3442 45004
URITE 3719 L 91 28294
URITEENO 3943 L 3100 31294
URITEHST 38EF L 2544 2944 3021 30894
URITEPOS 335C L 1414 2013 20214 2084

2290
URITERET 3952 L 3133 31344
URITFHT 0000 K 4182 45054
U R U H 3259 L 18704 2243 2311 2334
URL1H1 3291 L 18994 1904
URTRKEHD 3817 L 3391 33974
URTRKRET 3021 L 3401 34034
URTYPE 4775 U 2805 2832 3013 43724
» U A L 0002 H 2805 2833 41544
XLT 4742 » 3155 3504 43434
XOFF 0013 N 5574 48754
XOFFFL« 4840 V 5575 5574 49204
XON 0011 N 48744
XUAIT 3EB3 L 3748 3933 4009 4077
XUAIT1 3EBD L 43944 4400
XXI 30F4 L 14404 1442
XX10 3259 L 18714 1873
XXII 3281 L 18914 1893
XX12 329F L 19124 1914
XX13 3284 L 19274 1929
XX14 32EF L 19584 1940

2104
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SY ST EM  TECH N ICAL M ANUAL APPEN D IX D

0 1 5 3327 1 1984t 1988
0 1 4 30FE L 1445t 1447
0 1 7 3108 L 1450t 1452
0 1 8 3110 L 1449t 1471
0 1 9 3127 l 1474t 1474
0 2 3113 L 1444t 1444
0 2 0 314A L 1711t 1713
0 2 1 3174 L 1714t 1718
0 2 2 317E l 1721t 1723
0 2 3 3192 L 1731t 1733
0 2 4 319C L 1734t 1739
0 2 5 3181 L 1758t 1740
XX24 3107 L 1783t 1785
XX27 31E1 L 1788t 1791
XX28 31EB L 1794t 1794
0 2 9 3203 L 1810t 1812
XX3 3131 L 1479t 1481
0 3 0 3200 L 1815t 1817
0 3 1 3222 L 1834t 1834
0 3 2 322C L 1839t 1841
0 3 3 3234 L 1845t 1847
0 3 4 3243 L 1874t 1878
XX35 3240 L 1881t 1883
0 3 4 3277 L 1884t 1888
0 3 7 3291 L 1900t 1902
0 3 8 3249 L 1917t 1919
XX39 32BE L 1932t 1934
0 4 3140 L 1704t 1708
XX40 32C8 L 1937t 1939
0 4 1 3204 L 1942t 1944
XX42 32F9 L 1943t 1945
0 5 3188 L 1724t 1728
0 4 31CD L 1778t 1780
0 7 31E9 L 1805t 1807
0 8 3218 L 1829t 1831
0 9 3240 L 1850t 1852
YU60SL 2492 V 380t
ZOOlt 0044 H 5994t

D-159



T IT L E  'C P /H - 8 6  BOOT RECORD'

CSEE
ORE 00000

8 0 0 T J E C  START
OOOO E91E00 0021 JltP START jCAOOOT 00 THE JHPF HERE - DULY 3 8TTES

(AU.OOED HERE

0003 3136+2495420 OB '168IT (10 FOR RON BOOT
20

0000 4E4352204633 08 ‘NCR F3' (DISK FORNAT
0010 000000)000 08 «10,000,000,000,0(01
0010 3030303030 08 'O','O','O','0' '0' (SERIAL HUNBER
001A 284329204E43 D8 '(C) OCR' (COPTRIEOT

52

START:
0021 8CC8 nov AX.CS
0023 8ED8 nov OS,AX
0025 FF2E2900 JltPF

1
S T A R T J J C P N

002?

i

ENO.CSfi EQU OFFSET »
OSES
ORE EHO.CSfi

002? 0000 LOCPH_OFF DO ÖOOÖH (LOCPN OFFSET
0028 2002 LOCPN J E S 00 02200 (LOCPN SEENEOT

002? S T A R T J J C P N EQU DOORD PTR LOCPN.OFF

0020 EHD_OF_PROE EDO OFFSET »
0103 PAOLEO EQU 2 0 O H - E * _ 0 F  _PR06

0020 PAOAREA RS PAULEN (RESERVE THE REST OF TOE FIRST SECTOR
0200 BOOTJ i E C J O D EDO *

0200 00 DONUT 08 0

D-160
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